Supplementary Table S1. Baseline characteristics of participants included in and excluded from the latent class and longitudinal cognitive analyses
	Characteristic
	LCA sample selection (n = 413)
	Longitudinal analysis sample selection (n = 289)

	
	Included in LCA (n = 289)
	Excluded before LCA (n = 124)
	P value
	SMD
	Included in longitudinal analyses (n = 250)
	Excluded before longitudinal analyses (n = 39)
	P value
	SMD

	Age, years
	64 (10)
	67 (11)
	0.014
	0.274
	63 (9)
	67 (11)
	0.045
	0.371

	Female sex
	144 (50%)
	53 (43%)
	0.252
	0.135
	117 (47%)
	27 (69%)
	0.015
	0.463

	Married/partnered
	245 (85%)
	91 (73%)
	0.010
	0.282
	219 (88%)
	26 (67%)
	0.002
	0.510

	Educational attainment
	
	
	0.422
	0.050
	
	
	<0.001
	0.806

	No formal education/illiterate
	84 (29%)
	40 (33%)
	
	
	61 (24%)
	23 (59%)
	
	

	Primary school or below
	124 (43%)
	43 (35%)
	
	
	111 (44%)
	13 (33%)
	
	

	Middle school
	50 (17%)
	22 (18%)
	
	
	48 (19%)
	2 (5.1%)
	
	

	High school or above
	31 (11%)
	18 (15%)
	
	
	30 (12%)
	1 (2.6%)
	
	

	Smoking history
	124 (43%)
	53 (43%)
	>0.999
	0.003
	112 (45%)
	12 (31%)
	0.141
	0.290

	Alcohol consumption
	100 (35%)
	36 (29%)
	0.322
	0.119
	96 (38%)
	4 (10%)
	0.001
	0.691

	Hypertension
	179 (62%)
	76 (62%)
	>0.999
	0.003
	150 (60%)
	29 (74%)
	0.123
	0.307

	Diabetes/hyperglycemia
	49 (17%)
	21/122 (17%)
	>0.999
	0.007
	46 (18%)
	3 (7.7%)
	0.153
	0.320

	Dyslipidemia
	88 (30%)
	21/118 (18%)
	0.013
	0.298
	81 (32%)
	7 (18%)
	0.102
	0.336

	Heart disease
	71 (25%)
	27/120 (23%)
	0.750
	0.049
	66 (26%)
	5 (13%)
	0.103
	0.345

	ADL disability
	143 (49%)
	66/84 (79%)
	<0.001
	0.634
	119 (48%)
	24 (62%)
	0.148
	0.281

	IADL disability
	162 (56%)
	69/119 (58%)
	0.805
	0.039
	127 (51%)
	35 (90%)
	<0.001
	0.937

	Depressive symptoms
	173 (60%)
	20/48 (42%)
	0.028
	0.368
	147 (59%)
	26 (67%)
	0.449
	0.162

	Abnormal sleep duration
	140 (48%)
	30/70 (43%)
	0.480
	0.112
	116 (46%)
	24 (62%)
	0.112
	0.305

	Visual impairment
	245 (85%)
	55/116 (47%)
	<0.001
	0.856
	214 (86%)
	31 (79%)
	0.454
	0.160

	Hearing impairment
	193 (67%)
	74 (60%)
	0.203
	0.147
	170 (68%)
	23 (59%)
	0.352
	0.187

	Baseline global cognition
	10.8 (3.5)
	11.7 (3.8)
	0.131
	0.261
	10.8 (3.5)
	NA
	
	

	Baseline immediate recall
	3.72 (1.69)
	3.86 (2.18)
	0.658
	0.074
	3.86 (1.66)
	2.15 (1.27)
	<0.001
	1.155

	Baseline delayed recall
	2.73 (1.87)
	2.86 (1.97)
	0.669
	0.068
	2.85 (1.86)
	1.32 (1.29)
	<0.001
	0.956


Notes: Continuous variables are presented as mean (SD), and categorical variables as n (%) or n/N (%) when based on available non-missing observations. P values were obtained using Welch’s two-sample t test or Pearson’s chi-square test, as appropriate for continuous and categorical variables, respectively. SMDs describe differences between included and excluded participants; for educational attainment, SMD was calculated using ordinal coding (1–4). Denominators may vary among participants excluded before LCA because of missing data. Among the 39 participants excluded from longitudinal analyses, global cognition was unavailable at all study waves, although baseline immediate- or delayed-recall scores were available for some participants. ADL, activities of daily living; IADL, instrumental activities of daily living; LCA, latent class analysis; SMD, standardized mean difference; NA, not available.

Supplementary Table S2. Model fit statistics and classification diagnostics for latent class analysis (N = 289)
Part A. Model fit statistics for 1- to 5-class solutions
	Model
	Log-likelihood
	No. of parameters
	AIC
	BIC
	Entropy
	Smallest estimated class proportion (%)

	1-Class
	-1100.35
	6
	2212.69
	2234.69
	-
	100.0%

	2-Class
	-1048.16
	13
	2122.31
	2169.98
	0.6795
	37.9%

	3-Class
	-1038.68
	20
	2117.36
	2190.68
	0.6149
	30.3%

	4-Class
	-1024.10
	27
	2102.20
	2201.20
	0.7055
	16.0%

	5-Class
	-1018.70
	34
	2105.39
	2230.05
	0.7528
	10.6%


Notes: Bold values indicate the selected 2-class solution, which had the lowest BIC and was favored based on model parsimony, class size, and clinical interpretability. Entropy is not applicable to the one-class model.
Part B. Classification diagnostics for the selected 2-class solution
	Assigned class
	n (%)
	Mean posterior probability, Class 1
	Mean posterior probability, Class 2
	OCC

	Class 1 (Low-burden profile)
	110 (38.1%)
	0.884
	0.116
	12.40

	Class 2 (High-burden profile)
	179 (61.9%)
	0.068
	0.932
	8.42


Notes: Bold values on the diagonal indicate the average posterior probability of membership in the assigned class. AIC, Akaike information criterion; BIC, Bayesian information criterion; OCC, odds of correct classification.

Supplementary Table S3. Sensitivity analysis of associations between multidimensional health profiles and longitudinal cognitive outcomes restricted to the 2011–2015 waves
	Outcome
	Effect
	β
	95% CI
	P value

	Global cognition
	High-burden profile
	-1.24
	-2.00 to -0.47
	0.002

	
	Time per year
	-0.18
	-0.36 to 0.00
	0.047

	
	High-burden profile × time
	0.02
	-0.22 to 0.27
	0.853

	Immediate recall
	High-burden profile
	-0.53
	-0.89 to -0.17
	0.004

	
	Time per year
	-0.11
	-0.21 to 0.00
	0.044

	
	High-burden profile × time
	-0.02
	-0.15 to 0.12
	0.792

	Delayed recall
	High-burden profile
	-0.38
	-0.80 to 0.04
	0.075

	
	Time per year
	-0.13
	-0.24 to -0.02
	0.019

	
	High-burden profile × time
	-0.06
	-0.20 to 0.09
	0.446


Notes: β coefficients, 95% confidence intervals (CIs), and P values were estimated from linear mixed-effects models with participant-specific random intercepts. Models were restricted to the 2011, 2013, and 2015 waves and adjusted for baseline age, sex, marital status, educational attainment, smoking history, alcohol consumption, hypertension, dyslipidemia, diabetes/hyperglycemia, and heart disease. Time was modeled continuously in years since baseline. The low-burden profile was the reference group.
Supplementary Table S4. Sensitivity analysis adjusting for baseline cognitive performance (N = 250)
	Cognitive outcome
	Model term
	β
	95% CI
	P value

	Global cognition
	High-burden profile
	-0.62
	-1.29 to 0.05
	0.073

	
	Baseline global cognition
	0.36
	0.24 to 0.47
	<0.001

	
	Time per year
	-0.16
	-0.25 to -0.07
	<0.001

	Immediate recall
	High-burden profile
	-0.41
	-0.74 to -0.08
	0.015

	
	Baseline immediate recall
	0.15
	0.04 to 0.26
	0.007

	
	Time per year
	-0.15
	-0.20 to -0.11
	<0.001

	Delayed recall
	High-burden profile
	-0.44
	-0.82 to -0.06
	0.025

	
	Baseline delayed recall
	0.29
	0.19 to 0.39
	<0.001

	
	Time per year
	0.12
	0.06 to 0.18
	<0.001


Notes: β coefficients, 95% confidence intervals (CIs), and P values were estimated from linear mixed-effects models with participant-specific random intercepts. Models were restricted to follow-up cognitive assessments in 2013, 2015, and 2020 and additionally adjusted for the corresponding 2011 baseline cognitive performance, baseline age, sex, marital status, educational attainment, smoking history, alcohol consumption, hypertension, dyslipidemia, diabetes/hyperglycemia, and heart disease. Time was modeled continuously in years since baseline. The low-burden profile was the reference group.
Supplementary Table S5. Sensitivity analyses using cumulative impairment counts (N = 250)
Part A. Distribution of cumulative impairment counts at baseline
	Number of impairments
	6-indicator cumulative count, n (%)
	5-indicator cumulative count, n (%)

	0
	9 (3.6%)
	17 (6.8%)

	1
	18 (7.2%)
	39 (15.6%)

	2
	33 (13.2%)
	54 (21.6%)

	3
	55 (22.0%)
	56 (22.4%)

	4
	58 (23.2%)
	56 (22.4%)

	5
	50 (20.0%)
	28 (11.2%)

	6
	27 (10.8%)
	—


Part B. Associations of cumulative impairment counts with longitudinal cognitive outcomes
Panel B1. 6-indicator cumulative count
	Cognitive outcome
	Model term
	β
	95% CI
	P value

	Global cognition
	Impairment count
	-0.35
	-0.58 to -0.13
	0.002

	
	Impairment count× time
	-0.01
	-0.05 to 0.03
	0.544

	Immediate recall
	Impairment count
	-0.13
	-0.24 to -0.02
	0.018

	
	Impairment count× time
	0.01
	-0.01 to 0.03
	0.350

	Delayed recall
	Impairment count
	-0.10
	-0.23 to 0.04
	0.153

	
	Impairment count × time
	-0.01
	-0.04 to 0.01
	0.359


Panel B2. 5-indicator cumulative count
	Cognitive outcome
	Model term
	β
	95% CI
	P value

	Global cognition
	Impairment count
	-0.45
	-0.70 to -0.21
	<0.001

	
	Impairment count× time
	0.00
	-0.05 to 0.04
	0.879

	Immediate recall
	Impairment count
	-0.17
	-0.28 to -0.05
	0.005

	
	Impairment count × time
	0.01
	-0.01 to 0.04
	0.206

	Delayed recall
	Impairment count
	-0.12
	-0.26 to 0.02
	0.106

	
	Impairment count × time
	-0.01
	-0.04 to 0.01
	0.356


Notes: The 5-indicator impairment count excludes visual impairment because of its high prevalence and limited between-profile discrimination. β, 95% CI, and P values were derived from participant-specific random-intercept linear mixed-effects models. Models were adjusted for continuous time (years since baseline) and baseline age, sex, marital status, educational attainment, smoking history, alcohol consumption, hypertension, dyslipidemia, diabetes/hyperglycemia, and heart disease. Impairment count represents the baseline cognitive-level difference per additional impairment; impairment count × time represents the corresponding difference in annual cognitive change. 
Supplementary Table S6. Associations of individual impairment indicators with longitudinal cognitive outcomes (N = 250)
	Individual impairment indicator
	Global cognition
	Immediate recall
	      Delayed recall

	
	β (95% CI)
	P value
	β (95% CI)
	P value
	β (95% CI)
	P value

	ADL disability
	-0.52 (-1.22 to 0.17)
	0.143
	-0.01 (-0.31 to 0.30)
	0.974
	0.17 (-0.22 to 0.56)
	0.382

	IADL disability
	-0.92 (-1.64 to -0.19)
	0.014
	-0.55 (-0.87 to -0.24)
	<0.001
	-0.66 (-1.06 to -0.25)
	0.002

	Depressive symptoms
	-0.52 (-1.17 to 0.14)
	0.125
	-0.15 (-0.44 to 0.14)
	0.309
	-0.21 (-0.58 to 0.16)
	0.269

	Abnormal sleep duration
	-0.07 (-0.70 to 0.57)
	0.838
	0.12 (-0.16 to 0.40)
	0.398
	0.03 (-0.33 to 0.39)
	0.864

	Visual impairment
	0.44 (-0.50 to 1.37)
	0.363
	0.10 (-0.31 to 0.52)
	0.625
	0.15 (-0.38 to 0.68)
	0.584

	Hearing impairment
	-0.26 (-0.96 to 0.44)
	0.471
	0.06 (-0.25 to 0.37)
	0.715
	-0.11 (-0.50 to 0.29)
	0.597


Notes: β coefficients, 95% confidence intervals (CIs), and P values were estimated from linear mixed-effects models including all six impairment indicators simultaneously and participant-specific random intercepts. Models were adjusted for continuous time (years since baseline) and baseline age, sex, marital status, educational attainment, smoking, alcohol consumption, hypertension, dyslipidemia, diabetes/hyperglycemia, and heart disease. ADL, activities of daily living; IADL, instrumental activities of daily living.
Supplementary Table S7. Sensitivity analysis of random-effects specification for global cognition (N = 250)
	Model specification
	AIC
	BIC
	High-burden profile, β (95% CI)
	P value
	High-burden profile × time, β (95% CI)
	P value

	Random intercept
	3074.5
	3154.6
	-1.19 (-1.88 to -0.50)
	<0.001
	-0.03 (-0.15 to 0.10)
	0.656

	Random intercept and random slope for time
	3076.9
	3165.9
	-1.18 (-1.89 to -0.48)
	0.001
	-0.02 (-0.14 to 0.11)
	0.786


Notes: β coefficients and 95% confidence intervals (CIs) were estimated from linear mixed-effects models with global cognition as the outcome. Models were adjusted for baseline age, sex, marital status, educational attainment, smoking, alcohol consumption, hypertension, dyslipidemia, diabetes/hyperglycemia, and heart disease. Time was modeled continuously in years since baseline. The low-burden profile was the reference group. The likelihood ratio test comparing the two models yielded χ² = 1.60 (df = 2, P = 0.450). AIC, Akaike information criterion; BIC, Bayesian information criterion.






