Additional file 2. Supplementary Tables
Supplementary Table S1. Event counts by RCII-FS burden group.
	Group
	N
	Events
	Censored
	Event rate %

	0 risk factors
	2695
	363
	2332
	13.47

	1 risk factor
	3832
	593
	3239
	15.47

	2 risk factors
	1037
	214
	823
	20.64

	3 risk factors
	139
	34
	105
	24.46



Supplementary Table S2. Pairwise standardized mean differences versus the 0-risk group and variable missingness.
	Characteristic
	SMD 1 vs 0
	SMD 2 vs 0
	SMD 3 vs 0
	Missing (%)

	Age, years
	0.372
	1.097
	1.797
	0.000

	BMI, kg/m2
	0.034
	0.177
	0.420
	0.000

	Sleep duration, h
	0.050
	0.366
	0.451
	1.272

	RCII
	0.345
	0.686
	0.749
	0.000

	Frailty index
	0.323
	1.371
	3.304
	0.000

	pSMI
	0.166
	0.946
	2.190
	25.600

	Baseline PEF
	0.071
	0.286
	0.597
	3.090

	Sex
	0.218
	0.535
	0.846
	0.000

	Residence
	0.068
	0.137
	0.212
	0.000

	Current smoking
	0.100
	0.277
	0.360
	0.234

	Current drinking
	0.161
	0.439
	0.417
	0.000

	Hypertension
	0.288
	0.498
	0.553
	0.273

	Diabetes
	0.223
	0.277
	0.323
	0.701

	Heart disease
	0.122
	0.364
	0.461
	0.325

	Stroke
	0.062
	0.268
	0.405
	0.208

	Sarcopenia
	0.644
	1.320
	2.000
	0.000

	Frailty (FI ≥0.25)
	0.357
	1.216
	2.000
	0.000

	BMI group
	0.173
	0.246
	0.928
	0.000

	Severe pulmonary restriction
	0.065
	0.282
	0.492
	3.090



Supplementary Table S3. Age-spline sensitivity analyses.
	Analysis
	Term
	HR (95% CI)
	P

	Burden trend with age spline
	rcii_fs_burden_0_3
	1.27 (1.17-1.39)
	<0.001

	Burden group with age spline
	rcii_fs_burden_group1 risk factor
	1.19 (1.04-1.37)
	0.011

	Burden group with age spline
	rcii_fs_burden_group2 risk factors
	1.66 (1.37-2.01)
	<0.001

	Burden group with age spline
	rcii_fs_burden_group3 risk factors
	2.06 (1.39-3.05)
	<0.001



Supplementary Table S4. Schoenfeld residual tests for proportional hazards.
	Model
	Term
	Chi-square
	P

	Model 1 (crude)
	rcii_fs_burden_group
	1.506
	0.681

	Model 1 (crude)
	GLOBAL
	1.506
	0.681

	Model 2 (demographic/lifestyle)
	rcii_fs_burden_group
	1.435
	0.697

	Model 2 (demographic/lifestyle)
	age
	0.002
	0.968

	Model 2 (demographic/lifestyle)
	sex
	1.372
	0.241

	Model 2 (demographic/lifestyle)
	edu
	0.025
	0.874

	Model 2 (demographic/lifestyle)
	marital
	0.097
	0.756

	Model 2 (demographic/lifestyle)
	rural
	0.021
	0.884

	Model 2 (demographic/lifestyle)
	bmi
	0.242
	0.623

	Model 2 (demographic/lifestyle)
	GLOBAL
	4.186
	0.899

	Model 3 (fully adjusted)
	rcii_fs_burden_group
	1.388
	0.708

	Model 3 (fully adjusted)
	age
	0.003
	0.956

	Model 3 (fully adjusted)
	sex
	1.435
	0.231

	Model 3 (fully adjusted)
	edu
	0.035
	0.851

	Model 3 (fully adjusted)
	marital
	0.069
	0.792

	Model 3 (fully adjusted)
	rural
	0.019
	0.891

	Model 3 (fully adjusted)
	bmi
	0.261
	0.610

	Model 3 (fully adjusted)
	smoke_current
	1.273
	0.259

	Model 3 (fully adjusted)
	drink_current
	0.834
	0.361

	Model 3 (fully adjusted)
	sleep
	0.025
	0.875

	Model 3 (fully adjusted)
	hypertension
	0.820
	0.365

	Model 3 (fully adjusted)
	diabetes_any
	0.027
	0.869

	Model 3 (fully adjusted)
	heart
	0.180
	0.671

	Model 3 (fully adjusted)
	stroke
	0.586
	0.444

	Model 3 (fully adjusted)
	kidney
	0.016
	0.899

	Model 3 (fully adjusted)
	GLOBAL
	12.991
	0.737



Supplementary Table S5. Knot locations used in restricted cubic spline analyses.
	Variable
	5th
	35th
	65th
	95th
	Median ref

	rcii
	0.207
	1.256
	3.682
	26.363
	2.139

	frailty_index
	0.012
	0.074
	0.141
	0.344
	0.103

	psmi
	5.410
	6.504
	7.194
	8.514
	6.837



Supplementary Table S6. Corrected subgroup interaction P values.
	Subgroup
	Raw P
	FDR P
	Bonferroni P

	Age
	0.981
	0.981
	1.000

	Sex
	0.254
	0.745
	1.000

	Residence
	0.398
	0.745
	1.000

	Hypertension
	0.447
	0.745
	1.000

	Diabetes
	0.740
	0.925
	1.000

	Heart disease
	0.370
	0.745
	1.000

	Stroke
	0.089
	0.443
	0.887

	Smoking
	0.894
	0.981
	1.000

	Drinking
	0.608
	0.869
	1.000

	BMI
	0.034
	0.344
	0.344



Supplementary Table S7. Corrected multiplicative interactions.
	Interaction
	HR (95% CI)
	Raw P
	FDR P
	Bonferroni P

	RCII_x_FI
	1.08 (0.80-1.46)
	0.605
	0.705
	1.000

	RCII_x_Sarcopenia
	0.95 (0.71-1.26)
	0.705
	0.705
	1.000

	FI_x_Sarcopenia
	0.87 (0.62-1.21)
	0.409
	0.705
	1.000



Supplementary Table S8. Additive interaction analyses.
	Interaction
	Metric
	Estimate (95% CI)

	High RCII x FI≥0.25
	HR10.joint10
	1.146 (1.026-1.314)

	High RCII x FI≥0.25
	HR01.joint01
	1.676 (1.319-2.085)

	High RCII x FI≥0.25
	HR11.joint11
	2.078 (1.648-2.645)

	High RCII x FI≥0.25
	RERI.joint11
	0.257 (-0.233-0.815)

	High RCII x FI≥0.25
	AP.joint11
	0.123 (-0.132-0.328)

	High RCII x FI≥0.25
	SI.joint11
	1.312 (0.758-2.355)

	High RCII x sarcopenia
	HR10.joint10
	1.191 (1.059-1.375)

	High RCII x sarcopenia
	HR01.joint01
	1.088 (0.886-1.330)

	High RCII x sarcopenia
	HR11.joint11
	1.226 (0.960-1.528)

	High RCII x sarcopenia
	RERI.joint11
	-0.053 (-0.336-0.289)

	High RCII x sarcopenia
	AP.joint11
	-0.043 (-0.317-0.203)

	High RCII x sarcopenia
	SI.joint11
	0.810 (-0.374-5.716)

	FI≥0.25 x sarcopenia
	HR10.joint10
	1.835 (1.506-2.200)

	FI≥0.25 x sarcopenia
	HR01.joint01
	1.063 (0.866-1.251)

	FI≥0.25 x sarcopenia
	HR11.joint11
	1.693 (1.299-2.205)

	FI≥0.25 x sarcopenia
	RERI.joint11
	-0.205 (-0.715-0.341)

	FI≥0.25 x sarcopenia
	AP.joint11
	-0.121 (-0.499-0.144)

	FI≥0.25 x sarcopenia
	SI.joint11
	0.772 (0.334-1.455)



Supplementary Table S9. Continuous RCII sensitivity analyses using raw and shifted-log transformations.
	Analysis
	HR (95% CI)
	P
	N/events

	Raw RCII per 1-SD + covariates
	1.01 (0.96-1.05)
	0.777
	7490/1172

	Shifted log(RCII) per 1-SD + covariates
	1.06 (1.00-1.12)
	0.047
	7490/1172



Supplementary Table S10. pSMI-focused sensitivity analyses.
	Analysis
	Effect
	P
	N/events

	Observed pSMI complete-case subset
	1.34 (1.21-1.48)
	<0.001
	5561/880

	20-imputation MICE with pSMI auxiliary
	1.27 (1.17-1.38)
	<0.001
	Imputed cohort


[bookmark: _GoBack]
Supplementary Table S11. Interval-midpoint timing sensitivity analyses.
	Analysis
	Term
	HR (95% CI)
	P

	Midpoint interval sensitivity trend
	rcii_fs_burden_0_3
	1.28 (1.17-1.39)
	<0.001

	Midpoint interval sensitivity group
	rcii_fs_burden_group1 risk factor
	1.19 (1.04-1.37)
	0.011

	Midpoint interval sensitivity group
	rcii_fs_burden_group2 risk factors
	1.67 (1.38-2.01)
	<0.001

	Midpoint interval sensitivity group
	rcii_fs_burden_group3 risk factors
	2.06 (1.39-3.05)
	<0.001



Supplementary Table S12. Gray tests for cumulative incidence differences.
	Event
	Gray statistic
	df
	P

	Incident CLD
	36.870
	3
	<0.001

	Death before CLD
	221.009
	3
	<0.001
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