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Supplementary Table S1. Baseline characteristics of participants stratified by disability with weighted data
	Characteristics
	Overall
	No disability
	Disability
	P

	Sample size
	536294669.2
	374287110.1
	162007559.1
	

	Age (mean (SD))
	69.93 (7.57)
	68.97 (7.04)
	72.15 (8.25)
	<0.001

	Female (%)
	280245661.6 (52.3)
	186353819.2 (49.8)
	93891842.5 (58.0)
	<0.001

	Secondary school and above (%)
	142357372.7 (26.6)
	112032029.3 (30.0)
	30325343.4 (18.7)
	<0.001

	Current smokers (%)
	230046362.0 (42.9)
	165647002.2 (44.3)
	64399359.8 (39.8)
	<0.001

	Alcohol use (%)
	122976249.4 (22.9)
	94576575.7 (25.3)
	28399673.8 (17.5)
	<0.001

	Diabetes (%)
	81211799.7 (15.1)
	52045464.7 (13.9)
	29166335.0 (18.0)
	<0.001

	Cancer (%)
	13139890.2 (2.5)
	8765128.9 (2.3)
	4374761.4 (2.7)
	0.314

	CRDs (%)
	91951928.5 (17.1)
	56626236.3 (15.1)
	35325692.2 (21.8)
	<0.001

	IHD (%)
	132307407.6 (24.7)
	85014126.6 (22.7)
	47293281.0 (29.2)
	<0.001

	Stroke (%)
	48649590.9 (9.1)
	22198970.4 (5.9)
	26450620.6 (16.3)
	<0.001

	Mental diseases (%)
	15380064.8 (2.9)
	7453567.2 (2.0)
	7926497.6 (4.9)
	<0.001

	Arthritis (%)
	220106415.3 (41.0)
	131252942.0 (35.1)
	88853473.2 (54.8)
	<0.001

	Liver diseases (%)
	38849299.8 (7.2)
	26052898.4 (7.0)
	12796401.4 (7.9)
	0.255

	Kidney disease (%)
	57501140.0 (10.7)
	31552610.6 (8.4)
	25948529.5 (16.0)
	<0.001

	Digestive diseases (%)
	154368057.4 (28.8)
	99083090.8 (26.5)
	55284966.6 (34.1)
	<0.001

	Memory-related diseases (%)
	37614784.1 (7.0)
	14483937.4 (3.9)
	23130846.7 (14.3)
	<0.001


All results presented were calculated based on weighted data. Mental diseases included emotional, nervous, or psychiatric problems; Arthritis included the rheumatism; Memory-related diseases included dementia, brain atrophy, and Parkinson’s disease.
Abbreviations: CRDs: chronic respiratory diseases; IHD: ischemic heart disease; SD: standard deviation.

Supplementary Table S2. Baseline characteristics of participants stratified by the year of survey with unweighted data.
	Characteristics
	Overall
	2011
	2020
	P

	Sample size
	15375
	5465
	9910
	

	Age (mean (SD))
	68.98 (6.95)
	68.95 (7.07)
	68.99 (6.89)
	0.727

	Female (%)
	8074 (52.5)
	2957 (54.1)
	5117 (51.6)
	0.003

	Secondary school and above (%)
	3305 (21.5)
	868 (15.9)
	2437 (24.6)
	<0.001

	Current smokers (%)
	6620 (43.1)
	2186 (40.0)
	4434 (44.7)
	<0.001

	Alcohol use (%)
	3536 (23.0)
	1135 (20.8)
	2401 (24.2)
	<0.001

	Disability (%)
	4715 (30.7)
	1740 (31.8)
	2975 (30.0)
	0.02

	Diabetes (%)
	2150 (14.0)
	452 (8.3)
	1698 (17.1)
	<0.001

	Cancer (%)
	350 (2.3)
	63 (1.2)
	287 (2.9)
	<0.001

	CRDs (%)
	2601 (16.9)
	841 (15.4)
	1760 (17.8)
	<0.001

	IHD (%)
	3610 (23.5)
	1021 (18.7)
	2589 (26.1)
	<0.001

	Stroke (%)
	1295 (8.4)
	282 (5.2)
	1013 (10.2)
	<0.001

	Mental diseases (%)
	422 (2.7)
	97 (1.8)
	325 (3.3)
	<0.001

	Arthritis (%)
	6554 (42.6)
	2208 (40.4)
	4346 (43.9)
	<0.001

	Liver diseases (%)
	968 (6.3)
	205 (3.8)
	763 (7.7)
	<0.001

	Kidney disease (%)
	1556 (10.1)
	380 (7.0)
	1176 (11.9)
	<0.001

	Digestive diseases (%)
	4483 (29.2)
	1262 (23.1)
	3221 (32.5)
	<0.001

	Memory-related diseases (%)
	945 (6.1)
	218 (4.0)
	727 (7.3)
	<0.001


Mental diseases included emotional, nervous, or psychiatric problems; Arthritis included the rheumatism; Memory-related diseases included dementia, brain atrophy, and Parkinson’s disease.
Abbreviations: CRDs: chronic respiratory diseases; IHD: ischemic heart disease; SD: standard deviation.


Supplementary Table S3. Baseline characteristics of participants stratified by the year of survey.
	Characteristics
	Overall
	2011
	2020
	P

	Sample size
	536294669.2
	170146007.6
	366148661.6
	

	Age (mean (SD))
	69.93 (7.57)
	69.99 (7.67)
	69.90 (7.53)
	0.614

	Female (%)
	280245661.6 (52.3)
	93824790.7 (55.1)
	186420870.9 (50.9)
	<0.001

	Secondary school and above (%)
	142357372.7 (26.6)
	31791436.0 (18.7)
	110565936.7 (30.2)
	<0.001

	Current smokers (%)
	230046362.0 (42.9)
	65001338.1 (38.2)
	165045023.9 (45.1)
	<0.001

	Alcohol use (%)
	122976249.4 (22.9)
	32966448.7 (19.4)
	90009800.8 (24.6)
	<0.001

	Disability (%)
	162007559.1 (30.2)
	54445419.0 (32.0)
	107562140.1 (29.4)
	0.012

	Diabetes (%)
	81211799.7 (15.1)
	15048065.1 (8.8)
	66163734.6 (18.1)
	<0.001

	Cancer (%)
	13139890.2 (2.5)
	1882553.2 (1.1)
	11257337.0 (3.1)
	<0.001

	CRDs (%)
	91951928.5 (17.1)
	26619699.8 (15.6)
	65332228.8 (17.8)
	0.012

	IHD (%)
	132307407.6 (24.7)
	33619165.8 (19.8)
	98688241.8 (27.0)
	<0.001

	Stroke (%)
	48649590.9 (9.1)
	10167798.3 (6.0)
	38481792.6 (10.5)
	<0.001

	Mental diseases (%)
	15380064.8 (2.9)
	2981712.5 (1.8)
	12398352.3 (3.4)
	<0.001

	Arthritis (%)
	220106415.3 (41.0)
	67003669.5 (39.4)
	153102745.8 (41.8)
	0.024

	Liver diseases (%)
	38849299.8 (7.2)
	7250913.8 (4.3)
	31598386.0 (8.6)
	<0.001

	Kidney disease (%)
	57501140.0 (10.7)
	11850909.1 (7.0)
	45650230.9 (12.5)
	<0.001

	Digestive diseases (%)
	154368057.4 (28.8)
	38935176.3 (22.9)
	115432881.0 (31.5)
	<0.001

	Memory-related diseases (%)
	37614784.1 (7.0)
	7706089.2 (4.5)
	29908694.8 (8.2)
	<0.001


All results presented were calculated based on weighted data. Mental diseases included emotional, nervous, or psychiatric problems; Arthritis included the rheumatism; Memory-related diseases included dementia, brain atrophy, and Parkinson’s disease.
Abbreviations: CRDs: chronic respiratory diseases; IHD: ischemic heart disease; SD: standard deviation.


Supplementary Table S4. The prevalence of disease comorbidity.
	Diseases
	Diabetes
	Cancer
	CRDs
	IHD
	Stroke
	Mental diseases
	Arthritis
	Liver diseases
	Kidney diseases
	Digestive diseases
	Memory-related diseases

	Diabetes
	100%
	
	
	
	
	
	
	
	
	
	

	Cancer
	0.52%
	100%
	
	
	
	
	
	
	
	
	

	CRDs
	2.87%
	0.50%
	100%
	
	
	
	
	
	
	
	

	IHD
	6.18%
	0.74%
	6.68%
	100%
	
	
	
	
	
	
	

	Stroke
	2.46%
	0.25%
	1.67%
	3.54%
	100%
	
	
	
	
	
	

	Mental diseases
	0.59%
	0.07%
	0.85%
	1.23%
	0.58%
	100%
	
	
	
	
	

	Arthritis
	6.59%
	0.97%
	8.73%
	12.42%
	4.30%
	1.33%
	100%
	
	
	
	

	Liver diseases
	1.52%
	0.33%
	2.43%
	3.21%
	0.93%
	0.32%
	4.15%
	100%
	
	
	

	Kidney diseases
	2.80%
	0.47%
	3.20%
	5.07%
	1.55%
	0.62%
	6.04%
	2.27%
	100%
	
	

	Digestive diseases
	4.85%
	0.99%
	7.14%
	10.27%
	2.82%
	1.35%
	16.33%
	3.83%
	4.76%
	100%
	

	Memory-related diseases
	1.67%
	0.27%
	1.75%
	2.99%
	1.90%
	0.92%
	3.20%
	0.77%
	1.57%
	2.81%
	100%


All results presented were calculated based on weighted data. Mental diseases included emotional, nervous, or psychiatric problems; Arthritis included the rheumatism; Memory-related diseases included dementia, brain atrophy, and Parkinson’s disease.
Abbreviations: CRDs: chronic respiratory diseases; IHD: ischemic heart disease.


Supplementary Table S5. Age-specific DWs by sex and the APC.
	Sex
	Diseases
	60-64
	65-69
	70-74
	75-79
	80-84
	85-89
	90-94
	95-99
	100+
	APC

	Female
	Arthritis
	0.1676 
	0.1627 
	0.1580 
	0.1535 
	0.1491 
	0.1449 
	0.1409 
	0.1370 
	0.1334 
	-56.4%

	Female
	Cancer
	0.0904 
	0.0927 
	0.0949 
	0.0971 
	0.0992 
	0.1013 
	0.1033 
	0.1052 
	0.1070 
	39.9%

	Female
	CRDs
	0.0652 
	0.0663 
	0.0674 
	0.0684 
	0.0694 
	0.0704 
	0.0714 
	0.0723 
	0.0731 
	27.2%

	Female
	Diabetes
	0.0617 
	0.0622 
	0.0626 
	0.0630 
	0.0634 
	0.0637 
	0.0641 
	0.0644 
	0.0647 
	10.9%

	Female
	Digestive diseases
	0.0613 
	0.0611 
	0.0610 
	0.0608 
	0.0606 
	0.0605 
	0.0603 
	0.0602 
	0.0600 
	-5.3%

	Female
	IHD
	0.0397 
	0.0401 
	0.0404 
	0.0407 
	0.0410 
	0.0413 
	0.0416 
	0.0419 
	0.0421 
	14.0%

	Female
	Kidney diseases
	0.0955 
	0.0964 
	0.0972 
	0.0980 
	0.0988 
	0.0995 
	0.1002 
	0.1008 
	0.1014 
	14.1%

	Female
	Liver diseases
	0.0177 
	0.0183 
	0.0188 
	0.0194 
	0.0199 
	0.0204 
	0.0209 
	0.0214 
	0.0218 
	48.9%

	Female
	Memory-related diseases
	0.1239 
	0.1258 
	0.1276 
	0.1293 
	0.1310 
	0.1326 
	0.1341 
	0.1356 
	0.1370 
	23.9%

	Female
	Mental diseases
	0.0923 
	0.0929 
	0.0935 
	0.0940 
	0.0946 
	0.0951 
	0.0956 
	0.0960 
	0.0965 
	10.4%

	Female
	Stroke
	0.1846 
	0.1815 
	0.1786 
	0.1757 
	0.1730 
	0.1703 
	0.1678 
	0.1653 
	0.1630 
	-30.5%

	Male
	Arthritis
	0.1387 
	0.1345 
	0.1305 
	0.1266 
	0.1229 
	0.1194 
	0.1160 
	0.1128 
	0.1098 
	-57.5%

	Male
	Cancer
	0.0935 
	0.0954 
	0.0973 
	0.0990 
	0.1007 
	0.1023 
	0.1039 
	0.1054 
	0.1068 
	31.1%

	Male
	CRDs
	0.0489 
	0.0504 
	0.0519 
	0.0534 
	0.0548 
	0.0561 
	0.0574 
	0.0587 
	0.0599 
	47.5%

	Male
	Diabetes
	0.0419 
	0.0429 
	0.0440 
	0.0450 
	0.0459 
	0.0469 
	0.0477 
	0.0486 
	0.0494 
	38.6%

	Male
	Digestive diseases
	0.0386 
	0.0392 
	0.0398 
	0.0404 
	0.0410 
	0.0416 
	0.0421 
	0.0426 
	0.0431 
	26.2%

	Male
	IHD
	0.0284 
	0.0287 
	0.0290 
	0.0293 
	0.0296 
	0.0298 
	0.0301 
	0.0303 
	0.0306 
	17.2%

	Male
	Kidney diseases
	0.0586 
	0.0598 
	0.0609 
	0.0619 
	0.0629 
	0.0638 
	0.0647 
	0.0656 
	0.0664 
	29.1%

	Male
	Liver diseases
	0.0310 
	0.0318 
	0.0327 
	0.0335 
	0.0343 
	0.0350 
	0.0358 
	0.0364 
	0.0371 
	42.3%

	Male
	Memory-related diseases
	0.1858 
	0.1858 
	0.1858 
	0.1858 
	0.1858 
	0.1858 
	0.1858 
	0.1857 
	0.1857 
	-0.3%

	Male
	Mental diseases
	0.1234 
	0.1249 
	0.1263 
	0.1277 
	0.1290 
	0.1302 
	0.1314 
	0.1325 
	0.1335 
	18.5%

	Male
	Stroke
	0.2112 
	0.2064 
	0.2018 
	0.1973 
	0.1930 
	0.1890 
	0.1851 
	0.1813 
	0.1778 
	-42.1%


Mental diseases included emotional, nervous, or psychiatric problems; Arthritis included the rheumatism; Memory-related diseases included dementia, brain atrophy, and Parkinson’s disease.
Abbreviations: CRDs: chronic respiratory diseases; IHD: ischemic heart disease; APC: Average percentage change; DWs: disability weights.


Supplementary Table S6. Disease contributions to HLE60 in terms of total effects, mortality effects, and disability effects, stratified by sex.
	Sex
	Disease
	Mortality effect
	Disability effect
	Total effect

	Both
	All
	0.41 
	0.42 
	0.83 

	Both
	Arthritis
	0.00 
	0.16 
	0.16 

	Both
	Cancer
	0.15 
	-0.05 
	0.10 

	Both
	Diabetes
	-0.02 
	-0.13 
	-0.16 

	Both
	IHD
	-0.24 
	-0.02 
	-0.27 

	Both
	Kidney diseases
	0.00 
	-0.04 
	-0.05 

	Both
	Liver diseases
	0.03 
	-0.02 
	0.01 

	Both
	Memory diseases
	0.01 
	-0.09 
	-0.08 

	Both
	Mental diseases
	0.02 
	-0.01 
	0.01 

	Both
	CRDS
	0.31 
	0.08 
	0.39 

	Both
	Digestive diseases
	0.01 
	0.04 
	0.04 

	Both
	Stroke
	0.26 
	-0.12 
	0.14 

	Female
	All
	0.45 
	-0.14 
	0.31 

	Female
	Arthritis
	-0.01 
	-0.12 
	-0.13 

	Female
	Cancer
	0.12 
	-0.08 
	0.04 

	Female
	Diabetes
	-0.01 
	-0.18 
	-0.19 

	Female
	IHD
	-0.26 
	-0.13 
	-0.39 

	Female
	Kidney diseases
	0.00 
	-0.11 
	-0.12 

	Female
	Liver diseases
	0.02 
	-0.02 
	0.00 

	Female
	Memory diseases
	0.01 
	-0.14 
	-0.13 

	Female
	Mental diseases
	0.02 
	-0.01 
	0.01 

	Female
	CRDS
	0.28 
	0.03 
	0.31 

	Female
	Digestive diseases
	0.00 
	0.00 
	-0.01 

	Female
	Stroke
	0.16 
	-0.16 
	0.00 

	Male
	All
	0.36 
	0.90 
	1.26 

	Male
	Arthritis
	0.00 
	0.37 
	0.37 

	Male
	Cancer
	0.16 
	-0.02 
	0.14 

	Male
	Diabetes
	-0.03 
	-0.09 
	-0.13 

	Male
	IHD
	-0.22 
	0.05 
	-0.17 

	Male
	Kidney diseases
	-0.01 
	0.01 
	0.01 

	Male
	Liver diseases
	0.02 
	-0.02 
	0.01 

	Male
	Memory diseases
	0.01 
	-0.03 
	-0.02 

	Male
	Mental diseases
	0.02 
	-0.01 
	0.01 

	Male
	CRDS
	0.20 
	0.15 
	0.35 

	Male
	Digestive diseases
	0.00 
	0.05 
	0.05 

	Male
	Stroke
	0.07 
	-0.05 
	0.02 


Mental diseases included emotional, nervous, or psychiatric problems; Arthritis included the rheumatism; Memory-related diseases included dementia, brain atrophy, and Parkinson’s disease.
Abbreviations: CRDs: chronic respiratory diseases; IHD: ischemic heart disease.


Supplementary Table S7. Contribution of mortality and disability to changes in LE60 and HLE60, with mortality data derived from the GBD2021 project.
	Parameter
	Both sexes
	Male
	Female

	
	LE60
	HLE60
	LE60-HLE60
	HLE60/LE60 (%)
	LE60
	HLE60
	LE60-HLE60
	HLE60/LE60 (%)
	LE60
	HLE60
	LE60-HLE60
	HLE60/LE60 (%)

	2011
	19.58
	13.05
	6.53
	66.65
	17.80
	12.26
	5.53
	68.91
	21.66
	13.98
	7.68
	64.55

	2020
	21.05
	14.39
	6.65
	68.38
	19.13
	14.10
	5.03
	73.73
	23.26
	14.70
	8.56
	63.21

	Changes
	1.47
	1.35
	-
	-
	1.33
	1.84
	-
	-
	1.59
	0.72
	-
	-

	Mortality effect
	1.47
	0.81
	-
	-
	1.33
	0.80
	-
	-
	1.59
	0.80
	-
	-

	Disability effect
	0.00
	0.54
	-
	-
	0.00
	1.04
	-
	-
	0.00
	-0.08
	-
	-


Abbreviations: LE60: Life expectancy at 60; HLE60: Healthy life expectancy at 60.

Supplementary Table S8. Disease contributions to HLE60 in terms of total effects, mortality effects, and disability effects, stratified by sex, with mortality data derived from the GBD2021 project.
	Sex
	Disease
	Mortality effect
	Disability effect
	Total effect

	Both
	All
	0.81 
	0.54 
	1.35 

	Both
	Arthritis
	0.00 
	0.14 
	0.14 

	Both
	Cancer
	0.21 
	-0.06 
	0.15 

	Both
	Diabetes
	0.01 
	-0.14 
	-0.13 

	Both
	IHD
	0.19 
	-0.04 
	0.15 

	Both
	Kidney diseases
	0.01 
	0.01 
	0.03 

	Both
	Liver diseases
	0.03 
	-0.02 
	0.01 

	Both
	Memory diseases
	0.01 
	-0.09 
	-0.08 

	Both
	Mental diseases
	0.00 
	-0.01 
	-0.01 

	Both
	CRDS
	0.36 
	0.11 
	0.46 

	Both
	Digestive diseases
	0.03 
	0.04 
	0.07 

	Both
	Stroke
	0.48 
	-0.12 
	0.35 

	Female
	All
	0.80 
	-0.08 
	0.71 

	Female
	Arthritis
	0.00 
	-0.21 
	-0.21 

	Female
	Cancer
	0.11 
	-0.09 
	0.02 

	Female
	Diabetes
	0.02 
	-0.18 
	-0.16 

	Female
	IHD
	0.27 
	-0.16 
	0.11 

	Female
	Kidney diseases
	0.01 
	-0.10 
	-0.09 

	Female
	Liver diseases
	0.03 
	-0.02 
	0.00 

	Female
	Memory diseases
	0.00 
	-0.12 
	-0.11 

	Female
	Mental diseases
	0.00 
	0.00 
	0.00 

	Female
	CRDS
	0.40 
	0.07 
	0.47 

	Female
	Digestive diseases
	0.03 
	0.00 
	0.03 

	Female
	Stroke
	0.54 
	-0.15 
	0.39 

	Male
	All
	0.80 
	1.04 
	1.84 

	Male
	Arthritis
	0.00 
	0.39 
	0.39 

	Male
	Cancer
	0.27 
	-0.02 
	0.24 

	Male
	Diabetes
	0.01 
	-0.11 
	-0.11 

	Male
	IHD
	0.13 
	0.06 
	0.19 

	Male
	Kidney diseases
	0.01 
	0.08 
	0.09 

	Male
	Liver diseases
	0.03 
	-0.02 
	0.01 

	Male
	Memory diseases
	0.01 
	-0.04 
	-0.04 

	Male
	Mental diseases
	0.00 
	-0.02 
	-0.02 

	Male
	CRDS
	0.32 
	0.16 
	0.47 

	Male
	Digestive diseases
	0.03 
	0.06 
	0.09 

	Male
	Stroke
	0.42 
	-0.06 
	0.35 


Mental diseases included emotional, nervous, or psychiatric problems; Arthritis included the rheumatism; Memory-related diseases included dementia, brain atrophy, and Parkinson’s disease.
Abbreviations: CRDs: chronic respiratory diseases; IHD: ischemic heart disease.
Supplementary Figure S1. Disease prevalence and confidence intervals.
[image: ]
All results presented were calculated based on weighted data. Mental diseases included emotional, nervous, or psychiatric problems; Arthritis included the rheumatism; Memory-related diseases included dementia, brain atrophy, and Parkinson’s disease.
Abbreviations: CRDs: chronic respiratory diseases; IHD: ischemic heart disease.


Supplementary Figure S2. Performance of 3 models in simulation.
[image: ]
Abbreviations: MAE: Mean Absolute Error; MAPE: Mean Absolute Percentage Error; RMSE: Root Mean Square Error; GLM: Generalized linear model; BLRM: Bayesian logistic regression model; Xgboost: eXtreme Gradient Boosting; SHAP: SHapley Additive exPlanation.


Supplementary Figure S3. Performance of 3 models in simulation with leave-one-out cross-validation.
[image: ]
Abbreviations: MAE: Mean Absolute Error; MAPE: Mean Absolute Percentage Error; RMSE: Root Mean Square Error; GLM: Generalized linear model; BLRM: Bayesian logistic regression model; Xgboost: eXtreme Gradient Boosting; SHAP: SHapley Additive exPlanation.


Supplementary Figure S4. Estimated reweighted disability weights by sex.
[image: ]
Mental diseases included emotional, nervous, or psychiatric problems; Arthritis included the rheumatism; Memory-related diseases included dementia, brain atrophy, and Parkinson’s disease.
Abbreviations: CRDs: chronic respiratory diseases; IHD: ischemic heart disease; DWs: disability weights.


Supplementary Figure S5. Perturbation analysis of Bayesian logistic regression model.
[image: ]
The red dashed line indicates a mean absolute error threshold of 0.05.
Supplementary Figure S6. Age- and cause-specific disability rates for decomposition.
[image: ]
Disability rates were calculated by the estimated DWs and the disease prevalence. Mental diseases included emotional, nervous, or psychiatric problems; Arthritis included the rheumatism; Memory-related diseases included dementia, brain atrophy, and Parkinson’s disease.
Abbreviations: CRDs: chronic respiratory diseases; IHD: ischemic heart disease.
Supplementary Figure S7. Total, mortality and disability effects of diseases in HLE60 changes in China, from 2011 to 2020, with mortality data derived from the GBD2021 project.
[image: ]
Mental diseases included emotional, nervous, or psychiatric problems; Arthritis included the rheumatism; Memory-related diseases included dementia, brain atrophy, and Parkinson’s disease.
Abbreviations: CRDs: chronic respiratory diseases; IHD: ischemic heart disease.

Supplementary Figure S8. Comparison of estimated IHD mortality rates between the cause-of-death database of the National Health Commission and GBD2021 data sources by year.
[image: ]


Supplementary Methods
Cause-specific mortality rates sourced from the cause-of-death database of the National Health Commission and the underreport adjustment
Cause-specific mortality rates by age and sex for both urban and rural areas in 2011 and 2020 were derived from the Chinese Health Statistics Yearbook 2012 and 2021 respectively. With the size of the urban and rural population in China in 2011 and 2020 from the National Bureau of Statistics of China, we estimated the mortality rates in the whole population with the formula:

where  denotes the all-cause or cause-specific morality rates in the whole population.  indicates population counts.
Considering the death rate may be underestimated in the yearbook, we calculated the life expectancy at 0 using the life table constructed by age-specific all-cause mortality, and compared the results to those officially reported by the National Health Commission and the National Bureau of Statistics of China. The estimated underreport rates were used to adjust the all-cause and cause-specific mortality.

Sample size estimation with statistical power
[bookmark: _Hlk196399448][bookmark: _Hlk196399419]The disability weight is the effect size of diseases on disability (activity limitation). The prevalence of disability in the control group (without diseases) was estimated to be about 20%. Logistic regression showed that the odds ratio of each disease on disability was around 1.2 in both sexes. The statistical significance level (α) of two-sided test was set as 0.05, and the power (1-β) was 90%. The minimum sample size was calculated as 7,492. The sample size for male and female were 24,049 and 31,812 in our study, which exceeded the minimum required for 90% power.
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