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Effects of the number of teeth and hearing difficulty on mild

cognitive impairment among the elderly people
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* Institute for Chronic Non — communicable Disease Prevention and Control, Henan Provincial Center for
Disease Control and Prevention, Zhengzhou, Henan 450016, China
Abstract: Objective  To investigate the association of teeth number and hearing difficulty with mild cognitive impairment
(MCI) among community — dwelling older adults ( =60 years) in Henan Province, and to analyze their independent and joint
effects on MCI. Methods Data were obtained from the 2023 Henan Healthy Aging Survey, which used a multistage stratified
probability — proportional — to — size ( PPS) sampling method to recruit 9 180 residents aged =60 years across 17 cities in
Henan Province. Information was collected via questionnaires, physical examinations, and biochemical tests. Weighted
multivariate logistic regression models were used to analyze the independent effects of tooth number and hearing difficulty on
MCI. Multiplicative and additive interactions between the two factors were assessed using the multiplicative interaction term,
along with relative excess risk of interaction (RERI) , attributable proportion of interaction ( API), and synergy index (SI).
Results  Among 9 147 older adults, totally 24. 6% was with MCI. The results revealed a significant association between the
number of teeth and MCI. Compared to older adults with < 10 teeth, those with more teeth had successively lower odds of
MCI: 10 —19 teeth (OR =0.76, 95% CI.0. 60 —0.95,P =0.015), 20 - 27 teeth (OR=0.71, 95% CI =0.58 - 0.88,P =
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0.001), and =28 teeth (OR =0.66, 95% CI. 0.53 - 0.83,P <0.001). Hearing difficulty was also significantly associated
with MCI. Compared to older adults without hearing difficulties, those with hearing difficulties have a higher likelihood of
developing MCI, with this association being more pronounced in individuals with bilateral hearing difficulties (unilateral; OR =
1.41, 95%CI. 1.15 -1.75,P =0.001; bilateral;: OR =1.78, 95% CI; 1.50 —2.11,P <0.001). The interaction results
showed that there was no multiplicative interaction between the number of teeth and hearing difficulty on MCI ( OR =0. 83,
95%CI; 0.62 —1.11,P=0.203) , nor an additive interaction (RERI, API, and SI of the interaction were —0. 17 (95% CI .
-0.56 -0.21), -0.09(95% CI. -0.29 -0.10), 0.83 (95% CI. 0.60 — 1.26), respectively ). Conclusion

Maintaining more teeth and no hearing difficulty contributed to improve cognitive function. It is recommended to conduct
simultaneous screening for oral and hearing health, enhance health education and encourage regular check among the elderly

population, and the inclusion of early screening in basic public health services is recommended for decelerating the progression

of cognitive decline.
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Table 1 The distribution of the score of MMSE scale in different characteristics
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At 9 147(100.0) 1936(21.2) 4771(52.2) 2440(26.7)

531 <0.001
i 4343(47.5) 600(31.0) 2273(47.6) 1 470(60.2)
g 4.804(52.5) 1336(69.0) 2498(52.4) 970(39.8)

IS (%) 69.4(65.6,74.4) 72.2(1.0,79.4) 69.3(2.0,74.0) 67.8(3.0,72.1)  <0.001
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Table 2 Sensitivity analysis of the associations of tooth number

and hearing difficulty with MCI

AR

I 10R (95% CI)

FEHI 20R (95% CI)

Ayt

S B (59
0 1.00 (Ref) 1.00 (Ref)
1~9 0.83(0.68 ~1.02) 0.87(0.71 ~1.07)
10 ~19 0.61(0.50 ~0.76) 0.69(0. 56 ~0.86)
20 ~27 0.48(0.40 ~0.57) 0.60(0.50 ~0.73)
=28 0.41(0.34 ~0.50) 0.53(0.43 ~0.65)

Wt 7 R M
x 1. 00( Ref) 1. 00( Ref)
H(—H) 1.49(1.22 ~1.84) 1.39(1.13 ~1.70)
A (RLH-) 2.25(1.93 ~2.61) 1.92(1.64 ~2.24)
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10?%%& 8?8 éﬁég*g{éé 83‘1‘2 BEMRR R 1,75{1,500,11; <0001
20~27% 071(0.58~0.88)  0.001 S 1.41(1.28~155) <0.001
=288 066(0.53~0.83)  <0.001 PR 111(093~131) 0242
B 1.41(128~156) <0.001 b 075(061~093) 0009
{38 103(087~122) 0698 Eix 161(094~277) 0082
e 077(063~095) 0016 HERE 0.82(0.75~0.90)  <0.001
miE 164(097-277)  0.066 e 1.00(1.00~1.00) <0001
HEEE 0182(075~090) <0.001 IR 5 097(0.82~1.14) 0695
KR 1.00(100~100) <0001 e 1.00(1.00~1.00)  0.384
IR 098(084~116) 0847 PR 1°00(1.00~100 0038
o 1.00(1.00~1.00) 0813 SiiEsh 1.00(1.00~1.00)  0.668
B 1.00(1.00~1.00)  0.623 IR N B 1.01(0.85~1.20)  0.947
S{EHE 1.00(1.00~1.00 0911 BT 1.00{0.99~1.00 0.113
FEMEE AR 0.99(0.84~1.17 0.084 BMI 1.00(1.00~1.00 0032
BEIRT 2 100(0°99~100) 01042 We 0950 93-007) <0001
BM 0.95(0.93-0.97)  0.006 i 100(100~101) 0156
wc 1.00(1.00~1.01 <0.001 =& 1.00(1.00~1.00 0.100
il . LDUIRO-100) 00y Ao 100(100~100) 0822
Re 1.00(1.00~100) 0713 s ; 1.00(1.00~1.00) ~ 0.052
T ; . 1.00(1.00~1.00) 0.074 L L
" . B2 WrjAMES MCLRSCR
BL RS NCTI XA Fig.2 Th iati f hearing difficul d MCI
. . ig. associat : ulty &
Fig.1 The association of the number of teeth and MCI g ¢ association of heating artheuly an
R3 FREERESVT S RAMEXT MCL A sc HAEH
Table 3 The multiplicative interaction between the number of teeth and hearing difficulty on MCI
28 Bk SE Wald y* (& OR {8(95% CI) P{H
T 73 PR 0.603 0.116 5.21 1.83(1.46 ~2.29) <0.001
FH8E <21 0.264 0.081 3.27 1.30(1.11 ~1.52) 0.001
Wr FIRIME x F 550 <21 B -0.187 0. 146 -1.27 0.83(0.62 ~1.11) 0.203
R 0.317 0.050 6.32 1.37(1.24 ~1.51) <0.001
5 0.097 0.086 1.13 1.10(0.93 ~1.30) 0.261
%2 -0.255 0.108 -2.36 0.78(0.63 ~0.96) 0.018
B g 0.461 0.273 1.69 1.59(0.93 ~2.71) 0.091
HERE -0.186 0.046 -4.04 0.83(0.76 ~0.91) <0.001
BRI <0.001 <0.001 6.39 1.00(1.00 ~1.00) <0.001
TS ARR -0.020 0.083 -0.24 0.98(0.83 ~1.15) 0.814
% 4 -0.053 0.010 -5.29 0.95(0.93 ~0.97) <0.001
KB 0.003 0.002 1.51 1.00(1.00 ~1.01) 0.130
BRI Sh 0.001 0.001 0.67 1.00(1.00 ~1.00) 0.505
HEARAS 2 -0.002 0.001 -2.02 1.00(1.00 ~1.00) 0.044
R IR AL 0. 000 0.001 0.46 1.00(1.00 ~1.00) 0.645
BMI -0.003 0.088 -0.04 1.00(0.84 ~1.18) 0.972
wcC -0.005 0.003 -1.71 1.00(0.99 ~1.00) 0.087
AR 0.002 0.001 2.12 1.00(1.00 ~1.00) 0.034
E IR 0.001 0.001 1.71 1.00(1.00 ~1.00) 0.087
R <0.001 0.001 0.16 1.00(1.00 ~1.00) 0. 869
T -0.002 0.001 -1.98 1.00(1.00 ~1.00) 0.048
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Table 4  Cross tabulation of MCI by the number of teeth and
hearing difficulty

A OR {E 95% CI P1E

F B =21 45 H JE T ) R 1.00

T UBCE: =21 W E AT 7 R
SF R <21 J5i H W g R E
SF 1 Kk <21 T ELAT T ) TR XE

1.37(1.12~1.68)  0.002
1.65(1.23~2.20)  0.001
1.85(1.45~2.37) <0.001

ki3 1.47(1.30 ~1.66) <0.001
) 1.07(0.86~1.32)  0.545
Bz 0.82(0.63~1.07)  0.143
[E+Y)23 1.26(0.69 ~2.31)  0.454
HERRE 0.88(0.78 ~0.98)  0.020

255 K- 1.00(1.00 ~1.00) <0.001
WS AR T 1.01(0.82~1.24)  0.921
WA 0.94(0.92 ~0.96) <0.001
R 1.00(1.00~1.01)  0.168
BRG] 1.00(1.00 ~1.00)  0.695
MR AS AL 1.00(1.00 ~1.00)  0.053
S IEER A B 1.00(1.00 ~1.00)  0.714
BMI 0.97(0.78 ~1.21)  0.797
wC 1.00(0.99 ~1.00)  0.284
ElE:S 1.00(1.00 ~1.00)  0.139
R I 1.00(1.00 ~1.00)  0.130
WE PR 1.00(1.00 ~1.00)  0.621
S 1.00(1.00 ~1.00)  0.384

2.5 FHHELI BT MCL 694850 5 ZAF A
RIEIRZE N R 5, F e -5 W 71 RXEXT MCT 2Z ] A
FAAE A 22 5AR M, RERLAPL, ST 73 5] 09 - 0.17
(95%CI: - 0.56 ~0.21), - 0.09 (95% CI:0.29 ~
0.10) 0.83(95% CI:0.60 ~1.26) , W# S5,

5 FNFCE SV EMEXT MCT B IN3E AP F8 b
Table 5 Evaluation indicators of the additive interaction between

the number of teeth and hearing difficulty on MCI

SRAEELD OR(95% CI)
RERI(95% CI) —0.17( -0.56 ~0.21)
API(95% CI) ~0.09( =0.29 ~0.10)
SI(95% CI) 0.83(0.60 ~1.26)
3 W g

ABIFSEFE T g A A SR B T TR 90 e
B, =60 B BN NS MCL AT 0L 18 oF
PR 55 0T g RSS2 MCT gk sy fa i R 38 (R R &
B AR AR

ABIETE K B, MCL XI5 Filh 24 1A %00 2 19 i 2% i
1%, 52T —2 7 o B H AR — TSI R
RPLE I AT B TR RE 0 ik ok R
%, A BT FE P oF R (<21 ) Uil ik 68. 1%,
AR PPN B B B W 7 PR M [l R A iR Y
WIHR GBS N ZR , 2 52 2 W], AT ) 32 450 A fif

JH B W 8 1) O 13 2 2% B 2 A S8 AT 901 21 1) DR 344
R k456 15 36 [E NHATS 45 5 — 3, 78 70
S UL EREE AR, S E R EML, T E S E
FEWT 7 54 2k 35 A O 3 XU 43 il 38 i T 8% Al
61% "' TABFSE 4 B0, SUHE 5 B EL Ty R X % 4
MCI f4 XU 43 338 0 T 81% Fil 44% , 15 T ik 5% A7 1
Z SR RE 5 AREZE S D& 7 ek 0 N R %
A 5 (BRSS9 — B0, UM
7 AL IEAE 5 A U B S5 T ) IRIHE B 8500 AE B A T
W R A gt B L, — s T —
5 MCIT fyh 7 205

I 5 feke T A3 5k 22 Rl Lo 2 R A S S g, < %
FRIRAR " R ULTR IR F T 2 U5 k2K S BOE N T B YRR A
M5 R EFRA BN RE ™ ™« RAE R B
U] 558 8 2D B T BT s DR AR B R, 7 A Y R E
D] it L7 5 48 22 R, Y i K i B - JE M AR
BEHBOTE IR 5 A i AR B A B O v AR i R
AN A I T 5 AN | B IR ) X B AR AN R 1T
R E BRG0S0 10 g R KUK, AT
BE T 352 3535 2% 1 BIARAN 35 TE I RS2 19 A0
R R W S A i A A2 B B, 1 B
B XU , T 00 A 22 93 6 i fa B PR % A WY
ELHEERBA, Wr 70k AT BE S R G AR 2 2 J 0L X Bk
(tni A ) fms EE g A e

AW E KRV T A SN T e 50y
JIRMEXT MCI 58 BAE o {H R A& 2010 35 0 AH e 5%
MM BEAEH . PTREJR R HE - 2 14 B2 5 W7 g TR X
A B AN FAL S A S A A D g s e e
SR SE N, T RIS B KU < RAEMR ;O i b
FEAESRBR 10 F1 4R 3 T B A7 A I R 25 A A
RAER T B I . AU, 5 R R
T 3 {2 5 4 DA S i 1) 79 1 T 8 L AT 0
ML ZR o AFFECR I Z BB or J2 e AEAR AR
I S T 2R R HAAEL T R O
St a5 A, o] B AR AE B R s R 5 B
T e FHT AR ) 5 RS DRI TR B3 T e i PR G &R

g5 I R A U N JeT 7 IR Bl T el A
FITRE ., HCTE A Fh AR S B ok S AR AT R
FI s 507 7 S 47 10, o el R 2F , S e
WK, IR 3000 A g A AR AN I T AR IR 55, USE
ZNHITIRE IR .
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