Supplementary material
Table S1 Raw data for outcome variables and antecedent variables
	Number
	Province
	health technicians
	Outcome variable
	Antecedent variables

	
	
	
	
	Variable 1
	Variable 2 (km2)
	Variable 3 (billion)
	Variable 4 (yuan)
	Variable 5 (yuan)
	 Variable 6 (yuan)
	Variable 7 (billion)

	1
	Beijing
	13335.000 
	0.704 
	0.878 
	1332.115 
	704.860 
	81752.000 
	4276.000 
	200186.185 
	6181.100 

	2
	Tianjin
	5429.000 
	0.425 
	0.855 
	1139.854 
	211.480 
	51271.000 
	3937.000 
	122707.478 
	2027.510 

	3
	Hebei
	39268.000 
	0.332 
	0.628 
	391.578 
	929.840 
	32903.000 
	2174.000 
	59440.146 
	4286.600 

	4
	Liaoning
	17595.000 
	0.239 
	0.650 
	221.187 
	516.560 
	30924.000 
	2138.000 
	74143.681 
	3479.370 

	5
	Shanghai
	19007.000 
	0.113 
	0.696 
	20.254 
	473.250 
	38130.000 
	2935.000 
	102783.806 
	3083.640 

	6
	Jiangsu
	14852.000 
	0.188 
	0.735 
	281.237 
	425.970 
	37992.000 
	2899.000 
	72236.729 
	2755.290 

	7
	Zhejiang
	11547.000 
	0.174 
	0.647 
	124.813 
	361.890 
	29797.000 
	2816.000 
	57850.363 
	1074.840 

	8
	Fujian
	15789.000 
	0.131 
	0.671 
	64.736 
	442.260 
	29694.000 
	2903.000 
	51874.265 
	1396.150 

	9
	Shandong
	10397.000 
	0.828 
	0.895 
	3922.404 
	881.740 
	84834.000 
	4650.000 
	189862.083 
	8312.500 

	10
	Guangdong
	34661.000 
	0.363 
	0.750 
	795.336 
	1384.060 
	52674.000 
	2916.000 
	150389.632 
	9930.180 

	11
	Hainan
	34875.000 
	0.417 
	0.742 
	628.152 
	1148.020 
	63830.000 
	2939.000 
	124570.997 
	8600.510 

	12
	Shanxi
	27218.000 
	0.294 
	0.615 
	436.902 
	813.920 
	34893.000 
	1962.000 
	76867.505 
	3939.160 

	13
	Jilin
	24375.000 
	0.338 
	0.710 
	337.339 
	620.400 
	45426.000 
	2125.000 
	129942.864 
	3592.040 

	14
	Heilongjiang
	33108.000 
	0.381 
	0.631 
	270.521 
	718.510 
	34242.000 
	2231.000 
	71318.051 
	3059.590 

	15
	Anhui
	60718.000 
	0.480 
	0.655 
	640.291 
	1253.980 
	39890.000 
	2247.000 
	90950.015 
	7464.780 

	16
	Jiangxi
	58290.000 
	0.455 
	0.581 
	587.725 
	1140.930 
	29933.000 
	2116.000 
	60246.969 
	4518.100 

	17
	Henan
	38797.000 
	0.372 
	0.655 
	314.040 
	827.240 
	35146.000 
	2984.000 
	95586.845 
	3692.790 

	18
	Hubei
	40877.000 
	0.347 
	0.612 
	310.104 
	869.100 
	35895.000 
	2486.000 
	76146.315 
	3360.510 

	19
	Hunan
	73480.000 
	0.486 
	0.754 
	706.674 
	2021.590 
	49327.000 
	2120.000 
	106778.845 
	13850.780 

	20
	Inner Mongolia
	40524.000 
	0.371 
	0.568 
	211.574 
	714.990 
	29514.000 
	2021.000 
	54112.592 
	1783.800 

	21
	Guangxi
	7153.000 
	0.372 
	0.625 
	294.633 
	247.920 
	33192.000 
	1566.000 
	72398.849 
	900.710 

	22
	Chongqing
	13712.000 
	0.267 
	0.717 
	387.257 
	493.440 
	37595.000 
	2646.000 
	94471.326 
	2440.770 

	23
	Sichuan
	45376.000 
	0.225 
	0.595 
	172.181 
	1231.900 
	32514.000 
	2435.000 
	71860.540 
	5529.090 

	24
	Guizhou
	25449.000 
	0.308 
	0.559 
	219.394 
	632.260 
	27098.000 
	1895.000 
	54109.444 
	2078.370 

	25
	Yunnan
	34001.000 
	0.251 
	0.529 
	118.574 
	772.450 
	28421.000 
	2110.000 
	64243.741 
	2149.440 

	26
	Xizang
	2074.000 
	0.031 
	0.389 
	3.035 
	188.680 
	28983.000 
	838.000 
	65553.425 
	236.620 

	27
	Shaanxi
	24722.000 
	0.274 
	0.652 
	192.218 
	679.030 
	32128.000 
	2704.000 
	85491.144 
	3437.600 

	28
	Gansu
	18457.000 
	0.180 
	0.555 
	57.891 
	443.280 
	25011.000 
	1893.000 
	48129.006 
	1003.580 

	29
	Qinghai
	3286.000 
	0.050 
	0.628 
	8.250 
	197.720 
	28587.000 
	2174.000 
	63957.912 
	381.340 

	30
	Ningxia
	5121.000 
	0.233 
	0.673 
	109.789 
	146.460 
	31604.000 
	2455.000 
	72908.093 
	502.310 

	31
	Xinjiang
	14107.000 
	0.068 
	0.592 
	15.605 
	605.570 
	28947.000 
	2173.000 
	73617.783 
	2179.690 


"Outcome variable" refers to equity in the allocation of PPHHRs.The antecedent variables 1-7 are: Urbanization level, Population density, Government financial expenditure on health, Per capita disposable income, Per capita health care expenditure, Per capita GDP, and Government financial revenues.




Table S2 Fuzzy affiliation values of calibrated variables
	Number
	Province
	Outcome variable
	Antecedent variables

	
	
	
	Variable 1
	Variable 2 
	Variable 3 
	Variable 4 
	Variable 5 
	 Variable 6 
	Variable 7

	1
	Beijing
	0.98
	0.96
	0.96
	0.53
	0.98
	0.96
	0.98
	0.82

	2
	Tianjin
	0.77
	0.94
	0.94
	0.05
	0.8
	0.94
	0.82
	0.23

	3
	Hebei
	0.56
	0.35
	0.59
	0.76
	0.46
	0.4
	0.11
	0.64

	4
	Liaoning
	0.3
	0.501
	0.34
	0.27
	0.22
	0.35
	0.501
	0.55

	5
	Shanghai
	0.09
	0.65
	0.05
	0.22
	0.59
	0.75
	0.71
	0.501

	6
	Jiangsu
	0.19
	0.77
	0.501
	0.17
	0.59
	0.74
	0.45
	0.41

	7
	Zhejiang
	0.17
	0.48
	0.15
	0.12
	0.13
	0.71
	0.09
	0.09

	8
	Fujian
	0.11
	0.57
	0.08
	0.19
	0.13
	0.74
	0.04
	0.13

	9
	Shandong
	1
	0.97
	1
	0.72
	0.98
	0.98
	0.97
	0.93

	10
	Guangdong
	0.64
	0.8
	0.83
	0.96
	0.81
	0.75
	0.92
	0.97

	11
	Hainan?
	0.76
	0.78
	0.75
	0.9
	0.91
	0.75
	0.83
	0.94

	12
	Shanxi
	0.46
	0.28
	0.62
	0.65
	0.53
	0.16
	0.53
	0.6

	13
	Jilin
	0.58
	0.7
	0.54
	0.41
	0.72
	0.33
	0.85
	0.56

	14
	Heilongjiang
	0.68
	0.37
	0.47
	0.55
	0.52
	0.48
	0.42
	0.49

	15
	Anhui
	0.86
	0.52
	0.76
	0.94
	0.62
	0.501
	0.63
	0.89

	16
	Jiangxi
	0.82
	0.13
	0.72
	0.9
	0.14
	0.32
	0.13
	0.67

	17
	Henan
	0.66
	0.52
	0.53
	0.67
	0.54
	0.77
	0.66
	0.57

	18
	Hubei
	0.6
	0.26
	0.52
	0.71
	0.55
	0.6
	0.52
	0.53

	19
	Hunan
	0.87
	0.81
	0.79
	1
	0.77
	0.32
	0.74
	0.99

	20
	Inner Mongolia
	0.66
	0.09
	0.32
	0.54
	0.12
	0.21
	0.06
	0.19

	21
	Guangxi
	0.66
	0.33
	0.51
	0.07
	0.501
	0.02
	0.46
	0.08

	22
	Chongqing
	0.38
	0.72
	0.58
	0.24
	0.58
	0.66
	0.66
	0.33

	23
	Sichuan
	0.27
	0.18
	0.23
	0.93
	0.41
	0.58
	0.44
	0.77

	24
	Guizhou
	0.501
	0.07
	0.33
	0.43
	0.03
	0.12
	0.06
	0.24

	25
	Yunnan
	0.33
	0.03
	0.14
	0.61
	0.07
	0.31
	0.2
	0.26

	26
	Xizang
	0.03
	0
	0.04
	0.05
	0.09
	0
	0.24
	0.04

	27
	Shaanxi
	0.4
	0.51
	0.27
	0.501
	0.36
	0.68
	0.59
	0.54

	28
	Gansu
	0.18
	0.07
	0.08
	0.19
	0.01
	0.11
	0.02
	0.09

	29
	Qinghai
	0.04
	0.35
	0.05
	0.05
	0.07
	0.4
	0.2
	0.04

	30
	Ningxia
	0.29
	0.58
	0.13
	0.04
	0.29
	0.58
	0.47
	0.05

	31
	Xinjiang
	0.05
	0.17
	0.05
	0.39
	0.09
	0.39
	0.501
	0.26


"Outcome variable" refers to equity in the allocation of PPHHRs.The antecedent variables 1-7 are: Urbanization level, Population density, Government financial expenditure on health, Per capita disposable income, Per capita health care expenditure, Per capita GDP, and Government financial revenues.






Table S3 Truth table
	Configuration
	Antecedent variables
	Cases
	Outcome variable
	Consistency

	
	Variable 1
	Variable 2 
	Variable 3 
	Variable 4 
	Variable 5 
	 Variable 6 
	Variable 7
	
	
	Raw consistency
	PRI consistency
	SYM consistency

	1
	1
	1
	1
	1
	0
	1
	1
	1
	1
	1.000 
	1.000 
	1.000 

	2
	0
	1
	1
	1
	1
	1
	1
	1
	1
	1.000 
	1.000 
	1.000 

	3
	0
	1
	1
	0
	0
	0
	1
	2
	1
	0.997 
	0.981 
	0.981 

	4
	1
	1
	1
	1
	1
	1
	1
	6
	1
	0.984 
	0.962 
	1.000 

	5
	0
	1
	1
	1
	0
	1
	1
	1
	1
	0.984 
	0.871 
	0.871 

	6
	0
	1
	0
	1
	0
	0
	0
	1
	1
	0.986 
	0.838 
	0.838 

	7
	1
	1
	0
	1
	0
	1
	1
	1
	1
	0.982 
	0.750 
	0.750 

	8
	1
	1
	0
	1
	1
	1
	0
	2
	0
	0.906 
	0.636 
	0.636 

	9
	1
	0
	1
	0
	1
	1
	1
	1
	0
	0.925 
	0.499 
	0.499 

	10
	0
	0
	1
	1
	0
	0
	0
	1
	0
	0.952 
	0.463 
	0.463 

	11
	0
	0
	1
	0
	1
	0
	1
	1
	0
	0.891 
	0.416 
	0.416 

	12
	0
	0
	1
	0
	0
	0
	0
	2
	0
	0.870 
	0.346 
	0.346 

	13
	1
	1
	0
	1
	1
	0
	0
	1
	0
	0.921 
	0.200 
	0.200 

	14
	0
	0
	0
	0
	0
	1
	0
	1
	0
	0.780 
	0.145 
	0.145 

	15
	0
	0
	0
	0
	0
	0
	0
	4
	0
	0.647 
	0.110 
	0.112 

	16
	1
	0
	0
	1
	1
	1
	1
	1
	0
	0.844 
	0.094 
	0.094 

	17
	1
	0
	0
	0
	0
	1
	1
	1
	0
	0.871 
	0.083 
	0.083 

	18
	0
	0
	0
	0
	1
	0
	0
	1
	0
	0.724 
	0.067 
	0.067 

	19
	1
	0
	0
	0
	1
	0
	0
	2
	0
	0.685 
	0.025 
	0.025 


"Outcome variable" refers to equity in the allocation of PPHHRs.The antecedent variables 1-7 are: Urbanization level, Population density, Government financial expenditure on health, Per capita disposable income, Per capita health care expenditure, Per capita GDP, and Government financial revenues.


















Sensitivity Analysis Results:
While keeping all other parameters unchanged, the crossover point was adjusted to the 45th percentile to test the sensitivity of the calibration thresholds. The results after recalibration are shown in Tables 3. Compared with the original calibration thresholds, the core conditions for achieving high equity in PPHHRs remained unchanged, all four high-equity pathways were successfully reproduced, and the overall solution consistency and coverage exhibited only minor fluctuations. Therefore, the calibration thresholds adopted in this study passed the sensitivity analysis.
[bookmark: _GoBack]Table S4 Conditional configuration combinations used to achieve high equity in the allocation of PPHHRs in China
	Antecedent variable
	H1
	H2
	H3
	H4
	H5

	Urbanization level
	⊗
	
	⊗
	●
	⊗

	Population density
	●
	●
	●
	●
	●

	Government financial expenditure on health
	●
	●
	●
	
	⊗

	Per capita disposable income
	●
	●
	
	●
	●

	Per capita health care expenditure
	
	
	⊗
	⊗
	⊗

	per capita GDP
	
	●
	⊗
	●
	⊗

	Government financial revenues
	●
	●
	●
	●
	⊗

	Consistency
	0.995
	0.982
	0.998 
	0.995
	0.995

	Raw coverage
	0.387
	0.561
	0.399
	0.358
	0.273

	Unique coverage
	0.003
	0.162
	0.067
	0.009
	0.367

	Solution consistency
	0.982

	Solution coverage
	0.716


“●” indicates that the core condition is present, “⊗” indicates that the core condition is missing, “●” indicates that the marginal condition is present, and “⊗” indicates that the marginal condition is missing, and blank indicates that the condition is not important to the outcome.


