Supplementary Table S1. Model fit indices for candidate PEF–grip joint trajectory models
	Model
	Groups
	Degree
	Log likelihood
	Parameters
	AIC
	BIC
	CAIC
	SSBIC
	Minimum assigned group (%)
	Minimum AvePP

	ng5_d1
	5
	1
	-68,733
	38
	137,542
	137,857
	137,895
	137,736
	6.38
	0.793

	ng4_d1
	4
	1
	-69,489
	30
	139,038
	139,287
	139,317
	139,192
	6.27
	0.808

	ng3_d1
	3
	1
	-70,340
	23
	140,725
	140,916
	140,939
	140,843
	24.60
	0.855

	ng2_d1
	2
	1
	-72,424
	15
	144,878
	145,002
	145,017
	144,954
	37.40
	0.937

	ng1_d1
	1
	1
	-79,174
	7
	158,362
	158,420
	158,427
	158,398
	100.00
	1.000

	Notes: Lower AIC, BIC, CAIC, and SSBIC values indicate better fit. Only converged linear models are shown; quadratic models did not converge. The five-group model was selected based on fit, classification quality, minimum group size, and interpretability. PEF, peak expiratory flow; AIC, Akaike information criterion; BIC, Bayesian information criterion; CAIC, consistent Akaike information criterion; SSBIC, sample-size-adjusted Bayesian information criterion; AvePP, average posterior probability.



Supplementary Table S2. Classification quality of the final five-group PEF–grip trajectory model
	Trajectory group
	N
	Assigned proportion (%)
	Mean maximum posterior probability
	Model-estimated proportion (%)
	AvePP

	Very high PEF–very high grip
	1,019
	8.76
	0.864
	9.70
	0.864

	High PEF–high grip declining
	2,791
	24.00
	0.841
	23.74
	0.841

	Average PEF–average grip declining
	3,875
	33.32
	0.835
	32.06
	0.835

	Low PEF–moderate grip declining
	742
	6.38
	0.793
	6.88
	0.793

	Low PEF–low grip declining
	3,203
	27.54
	0.883
	27.62
	0.883


Notes: Participants were assigned to the group with the highest posterior membership probability. PEF, peak expiratory flow; AvePP, average posterior probability.

Supplementary Table S3. Missing data for baseline covariates after BMI cleaning
	Variable
	Missing n
	Missing (%)

	Income
	4,291
	36.90

	Self-rated health
	3,363
	28.92

	BMI
	1,063
	9.14

	DBP
	1,032
	8.87

	SBP
	1,031
	8.87

	Waist
	974
	8.37

	Drinking
	699
	6.01

	Depression score
	399
	3.43

	Dyslipidemia
	257
	2.21

	Smoking
	179
	1.54

	Diabetes
	141
	1.21

	Kidney disease
	110
	0.95

	Heart disease
	96
	0.83

	Hypertension
	91
	0.78

	Cancer
	87
	0.75

	Lung disease
	78
	0.67

	Stroke
	63
	0.54

	Arthritis
	55
	0.47

	Marital
	5
	0.04

	Age
	0
	0.00

	Sex
	0
	0.00

	Education
	0
	0.00

	Residence
	0
	0.00


Notes: Missing values were calculated among the final trajectory sample after BMI cleaning. BMI values outside the plausible range of 10–60 kg/m² were treated as missing before the final analyses.

Supplementary Table S4. Sensitivity analyses of associations between PEF–grip joint trajectory groups and adverse outcomes
	Outcome / trajectory group
	Primary model (Model 3)
	Extended adjustment
	Multiple imputation
	Excluding baseline lung disease

	Incident ADL disability
	N = 6,443; events = 882
	N = 2,722; events = 388
	N = 7,874; events = 1,067
	N = 5,950; events = 762

	   Very high PEF–very high grip
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)

	   High PEF–high grip declining
	1.18 (0.80, 1.72); P = 0.402
	1.42 (0.81, 2.49); P = 0.225
	1.25 (0.88, 1.79); P = 0.217
	1.17 (0.79, 1.73); P = 0.445

	   Average PEF–average grip declining
	1.63 (1.09, 2.44); P = 0.018
	2.45 (1.35, 4.45); P = 0.003
	1.83 (1.26, 2.67); P = 0.002
	1.60 (1.05, 2.43); P = 0.030

	   Low PEF–moderate grip declining
	1.63 (1.03, 2.60); P = 0.038
	1.70 (0.85, 3.41); P = 0.136
	1.64 (1.06, 2.53); P = 0.025
	1.39 (0.82, 2.37); P = 0.224

	   Low PEF–low grip declining
	2.24 (1.44, 3.50); P < 0.001
	3.44 (1.76, 6.73); P < 0.001
	2.28 (1.50, 3.44); P < 0.001
	2.24 (1.40, 3.57); P < 0.001

	Incident IADL disability
	N = 6,096; events = 1,103
	N = 2,564; events = 514
	N = 7,445; events = 1,333
	N = 5,621; events = 987

	   Very high PEF–very high grip
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)

	   High PEF–high grip declining
	1.34 (0.95, 1.88); P = 0.092
	1.27 (0.80, 2.01); P = 0.303
	1.35 (0.99, 1.85); P = 0.062
	1.33 (0.94, 1.89); P = 0.107

	   Average PEF–average grip declining
	1.45 (1.00, 2.10); P = 0.047
	1.30 (0.78, 2.17); P = 0.306
	1.40 (1.00, 1.97); P = 0.049
	1.42 (0.97, 2.07); P = 0.074

	   Low PEF–moderate grip declining
	1.70 (1.11, 2.58); P = 0.014
	1.74 (0.98, 3.08); P = 0.056
	1.59 (1.08, 2.34); P = 0.019
	1.60 (1.01, 2.53); P = 0.045

	   Low PEF–low grip declining
	1.86 (1.24, 2.79); P = 0.003
	1.71 (0.96, 3.04); P = 0.066
	1.71 (1.17, 2.49); P = 0.005
	1.83 (1.20, 2.80); P = 0.005

	Any incident ADL/IADL disability
	N = 5,346; events = 1,144
	N = 2,223; events = 526
	N = 6,532; events = 1,402
	N = 4,954; events = 1,023

	   Very high PEF–very high grip
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)

	   High PEF–high grip declining
	1.28 (0.94, 1.75); P = 0.117
	1.19 (0.78, 1.81); P = 0.425
	1.33 (1.00, 1.77); P = 0.052
	1.29 (0.93, 1.77); P = 0.125

	   Average PEF–average grip declining
	1.44 (1.02, 2.04); P = 0.039
	1.35 (0.84, 2.19); P = 0.220
	1.50 (1.09, 2.06); P = 0.012
	1.42 (0.99, 2.03); P = 0.056

	   Low PEF–moderate grip declining
	1.76 (1.18, 2.63); P = 0.006
	1.73 (0.99, 3.01); P = 0.054
	1.67 (1.15, 2.41); P = 0.007
	1.75 (1.12, 2.72); P = 0.014

	   Low PEF–low grip declining
	1.85 (1.25, 2.74); P = 0.002
	1.57 (0.89, 2.75); P = 0.117
	1.80 (1.26, 2.57); P = 0.001
	1.88 (1.25, 2.82); P = 0.002

	Incident frailty
	N = 6,582; events = 1,007
	N = 2,781; events = 464
	N = 8,024; events = 1,209
	N = 6,149; events = 889

	   Very high PEF–very high grip
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)

	   High PEF–high grip declining
	1.33 (0.92, 1.91); P = 0.126
	1.21 (0.74, 1.97); P = 0.451
	1.32 (0.94, 1.86); P = 0.104
	1.32 (0.90, 1.93); P = 0.153

	   Average PEF–average grip declining
	1.54 (1.04, 2.28); P = 0.031
	1.33 (0.77, 2.29); P = 0.302
	1.59 (1.10, 2.28); P = 0.013
	1.53 (1.01, 2.30); P = 0.043

	   Low PEF–moderate grip declining
	1.75 (1.12, 2.74); P = 0.013
	1.68 (0.91, 3.10); P = 0.099
	1.82 (1.20, 2.75); P = 0.005
	1.43 (0.87, 2.38); P = 0.162

	   Low PEF–low grip declining
	2.29 (1.49, 3.52); P < 0.001
	2.49 (1.35, 4.60); P = 0.003
	2.36 (1.58, 3.52); P < 0.001
	2.35 (1.49, 3.70); P < 0.001

	All-cause mortality
	N = 9,434; events = 406
	N = 4,130; events = 209
	N = 11,469; events = 513
	N = 8,585; events = 341

	   Very high PEF–very high grip
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)

	   High PEF–high grip declining
	2.04 (1.07, 3.87); P = 0.030
	1.13 (0.52, 2.50); P = 0.753
	1.50 (0.90, 2.51); P = 0.124
	1.99 (1.04, 3.80); P = 0.038

	   Average PEF–average grip declining
	1.91 (0.98, 3.73); P = 0.057
	1.16 (0.51, 2.64); P = 0.725
	1.29 (0.75, 2.22); P = 0.357
	1.93 (0.98, 3.81); P = 0.057

	   Low PEF–moderate grip declining
	3.14 (1.56, 6.32); P = 0.001
	2.20 (0.93, 5.19); P = 0.072
	2.21 (1.25, 3.91); P = 0.007
	3.31 (1.59, 6.90); P = 0.001

	   Low PEF–low grip declining
	3.49 (1.71, 7.11); P < 0.001
	2.21 (0.91, 5.39); P = 0.082
	2.21 (1.23, 3.97); P = 0.008
	3.58 (1.72, 7.46); P < 0.001


Notes: Values are ORs (95% CIs). The very high PEF–very high grip group was the reference. Primary Model 3 adjusted for age, sex, education, marital status, residence, smoking, drinking, body mass index, hypertension, diabetes, cancer, lung disease, heart disease, stroke, arthritis, dyslipidemia, kidney disease, and depression score. Extended adjustment and multiple imputation additionally included log-transformed household income and self-rated health; 20 imputed datasets were combined using Rubin's rules. The lung-disease exclusion analysis omitted participants with baseline lung disease and removed lung disease from the model. Mortality analyses included participants confirmed alive in 2015 and followed through 2018. PEF, peak expiratory flow; ADL, activities of daily living; IADL, instrumental activities of daily living; CI, confidence interval; OR, odds ratio.

Supplementary Table S5. Interactions between PEF–grip joint trajectory groups and sex for adverse outcomes
	Outcome
	N
	Events
	Likelihood-ratio chi-square statistic
	df
	P for interaction

	Incident ADL disability
	6,443
	882
	7.279
	4
	0.122

	Incident IADL disability
	6,096
	1,103
	2.351
	4
	0.671

	Any incident ADL/IADL disability
	5,346
	1,144
	1.794
	4
	0.774

	Incident frailty
	6,582
	1,007
	2.131
	4
	0.712

	All-cause mortality
	9,434
	406
	7.777
	4
	0.100


Notes: P values for interaction were obtained using likelihood-ratio tests comparing fully adjusted logistic regression models with and without joint trajectory group-by-sex interaction terms. All models were adjusted for age, education, marital status, residence, smoking status, drinking status, body mass index, hypertension, diabetes, cancer, lung disease, heart disease, stroke, arthritis, dyslipidemia, kidney disease, and depression score, with sex and trajectory group included as main effects. Each analysis used the same outcome-specific complete-case sample as Primary Model 3. Sex-specific odds ratios are not presented because several trajectory-by-sex cells contained very small sample or event counts. PEF, peak expiratory flow; ADL, activities of daily living; IADL, instrumental activities of daily living.

Supplementary Table S6. Sensitivity analyses of the all-cause mortality endpoint
	Analysis
	N; events
	High PEF–high grip declining
	Average PEF–average grip declining
	Low PEF–moderate grip declining
	Low PEF–low grip declining

	Broader wave-4 status definition
	N = 9,434; events = 406
	2.04 (1.07, 3.87); P = 0.030
	1.91 (0.98, 3.73); P = 0.057
	3.14 (1.56, 6.32); P = 0.001
	3.49 (1.71, 7.11); P < 0.001

	Wave-3 respondents only
	N = 9,102; events = 388
	1.92 (1.01, 3.66); P = 0.047
	1.79 (0.91, 3.51); P = 0.089
	2.93 (1.45, 5.94); P = 0.003
	3.32 (1.62, 6.82); P = 0.001


Notes: Values are ORs (95% CIs) from fully adjusted Model 3 logistic regression; P values follow semicolons. The very high PEF–very high grip group was the reference. The broader definition additionally classified wave-4 code 6 as death among participants recorded alive at wave 3; no additional deaths were identified, so estimates were unchanged. The wave-3 respondent analysis was restricted to participants with R3IWSTAT code 1. PEF, peak expiratory flow; CI, confidence interval; OR, odds ratio.

Supplementary Table S7. Construction and scoring of the 32-deficit Frailty Index in CHARLS
	Domain
	Deficit units
	2015 source variable(s)
	2018 source variable(s)
	Deficit coding
	Units in FI denominator

	Chronic conditions
	10
	R3HIBPE, R3DIABE, R3CANCRE, R3LUNGE, R3HEARTE, R3STROKE, R3ARTHRE, R3ASTHMAE, R3PSYCHE, R3MEMRYE
	R4HIBPE, R4DIABE, R4CANCRE, R4LUNGE, R4HEARTE, R4STROKE, R4ARTHRE, R4ASTHMAE, R4PSYCHE, R4MEMRYE
	Each condition: present = 1; absent = 0
	10

	Sensory function
	2
	da005_4_ (hearing); da005_3_ (vision)
	da005_4_ (hearing); da005_3_ (vision)
	Each deficit: yes = 1; no = 0
	2

	ADL limitations
	5
	R3ADLFIVE (0-5)
	R4ADLFIVE (0-5)
	Summary count retained on a 0-5 scale
	5

	IADL limitations
	5
	R3MONEYA, R3MEDSA, R3SHOPA, R3MEALSA, R3HOUSEWKA
	R4MONEYA, R4MEDSA, R4SHOPA, R4MEALSA, R4HOUSEWKA
	Each limitation: 1; no limitation: 0
	5

	Mobility limitations
	7
	R3MOBILSEV (0-7)
	R4MOBILSEV (0-7)
	Summary count retained on a 0-7 scale
	7

	Self-rated health
	1
	R3SHLT
	Raw wave-4 variable da002
	2015: codes 4/5 = 1; otherwise 0. 2018: codes 3/4/5 = 1; otherwise 0
	1

	Depressive symptoms
	1
	R3CESD10
	R4CESD10
	CES-D-10 score >10 = 1; score ≤10 = 0
	1

	Cognition
	1
	R3TR20 and R3ORIENT
	R4TR20 and R4ORIENT
	Continuous deficit = 1 - [(TR20/2 + ORIENT)/14]
	1


[bookmark: _GoBack]Notes: FI was calculated as the sum of observed deficit scores divided by the number of observed deficit units. A value was calculated only when at least 26 of 32 units were observed (no more than 6 missing units); otherwise, the FI was set to missing. ADLFIVE and MOBILSEV are summary counts representing 5 and 7 deficit units, respectively; when available, they contributed 5 and 7 units to the denominator. FI ≥0.25 indicated frailty. CHARLS, China Health and Retirement Longitudinal Study; ADL, activities of daily living; IADL, instrumental activities of daily living; CES-D-10, 10-item Center for Epidemiologic Studies Depression Scale; FI, frailty index.
