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Crowd characteristics Normal cogpnitive function Low cogpnitive function

group (n =1,576) group (n =504)
Sex 2952 0.086
Male, 1 (%) 775 (49.2%) 270 (53.6%)
Female, n (%) 801 (50.8%) 234 (46.4%)
Age 31681 <001
60-70years old, 1 (%) 791 (50.2%) 196 (38.9%)
70-80 years old, n (%) 525 (33.3%) 173 (343%)
280years old, n (%) 260 (16.5%) 135 (26.8%)
Race 24522 <001
Mexican American, 1 (%) 1,091 (65.2%) 165 (32.7%)
Other Hispanic, 1 (%) 190 (12.1%) 121 (24.0%)
Non-Hispanic White, n (%) 220 (14.0%) 178 (35.3%)
Non-Hispanic Black, 1 (%) 30 (1.9%) 8(1.6%)
Other race, n (%) 45(2.9%) 32(63%)
Education level 410546 <001%
Less than high school, n (%) 420 (26.6%) 385 (76.4%)
High school graduate, 1 (%) 437 (27.7%) 74 (14.7%)
High school or higher, n (%) 719 (45.6%) 45 (8.9%)
Marital status 26778 <001%
Married/live with partner, n (%) 1,044 (66.2%) 272(54.0%)
Divorced/separated/widowed, (%) 502 (31.9%) 213 (423%)
Never married, 1 (%) 30 (1.9%) 19 (3.8%)
Poverty to income ratio 173.296 <001%
2099, (%) 142 (9.0%) 166 (32.9%)
21,1(%) 1,434 (91.0%) 338 (67.3%)
Body mass index 0.157 0924
<25kg/m’, n (%) 438 (27.8%) 139 (27.6%)
25-30kg/m’, 1 (%) 646 (41.0%) 203 (40.3%)
>30kg/m’,n (%) 492 (31.2%) 162 (32.1%)
Smoking 0945 0623
Hardly smoked, n (%) 727 (46.1%) 242 (48.0%)
Ever smoked, 1 (%) 664 (42.1%) 200 (39.7%)
Current smoker, 1 (%) 185 (11.7%) 62 (12.3%)
Drinking alcohol 19.192 <001
Hardly drink alcohol, 1 (%) 255 (16.2%) 123 (24.4%)
Rarely drink alcohol, 1 (%) 318 (20.2%) 105 (20.8%)
Regular drinker, 1 (%) 1,003 (63.6%) 276 (54.8%)
Cardiovascular disease, 1 (%) 354 (22.5%) 132(26.2%) 2965 0085
Hyperlipidemia, 1 (%) 1,228 (77.9%) 375 (74.4%) 2668 0.102
Diabetes melltus, 1 (%) 223 (14.1%) 124 (24.6%) 30022 <001
Osteoporosis, n (%) 192(12.2%) 32(63%) 13523 <001
History of fracture, 1 (%) 203 (129%) 71(14.1%) 0.486 0.486

Normal cognitive function group: DSST scores above 30. Low cognitive function group: DSST scores below 30. * p <0.05.
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Variables Normal cognitive Low cognitive

function group function group
(n =1,576) (n =504)
Whole-body bone mineral density, M(IQR), g/cm’ 1.063 (0.971-1.061) 1.035 (0.938-1.137) -3917 <001
Whole-body fat mass, M(IQR), kg 27.36 (22.22-33.87) 2641 (2097-33.04) ~2659 <001
Whole body fat mass percentage, M(IQR), % 362(303-427) 356 (30.0-422) -1316 0.188
Whole-body lean body mass, MUQR), kg 46,84 (38.51-55.65) 46.08 (38.95-53.53) -1278 0.201
Extremity lean body mass, M(IQR), kg 19.81 (15.77-24.18) 19.53 (15.84-23.11) -1.23 0217
Extremity lean body mass/body mass index, M(IQR) 0.705 (0.572-0.866) 0.700 (0.559-0.842) ~1467 0142

Normal cognitive function group: DSST scores above 30. Low cognitive function group: DSST scores below 30. M (IQR), Median (Interquartile range). * p <0.05.
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60-70years 70-80years >80 years

Variables 95%Cl 95%CI 95%CI
Whole body fat mass 1.000 1.000-1.000 0048 1.000 1.000-1.000 0266 1.000 1.000-1.000 0406
‘Whole-body bone mineral density 0099 0.014-0.687 0.019% 0075 0.008-0.692  0.022% 0523 0.054-5.034 0575

OR, odds ratio; CI, confidence interval. * p <0.05.
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Model 1 Model 2 Model 3

95%CI 95%ClI OR 95%Cl
Whole body fat mass 1.000 0999-1.000 0.013% 1000 0.999-1.000 0291 1.000 0.999-1.000 0.646
Whole-body bone mineral density 0193 0.092-0.405 <0.01% 0085 0.033-0218 <001% 0154 0046-0509  <0.01%

logistic regression model without adjustment for covariates.

logisticregression model with adjustment for age and sex.

Model 3=a logistic regression model with adjustment for sex, age, race, education level, marital status, poverty-to-income ratio, alcohol consumption status, history of cardiovascular disease,
history of diabetes, and history of osteoporosis.

OR, odds ratio; CI, confidence interval. * p <0.05.
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Male Female

95%CI 95%Cl
Whole body fat mass 1.000 1.000-1.000 0.824 1.000 1.000-1.000 0493
Whole-body bone mineral density 0238 0047-1196 0081 0067 0010-0.424 <001+

OR, odds ratio; CI, confidence interval. * p <0.05.
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Variables Total (N = 1985) Diabetes only Multimorbidity

(N =96) (N =1889)

Age (year) 60.6(9.5) 57.2(93) 60.8(9.5) <0.001%
Gender 0.003%

Man 929.(46.8) 59 (61.5) 870 (46.1)

Woman 1,054 (53.1) 37(385) 1,017 (53.8)
Married status 0871

Married 1756 (88.5) 86 (89.6) 1,670 (88.4)

Separated or divorced 15(0.8) 0 15 (0.8)

Widowed 202(10.2) 9(94) 193 (102)

Never married 12(06) 10.0) 1106)
Educational level 0.029*

Primary school or below 1,309 (65.9) 53(55.2) 1,256 (66.5)

Middle school 413(208) 23(24.0) 390 (20.6)

High school or above 260 (13.1) 18 (18.8) 242(128)
Ever smoking 0.130

Yes 764 (38.5) 44(45.8) 720 (38.1)

No 1221 (61.5) 52(54.2) 1,169 (61.9)
Ever drinking 0.003*

Yes 749(37.7) 50 (52.1) 699 (37.0)

No 1,230 (62.0) 46 (47.9) 1,184 (627)
BMI (kg/nr’) 248 (4.1) 235(38) 24841 0.004%
HbAlc (%) 5.501(5.10, 6.60] 5.50(5.05,6.00] 5.605.10, 6.60] 0.044%
GLU (mg/dL) 1397 (1278, 1708 138.1 (1295, 158.9] 1395 (1273,171.2] 0.902
BUN (mg/dL) 153 (127,183] 149 (118,18.1] 154 (128,185) 0363
Cre (mg/dL) 077 [0.67,090) 0.78 0.6, 0.88] 0.7706,092] 0873
TC (mg/dL) 197.2 (1720, 224.6] 190.2[168.2,209.7) 197.7 (171.3,225.5] 0.002%
TG (mg/dL) 138.1 (947, 218.6) 97.4(73.0,128.3] 1416 (965, 222.1] <0.001%
HDL (mg/dL) 445 [36.3,54.5) 52.6(44.8,634] 44.1(35.6,53.7] <0.001%
LDL (mg/dL) 115.2[909, 140.7) 1129(93.0,1322] 1146 (89.6, 140.8] 0.192
CRP (mg/dL) 140 (0.70,3.04] 093(051,2.37) 1.43(0.70, 3.06] 0.004%
UA (mg/dL) 443[362,332) 447 [3.42,5.09] 0.44[3.65,5.35] 0.148
Cystatin C (mg/L) 097 (0.83,1.13] 0.93(085,1.03] 0.97 (083, 1.15] 0.130

Multimorbidity, N (%)

1 366 (18.4) 000%) 366 (19.4)
2 505 (25.4) 0(0.0%) 505(26.7)
3 441(222) 0(0.0%) 441 (23.3)
4 307015.5) 0.0.0%) 307 (16.3)
>5 270 (13.6) 0(0.0%) 270 (14.3)

Chronic diseases, N (%)

Dyslipi 1,179 (59.4) 000%) 1,179 (62.4)
Hypertension 1,087 (548) 0.0.0%) 1,087 (57.5)
Depressive symptoms 989 (49.8) 0(0.0%) 989 (52.4)
Arthritis 701 (35.3) 0(0.0%) 701 (37.1)
Stomach disease 410(20.7) 000%) 410(21.7)

BMI, body mass index; HbA L, glycated hemoglobin; GLU, glucose; Cre, creatinine; BUN, blood urea nitrogen; TC, total cholesterol; TG, triglyceride; HDL, high-density lipoproteins LDL,
low-density lipoprotein; CRP, C-reactive protein; UA, uric acid.
* Significant difference.
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2336 participants with diabetes were enrolled at baseline

Missing data about chronic diseases (N=351)

1985 participants

Exclude: (N=1090)

1. Disability problem (N=88)

2. Not participating in interviews in 2011 and 2018
waves as functionality questions (N=1002)

Physical function study: 895 participants are rolled

Exclude: (N=1197)
1. Not completing the cognitive function examination
(N=703)
ealth problems affecting cognitive assessment
87)
brain damage (N=25)
vision problem  (N=83)
hearing problem  (N=66)
speech problem  (N=1)
memory-related diseases (N=12)
3. Mild cogaitive impairment at baseline (N=157)
4. Without follow-up cognitive scores (N=150)

Cognitive function study: 788 participants are rolled
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Non standardized Coefficient of R Adjusted R*

coefficient standardization -
Standard error Beta

Constant 33386 3019 - 11058 <0.001% -

PTA ~0038 0019 ~0.112 -2008  0.045* 1273

HHIE-S ~0058 0025 ~0.127 232 oou* 1226 F=10511,

0.128 0116

PHQ-9 0058 0.069 0043 0.842 0.400 1.066 p<opo1re
Age ~0.169 0037 ~0243 —4624  <0001%* 1131

BMI 0071 0.067 0053 1056 0292 1021

The results showed that the p value of the F-test was <0.001**, which proved that the model was successfully constructed. For variable collinearity performance, VIF was al less than 10, 5o the
model did not have multiple collinearity problems and the model was well constructed. The results showed that the independent variables PTA, HHIE-S and age had an impact on the
dependent variable MoCA. Combined with the B value, age had the greatest impact on MoCA. ** and * represent significance levels of 1 and 5%, respectively.

PTA, pure tone audiometry; HHIE-S, hearing handicap inventory for the elderly-screening: PHQ-9, patient health questionnaire-9; BMI, body mass inde.
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Outcome Exposure  Method f SNP p valu: OR 95 OR

Cognitive impairment  Hearingloss MR Egger 54 0.0018 1579 1201 2075
Cognitive impairment  Hearingloss  Weighted median £ 9.43E-05 1243 1114 1387
Cognitive impairment  Hearingloss ~ Inverse variance weighted 54 1.75E-07 1233 1140 1335
Cognitive impairment  Hearingloss  Simple mode 54 0.0600 1251 0995 1573
Cognitive impairment  Hearingloss ~ Weighted mode 54 00279 1235 1028 1484

Mendelian analysis of hearing loss and cognitive impairment was performed using five methods. The results showed that there were four methods with p value less than 005, and the most
important analysis method was Inverse variance weighted (IV'W) method with p value of 1.75E-07 and OR value of 1.23. The results showed that the risk of cognitive impairment in people
with hearing loss was 1.23 times higher than that in the general population,

OR, odds ratio; LCI, lower confidence interval; UCI, upper confidence interval.
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ol group (n = 95) MCI group (n =268) p value
Gender Male 54 150 099
Female a 18
Age at enrollment, mean (Range) 66.4(60-86) 69.8(60-88) 0,02
Height (Range) 163 (152-186cm) 164 (150-183cm) 025"
Body weight 68.6(45-93kg) 66.6 (45-115kg) 05"
BMI (Range) 25.4(17.5-39.7) 248 (165-42.7) 023
Hypertension Yes 2 88 0.09°
No 73 180
Diabetes Yes 16 40 074
No 79 228
Tinnitus Yes 19 91 001
No 76 177
Depression Yes 3 48 042
No 82 220
Hearing loss (Range) 25.4(10-60) 37.7(10-89) <001
MoCA value (Range) 27.2(26-30) 203 (7-25) <001

The results showed that age, tinnitus, hearing loss and MoCA values were statistically significant.
“p<0.05 indicates statitical significance. BMI, body mass index (kg/m?); MCI, mild cognitive impairment.
Chi-squared test,

"Mann-Whitney U test
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Odds ratio Std. Err. 2 P 95% Conf. Interval

0.96 023 =0.15 0.88 0.60 1.54
Age 1.08 0.02 36 0.00% 1.03 113
Height 098 016 ~014 029 095 101
Body weight 098 001 -147 014 096 101
BMI index 0.96 0.03 -093 035 0.90 1.03
Hypertension 146 040 137 017 085 251
Diabetes 076 0.25 —0.81 041 0.40 145
Tinnitus 195 056 233 0.02% L1l 343
Depression 127 043 071 048 0.65 248
Hearing loss 1.09 0.01 6.97 0.00% 1.06 L12

Univariate logistic regression models found age, hearing loss and tinnitus to be high risk factors for mild cognitive impairment. Tinnitus (OR = 1.95) was a higher predictor than hearing loss
(OR=1.09).

*“Represents p-value less than 0.05.

MCI, mild cognitive impairment; OR, odds ratio.
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Cognitive Odds ratio Sensitivity Specificity Correctly

impairment classified
Age 1.03 028

Tinnitus 193 003+

Hearing loss 109 0.00% 20 93.3% 347% 77.9%

Logistic regression models found hearing loss and tinnitus to be risk factors for mild cognitive impairment, Tinnitus (OR = 1.93) was a higher predictor than hearing loss (OR=1.09).
“represents p-value less than 0.05. MCI, mild cognitive impairment. Usinga logistc regression algorithm, we calculated the Youden index of hearing loss and the value of hearing loss
corresponding to the maximum value of the Youden index was the cutoff value. Our results indicate that the risk of developing mild cognitive impairment increases by 9% when the hearing
value i greater than 20 decibels.
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SNPs |—>| Hearing loss }_>| Cognitive
impairment
2

Data obtained from GWAS

Mendelian randomization analysis in a (https://gwas mrcieu.ac.uk/)
European population demonstrated a causal SNPs strongly associated with

relationship between ARHL and cognitive exposure factors were screened

impairment
P! Remove linkage disequilibrium
Remove weak instrumental
variables

Logistic regression and

Cross-sectional study explored the multiple linear regression
association of ARHL and tinnitus with > were used to analyze the
cognitive impairment in the Chinese predictive and diagnostic

value of HL and tinnitus for

population MCI
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No of Information ~ Classification

latent criteria quality
classes indices

BIC AIC Entropy
2 191165 189668 059
3 19077.7  18850.4 0492
4 191110 188060 0555
5 191567 187742 0559

Boldface indicates the final selected model.

0.0000

0.0022

0.3186

0.1632

Latent
classes,
n (%)

1517
(80.3)

372(19.7)
584 (30.9)
972(51.5)
333 (17.6)

127 (6.7)
205 (10.9)
995 (52.7)
562 (29.8)
750(39.7)

177 (9.4)
616 (32.6)
239(12.7)

107 (5.7)





