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Figure_S1. Flowchart of participant selection without multiple imputation by chained equations of data in the sensitivity analysis



Table S1 Baseline demographic differences between included and excluded participants
	Characteristic
	All respondents at baseline
	P-Value

	
	Excluded
(N=5,435)
	Included
(N=11,625)
	

	Age groups, y
	
	
	<0.001

	45~
	51.97±4.38
	52.37±4.37
	

	≥60
	70.81±7.85
	67.04±6.01
	

	Female
	2,595(47.75%)
	6,143(52.84%)
	<0.001

	Married and living with spouse
	4,470(82.24%)
	10,373(89.23%)
	<0.001

	Household total expenditure
	
	
	<0.001

	Higest
	1,358(24.99%)
	2,910(25.03%)
	

	Higher
	1,360(25.02%)
	2,906(25.00%)
	

	Lower
	1,358(24.99%)
	2,903(24.97%)
	

	Lowest
	1,359(25.00%)
	2,906(25.00%)
	

	Primary school or below
	3,435(63.20%)
	7,903(67.98%)
	<0.001

	Urban residence
	2,867(52.75%)
	4,040(34.75%)
	<0.001

	Region
	
	
	=0.468

	Eastern 
	1,929(35.49%)
	4,015(34.54%)
	

	Central
	1,769(32.55%)
	3,826(32.92%)
	

	Western 
	1,737(31.96%)
	3,784(32.54%)
	

	Drinking
	2,304(42.39%)
	4,819(41.45%)
	=0.250

	Smoking
	2,314(42.58%)
	4,560(39.23%)
	<0.001

	Difficulty with ADL
	1,058(19.47%)
	1,794(15.43%)
	<0.001

	Health insurance
	4,937(90.84%)
	10,990(94.54%)
	<0.001




Table S2 Association of disease type with catastrophic health expenditures under the 10% threshold by age and gender
	
	total
	age
	
	gender

	
	
	<60
	≥60
	
	female
	male

	
	
	OR (95% CI)
	OR (95% CI)
	
	OR (95% CI)
	OR (95% CI)

	(1)
	1(ref)
	1(ref)
	1(ref)
	
	1(ref)
	1(ref)

	(2)
	1.312(1.201-1.434)***
	1.323(1.178-1.50)***
	1.28(1.123-1.456)***
	
	1.278(1.11-1.467)***
	1.34(1.1920-1.50)***

	(3)
	1.3029(1.143-1.498)***
	1.3029(1.087-1.564)***
	1.298(1.05-1.587)**
	
	1.3029(1.076-1.576)***
	1.310(1.08-1.598)***

	(4)
	1.010(0.84-1.210)
	1.010(0.754-1.365)
	0.998(0.798-1.243)
	
	0.97(0.776-1.243)
	1.07(0.81-1.410)

	(5)
	2.0911(1.935-2.268)***
	2.056(1.834-2.2931)***
	2.067(1.845-2.302)***
	
	2.157(1.902-2.435)***
	2.045(1.835-2.268)***

	(6)
	2.534(2.334-2.745)***
	2.50(2.23-2.801)***
	2.489(2.212-2.789)***
	
	2.512(2.234-2.824)***
	2.556(2.289-2.856)***

	(7)
	1.656(1.489-1.856)***
	1.687(1.376-2.065)***
	1.623(1.412-1.879)***
	
	1.589(1.356-1.856)***
	1.801(1.52-2.145)***

	(8)
	1.398(1.132-1.720)***
	1.552(1.1008-2.174)**
	1.298(0.998-1.697)*
	
	1.287(0.987-1.686)*
	1.652(1.164-2.340)***

	(9)
	2.734(2.467-3.023)***
	2.865(2.41-3.398)***
	2.656(2.313-3.034)***
	
	2.734(2.389-3.134)***
	2.6971(2.268-3.202)***


Note: (1) completely healthy group; (2) physical disease; (3) psychological disease; (4) cognitive disease; (5) multimorbidities of physical chronic diseases; (6) physical-psychological multimorbidity; (7) physical-cognitive multimorbidity; (8) psychological-cognitive multimorbidity; (9) physical-psychological-cognitive multimorbidity;  **: P < 0.05, ***: P < 0.01; all P-values were corrected by bBonferroni



Table S3 Zero-inflated Poisson regression of the association between disease type and health care utilization
	
	Number of outpatient visits
	
	Days of hospitalization

	
	OR(95%CI)
	IRR(95%CI)
	
	OR(95%CI)
	IRR(95%CI)

	(1)
	1(ref)
	1(ref)
	
	1(ref)
	1(ref)

	(2)
	0.69(0.62-0.78)***
	1.04(0.95-1.15)
	
	0.67(0.598-0.77)***
	0.81(0.78-0.84)***

	(3)
	0.66(0.56-0.798)***
	1.07(0.94-1.22)
	
	0.65(0.53-0.7980)***
	0.97(0.92-1.02)

	(4)
	1.143(0.898-1.465)
	1.11(0.921-1.35)
	
	0.823(0.623-1.078)
	1.17(1.1009-1.254)***

	(5)
	0.42(0.38-0.47)***
	1.201(1.11-1.31)***
	
	0.321(0.28-0.365)***
	0.82(0.79-0.84)***

	(6)
	0.35(0.32-0.39)***
	1.41(1.30-1.53)***
	
	0.28(0.25-0.321)***
	0.876(0.84-0.89)***

	(7)
	0.54(0.47-0.62)***
	1.27(1.145-1.401)***
	
	0.45(0.398-0.53)***
	0.787(0.754-0.821)***

	(8)
	0.6059(0.465-0.787)***
	0.99(0.81-1.21)
	
	0.556(0.412-0.745)***
	0.798(0.732-0.85)***

	(9)
	0.35(0.31-0.40)***
	1.534(1.40-1.68)***
	
	0.26(0.22-0.30)***
	0.91(0.887-0.94)***


Note: (1) completely healthy group; (2) physical disease; (3) psychological disease; (4) cognitive disease; (5) multimorbidities of physical chronic diseases; (6) physical-psychological multimorbidity; (7) physical-cognitive multimorbidity; (8) psychological-cognitive multimorbidity; (9) physical-psychological-cognitive multimorbidity;  **: P < 0.05, ***: P < 0.01；OR：OR in zero-inflated Poisson regression represents the association between predictors and the structural zero (unutilized health care) probability; all P-values were corrected by bBonferroni




Table S4 Analysis of the association between baseline disease state and disease state development before interpolation
	Baseline
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)

	
	N
	OR
(95% CI)
	N
	OR
(95% CI)
	N
	OR
(95% CI)
	N
	OR
(95% CI)
	N
	OR
(95% CI)
	N
	OR
(95% CI)
	N
	OR
(95% CI)
	N
	OR
(95% CI)

	(1)
	102
	1.00 (ref)
	20
	1.00 (ref)
	17
	1.00 (ref)
	63
	1.00 (ref)
	39
	1.00 (ref)
	20
	1.00 (ref)
	5
	1.00 (ref)
	12
	1.00 (ref)

	(2)
	99
	1.312
	1
	0.07
	1
	0.08
	132
	3.9189
	70
	2.5960
	20
	1.313
	1
	0.23
	7
	0.71

	
	
	(0.95-1.823)
	
	(0.01-0.50)***
	
	(0.01-0.587)**
	
	(2.753-5.564)***
	
	(1.6970-3.979)***
	
	(0.69-2.513)
	
	(0.03-2.042)
	
	(0.27-1.867)

	(3)
	11
	0.56
	16
	7.186.98
	1
	0.276
	9
	0.812
	12
	1.887
	5
	1.247
	1
	0.942
	5
	1.67

	
	
	(0.28-1.101)*
	
	(3.2514-15.8750)***
	
	(0.043-2.102)
	
	(0.38-1.724)
	
	(0.932-3.810)*
	
	(0.445-3.4857)
	
	(0.110-8.3928)
	
	(0.55-5.089)

	(4)
	7
	0.35
	4
	1.2931
	13
	3.7167
	6
	0.6059
	4
	0.521
	19
	4.923
	6
	5.183
	6
	1.856

	
	
	(0.156-0.789)**
	
	(0.41-4.115)
	
	(1.653-8.3527)***
	
	(0.254-1.443)
	
	(0.18-1.2049)
	
	(2.42-9.9910.02)***
	
	(1.454-18.433)**
	
	(0.656-5.247)

	(5)
	15
	0.15
	0
	---------
	0
	---------
	222
	11.992.04
	81
	3.01
	19
	1.13
	0
	---------
	13
	1.21

	
	
	(0.08-0.26)***
	
	---------
	
	---------
	
	(8.358-17.2231)***
	
	(1.97-4.59)***
	
	(0.58-2.19)
	
	---------
	
	(0.53-2.757)

	(6)
	23
	0.30
	1
	0.08
	0
	---------
	92
	3.2931
	131
	7.6682
	12
	0.7369
	2
	0.441
	34
	2.954

	
	
	(0.19-0.50)***
	
	(0.01-0.651)**
	
	---- -----
	
	(2.256-4.814)***
	
	(5.016-11.5884)***
	
	(0.342-1.5548)
	
	(0.087-2.3829)
	
	(1.443-6.064)***

	(7)
	7
	0.24
	0
	---------
	0
	---------
	38
	4.256
	22
	2.376
	27
	4.563
	0
	---------
	16
	3.058

	
	
	(0.11-0.54)***
	
	---------
	
	---------
	
	(2.5960-6.997.01)***
	
	(1.32-4.254)***
	
	(2.396-8.7367)***
	
	---------
	
	(1.356-6.918)***

	(8)
	1
	0.12
	2
	1.2317
	4
	3.5073
	4
	1.1920
	6
	2.1004
	4
	2.5945
	3
	11.200.96
	4
	2.3743

	
	
	(0.02-0.879)**
	
	(0.220-6.7784)
	
	(0.941.03-13.0549)*
	
	(0.39-3.608)
	
	(0.8077-5.5339)
	
	(0.794-8.5220)
	
	(2.071.98-60.7183)***
	
	(0.667-8.4973)

	(9)
	5
	0.19
	0
	---------
	0
	---------
	19
	2.163
	36
	4.506
	16
	2.8379
	2
	1.05
	28
	4.875

	
	
	(0.07-0.4950)***
	
	---------
	
	---------
	
	(1.2017-3.9288)**
	
	(2.613-7.7890)***
	
	(1.352-5.9489)***
	
	(0.17-6.4437)
	
	(2.264-10.497)***


Note: (1) completely healthy group; (2) physical disease; (3) psychological disease; (4) cognitive disease; (5) multimorbidities of physical chronic diseases; (6) physical-psychological multimorbidity; (7) physical-cognitive multimorbidity; (8) psychological-cognitive multimorbidity; (9) physical-psychological-cognitive multimorbidity;  **: P < 0.05, ***: P < 0.01; all P-values were corrected by bBonferroni
Table S5 Association between disease type and health care utilization patterns and CHE before interpolation
	
	Outpatient service utilization
	inpatient service utilization
	Number of outpatient visits
	Days of hospitalization
	CHE

	
	OR (95% CI)
	OR (95% CI)
	IRR (95% CI)
	IRR (95% CI)
	OR (95% CI)

	(1)
	1(ref)
	1(ref)
	1(ref)
	1(ref)
	1(ref)

	(2)
	1.701(1.301-2.223)***
	1.50(1.04-2.16)**
	0.84(0.5454-1.309)
	0.7069(0.565-0.887)***
	1.12(0.87-1.45)

	(3)
	2.497(1.676-3.7169)***
	2.9189(1.754-4.841)***
	0.6377(0.339-1.250)
	0.952(0.7068-1.295)
	1.6058(1.054-2.420)**

	(4)
	1.84(1.17-2.88)
	1.61(0.87-2.99)
	0.861.03(0.408-1.842.20)
	0.74(0.510-1.098)
	1.23(0.78-1.94)

	(5)
	3.045(2.41-3.87)***
	3.635(2.667-4.968)***
	0.928(0.626-1.345)
	0.68(0.56-0.82)***
	2.167(1.734-2.6870)***

	(6)
	4.1107(3.2118-5.262)***
	4.773(3.452-6.583)***
	1.2031(0.817-1.7896)
	0.69(0.576-0.84)***
	3.162(2.5148-3.973)***

	(7)
	2.73(1.99-3.76)***
	1.91(1.234-2.95)***
	1.114(0.679-1.858)
	0.775(0.587-1.000.99)*
	1.712(1.256-2.334)***

	(8)
	1.925(0.989-3.7782)*
	1.167(0.401-3.337)
	1.321(0.431-3.9455)
	0.821(0.43-1.552)
	2.013(1.123-3.625)**

	(9)
	3.840(2.796-5.272)***
	3.381(2.2519-5.104.99)***
	1.320(0.79-2.194)
	0.687(0.532-0.876)***
	3.070(2.271-4.1607)***


[bookmark: _GoBack]Note: (1) completely healthy group; (2) physical disease; (3) psychological disease; (4) cognitive disease; (5) multimorbidities of physical chronic diseases; (6) physical-psychological multimorbidity; (7) physical-cognitive multimorbidity; (8) psychological-cognitive multimorbidity; (9) physical-psychological-cognitive multimorbidity;  **: P < 0.05, ***: P < 0.01; all P-values were corrected by bBonferroni
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