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Supplement Table 1 Weighted characteristics of participants excluded only based on missingness of sensory data, National Health and Aging Trends Study, Round 11, 2021. 
	Variable
	All (N=2790)
	Included (N=2379)
	Excluded (N=411)
	Pg

	Age range, % (95% CI)
70-74
75-79 
80-84
85-89
90 and above
	
29 (26.6, 31.3)
32.9 (30.6, 35.2)
20.3 (18.6, 22)
11.9 (10.9, 12.8)
6 (5.3, 6.7)
	
29.9 (27.4, 32.4)
33.5 (31, 36)
20.3 (18.5, 22.1)
11.4 (10.4, 12.4)
5 (4.3, 5.6)
	
22.3 (16.7, 27.9)
28.3 (23.8, 32.8)
20.3 (15.2, 25.3)
15.4 (12.6, 18.3)
13.7 (9.8, 17.5)
	<0.0001

	Sex, % (95% CI)
Male
Female
	
44.3 (41.9, 46.6)
55.7 (53.4, 58.1)
	
43.8 (41.2, 46.3)
56.2 (53.7, 58.8)
	
47.8 (41.1, 54.6)
52.2 (45.4, 58.9)
	0.267

	Race, % (95% CI)
Non-Hispanic white
Non-Hispanic black
Hispanic
Other
	
81.7 (79.1, 84.4)
8 (6.8, 9.1)
7 (4.9, 9.2)
3.3 (2.2, 4.4)
	
82.8 (80, 85.7)
7.6 (6.4, 8.8)
6.1 (4, 8.3)
3.4 (2.2, 4.6)
	
73.8 (67.3, 80.2)
10.6 (6.3, 14.8)
13.4 (7.8, 19.1)
2.3 (0.2, 4.3)
	0.0042

	Education, % (95% CI)
Up to high school
Some college
Bachelors and above
	
36.4 (33.5, 39.3)
28.9 (26.4, 31.4)
34.7 (31.2, 38.2)
	
35 (32, 38)
29 (26.4, 31.6)
36 (32.2, 39.8)
	
46.5 (39.7, 53.3)
28.4 (21.6, 35.1)
25.1 (18.5, 31.8)
	0.0068

	BMIa, % (95% CI)
Underweight
Healthy weight
Overweight
Obese
	
1.6 (1, 2.1)
31.9 (29.7, 34.1)
37.9 (35.8, 39.9)
28.7 (26.5, 30.9)
	
1.4 (0.8, 2)
32.2 (29.8, 34.6)
37.9 (35.8, 40)
28.5 (26.3, 30.7)
	
2.7 (1.1, 4.3)
29.9 (24.9, 34.8)
37.4 (30.7, 44.2)
30 (23.6, 36.4)
	0.3679

	Ever_smokedb, % (95% CI)
No
Yes
	
50.3 (48.2, 52.5)
49.7 (47.5, 51.8)
	
50 (47.6, 52.5)
50 (47.5, 52.4)
	
52.5 (46.2, 58.8)
47.5 (41.2, 53.8)
	0.4898

	Number of comorbidities, % (95% CI)
0
1
2
3
≥4
	
10.5 (9.1, 12)
25.3 (22.9, 27.7)
28.2 (26, 30.4)
20.3 (18.7, 21.8)
15.7 (14.1, 17.3)
	
11.4 (9.6, 13.1)
26 (23.3, 28.6)
28.3 (25.8, 30.7)
19.5 (17.9, 21.1)
14.9 (13.1, 16.7)
	
4.6 (1.8, 7.4)
20.9 (15.7, 26)
27.8 (22.8, 32.8)
25.7 (21.2, 30.2)
21 (15.7, 26.2)
	0.0011

	SPPB score, mean (95% CI)
	6.9 (6.7, 7.1)
	7.1 (6.9, 7.3)
	5.4 (4.8, 6)
	<0.0001

	Grip strengthc, % (95% CI)
Not impaired
Impaired
	45.7 (43.4, 48.1)
54.3 (51.9, 56.6)
	47.9 (45.4, 50.3)
52.1 (49.7, 54.6)
	30.5 (23.6, 37.4)
69.5 (62.6, 76.4)
	0.0001

	Balanced, % (95% CI)
Not impaired
Impaired
	
47.3 (44.7, 50)
52.7 (50, 55.3)
	49 (46.1, 52)
51 (48, 53.9)
	35.2 (28, 42.4)
64.8 (57.6, 72)
	0.0013

	Chair stand speede, % (95% CI)
Not impaired
Impaired
	51.8 (49.3, 54.4)
48.2 (45.6, 50.7)
	53.1 (50.6, 55.7)
46.9 (44.3, 49.4)
	42.4 (34.2, 50.5)
57.6 (49.5, 65.8)
	0.0136

	Gait speedf, % (95% CI)
Not impaired
Impaired
	45.9 (43, 48.8)
54.1 (51.2, 57)
	47.4 (44.4, 50.4)
52.6 (49.6, 55.6)
	35.2 (28.9, 41.5)
64.8 (58.5, 71.1)
	0.0006

	Dementia status, % (95%)
None
Dementia
	
88.1 (86.9, 89.3)
11.9 (10.7, 13.1)
	
90.2 (88.9, 91.5)
9.8 (8.5, 11.1)
	
72.9 (66.8, 79)
27.1 (21, 33.2)
	<0.0001


aBMI (body mass index) categories are defined as underweight: BMI<18.5, healthy weight: 18.5≤BMI<25, overweight: 25≤BMI<30, obese: BMI≥30. 
bEver smoked is defined as self-reported history of smoking. 
c Grip strength impairment is defined as grip strength<32 for men and grip strength<20 for women, or NHATS SPPB grip component =0.
d Standing balance impairment is defined as NHATS SPPB balance component <3.
e Chair speed impairment is defined as chair stand speed<0.42 chair stand/sec, or NHATS SPPB chair stand component=0. 
f Gait speed impairment is defined as gait speed <0.8 m/sec, or NHATS SPPB walking component=0.
g Bold values denote statistical significance at the p<0.05 level.


Supplement Table 2 Weighted characteristics of participants excluded only based on missingness of motor data, National Health and Aging Trends Study, Round 11, 2021. Bold values denote statistical significance at the p<0.05 level.
	Variable
	All (N=2558)
	Included (N=2379)
	Excluded (N=179)
	Pg

	Age range, % (95% CI)
70-74
75-79 
80-84
85-89
90 and above
	
30.3 (27.9, 32.6)
33.5 (31, 36)
19.9 (18.3, 21.5)
11.2 (10.2, 12.2)
5.2 (4.5, 5.8)
	
29.9 (27.4, 32.4)
33.5 (31, 36)
20.3 (18.5, 22.1)
11.4 (10.4, 12.4)
5 (4.3, 5.6)
	
34.7 (27.6, 41.9)
33.1 (25.2, 41)
15.3 (10, 20.6)
9.2 (5.2, 13.2)
7.7 (4.7, 10.6)
	0.1513

	Sex, % (95% CI)
Male
Female
	
44.3 (41.8, 46.7)
55.7 (53.3, 58.2)
	
43.8 (41.2, 46.3)
56.2 (53.7, 58.8)
	
50.7 (41.6, 59.8)
49.3 (40.2, 58.4)
	0.1485

	Race, % (95% CI)
Non-Hispanic white
Non-Hispanic black
Hispanic
Other
	
82.5 (79.8, 85.2)
7.5 (6.4, 8.6)
6.2 (4.1, 8.3)
3.8 (2.6, 5)
	
82.8 (80, 85.7)
7.6 (6.4, 8.8)
6.1 (4, 8.3)
3.4 (2.2, 4.6)
	
78.8 (70.1, 87.4)
6.5 (3.8, 9.1)
7 (1, 13.1)
7.7 (2, 13.4)
	0.2025

	Education, % (95% CI)
Up to high school
Some college
Bachelors and above
	
35.8 (32.7, 38.9)
29 (26.5, 31.5)
35.2 (31.3, 39.1)
	
35 (32, 38)
29 (26.4, 31.6)
36 (32.2, 39.8)
	
45.5 (32.8, 58.1)
29.1 (20.9, 37.4)
25.4 (12.7, 38.2)
	0.1468

	BMIa, % (95% CI)
Underweight
Healthy weight
Overweight
Obese
	
1.5 (0.8, 2.1)
32.3 (30.1, 34.4)
37 (35, 39)
29.3 (27.2, 31.4)
	
1.4 (0.8, 2)
32.2 (29.8, 34.6)
37.9 (35.8, 40)
28.5 (26.3, 30.7)
	
2.3 (-0.8, 5.4)
33.1 (25.1, 41.1)
26.2 (16.7, 35.6)
38.4 (29.6, 47.2)
	0.0746

	Ever_smokedb, % (95% CI)
No
Yes
	
49.8 (47.6, 52)
50.2 (48, 52.4)
	
50 (47.6, 52.5)
50 (47.5, 52.4)
	
46.5 (38.1, 54.9)
53.5 (45.1, 61.9)
	0.4517

	Number of comorbidities, % (95% CI)
0
1
2
3
≥4
	
11.2 (9.5, 12.8)
25.9 (23.4, 28.4)
27.5 (25.2, 29.8)
20.1 (18.5, 21.7)
15.3 (13.9, 16.8)
	
11.4 (9.6, 13.1)
26 (23.3, 28.6)
28.3 (25.8, 30.7)
19.5 (17.9, 21.1)
14.9 (13.1, 16.7)
	
9 (5.8, 12.1)
24.8 (16.4, 33.1)
19 (12.9, 25.1)
27.4 (19.2, 35.5)
19.9 (10.8, 29)
	0.0887

	Distance vision, mean (95% CI)
	0.1 (0.1, 0.1)
	0.1 (0.1, 0.1)
	0.1 (0.1, 0.2)
	0.12

	Contrast sensitivity, mean (95% CI)
	1.7 (1.7, 1.7)
	1.7 (1.7, 1.7)
	1.7 (1.6, 1.7)
	0.17

	Near vision, mean (95% CI)
	0.2 (0.2, 0.2)
	0.2 (0.2, 0.2)
	0.2 (0.2, 0.3)
	0.09

	Hearing, mean (95% CI)
	33.4 (32.7, 34.2)
	33.2 (32.5, 33.9)
	36.4 (32.9, 40)
	0.07

	Hearing (10dB steps), mean (95% CI)
	3.8 (3.7, 3.9)
	3.8 (3.7, 3.8)
	4 (3.7, 4.4)
	0.14

	Distance visionc, % (95% CI)
Not impaired
Mild impairment
Moderate/Severe impairment
	
90.6 (89.2, 92)
5 (4, 6.1)
4.4 (3.5, 5.2)
	
91 (89.6, 92.5)
4.8 (3.8, 5.8)
4.2 (3.2, 5.2)
	
85.4 (80.5, 90.3)
8.1 (3.7, 12.6)
6.5 (3.2, 9.7)
	0.0642

	Contrast sensitivityd, % (95% CI)
Not impaired
Impaired
	
79.3 (77.1, 81.5)
20.7 (18.5, 22.9)
	
79.8 (77.6, 82)
20.2 (18, 22.4)
	
73.4 (66.4, 80.5)
26.6 (19.5, 33.6)
	0.064

	Near visione, % (95% CI)
Not impaired
Impaired
	
78.5 (76.5, 80.6)
21.5 (19.4, 23.5)
	
79.1 (77.1, 81.1)
20.9 (18.9, 22.9)
	
71.7 (64.2, 79.1)
28.3 (20.9, 35.8)
	0.0328

	Hearing lossf, % (95% CI) 
No loss
Mild loss
Moderate/Severe loss
	
32.8 (30, 35.7)
37.6 (35.6, 39.6)
29.5 (27.4, 31.6)
	
33.2 (30.4, 36)
38 (35.9, 40.2)
28.8 (26.6, 30.9)
	
28.1 (16, 40.2)
33.1 (24, 42.2)
38.8 (29.1, 48.5)
	0.1836

	Dementia status, % (95%)
None
Dementia
	
89.5 (88.2, 90.8)
10.5 (9.2, 11.8)

	
90.2 (88.9, 91.5)
9.8 (8.5, 11.1)
	
81 (73.7, 88.3)
19 (11.7, 26.3)
	0.0036


aBMI (body mass index) categories are defined as underweight: BMI<18.5, healthy weight: 18.5≤BMI<25, overweight: 25≤BMI<30, obese: BMI≥30. 
bEver smoked is defined as self-reported history of smoking. 
c Distance vision impairment is defined as mild impairment with distance acuity vision test score>0.3, and moderate/severe impairment with distance acuity vision test score≥0.48.
d Contrast sensitivity impairment is defined as contrast sensitivity test score<1.55. 
e Near vision impairment is defined as near acuity vision test score ≥0.30.
f Hearing loss or hearing impairment is defined as mild loss: hearing score≥26 dB; moderate/severe loss: hearing score≥41 dB [BPTA (Best pure tone average: the pure tone average calculated for the better hearing ear).]
g Bold values denote statistical significance at the p<0.05 level.



Supplement Table 3 Cross-sectional multivariable-adjusted association between sensory and motor impairment and dementia, National Health and Aging Trends Study, Round 11, 2021; sensitivity analysis for community dwelling only (N = 2247). Bold values denote statistical significance at the p<0.05 level.

	Model set
	Model
	Variable
	Categorical Analyses

	
	
	
	OR (CI)
	Pa

	Model set 1 (each impairment individually)
	Distance vision
Mild imp
Moderate/Severe imp
	
	1.06 (0.6-1.85)
1.9 (0.86-4.16)
	0.8468
0.1077

	
	Contrast sensitivity
	
	1.88 (1.3-2.74)
	0.0015

	
	Near vision
	
	1.2 (0.85-1.7)
	0.2975

	
	Hearing
Mild loss
Moderate/Severe loss
	
	1.13 (0.7-1.82)
1.59 (0.88-2.85)
	0.6081
0.1175

	
	Grip strength
	
	1.16 (0.82-1.65)
	0.3863

	
	Standing balance
	
	1.99 (1.26-3.13)
	0.0042

	
	Gait speed
	
	3.11 (1.85-5.24)
	0.0001

	
	Chair stand speed
	
	2.4 (1.59-3.63)
	0.0001

	Model set 2
	Distance vision + hearing 
	Distance vision
Mild imp
Moderate/Severe imp
	1.01 (0.59-1.73)
1.84 (0.85-3.96)
	0.9793
0.1166

	
	
	Hearing 
Mild loss
Moderate/Severe loss
	1.1 (0.69-1.76)
1.55 (0.88-2.75)
	0.6727
0.1276

	
	Contrast sensitivity + hearing
	Contrast sensitivity
	1.85 (1.26-2.7)
	0.0026

	
	
	Hearing 
Mild loss
Moderate/Severe loss
	1.08 (0.67-1.73)
1.5 (0.83-2.72)
	0.7554
0.1766

	
	Near vision + hearing
	Near vision
	1.19 (0.83-1.69)
	0.3358

	
	
	Hearing
Mild loss
Moderate/Severe loss
	1.12 (0.7-1.81)
1.58 (0.88-2.83)
	0.6263
0.1233

	Model 3
	Motor
	Grip Strength
	0.93 (0.66-1.31)
	0.6748

	
	
	Balance
	1.43 (0.9-2.28)
	0.1281

	
	
	Gait speed
	2.33 (1.39-3.91)
	0.0023

	
	
	Chair stand speed
	1.73 (1.15-2.61)
	0.0099

	Model set 4

	Grip + contrast sensitivity + hearing
	Grip Strength
	1.12 (0.79-1.57)
	0.5137

	
	
	Contrast sensitivity
	1.83 (1.25-2.68)
	0.0031

	
	
	Hearing
Mild loss
Moderate/Severe loss
	1.07 (0.67-1.73)
1.5 (0.83-2.74)
	0.7595
0.1755

	
	Grip + near vision + hearing
	Grip Strength
	1.16 (0.82-1.65)
	0.3764

	
	
	Near vision
	1.17 (0.82-1.67)
	0.3664

	
	
	Hearing
Mild loss
Moderate/Severe loss
	1.12 (0.7-1.81)
1.58 (0.88-2.86)
	0.6266
0.1215

	
	Grip + distance vision + hearing
	Grip Strength
	1.15 (0.81-1.63)
	0.4194

	
	
	Distance vision
Mild imp
Moderate/Severe imp
	1 (0.59-1.72)
1.8 (0.83-3.91)
	0.9886
0.1315

	
	
	Hearing
Mild loss
Moderate/Severe loss
	1.1 (0.69-1.76)
1.56 (0.88-2.77)
	0.6737
0.126

	
	Balance + contrast sensitivity + hearing
	Balance
	1.9 (1.19-3.05)
	0.0092

	
	
	Contrast sensitivity
	1.8 (1.22-2.65)
	0.0043

	
	
	Hearing
Mild loss
Moderate/Severe loss
	1.05 (0.66-1.69)
1.44 (0.81-2.57)
	0.8232
0.2083

	
	Balance + near vision + hearing
	Balance
	1.93 (1.23-3.03)
	0.0055

	
	
	Near vision
	1.14 (0.81-1.61)
	0.4435

	
	
	Hearing
Mild loss
Moderate/Severe loss
	1.1 (0.69-1.77)
1.51 (0.86-2.67)
	0.6756
0.1479

	
	Balance + distance vision + hearing
	Balance
	1.94 (1.22-3.08)
	0.0062

	
	
	Distance vision
Mild imp
Moderate/Severe imp
	0.98 (0.58-1.68)
1.81 (0.83-3.94)
	0.9481
0.1291

	
	
	Hearing
Mild loss
Moderate/Severe loss
	1.09 (0.68-1.73)
1.49 (0.85-2.59)
	0.7219
0.1545

	
	Gait speed + contrast sensitivity + hearing
	Gait speed
	2.87 (1.7-4.84)
	0.0003

	
	
	Contrast sensitivity
	1.61 (1.07-2.42)
	0.0227

	
	
	Hearing
Mild loss
Moderate/Severe loss
	1.01 (0.63-1.64)
1.4 (0.78-2.53)
	0.9579
0.2504

	
	Gait speed + near vision + hearing
	Gait speed
	3.05 (1.83-5.08)
	0.0001

	
	
	Near vision
	1.11 (0.78-1.6)
	0.5493

	
	
	Hearing
Mild loss
Moderate/Severe loss
	1.05 (0.65-1.7)
1.47 (0.83-2.6)
	0.844
0.1825

	
	Gait speed + distance vision + hearing
	Gait speed
	3.02 (1.82-5.01)
	0.0001

	
	
	Distance vision
Mild imp
Moderate/Severe imp
	0.91 (0.53-1.57)
1.58 (0.75-3.32)
	0.7267
0.2162

	
	
	Hearing
Mild loss
Moderate/Severe loss
	1.03 (0.64-1.66)
1.45 (0.83-2.55)
	0.8888
0.1873

	
	Chair stand speed + contrast sensitivity + hearing
	Chair stand speed
	2.22 (1.47-3.36)
	0.0004

	
	
	Contrast sensitivity
	1.63 (1.1-2.43)
	0.0177

	
	
	Hearing
Mild loss
Moderate/Severe loss
	1.05 (0.64-1.7)
1.46 (0.79-2.69)
	0.8465
0.2177

	
	Chair stand speed + near vision + hearing
	Chair stand speed
	2.36 (1.58-3.54)
	0.0001

	
	
	Near vision
	1.1 (0.77-1.56)
	0.5956

	
	
	Hearing
Mild loss
Moderate/Severe loss
	1.08 (0.67-1.76)
1.52 (0.83-2.76)
	0.746
0.1652

	
	Chair stand speed + distance vision + hearing
	Chair stand speed
	2.35 (1.56-3.53)
	0.0002

	
	
	Distance vision
Mild imp
Moderate/Severe imp
	0.95 (0.56-1.6)
1.68 (0.8-3.53)
	0.8316
0.1642

	
	
	Hearing
Mild loss
Moderate/Severe loss
	1.06 (0.66-1.72)
1.5 (0.83-2.69)
	0.7922
0.1696

	Model set 5
	Motor + contrast sensitivity + hearing
	Grip Strength
	0.91 (0.65-1.28)
	0.582

	
	
	Balance
	1.42 (0.88-2.28)
	0.1406

	
	
	Gait speed
	2.22 (1.31-3.77)
	0.0045

	
	
	Chair stand speed
	1.65 (1.1-2.48)
	0.0173

	
	
	Contrast sensitivity
	1.53 (1.02-2.3)
	0.0406

	
	
	Hearing 
Mild loss
Moderate/Severe loss
	0.99 (0.61-1.6)
1.36 (0.75-2.47)
	0.9605
0.2924

	
	Motor + distance vision + hearing
	Grip Strength
	0.93 (0.66-1.31)
	0.6491

	
	
	Balance
	1.41 (0.88-2.27)
	0.1513

	
	
	Gait speed
	2.29 (1.37-3.83)
	0.0027

	
	
	Chair stand speed
	1.72 (1.15-2.58)
	0.0105

	
	
	Distance vision
Mild imp
Moderate/Severe imp
	0.91 (0.53-1.55)
1.56 (0.74-3.3)
	0.7128
0.236

	
	
	Hearing 
Mild loss
Moderate/Severe loss
	1 (0.62-1.62)
1.4 (0.79-2.48)
	0.9882
0.2339

	
	Motor + near vision + hearing
	Grip Strength
	0.94 (0.67-1.32)
	0.6996

	
	
	Balance
	1.4 (0.88-2.24)
	0.1505

	
	
	Gait speed
	2.31 (1.38-3.89)
	0.0026

	
	
	Chair stand speed
	1.73 (1.15-2.59)
	0.0097

	
	
	Near vision
	1.05 (0.75-1.49)
	0.7636

	
	
	Hearing 
Mild loss
Moderate/Severe loss
	1.02 (0.63-1.65)
1.42 (0.79-2.54)
	0.9437
0.2276

	Interaction models
	Gait speed * contrast 
	Gait speed
	2.53 (1.69-3.80)
	<0.0001

	
	
	Contrast
	1.38 (0.38-4.92)
	0.6146

	
	
	Gait speed * Contrast
	1.18 (0.33-4.14)
	0.7942

	
	Gait speed * distance
	Gait speed
	2.57 (1.69-3.90)
	0.0001

	
	
	Distance
Mild imp
Moderate/Severe imp
	0.50 (0.14-1.85)
0.43 (0.05-3.90)
	0.2913
0.4384

	
	
	Gait speed * Mild distance imp
Gait speed * Moderate/severe distance imp
	2.06 (0.50-8.46)
4.80 (0.41-56.20)
	0.3071
0.2037

	
	Chair stand speed * contrast 
	Chair stand speed
	2.26 (1.55-3.30)
	0.0001

	
	
	Contrast
	1.80 (0.81-4.01)
	0.1421

	
	
	Chair stand speed * Distance
	0.95 (0.41-2.19)
	0.8977

	
	Chair stand speed * distance
	Chair stand speed
	2.16 (1.56-2.99)
	<0.0001

	
	
	Distance
Mild imp
Moderate/Severe imp
	0.54 (0.14-2.12)
1.30 (0.52-3.25)
	0.3621
0.5638

	
	
	Chair stand speed * Mild distance imp
Chair stand speed * Moderate/severe distance imp
	2.13 (0.44-10.24)
1.89 (0.62-5.71)
	0.3354
0.2507

	
	Standing balance * contrast
	Standing balance
	2.27 (1.53-3.35)
	0.0002

	
	
	Contrast
	2.37 (1.12-5.02)
	0.0251

	
	
	Standing balance * Contrast
	0.65 (0.29-1.46)
	0.2879

	
	Standing balance * distance
	Standing balance
	1.98 (1.36-2.88)
	0.0009

	
	
	Distance
Mild imp
Moderate/Severe imp
	0.96 (0.33-2.85)
1.53 (0.42-5.58)
	0.9451
0.5076

	
	
	Standing balance * Mild distance imp
Standing balance * Moderate/severe distance imp
	1.13 (0.36-3.53)
1.48 (0.32-6.94)
	0.8352
0.6088


a Bold values denote statistical significance at the p<0.05 level.
