Supplementary Materials

Supplementary Table S1 (Sensitivity analysis 1). Odds Ratios (ORs) and 95% Confidence Intervals (95% CIs) for the associations between cardiorespiratory fitness or muscle strength and cognitive impairment.
	Variables
	Cases (%)

	n (%)

	ORs (95% CIs)

	
	
	
	Model 1
	Model 2
	Model 3

	CRF tertiles
	
	
	
	
	

	T1 (most unfit)
	199 (13.7)
	1454 (32.5)
	1.00 (reference)
	1.00 (reference)
	1.00 (reference)

	T2
	91 (5.8)
	1569 (35.0)
	0.38 (0.29 - 0.49)
	0.53 (0.39 - 0.71)
	0.54 (0.40 - 0.73)

	T3 (most fit)
	25 (1.7)
	1454 (32.5)
	0.10 (0.07 - 0.16)
	0.23 (0.13 - 0.39)
	0.24 (0.14 - 0.41)

	MS tertiles
	
	
	
	
	

	T1 (weakest)
	154 (10.4)
	1487 (33.2)
	1.00 (reference)
	1.00 (reference)
	1.00 (reference)

	T2 
	99 (6.6)
	1508 (33.7)
	0.66 (0.50 - 0.86)
	0.80 (0.60 - 1.06)
	0.88 (0.66 - 1.17)

	T3 (strongest)
	62 (4.2)
	1482 (33.1)
	0.43 (0.31 - 0.60)
	0.56 (0.39 - 0.78)
	0.62 (0.44 - 0.87)

	AWGS classifications
	
	
	
	
	

	Weak
	244 (8.1)
	3016 (67.4)
	1.00 (reference)
	1.00 (reference)
	1.00 (reference)

	Normal
	71 (4.9)
	1461 (32.6)
	0.64 (0.48 - 0.84)
	0.65 (0.48 - 0.88)
	0.65 (0.48 - 0.88)


OR, odds ratio; CI, confidence interval; CRF, cardiorespiratory fitness; AWGS, Asian working group for sarcopenia.
Model 1 was adjusted for sex and age.
Model 2 was adjusted for model 1 plus education level, marital status, residential status, BMI, physical activity, frailty status, and program source. 
Model 3 was adjusted for model 2 plus CRF or MS. 
Bolded values indicate statistically significant differences (p<0.05).
Sex-specific cutpoints for CRF tertiles based on 2MWT distance were as follows. Females: T1, <90 m; T2, 90–138 m; Q3 >138 m. Males: T1, <114 m; T2, 114–180 m; Q3 >180 m. 
Sex-specific cutpoints for MS tertiles based on handgrip strength were as follows. Females: low, <15.3 kg; mid, 15.4–18.6 kg; high, >18.6 kg. Males: low, <24.7 kg; mid, 24.7–29.9 kg; high, >29.9 kg.
AWGS cutpoints for MS were as follows. Females: <65 years, <20 kg; ≥65 years, <18 kg. Males: <65 years, <34 kg; ≥65 years, <28 kg. 
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Supplementary Table S2 (Sensitivity analysis 2). Characteristics of participants by modified frailty excluding the weakness (n=3,709)
	Characteristics
	All
	Cases
	Non-cases
	p value*

	n (%)
	3,709 (100)
	284 (7.7)
	3425 (92.3)
	

	Age, mean (SD), years
	72.8 (7.9)
	74.4 (7.8)
	72.7 (7.9)
	<0.001

	Sex, n (%)
	
	
	
	

	Male
	896 (24.2)
	86 (30.3)
	810 (23.6)
	0.005

	Female
	2813 (75.8)
	198 (69.7)
	2615 (76.4)
	

	Education level, n (%)
	
	
	
	

	Primary or below
	1678 (45.2)
	151 (53.2)
	1527 (44.6)
	0.018

	Secondary or above
	1569 (42.3)
	105 (37.0)
	1464 (42.7)
	

	Tertiary or above
	462 (12.5)
	28 (9.9)
	434 (12.7)
	

	Marital status, n (%)
	1678 (45.2)
	151 (53.2)
	1527 (44.6)
	

	Married
	2002 (54.0)
	147 (51.8)
	1855 (54.2)
	0.473

	Single, divorced, or widowed
	1707 (46.0)
	137 (48.2)
	1570 (45.8)
	

	Residential status, n (%)
	
	
	
	

	Living alone
	1175 (31.7)
	106 (37.3)
	1069 (31.2)
	0.039

	Not living alone
	2534 (68.3)
	178 (62.7)
	2356 (68.8)
	

	BMI, mean (SD), kg/m2
	23.2 (4.0)
	23.9 (3.9)
	23.2 (4.0)
	

	BMI category, n (%)
	
	
	
	

	Underweight (<18.5)
	303 (8.2)
	16 (5.6)
	287 (8.4)
	0.018

	Normal weight (18.5–22.9)
	1616 (43.6)
	110 (38.7)
	1506 (44.0)
	

	Overweight (23.0–24.9)
	723 (19.5)
	55 (19.4)
	668 (19.5)
	

	Obese (≥25.0)
	1067 (28.8)
	103 (36.3)
	964 (28.1)
	

	Meeting PA guidelines, n (%)
	
	
	
	

	Yes
	960 (25.9)
	54 (19.0)
	906 (26.5)
	0.007

	No
	2749 (74.1)
	230 (81.0)
	2519 (73.5)
	

	Frailty status, n (%)
	
	
	
	

	Prefrailty
	2617 (70.6)
	166 (58.5)
	2451 (71.6)
	<0.001

	Frailty
	1092 (29.4)
	118 (41.5)
	974 (28.4)
	

	Two-min walk test, mean (SD), meter
	117.7 (51.5)
	84.9 (36.2)
	120.5 (51.6)
	<0.001

	Handgrip strength, mean (SD), kg
	19.6 (6.7)
	18.3 (6.6)
	19.7 (6.7)
	<0.001


SD, standard deviation; BMI, body mass index; PA, physical activity.
Cases were defined as participants with cognitive impairment; non-cases were defined as participants without cognitive impairment. 
*p value for the comparison between cases and non-cases: χ2 (categorical) or general linear models (continuous). 


Supplementary Table S3 (Sensitivity analysis 2). Odds Ratios (ORs) and 95% Confidence Intervals (95% CIs) for the associations of cardiorespiratory fitness and muscle strength with cognitive impairment. 
	Variables
	Cases (%)
	n (%)
	ORs (95% CIs)

	
	
	
	Model 1
	Model 2
	Model 3

	CRF quartiles 
	
	
	
	
	

	Q1 (most unfit)
	141 (15.5%)
	912 (24.6%)
	1.00 (reference)
	1.00 (reference)
	1.00 (reference)

	Q2
	96 (9.9%)
	968 (26.1%)
	0.57 (0.43 - 0.76)
	0.61 (0.46 - 0.82)
	0.62 (0.46 - 0.83)

	Q3
	35 (3.6%)
	967 (26.1%)
	0.19 (0.13 - 0.28)
	0.26 (0.17 - 0.41)
	0.27 (0.17 - 0.42)

	Q4 (most fit)
	12 (1.4%)
	862 (23.2%)
	0.06 (0.03 - 0.12)
	0.11 (0.05 - 0.23)
	0.12 (0.06 - 0.25)

	P value for linear trend
	
	
	<0.001
	<0.001
	<0.001

	Per 5 meter increase in two-minute walk
	
	
	0.91 (0.90 - 0.93)
	0.93 (0.91 - 0.95)
	0.93 (0.91 - 0.95)

	MS quartiles
	
	
	
	
	

	Q1 (weakest)
	110 (11.8%)
	933 (25.2%)
	1.00 (reference)
	1.00 (reference)
	1.00 (reference)

	Q2
	84 (9.0%)
	936 (25.2%)
	0.76 (0.56 - 1.03)
	0.87 (0.64 - 1.19)
	0.99 (0.72 - 1.35)

	Q3
	48 (5.2%)
	918 (24.8%)
	0.44 (0.30 - 0.63)
	0.56 (0.38 - 0.83)
	0.64 (0.43 - 0.94)

	Q4 (strongest)
	42 (4.6%)
	922 (24.9%)
	0.39 (0.26 - 0.57)
	0.51 (0.34 - 0.78)
	0.61 (0.40 - 0.93)

	P value for linear trend 
	
	
	<0.001
	<0.001
	0.007

	Per 1 kg increase in muscle strength
	
	
	0.94 (0.91 - 0.96)
	0.96 (0.94 - 0.99)
	0.97 (0.95 - 1.00)


OR, odds ratio; CI, confidence interval; CRF, cardiorespiratory fitness; MS, muscle strength. 
Model 1 was adjusted for sex and age.
Model 2 was adjusted for model 1 plus education level, marital status, residential status, BMI, physical activity, frailty status, and program source. 
Model 3 was adjusted for model 2 plus CRF or MS. 
Bolded values indicate statistically significant differences (p<0.05).
Cutpoints for CRF quartiles based on 2MWT distance were as follows. Females: Q1, <80 m; Q2, 80–104 m; Q3, 105–150 m; Q4, >150 m. Males: Q1, <87 m; Q2, 87–130 m; Q3, 131–180 m; Q4, >180 m.
Cutpoints for MS quartiles based on handgrip strength were as follows. Females: Q1, <14.4 kg; Q2, 14.5–17.2 kg; Q3, 17.3–20.0 kg; Q4, >20.0 kg. Males: Q1, <22.1 kg; Q2, 22.2–27.5 kg; Q3, 27.6–31.6 kg; Q4, >31.6 kg. 




Supplementary Table S4 (Sensitivity analysis 2). Joint association of CRF and MS with odds ratios of cognitive impairment across quartiles.
	CRF
	MS
	Cases (%)
	n (%)
	ORs (95% CIs) a
	ORs (95% CIs) b

	Unfit
	Weak
	72 (18.0%)
	401 (10.8%)
	1.00 (reference)
	1.41 (0.96 - 2.06)

	
	Strong
	69 (13.5%)
	511 (13.8%)
	0.71 (0.48 - 1.04)
	1.00 (reference)

	Fit
	Weak
	38 (7.1%)
	532 (14.3%)
	0.48 (0.31 - 0.74)
	0.68 (0.44 - 1.04)

	
	Strong
	105 (4.6%)
	2265 (61.1%)
	0.37 (0.25 - 0.55)
	0.53 (0.37 - 0.75)


CRF, cardiorespiratory fitness; MS, muscle strength; OR, odds ratio; CI, confidence interval.
Participants were divided into four groups based on combined categories of CRF (‘unfit’ or ‘fit’) and MS (‘strong’ or ‘weak’). ‘Unfit’ was defined as the lower 25% of the CRF distribution, and ‘fit’ was defined as the upper 75%. ‘Weak’ was defined as the lower 25% of the muscle strength distribution, and ‘strong’ was defined as the upper 75%. The multivariable logistic regression model was adjusted for sex, age, education level, marital status, residential status, BMI, physical activity, frailty status, and program source.
a Reference group: unfit and weak (lowest quartile for both cardiorespiratory fitness and muscle strength).
b Reference group: unfit but strong (lowest quartile for cardiorespiratory fitness, highest quartile for muscle strength).
Bolded values indicate statistically significant differences (p<0.05).










Supplementary Table S5 (Sensitivity analysis 3). Characteristics of participants stratified by program sources
	Characteristics
	
	Path-HA
	
	
	
	PHASE
	
	p value*

	
	All
	Cases
	Non-cases
	
	All
	Cases
	Non-cases
	

	n (%) 
	2119
	248 (11.7)
	1871 (88.3)
	
	2358
	67 ( 2.8)
	2291 (97.2)
	

	Age, mean (SD), years
	74.0 (7.4)
	73.8 (7.3)
	74.1 (7.4)
	
	70.5 (7.9)
	75.7 (9.7)
	70.4 (7.8)
	<0.001

	Sex, n (%)
	
	
	
	
	
	
	
	

	Male
	404 (19.1)
	69 ( 27.8)
	335 ( 17.9)
	
	828 (35.1)
	31 ( 46.3)
	797 ( 34.8)
	<0.001

	Female
	1715 (80.9)
	179 ( 72.2)
	1536 ( 82.1)
	
	1530 (64.9)
	36 ( 53.7)
	1494 ( 65.2)
	

	Education level, n (%)
	
	
	
	
	
	
	
	

	Primary or below
	1140 (53.8)
	128 ( 51.6)
	1012 ( 54.1)
	
	759 (32.2)
	34 ( 50.7)
	725 ( 31.6)
	<0.001

	Secondary or above
	801 (37.8)
	91 ( 36.7)
	710 ( 37.9)
	
	1110 (47.1)
	23 ( 34.3)
	1087 ( 47.4)
	

	Tertiary or above
	178 ( 8.4)
	29 ( 11.7)
	149 (8.0)
	
	489 (20.7)
	10 ( 14.9)
	479 ( 20.9)
	

	Marital status, n (%)
	
	
	
	
	
	
	
	

	Married
	1092 (51.5)
	130 ( 52.4)
	962 ( 51.4)
	
	1400 (59.4)
	34 ( 50.7)
	1366 ( 59.6)
	<0.001

	Single, divorced, or widowed
	1027 (48.5)
	118 ( 47.6)
	909 ( 48.6)
	
	958 (40.6)
	33 ( 49.3)
	925 ( 40.4)
	

	Residential status, n (%)
	
	
	
	
	
	
	
	

	Living alone
	725 (34.2)
	90 ( 36.3)
	635 ( 33.9)
	
	628 (26.6)
	23 ( 34.3)
	605 ( 26.4)
	<0.001

	Not living alone
	1394 (65.8)
	158 ( 63.7)
	1236 ( 66.1)
	
	1730 (73.4)
	44 ( 65.7)
	1686 ( 73.6)
	

	BMI, mean (SD), kg/m2
	24.0 (4.0)
	24.2 (4.1)
	24.0 (4.0)
	
	23.1 (3.8)
	23.4 (3.3)
	23.1 (3.8)
	<0.001

	BMI category, n (%)
	
	
	
	
	
	
	
	

	Underweight (<18.5)
	147 ( 6.9)
	14 (5.6)
	133 (7.1)
	
	169 ( 7.2)
	3 (4.5)
	166 (7.2)
	<0.001

	Normal weight (18.5–22.9)
	732 (34.5)
	86 ( 34.7)
	646 ( 34.5)
	
	1103 (46.8)
	29 ( 43.3)
	1074 ( 46.9)
	

	Overweight (23.0–24.9)
	457 (21.6)
	49 ( 19.8)
	408 ( 21.8)
	
	456 (19.3)
	15 ( 22.4)
	441 ( 19.2)
	

	Obese (≥25.0)
	783 (37.0)
	99 ( 39.9)
	684 ( 36.6)
	
	630 (26.7)
	20 ( 29.9)
	610 ( 26.6)
	

	Meeting PA guidelines, n (%)
	
	
	
	
	
	
	
	

	Yes
	512 (24.2)
	50 ( 20.2)
	462 ( 24.7)
	
	806 (34.2)
	16 ( 23.9)
	790 ( 34.5)
	<0.001

	No
	1607 (75.8)
	198 ( 79.8)
	1409 ( 75.3)
	
	1552 (65.8)
	51 ( 76.1)
	1501 ( 65.5)
	

	Frailty status, n (%)
	
	
	
	
	
	
	
	

	Prefrailty
	1269 (59.9)
	149 ( 60.1)
	1120 ( 59.9)
	
	2116 (89.7)
	48 ( 71.6)
	2068 ( 90.3)
	<0.001

	Frailty
	850 (40.1)
	99 ( 39.9)
	751 ( 40.1)
	
	242 (10.3)
	19 ( 28.4)
	223 (9.7)
	

	Two-min walk test, mean (SD), meter
	88.2 (34.5)
	81.1 (27.7)
	89.1 (35.2)
	
	156.2 (44.1)
	117.0 (58.8)
	157.3 (43.1)
	<0.001

	Handgrip strength, mean (SD), kg
	18.0 (5.8)
	18.2 (6.2)
	17.9 (5.8)
	
	21.5 (7.0)
	19.1 (7.5)
	21.6 (6.9)
	<0.001


SD, standard deviation; BMI, body mass index; PA, physical activity.
Cases were defined as participants with cognitive impairment; non-cases were defined as participants without cognitive impairment. 
*p value for the comparison between Path-HA and PHASE: χ2 (categorical) or general linear models (continuous). 




Supplementary Table S6 (Sensitivity analysis 3). Odds Ratios (ORs) and 95% Confidence Intervals (95% CIs) for the associations of cardiorespiratory fitness and muscle strength with cognitive impairment stratified by program sources
	Variables

	Cases (%)

	n (%)

	ORs (95% CIs)

	
	
	
	Model 1
	Model 2
	Model 3

	PHASE
	
	
	
	
	

	CRF quartiles 
	
	
	
	
	

	Q1 (most unfit)
	40 (6.9)
	583 (24.7)
	1.00 (reference)
	1.00 (reference)
	1.00 (reference)

	Q2
	12 (1.9)
	645 (27.4)
	0.33 (0.16 - 0.65)
	0.36 (0.18 - 0.75)
	0.41 (0.19 - 0.85)

	Q3
	9 (1.6)
	565 (24.0)
	0.33 (0.15 - 0.75)
	0.37 (0.16 - 0.88)
	0.43 (0.18 - 1.04)

	Q4 (most fit)
	6 (1.1)
	565 (24.0)
	0.24 (0.09 - 0.66)
	0.26 (0.09 - 0.76)
	0.32 (0.11 - 0.95)

	P value for linear trend
	
	
	0.001
	0.006
	0.025

	Per 5 meter increase in two-minute walk
	
	
	0.92 (0.90 - 0.95)
	0.93 (0.90 - 0.96)
	0.94 (0.91 - 0.97)

	MS quartiles
	
	
	
	
	

	Q1 (weakest)
	35 (5.9)
	595 (25.2)
	1.00 (reference)
	1.00 (reference)
	1.00 (reference)

	Q2
	21 (3.6)
	587 (24.9)
	0.73 (0.41 - 1.30)
	0.86 (0.48 - 1.55)
	1.08 (0.59 - 2.00)

	Q3
	6 (1.0)
	593 (25.1)
	0.24 (0.10 - 0.59)
	0.28 (0.11 - 0.70)
	0.34 (0.13 - 0.86)

	Q4 (strongest)
	5 (0.9)
	583 (24.7)
	0.22 (0.08 - 0.58)
	0.27 (0.10 - 0.75)
	0.36 (0.13 - 1.00)

	P value for linear trend 
	
	
	<0.001
	0.001
	0.001

	Per 1 kg increase in muscle strength
	
	
	0.89 (0.85 - 0.94)
	0.91 (0.86 - 0.97)
	0.94 (0.89 - 1.00)

	Path-HA
	
	
	
	
	

	CRF quartiles 
	
	
	
	
	

	Q1 (most unfit)
	80 (16.1)
	498 (23.5)
	1.00 (reference)
	1.00 (reference)
	1.00 (reference)

	Q2
	74 (12.8)
	577 (27.2)
	0.71 (0.50 - 1.00)
	0.71 (0.50 - 1.01)
	0.71 (0.50 - 1.02)

	Q3
	56 (10.6)
	528 (24.9)
	0.55 (0.38 - 0.81)
	0.54 (0.37 - 0.80)
	0.55 (0.37 - 0.81)

	Q4 (most fit)
	38 (7.4)
	516 (24.4)
	0.35 (0.23 - 0.54)
	0.33 (0.21 - 0.52)
	0.34 (0.21 - 0.53)

	P value for linear trend
	
	
	<0.001
	<0.001
	<0.001

	Per 5 meter increase in two-minute walk
	
	
	0.95  (0.93 - 0.97)
	0.95 (0.92 - 0.97)
	0.95 (0.92 - 0.97)

	MS quartiles
	
	
	
	
	

	Q1 (weakest)
	67 (12.6)
	530 (25.0)
	1.00 (reference)
	1.00 (reference)
	1.00 (reference)

	Q2
	65 (12.3)
	530 (25.0)
	0.95 (0.65 - 1.37)
	0.95 (0.66 - 1.37)
	1.03 (0.71 - 1.50)

	Q3
	63 (11.8)
	532 (25.1)
	0.89 (0.61 - 1.29)
	0.92 (0.63 - 1.35)
	1.00 (0.68 - 1.47)

	Q4 (strongest)
	53 (10.1)
	527 (24.9)
	0.73 (0.49 - 1.09)
	0.72 (0.47 - 1.10)
	0.76 (0.50 - 1.16)

	P value for linear trend 
	
	
	0.121
	0.149
	0.239

	Per 1 kg increase in muscle strength
	
	
	0.98 (0.95 - 1.00)
	0.98 (0.95 - 1.01)
	0.98 (0.96 - 1.01)


OR, odds ratio; CI, confidence interval; CRF, cardiorespiratory fitness; MS, muscle strength. 
Model 1 was adjusted for sex and age.
Model 2 was adjusted for model 1 plus education level, marital status, residential status, BMI, physical activity, and frailty status, and program source. 
Model 3 was adjusted for model 2 plus CRF or MS. 
Bolded values indicate statistically significant differences (p<0.05).




Supplementary Table S7 (Sensitivity analysis 3). Joint association of CRF and MS with odds ratios of cognitive impairment stratified by program sources 
	Program source
	CRF
	MS
	Cases (%)
	n (%)
	ORs (95% CIs) a
	ORs (95% CIs) b

	PHASE
	Unfit
	Weak
	27 (9.1)
	297 (12.6)
	1.00 (Reference)
	1.47 (0.71 - 3.04)

	
	
	Strong
	13 (4.5)
	286 (12.1)
	0.68 (0.33 - 1.41)
	1.00 (Reference)

	
	Fit
	Weak
	8 (2.7)
	298 (12.6)
	0.44 (0.18 - 1.06)
	0.64 (0.25 - 1.61)

	
	
	Strong
	19 (1.3)
	1477 (62.6)
	0.24 (0.11 - 0.53)
	0.35 (0.16 - 0.78)

	Path-HA
	Unfit
	Weak
	30 (16.0)
	188 (8.9)
	1.00 (Reference)
	1.04 (0.63 - 1.73)

	
	
	Strong
	50 (16.1)
	310 (14.6)
	0.96 (0.58 - 1.60)
	1.00 (Reference)

	
	Fit
	Weak
	37 (10.8)
	342 (16.1)
	0.59 (0.34 - 1.00)
	0.61 (0.38 - 0.97)

	
	
	Strong
	131 (10.2)
	1279 (60.4)
	0.53 (0.33 - 0.84)
	0.55 (0.38 - 0.79)


CRF, cardiorespiratory fitness; MS, muscle strength; OR, odds ratio; CI, confidence interval.
Participants were divided into four groups based on combined categories of CRF (‘unfit’ or ‘fit’) and MS (‘strong’ or ‘weak’). ‘Unfit’ was defined as the lower 25% of the CRF distribution, and ‘fit’ was defined as the upper 75%. ‘Weak’ was defined as the lower 25% of the muscle strength distribution, and ‘strong’ was defined as the upper 75%. The multivariable logistic regression model was adjusted for sex, age, education level, marital status, residential status, BMI, and physical activity, and frailty status.
a Reference group: unfit and weak (lowest quartile for both cardiorespiratory fitness and muscle strength).
b Reference group: unfit but strong (lowest quartile for cardiorespiratory fitness, highest quartile for muscle strength).
Bolded values indicate statistically significant differences (p<0.05).







Supplementary Table S8 (Sensitivity analysis 4). Comparison of baseline characteristics between participants excluded from and included in the cardiorespiratory fitness assessment
	Characteristics
	Analytic sample
	Excluded 
	p value*

	n 
	4477
	18
	

	Age, mean (SD), years
	72.2 (7.9)
	74.7 (10.2)
	0.173

	Sex, n (%)
	
	
	

	  Male
	1232 (27.5)
	1 ( 5.6)
	0.069

	  Female
	3245 (72.5)
	17 (94.4)
	

	Education level, n (%)
	
	
	

	  Primary or below
	1899 (42.4)
	   12 (66.7) 
	0.107

	  Secondary or above
	1911 (42.7)
	    5 (27.8) 
	

	  Tertiary or above
	667 (14.9)
	    1 ( 5.6) 
	

	Marital status, n (%)
	
	
	

	  Married
	2492 (55.7)
	    7 (38.9) 
	0.233

	  Single, divorced, or widowed
	1985 (44.3)
	   11 (61.1) 
	

	Residential status, n (%)
	
	
	

	  Living alone
	1353 (30.2)
	    7 (38.9) 
	0.588

	  Not living alone
	3124 (69.8)
	   11 (61.1) 
	

	BMI, mean (SD), kg/m2
	23.5 (3.9)
	27.3 (5.6)
	<0.001

	BMI category, n (%)
	
	
	

	  Underweight (<18.5)
	316 (7.1)
	    0 ( 0.0) 
	0.007

	  Normal weight (18.5–22.9)
	1835 (41.0)
	    2 (11.1) 
	

	  Overweight (23.0–24.9)
	913 (20.4)
	    4 (22.2) 
	

	  Obese (≥25.0)
	1413 (31.6)
	   12 (66.7) 
	

	Meeting PA guidelines, n (%)
	
	
	

	  Yes
	1318 (29.4)
	    2 (11.1) 
	0.149

	  No
	3159 (70.6)
	   16 (88.9) 
	

	Frailty status, n (%)
	
	
	

	Prefrailty
	3385 (75.6)
	    5 (27.8)
	<0.001

	Frailty
	1092 (24.4)
	   13 (72.2) 
	

	Two-min walk test, mean (SD), meter
	124.0 (52.3)
	-
	-

	Handgrip strength, mean (SD), kg
	19.8 (6.7)
	14.9 (6.0)
	0.002


SD, standard deviation; BMI, body mass index; PA, physical activity.
*p value for the comparison between cases and non-cases: χ2 (categorical) or general linear models (continuous). 




Supplementary Table S9 (Sensitivity analysis 4). Odds Ratios (ORs) and 95% Confidence Intervals (95% CIs) for the associations of cardiorespiratory fitness with cognitive impairment, including participants excluded from the CRF assessment 
	Variables

	Cases (%)

	n (%)

	ORs (95% CIs)

	
	
	
	Model 1
	Model 2
	Model 3

	CRF quartiles 
	
	
	
	
	

	Q1 (most unfit)
	162 (15.7)
	1035 (23.0)
	1.00 (reference)
	1.00 (reference)
	1.00 (reference)

	Q2
	103 (8.2)
	1254 (28.0)
	0.47 (0.36 - 0.62)
	0.56 (0.42 - 0.74)
	0.57 (0.43 - 0.75)

	Q3
	40 (3.6)
	1114 (24.9)
	0.19 (0.13 - 0.27)
	0.31 (0.20 - 0.48)
	0.32 (0.21 - 0.50)

	Q4 (most fit)
	15 (1.4)
	1092 (24.4)
	0.07 (0.04 - 0.12)
	0.14 (0.07 - 0.27)
	0.15 (0.08 - 0.29)

	CRF tertiles
	
	
	
	
	

	T1 (most unfit)
	204 (13.9)
	1470 (32.7)
	1.00 (reference)
	1.00 (reference)
	1.00 (reference)

	T2
	90 (7.9)
	1564 (34.8)
	0.37 (0.29 - 0.49)
	0.53 (0.39 - 0.71)
	0.53 (0.40 - 0.72)

	T3 (most fit)
	25 (1.7)
	1461 (32.5)
	0.10 (0.07 - 0.16)
	0.22 (0.13 - 0.38)
	0.24 (0.14 - 0.41)


OR, odds ratio; CI, confidence interval; BMI, body mass index; CRF, cardiorespiratory fitness. 
Model 1 was adjusted for sex and age.
Model 2 was adjusted for model 1 plus education level, marital status, residential status, BMI, physical activity, frailty status, and program source. 
Model 3 was adjusted for model 2 plus muscle strength. 
Bolded values indicate statistically significant differences (p<0.05).
Sex-specific cutpoints for CRF quartiles based on 2MWT distance were as follows. Females: Q1, <80 m; Q2, 80–110 m; Q3, 111–150 m; Q4, >150 m. Males: Q1, <95 m; Q2, 95–150 m; Q3, 151–190 m; Q4, >190 m.
Sex-specific cutpoints for CRF tertiles based on 2MWT distance were as follows. Females: T1, <90 m; T2, 90–136 m; Q3 >136 m. Males: T1, <114 m; T2, 114–180 m; Q3 >180 m. 
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Supplementary Figure S1. Joint association of CRF and MS with odds ratios of cognitive impairment across quartiles. 
The multivariable logistic regression model was adjusted for sex, age, education level, marital status, residential status, BMI, physical activity, frailty status, and program source. CRF, cardiorespiratory fitness; MS, muscle strength; OR, odds ratio; CI, confidence interval; NE, not estimable. 
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Supplementary Figure S2 (Sensitivity analysis 1). Joint association of CRF and MS with odds ratios of cognitive impairment across tertiles. 
The multivariable logistic regression model was adjusted for sex, age, education level, marital status, residential status, BMI, physical activity, frailty status, and program source. CRF, cardiorespiratory fitness; MS, muscle strength; OR, odds ratio; CI, confidence interval. 
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