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Variable DSST<40 CERAD-WL<17 CERAD-DR<5 AF<14

OR95% CI p-value OR95% CI p-value OR95% CI p-value OR 95% CI p-value

Fraily Index 108(107.1.10) <0001 110(1.08.1.13) <0001 1.04(1.03,1.05) <0001 1.05.(104,1.07) <0001
Age (year) 111 (109.1.13) <0001 104103105 <0001 112(.09.114) <0001 1.08(1.06,1.09) <0001
Gender
Female
Male 117 090.1.52) 023 147 (117,189 0002 142 (111,1.83) oou 0900.69.117) 0402

Race/Hispanic or

Mexican American

Non-Hispanic Black 100 0:70,1.44) 0993 0.76(0.49,1.20) 0241 087 (057.132) 049 187(132265) <0001
Non-Hispanic White 021(0.16028) <0001 052(0.33080) 0005 0.66/(0.44,0.98) 0013 053(037.075) <0001
Other Hispanic 135 082222) 023 124(0.85,L81) 0251 101 (068,1.50) 0952 149 (100220) 0052
Other Race 022(013,038) <0001 0.67(0.39,0.15) 0143 051(029.089) 0022 1.29.0.74.2.26) 0366

Marital status

Married
Never married 146084253 0173 128(077212) 0334 081 (045,1.46) 0481 142(082246) 0201
Others 193.(156240) <0001 156124197 <0001 127(098.1.65) 0075 146(110,1.93) 0018
Education

<l grade

High school graduate 037025054 <0001 065 0460.93) 0019 091(0.65.1.26) 0558 0800.57,0.11) 0183
Some callege or A degree 0.1800.13.0.26) <0001 0.38(025057) <0001 045(0320.62) <0001 038(0.31,0.46) <0001
College graduate or above 0.10(007.015) <0001 027017042) <0001 0.44(0290.69) <0001 025(0.18034) <0001

Ratio of family income to

poverty
<

12 0550:43,069) <0001 066(0:51,086) <000 104(079,137) 0794 061045083) <0001
25 015010020 <000 028(022037) <000 046(033.065) <0001 031 020048) <0001

Atleast 12 alcohol drinks/1 yr
No
Yes 047 0:40055) <0001 061 050075) <0001 071057.089) 0004 054(0.460.65) <0001

Smoked at least 100 cigarettes in
life

No
Yes 124 (099,1.56) 0063 0.89(0.73,1.08) 0233 081 (0.64,1.02) 0071 098 (081,1.19) 0861
Hypertension

No

Yes 207(158.270) <0001 1.44(109.191) 0017 140 (1.10,1.80) <0001 1.59(1.25202) <0001
Diabetes

Pre-diabetes

Diabetes 227(123447) oon 1.73(0.963.10) 007 093 (053,163) 07 197 0944.11) 0076
No 1.03(0:60,1.79) 0918, 124(0.722.12) 0422 078 046,1.33) 0352 1.24(0.68.2.25) 0476

Daily low-dose aspirin use

No
Yes 117(093,1.47) 0185 112(0.95..32) 0174 120 096,151) 0114 1.23(0.96,.59) 0105
Physical activity

No

Yes 083 (059,118 0293 0.91(0.59,1.40) 065 098 (0.59,1.60) 0923 074(051,1.06) 0.107

AF, the animal fluency; CERAD-DR, the consortium to establish a registry for Alzheimer's disease delayed recall; CERAD-WL, the consortium to establish a registry for Alzheimers discase
word learning; DSST, digit symbol substitution test. 95% CI, 95% confidence interval; OR: odds ratio; p<(0.05 was considered statistically significant.
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Cognitive test Frailty Index T1 2 T3

DSST<40 (%) OR(95%Cl) p-value OR(95%CI) p-value OR(95%CI) p-value OR(95%Cl) p-value

Crude model 1.08 (1.07,1.10) <0001 2.34(1.78,3.08) <0.001 637 (4.55,8.92) <0.001
Model 1 1.08 (1.06,1.09) <0001 Ref 187 (1.44,2.44) <0.001 5.36(3.89,7.39) <0.001
Model 2 1.07 (1.05,1.08) <0001 166 (1.21,226) 0.005 3.87(251,5.95) <0.001

CERAD-WL<17 (%)

Crude model 1.04 (1.03,1.05) <0001 192(151,245) <0.001 2.58(2.01,3.30) <0.001
Model 1 1.03 (1.02,.04) <0.001 Ref 156 (1.21,2.02) 0.001 1.94(1.53,2.47) <0.001
Model 2 1.02 (1.01,1.04) <0001 1.53(1.08.2.16) 0.028 1.62(1.18.2.23) 0019

CERAD-DR<5 (%)

Crude model 1.04(1.03,1.05) <0.001 154(1.19,199) 0.002 2,69 (1.88,3.85) <0.001
Model 1 1.03(1.02,1.04) <0.001 Ref 112(0.93,1.54) 0.14 1.96 (1.37,2.81) <0.001
Model 2 1.03(1.02,1.04) <0.001 124(0.93,1.67) 013 1.91(1.24,2.95) 0016
AF<14(%)

Crude model 1.05 (1.04,1.07) <0.001 149 (106,2.11) 0.022 3.04(2094.42) <0.001
Model 1 1.04 (1.03,1.06) <0.001 Ref 120 (0.82,1.75) 0323 234(1.56,3.50) <0.001
Model 2 1.04 (1.03,1.06) 0.004 115(0.75,1.75) 0.02 2.04(1.263.32) 0015

AF, the animal luency; CERAD-DR, the consortium to establish a registry for Alzheimer’ disease delayed recall; CERAD-WL, the consortium to establish a registry for Alzheimer’ disease
word learning; DSST, digit symbol substitution test. Crude model, no covariates were adjusted. Model 1, age, gender, and race were adjusted. Model 2, age, sex, race, atio of family income to
poverty; education, hypertension, diabetes, daly low-dose aspirin use, smoked a least 100 cigarettes in lfe, at least 12 alcohol drinks/1yr, and physical activity were adjusted. 95% CI, 95%
confidence interval; OR: odds ratio; p< 0.0 was considered statistically significant.
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Variable Overall rtile 1 Tertile 2 p value
Frailty Index 0.17 (0.00) 008 (0.01) 0.16(0.03) 031(0.02) <0.001
Age (year) 69.09(020) 6734 (0.27) 69.69(0.25) 7099 (0.46) <0.001
DSST<40 (%) 212 1015 2094 4185 <0.001
CERAD-WL <17 (%) 2142 1403 2385 296 <0.001
CERAD-DR<5 (%) 2137 1478 2108 3178 <0.001
AF<14(%) 2077 1391 19.43 3294 <0.001
Gender (%) 001
Female 5391 5134 5207 60.19

Male 46.09 4866 479 3981

Race/Hispanic origin (%) 0,005
Mexican American 314 273 277 123

Non-Hispanic Black 799 578 9.08 997

Non-Hispanic White 8053 8301 7921 7845

Other Hispanic 346 32 357 369

Other Race 488 528 536 366

Marital status (%) <0.001
Married 6201 6829 6335 5074

Never married 433 415 41 489

Others 3366 2756 3255 4437

Education (%) <0.001
<11® grade 1562 979 1435 2614

High school graduate 2044 1843 2057 2334

Some college or AA degree 3173 3144 3405 292

College graduate or above 3221 1033 3103 2132

Ratio of family income to poverty (%) <0.001
<1 897 48 957 1455

12 257 174 2159 3549

25 67.47 7779 6884 4996

Atleast 12 alcohol drinks/1yr (%) 0011
No 2685 2 942 9.4

Yes 7315 77 7058 7057

Smoked at least 100 cigarettes in life (%) 0013
No 49.09 5448 4677 4385

Yes 5091 4552 5323 5615

Hypertension (%) <0.001
No 4075 6276 3115 1947

Yes 5925 37.24 6885 8053

Diabetes (%) <0.001
Pre-diabetes 42 304 457 565

Diabetes 19.58 378 259 3854

No 76.18 9318 7184 5582

Daily low-dose aspirin use (%) <0.001
No 1625 5582 4226 3677

Yes 5375 4418 57.74 6323

Physical activity (%) 0232
No 779 933 672 681

Yes 9221 90.67 9328 9319

Mean (SD) for continuous variables: p values were calculated usinga weighted t test. % is a categorical variable: the p-value is calculated using a weighted chi-square test
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Sen P
Ica 0.614 0.634 0578 007
IDG 0.611 0561 0.667 0076
IEC 0.556 0902 0267 0375
IHATA 0.591 0341 0.889 0.145
1Sube 0.602 0366 0.867 0.105
CA 0.625 0463 0.537 0.045
DG 0.641 0585 0733 0.025
rEC 0.562 0.683 0317 0326
HATA 0.556 0.439 0561 0371
rSubc 0.607 0585 0415 0.088

The sensitivity and specificity refer to the sensitivity and specificity at the optimal cut-off point obtained by maximizing the Youden’s index. ROC, receiver operating characteristic; AUC,
area under the receiver-operating characteristic curve; CN, cognitively normal; MCI, mild cognitive impairment; CA, cornu ammonis; DG, dentate gyrus; EC, entorhinal cortex; HATA,

hippocampal-amygdaloid transition area; Subc, subiculums 1, left; r, right. Bold represents P < 0.05.
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MCI (n = 52)

Demographics

Age 732£7.1 73.0£7.4 734£69 0.045 0.791
Female, N (%) 81(75.7) 43 (82.7) 38 (69.1) 2.688 0.101
Illiteracy (<1 years of education), N 29(27.1) 17 (32.7) 12 (21.8) 1.608 0.448
(%)

Primary school (1-6 years of 33(30.8) 15 (28.8) 18 (32.7)

education), N (%)

Secondary school and above (>6 years 45 (42.1) 20 (38.5) 25 (45.5)

of education), N (%)

BMI [normal, N (%)] 51(47.7) 25 (48.1) 26 (47.3) 4.587 0.101
BMI (overweight, N (%)] 35(32.7) 13 (25.0) 22 (40.0)

BMI (obesity, N (%)] 21(19.6) 14 (26.9) 7(12.7)

Others

APOE ¢4 carrie, N (%) 4(37) 1(1.9) 3(55) - 0618
TIV (mm?) 1,378.60 % 140.40 1,348.06 % 134.36 1,396.11 % 128.99 1215 0228

CN, cognitively normal; MCI, mild cognitive impairment; BMI, body mass index; TIV; total Intracranial volume.
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Hippocampal Hemisphere MCI CN group Cluster T/F value P-value MNI coordinates

subregion group (n = 45) size (FWE-cor) (mm)

(n=41) (voxels)
ca Left 035 £ 0.05 038 £ 0.05 39 3.47 0.037 28 —a1 -5
DG 0.41 £ 0.06 0.4 £ 0.05 14 316 0.045 -29 —40 —4
IEC 0.43 £ 0.06 0.45 £ 0.05 186 2.04 0310 —18 -7 -27
IHATA 034 0.06 037 £0.05 23 249 0.049 -17 —17 -23
1Sube 037 £0.04 039 £0.03 13 328 0.044 -22 -33 ~11
CA Right 038 0.05 0.40 £ 0.05 93 371 0032 26 —40 -3
DG 0.41 £ 0.06 0.44 £ 0.05 261 3.66 0.030 27 —40 -3
EC 0.42 £ 0.06 0.43 £ 0.07 NA. 0.64 0.520 NA. NA. NA.
tHATA 028 0.05 029 £ 0.05 2 131 0264 17 -10 -20
rSube 037 £ 0.04 0.39 £ 0.04 28 3.55 0.042 23 —37 -6
IHIP Left 3404056 3.64 %046 NA. 7.22 0.009 NA. NA. NA.
HIP Right 3274 0.60 3.50 4+ 0.49 NA. 7.195 0.009 NA. NA. NA.
TIV 1,348.06 1,396.11 0.007 0934

13436 128.99

CA, cornu ammonis; DG, dentate gyrus; EC, entorhinal cortex; HATA, hippocampal-amygdaloid transition area; Subc, subiculums HIP, hippocampus; TIV, Total Intracranial Volume; N.A.
not applicable; MNI, Montreal Neurological Institute; x, y, and z correspond to the coordinates of the peak-activated voxel.
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Variables Model 1 Model 2 Model 3 Model 4 Model 5

Beta Beta Beta Beta Beta
30-s sit-up 0523 9,860+ —0421 | —7a31% 0386 6353 —0214 | -3.169%* ~0.140 ~2.127%
1-back correct ~0466  ~6.476%*
rate
1-back response 0.044 0547
time
2-back correct 0010 0.162
rate
2-back response 0071 1007
time
Age ~0093 -1795 ~0.063 ~1093 0.065 1091 0017 0.261 0233 1464755
Years of ~0119 -1762 0015 0270
wducation 0.247 466142 0239 | —4052%+% 0225 37040
R 0431 0294 0252 0076 0455
F 60.852¢% 3da5ee 27.013%+* 6.620%% 282115+

Model 1: 30-s sit-up performance predicts 1-back correct rate; Model 2: 30-s sit-up performance predicts 1-back response time; Model 3: 30-s sit-up performance predicts 2-back correct rate;
Model 4: 30-s sit-up performance predicts 2-back response time; Model 5 30-s sit-up performance, 1-back correct rate, 1-back response time, 2-back correct rate, and 2-back response time
jointly predict ADL. * indicates P<0.05; ** indicates P<0.01; *** indicates P<0.001.
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Bootstrap 95%Cl

Variables Effect Size Boot SE Lower limit Upper limit
Total effect ~0.280 0039 ~0358 ~0.203
Direct effect ~0.095 0.045 ~0.183 ~0.007
1-back correct rate ~0.166 0,033 ~0236 ~0.106
1-back response time ~0013 0.037 ~0.089 0,055
2-back correct rate 0.003 0015 ~0027 0.031

2-back response time -0010 0.014 ~0.042 0011
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Variables Scores of activities of daily living Test of variability

Whole (n = 245) Normal activities of ~ Reduced activities of
daily living (n =118) daily living (n =127)
Age (year) 7622783 73634733 7864752 1=-5.275, P<0.001
Height (m) 162008 163008 162007 (=1732,p=0.085
Weight (kg) 6136£9.08 6175938 61.0048.82 1=0642,
BMI (kg/m?) 23224264 23104257 2334270 ~0.695,p=0.488
Years of education 8142460 890426 7445481 1=2504,p=0013
Gender 7 =0019,p=089
Male m 54 57
Female 134 64 70
Grip Strength (kg) 25394844 29042839 22014697 1=7.111, P<0.001
30-5sit-up (second) 1491535 1787541 1216353 1=9.704, P<0.001
1-back correct rate 0.75£0.17 087010 0642015 1214056, P<0.001
1-back response time 905.90+227.76 8443721119 963.07+228.48 =-4213, P<0.001
2-back correct rate 0.6140.18 0.66+0.17 056+0.17 1=4934, P<0.001
2-back response time 1063.98+232.01 1037.51+228.99 1088.57+232.98 728, P=0.085
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Variables Model 1 Model 2 Model 3 Model 4 Model 5

Beta Beta Beta Beta Beta
Grip Strength 0.261 4.179%% 0315 —4920%5% 0212 32000 ~0a71 —2442% 0265 ~4.760%%
1-back correct 0484 ~744455
rate
1-back response 0014 0.185
time
2-back correct 0012 0192
rate
2-back response 0077 1149
time
Age 0115 -1813 ~0092 -1425 0057 0843 ~0003 ~0044 0.147 2698+
Years of ~0165 | -2547* 0009 0.159
wducation 0386 6.6974%% -0333 —5.660%%* 0325 5306%+
R 0255 0223 0.162 0610 0493
F 27,556+ 23,090+ 15.52%4% 5216 3287204+

Model 1: Grip strength predicts 1-back correct rate; Model 2 Grip strength predicts 1-back response time; Model 3: Grip strength predicts 2-back correct rate; Model 4 Grip strength predicts
2-back response time; Model 5: Grip strength, 1-back correct rate, 1-back response time, 2-back correct rate, and 2-back response time jointly predict ADL. * indicates P<0.05; ** indicates
P<0.01; *** indicates P<0.001
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\ELELIES Bootstrap 95%Cl

Lower Upper

limit limit
Total efect ~0.175 0026 ~0.226 ~0.124
Direct effect ~0.114 0.024 ~0.161 ~0.067
I-back correct ~0054 0014 ~0.084 ~0029
rate
I-back response  ~0.002 0016 ~0.036 0027
time
2-back correct 0.001 0005 ~0.009 0012
rate
2backresponse | ~0.006 0.008 ~0.026 0.004

time
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