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Supplementary Material 1: Detailed Methods and Tables
This file provides the operational definitions, complete candidate-model audit, class characteristics, sensitivity analyses, covariate missingness, and asthma risk-set characteristics for the fixed-2018 respiratory analysis.
[bookmark: _GoBack]Supplementary Methods
Binary respiratory variables were read in their documented Harmonized CHARLS 0/1 coding and retained separately by wave rather than collapsed to the first available response. The 2018 disease status was retained only when the participant reported no corresponding disease at any observed 2011–2015 wave and had an explicit negative report in 2015. This outcome-specific risk-set design prevents a post-outcome response from being used as a pre-outcome covariate or disease-history value.
Postmenopausal status in 2018 was assigned when the participant's 2018 age was at or above the earliest valid age at menopause (20–65 years), taken directly from da028_2 or derived from da028_1 minus birth year. When age at menopause was unavailable, the 2018 da027 response was used, with zmenopause as its fallback. These items were used only to define eligibility; menopausal status was not modeled as a trajectory exposure.
Exposure models were fitted in long format with survey time coded 0, 2, and 4 years. Participants required at least two valid exposure measurements. Linear and quadratic latent class mixed models with one to four classes, random intercepts, and random slopes were evaluated separately for self-rated health, ADL limitation, and mobility limitation. A multiclass solution was eligible only when it converged, every class contained at least 5% of participants, and every class-specific average posterior probability was at least 0.70. The selected solution had the lowest BIC among eligible multiclass models, improved BIC by more than 10 relative to the best one-class model, and remained stable after a 30-start challenge.
Multiple imputation was conducted separately for each exposure–outcome analysis. Age, rural residence, body mass index, and non-respiratory condition count were imputed; the outcome, trajectory class, education, partnered status, smoking, and alcohol variables were not imputed. Predictive mean matching was used for continuous or count variables and logistic regression for rural residence. Twenty data sets were generated over 10 iterations. Logistic regression estimates were combined by Rubin rules.
All sensitivity analyses used complete covariate cases. The first used the full exposure-specific analysis set; the second additionally required an assigned posterior probability of at least 0.70; the third required valid exposure measurements at all three waves; and the fourth modeled age and body mass index with natural splines while treating the non-respiratory condition count categorically.


Supplementary Table S1. Variable definitions
Supplementary Table S1. Operational definitions and analytic roles.
	Variable
	Source fields
	Wave/window
	Coding
	Role

	Sex
	ragender
	Time invariant
	Women (ragender=2)
	Eligibility

	Self-rated health
	r1shlta, r2shlta, r3shlta
	2011, 2013, 2015
	1–5; higher is poorer
	Trajectory exposure

	ADL limitation
	r1adla_c, r2adla_c, r3adla_c
	2011, 2013, 2015
	0–4; count of basic-activity difficulties
	Trajectory exposure

	Mobility limitation
	r1mobilsev, r2mobilsev, r3mobilsev
	2011, 2013, 2015
	0–7; count of mobility difficulties
	Trajectory exposure

	Chronic lung disease
	r1lunge–r4lunge
	2011–2018
	Harmonized 0/1 physician-diagnosis report; 2018 new report after no prior positive report through 2015
	Primary outcome

	Asthma
	r1asthmae–r4asthmae
	2011–2018
	Harmonized 0/1 physician-diagnosis report; 2018 new report after no prior positive report through 2015
	Secondary outcome

	Postmenopausal status in 2018
	da027/zmenopause; da028_1/da028_2; survey age/birth year
	2011–2018
	2018 age at or above earliest valid menopause age (20–65 years; direct age or menopause year minus birth year); otherwise 2018 da027, with zmenopause as fallback
	Eligibility

	Age
	r1agey–r3agey
	Latest valid through 2015
	Years, aligned to 2015
	Adjustment

	Education
	raeducl
	Time invariant
	Less than lower secondary; upper secondary/vocational; tertiary
	Adjustment

	Residence
	r1rural2–r3rural2
	Latest valid through 2015
	Urban/rural
	Adjustment

	Partnered status
	r1mstat–r3mstat
	Latest valid through 2015
	Married/partnered vs not partnered
	Adjustment

	Body mass index
	r1mbmi–r3mbmi
	Latest valid through 2015
	kg/m²; retained from 10 to 60
	Adjustment

	Ever smoking
	r1smokev–r3smokev
	Latest valid through 2015
	Harmonized 0/1
	Adjustment

	Alcohol use
	r1drinkl–r3drinkl
	Latest valid through 2015
	Drank in previous year, Harmonized 0/1
	Adjustment

	Non-respiratory condition count
	hibpe, dyslipe, diabe, hearte, stroke
	Latest valid through 2015
	Count of five reported conditions, 0–5
	Adjustment


Note. ADL, activities of daily living. Harmonized variable names are shown to permit direct source tracing.


Supplementary Table S2. Complete candidate-model audit
Supplementary Table S2. Linear and quadratic one- to four-class latent class mixed models.
	Exposure
	Model
	Conv
	LogLik
	AIC
	BIC
	Entropy
	Class N
	Class %
	Min AvePP
	Status

	Self-rated health
	Linear G=1
	1
	-23834.3
	47680.5
	47721.4
	1.000
	6712
	100.0
	1.000
	Eligible

	Self-rated health
	Linear G=2
	1
	-23834.3
	47686.5
	47747.8
	0.000
	2775/3937
	41.3/58.7
	0.504
	Excluded

	Self-rated health
	Linear G=3
	1
	-23559.0
	47142.0
	47223.7
	0.740
	875/4992/845
	13.0/74.4/12.6
	0.747
	Eligible

	Self-rated health
	Linear G=4
	2
	-23834.3
	47698.5
	47800.7
	0.000
	2458/1851/585/1818
	36.6/27.6/8.7/27.1
	0.251
	Excluded

	Self-rated health
	Quadratic G=1
	1
	-23834.3
	47682.5
	47730.2
	1.000
	6712
	100.0
	1.000
	Eligible

	Self-rated health
	Quadratic G=2
	1
	-23672.3
	47366.6
	47441.5
	0.795
	691/6021
	10.3/89.7
	0.877
	Eligible

	Self-rated health
	Quadratic G=3
	1
	-23523.2
	47076.5
	47178.7
	0.743
	706/1031/4975
	10.5/15.4/74.1
	0.725
	Selected

	Self-rated health
	Quadratic G=4
	1
	-23278.3
	46594.6
	46724.0
	0.780
	1080/854/4525/253
	16.1/12.7/67.4/3.8
	0.787
	Excluded

	Activities of daily living limitation
	Linear G=1
	1
	-18066.0
	36143.9
	36184.8
	1.000
	6772
	100.0
	1.000
	Eligible

	Activities of daily living limitation
	Linear G=2
	1
	-18066.0
	36149.9
	36211.3
	0.000
	1651/5121
	24.4/75.6
	0.501
	Excluded

	Activities of daily living limitation
	Linear G=3
	1
	-15326.9
	30677.8
	30759.7
	0.493
	511/6261/0
	7.5/92.5/0.0
	0.726
	Excluded

	Activities of daily living limitation
	Linear G=4
	1
	-15326.9
	30683.8
	30786.2
	0.329
	0/512/6260/0
	0.0/7.6/92.4/0.0
	0.561
	Excluded

	Activities of daily living limitation
	Quadratic G=1
	1
	-18041.7
	36097.5
	36145.2
	1.000
	6772
	100.0
	1.000
	Eligible

	Activities of daily living limitation
	Quadratic G=2
	1
	-14963.8
	29949.6
	30024.6
	0.996
	6317/455
	93.3/6.7
	0.996
	Selected

	Activities of daily living limitation
	Quadratic G=3
	1
	-13163.5
	26356.9
	26459.2
	0.993
	361/6118/293
	5.3/90.3/4.3
	0.986
	Excluded

	Activities of daily living limitation
	Quadratic G=4
	1
	-11078.3
	22194.5
	22324.1
	0.993
	304/287/5997/184
	4.5/4.2/88.6/2.7
	0.982
	Excluded

	Mobility limitation
	Linear G=1
	1
	-34807.7
	69627.3
	69668.3
	1.000
	6779
	100.0
	1.000
	Eligible

	Mobility limitation
	Linear G=2
	1
	-34807.7
	69633.3
	69694.7
	0.000
	2334/4445
	34.4/65.6
	0.502
	Excluded

	Mobility limitation
	Linear G=3
	2
	-34311.0
	68646.1
	68727.9
	0.411
	0/1703/5076
	0.0/25.1/74.9
	0.646
	Excluded

	Mobility limitation
	Linear G=4
	2
	-34311.0
	68652.1
	68754.4
	0.279
	0/4840/0/1939
	0.0/71.4/0.0/28.6
	0.359
	Excluded

	Mobility limitation
	Quadratic G=1
	1
	-34806.0
	69626.0
	69673.7
	1.000
	6779
	100.0
	1.000
	Eligible

	Mobility limitation
	Quadratic G=2
	1
	-34309.3
	68640.6
	68715.6
	0.754
	5202/1577
	76.7/23.3
	0.870
	Selected

	Mobility limitation
	Quadratic G=3
	1
	-34309.3
	68648.6
	68750.9
	0.379
	1791/4988/0
	26.4/73.6/0.0
	0.569
	Excluded

	Mobility limitation
	Quadratic G=4
	2
	-34309.3
	68656.6
	68786.2
	0.281
	0/0/1939/4840
	0.0/0.0/28.6/71.4
	0.371
	Excluded


Note. Open red markers in Supplementary Figure S1 denote ineligible candidates; selected models are marked with a star. Class N and Class % follow the software output order; selected classes were reordered by predicted mean for descriptive presentation in Supplementary Table S3. AIC, Akaike information criterion; AvePP, average posterior probability; BIC, Bayesian information criterion; Conv, convergence code; LogLik, log likelihood.
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Supplementary Figure S1. Bayesian information criterion across candidate trajectory models.
Note. Stars identify selected models. Red open circles identify candidates that failed convergence, minimum class proportion, or average posterior probability criteria.


Supplementary Table S3. Class characteristics
Supplementary Table S3. Selected trajectory classes, classification certainty, and observed and predicted values.
	Exposure
	Class
	Descriptive label
	N (%)
	AvePP
	Observed 2011/2013/2015
	Predicted 2011/2013/2015

	Self-rated health
	1
	Improving self-rated health
	706 (10.5%)
	0.942
	2.47/2.10/1.09
	2.50/2.15/1.30

	Self-rated health
	2
	Stable fair self-rated health
	4,975 (74.1%)
	0.906
	3.05/2.96/3.01
	3.08/3.00/3.07

	Self-rated health
	3
	Persistently poor/worsening self-rated health
	1,031 (15.4%)
	0.725
	3.73/4.13/4.34
	3.67/4.04/4.18

	Activities of daily living limitation
	1
	Persistently low ADL limitation
	6,317 (93.3%)
	1.000
	0.13/0.11/0.09
	0.13/0.11/0.09

	Activities of daily living limitation
	2
	Increasing ADL limitation
	455 (6.7%)
	0.996
	0.95/1.02/2.68
	0.95/1.03/2.68

	Mobility limitation
	1
	Stable lower mobility limitation
	5,202 (76.7%)
	0.946
	1.04/1.06/1.01
	1.03/1.06/1.03

	Mobility limitation
	2
	Increasing mobility limitation
	1,577 (23.3%)
	0.870
	2.60/3.45/4.25
	2.54/3.34/4.05


Note. Observed values are class-specific means at each survey wave; predicted values are from the selected latent class mixed model. AvePP, average posterior probability.


Supplementary Table S4. Sensitivity analyses
Supplementary Table S4. Adjusted sensitivity analyses for trajectory–outcome associations.
	Analysis
	Exposure
	Compared class
	Outcome
	N/events
	Adjusted OR (95% CI)
	P

	All three exposure waves
	Self-rated health
	Stable fair self-rated health
	New chronic lung disease report
	4,709/367
	1.68 (1.06–2.66)
	0.026

	Complete case
	Self-rated health
	Stable fair self-rated health
	New chronic lung disease report
	5,746/449
	1.92 (1.24–2.96)
	0.003

	Posterior probability >=0.70
	Self-rated health
	Stable fair self-rated health
	New chronic lung disease report
	4,937/360
	1.87 (1.21–2.89)
	0.005

	Spline-adjusted complete case
	Self-rated health
	Stable fair self-rated health
	New chronic lung disease report
	5,746/449
	1.87 (1.21–2.90)
	0.005

	All three exposure waves
	Self-rated health
	Persistently poor/worsening self-rated health
	New chronic lung disease report
	4,709/367
	3.21 (1.95–5.28)
	<0.001

	Complete case
	Self-rated health
	Persistently poor/worsening self-rated health
	New chronic lung disease report
	5,746/449
	3.47 (2.16–5.56)
	<0.001

	Posterior probability >=0.70
	Self-rated health
	Persistently poor/worsening self-rated health
	New chronic lung disease report
	4,937/360
	3.68 (2.19–6.18)
	<0.001

	Spline-adjusted complete case
	Self-rated health
	Persistently poor/worsening self-rated health
	New chronic lung disease report
	5,746/449
	3.33 (2.07–5.34)
	<0.001

	All three exposure waves
	Activities of daily living limitation
	Increasing ADL limitation
	New chronic lung disease report
	4,837/387
	1.49 (1.04–2.12)
	0.028

	Complete case
	Activities of daily living limitation
	Increasing ADL limitation
	New chronic lung disease report
	5,769/453
	1.47 (1.05–2.06)
	0.025

	Posterior probability >=0.70
	Activities of daily living limitation
	Increasing ADL limitation
	New chronic lung disease report
	5,769/453
	1.47 (1.05–2.06)
	0.025

	Spline-adjusted complete case
	Activities of daily living limitation
	Increasing ADL limitation
	New chronic lung disease report
	5,769/453
	1.48 (1.06–2.08)
	0.023

	All three exposure waves
	Mobility limitation
	Increasing mobility limitation
	New chronic lung disease report
	4,889/390
	1.75 (1.38–2.20)
	<0.001

	Complete case
	Mobility limitation
	Increasing mobility limitation
	New chronic lung disease report
	5,775/453
	1.73 (1.40–2.15)
	<0.001

	Posterior probability >=0.70
	Mobility limitation
	Increasing mobility limitation
	New chronic lung disease report
	5,233/402
	1.75 (1.38–2.23)
	<0.001

	Spline-adjusted complete case
	Mobility limitation
	Increasing mobility limitation
	New chronic lung disease report
	5,775/453
	1.73 (1.40–2.15)
	<0.001

	All three exposure waves
	Self-rated health
	Stable fair self-rated health
	New asthma report
	5,054/115
	2.55 (0.92–7.02)
	0.071

	Complete case
	Self-rated health
	Stable fair self-rated health
	New asthma report
	6,178/144
	1.84 (0.84–3.99)
	0.125

	Posterior probability >=0.70
	Self-rated health
	Stable fair self-rated health
	New asthma report
	5,277/112
	1.79 (0.82–3.90)
	0.144

	Spline-adjusted complete case
	Self-rated health
	Stable fair self-rated health
	New asthma report
	6,178/144
	1.76 (0.81–3.84)
	0.153

	All three exposure waves
	Self-rated health
	Persistently poor/worsening self-rated health
	New asthma report
	5,054/115
	5.51 (1.93–15.76)
	0.001

	Complete case
	Self-rated health
	Persistently poor/worsening self-rated health
	New asthma report
	6,178/144
	3.76 (1.65–8.53)
	0.002

	Posterior probability >=0.70
	Self-rated health
	Persistently poor/worsening self-rated health
	New asthma report
	5,277/112
	3.89 (1.60–9.42)
	0.003

	Spline-adjusted complete case
	Self-rated health
	Persistently poor/worsening self-rated health
	New asthma report
	6,178/144
	3.50 (1.54–7.97)
	0.003

	All three exposure waves
	Activities of daily living limitation
	Increasing ADL limitation
	New asthma report
	5,216/127
	1.21 (0.66–2.19)
	0.539

	Complete case
	Activities of daily living limitation
	Increasing ADL limitation
	New asthma report
	6,208/147
	1.25 (0.72–2.19)
	0.424

	Posterior probability >=0.70
	Activities of daily living limitation
	Increasing ADL limitation
	New asthma report
	6,208/147
	1.25 (0.72–2.19)
	0.424

	Spline-adjusted complete case
	Activities of daily living limitation
	Increasing ADL limitation
	New asthma report
	6,208/147
	1.27 (0.73–2.22)
	0.393

	All three exposure waves
	Mobility limitation
	Increasing mobility limitation
	New asthma report
	5,269/127
	2.34 (1.60–3.40)
	<0.001

	Complete case
	Mobility limitation
	Increasing mobility limitation
	New asthma report
	6,214/147
	2.15 (1.51–3.05)
	<0.001

	Posterior probability >=0.70
	Mobility limitation
	Increasing mobility limitation
	New asthma report
	5,614/129
	2.48 (1.69–3.62)
	<0.001

	Spline-adjusted complete case
	Mobility limitation
	Increasing mobility limitation
	New asthma report
	6,214/147
	2.16 (1.52–3.07)
	<0.001


Note. All analyses used complete covariate cases. The posterior-probability analysis additionally excluded class assignments below 0.70; the complete-three-wave analysis required all exposure waves; the spline analysis also treated condition count categorically. Sensitivity-analysis P values were not adjusted for multiplicity. CI, confidence interval; OR, odds ratio.
Supplementary Table S5. Covariate missingness
Supplementary Table S5. Missing covariate values before multiple imputation.
	Covariate
	Chronic lung disease risk set
	Asthma risk set
	Main handling

	Age before outcome
	6 (0.1%)
	8 (0.1%)
	Imputed

	Education
	0 (0.0%)
	0 (0.0%)
	Complete

	Rural residence
	2 (0.0%)
	3 (0.0%)
	Imputed

	Partnered status
	0 (0.0%)
	0 (0.0%)
	Complete

	Body mass index
	242 (3.9%)
	264 (3.9%)
	Imputed

	Ever smoked
	0 (0.0%)
	0 (0.0%)
	Complete

	Alcohol use in previous year
	0 (0.0%)
	0 (0.0%)
	Complete

	Non-respiratory condition count
	157 (2.5%)
	189 (2.8%)
	Imputed


Note. Percentages use the full outcome-specific risk-set denominator. Multiple imputation was conducted separately within each exposure-specific model subset, so the corresponding model denominators are reported in Table 3. Variables listed as complete had no missing values after derivation.
Supplementary Table S6. Asthma risk-set characteristics
Supplementary Table S6. Characteristics of the asthma risk set.
	Characteristic
	Overall
	No new report
	New report

	Age in 2015, years
	61.2 (9.3); 6,765
	61.1 (9.3); 6,599
	64.8 (9.3); 166

	Body mass index, kg/m²
	24.2 (3.9); 6,509
	24.2 (3.9); 6,351
	23.9 (4.3); 158

	Non-respiratory condition count
	0.9 (1.0); 6,584
	0.9 (1.0); 6,427
	1.1 (1.0); 157

	Self-rated health score in 2015
	3.0 (1.0); 6,516
	3.0 (1.0); 6,359
	3.4 (0.9); 157

	ADL limitation score in 2015
	0.3 (0.7); 6,712
	0.3 (0.7); 6,545
	0.5 (0.9); 167

	Mobility limitation score in 2015
	1.7 (1.7); 6,712
	1.7 (1.7); 6,545
	2.7 (1.9); 167

	Rural residence
	5,520 (81.5); 6,770
	5,378 (81.4); 6,603
	142 (85.0); 167

	Partnered
	5,600 (82.7); 6,773
	5,477 (82.9); 6,606
	123 (73.7); 167

	Ever smoked
	613 (9.1); 6,773
	586 (8.9); 6,606
	27 (16.2); 167

	Drank alcohol in the previous year
	982 (14.5); 6,773
	954 (14.4); 6,606
	28 (16.8); 167

	Education: Less than lower secondary
	6,279 (92.7); 6,773
	6,116 (92.6); 6,606
	163 (97.6); 167

	Education: Upper secondary or vocational
	435 (6.4); 6,773
	431 (6.5); 6,606
	4 (2.4); 167

	Education: Tertiary
	59 (0.9); 6,773
	59 (0.9); 6,606
	0 (0.0); 167


Note. Values are mean (standard deviation); available N for continuous variables and n (%); available N for categorical variables. No hypothesis tests were used for baseline comparisons. ADL, activities of daily living.
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