creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

2021@ 24

Aedstn B
SEELERREEELEE

2 A



F2we] AR5 74
AA 7% Aol WAL

Axay & 5 3

o] =¥ & HoFstuial G oz AEH
20201 109

A&dstn gsts
2 o] 7} 8t 3 o ukA] 2} o} A F
2 v A

Av|de] Aot FYEE e AFF

2021 19
d92  zaA @
e a7 esa @
" A e | @
4 4 A AF @
a 2 E R



ZERE

g2wole] Azrs 2o
AA 7% A 3te] w9l

4w A
of A= E3} ARS]] HAAZE T FredFToA ARVE FaTt

wws @ a"sh e AUIsA A9 5 b HAs ARl

&38koith 2006 12
A AFeR wf 2dnit U didAE FHs] 2ARlen,
Ao xghd didabe 247 20061 10,0417, 2008'd 82828, 2010
73099, 20129 6833%, 20149 6,658%, 20161 62779, 20184

=
1>
o
fr
A
o
_0|L
2
=
ro,

A7 WA AAER AR FHe AR



007
re

gl 3] 94 (multivariate logistic regression)S ©| &3, Azt

717be argske] AR Ol AV Ash HAES dWts)

!
o

WA 2l (Generalized estimating equation)< ©]-&3+9)

AT A xEFDNA =l A Aste AATV|s A
FHE 9 BB GFE FAL om AAVIFe] AstH AE
AL AE FAg o)F 2z 22k, 3, 4%, 5xF, 63k, TAF ZAFOlA
Abge AAbsEo] Fog AlEET
1A 7)1%5 Astel FHEol zZhzb 142 w(95% CI=1.12-1.67), 2.02( ¥195%
CI=1.66-2.45), 2.22 (95% CI=1.84-2.68), 2.95 H}(95% CI=2.41-3.62), 3.60
W (95%  CI=2.85-455), 287 H(95% CI=2.22-2.71), 248 Hj(95%
CI=1.91-321) ¥Skt}

ad . AFREH 7|7 2

o
ol
2
2
olr
i)
L
&
°
Rl
fol
B>
e

=

A &EA5F2[154(95% CI=1.29-1.82),
2.18(95% CI=1.86-355)], =¥Hs AzsHol 3IHHA GSFHE
AA7Is Astzk o weol TANATH222(95% CI=1.1.88-2.63), 1.81(%%
CI=1.50-2.18)].

= s=lelAE Az Bl AAVIT A Fad dFedd
7bedel dom, A#ed

A&d 7 vk wmEbA XA Fojatel X AL YALE EFS Bl

AsE gAFE QA7 Ast w2

ARV se Hestm Axse Ast BAHE AL HBA
FAAR TR G QAN As%E %37 98 wmeslor ¥
Aol h.

F80  AFAVF, AA 7 TAS}, AEUAX
8w 2016-22030

o
2
=
k1
ot
o
2
1w



Al 1 A A B e 1
Al 1 A ATJE BT e 1

A 2 A ATEY TRA et 3

A 3 A AT EA s 6

Al 2 A A TFEHPH e 7
A1 A AT AT D AR e 7

1. SITERFR crorermeesssssesssssssssssssssss s sssss s s ss s 7

0. AT AL R wervereerrssmsssssssssssssssssssssssssssssss s ssss s s sssnes 8

A 2A BSE AR D EAEA HIH e 11

1. B2 AT s s 11

I [ R 14

A 3 A ATFTZI e 16
A 12 AFPAALY A FALI] TFA Q] E A ceveeeenenninnnnnens 16

A 28 AZAFEL AR IS A ATA oo 19

A 38 AZFEL AR IS A QATA o 35

A 48 AZF ZA29 AR 75 HF v, 48

A 52 AZRZERA 717+ QR 7% A3F LAE eeeeereeeninnennenn 49



;q]5;g§% ..................................................................... 67
%j_y_.ﬁ'__% ............................................................................ 68



E 2 3

1-1] AFNAALY] O FAFSE] T A EA i, 17
¥ 2-1] 200611 A=F7)%53} AR 7]% Asle] AFA e 21
¥ 3-1] 2008W@ A 2753} oA 7% AHsfe] ATA e 23
£ 4-11 20109 A% 57 A7) Aske] AT e 25
£ 5-1] 20129 A%o)57 A7) Aske] AT e 27
£ 6-11 20149 A% 57 14755 Aske] AT e 29
£ 7-11 20164 A% 57 A7) Aske] AT e 31
E 8-1] 20184 A% 57 AR 7)5 Aske] AP e 33
£ 9-1] 2010 A= 53 AR5 Aske] At o 38
£ 10-1] 2012 A=7)57 §147)% Aske] §lahad o 40
£ 11-1] 20149 A=) 55 91A7)%s Ashe] Qlaha e 42
£ 12-1] 2016W A=7)57 §147)% Aske] §labad o 44
£ 13-1] 2018 A=7)5 §147)% Aske] §labad o 46
% 1411 A% 29 FAS0 A7 Aeke] HA - 50
¥ 15-1] A B8 AJ AT QX7 5 A BFe] AT e 54

F 16-1] A9 Az &3 7133 A7 Aske] BA - 55



o 1-1]
o 2-1]
4 3-1]
o 4-1]
4 5-1]
4 6-1]

7-1]

A7) At GFHEY ATFUAFRF coeeeeeeen
1A 7] Adt WAEO AFLPAAF e

AT PARES A ZF BT 7] 7F e

A AL FES AT S A e
2R AR 5] AN S A

2R AR BAG AA)E AE e

Xi;gl_ 7]‘_—01‘c4 (‘)lxl7]‘;o‘_ Og?%]: ...............................

.-':r"w--'! 'k::l- 1_l| Sk T
¥ | I

'|'|'I



A1 A E

A1 d AT W3

AA Zsre 18 Q15 HlaLstr] 18l 1441 ol st 1 tiH] 654 o]
e e wiRgRl st AFE AMESta Stk vw FAAHE
2018 sh=to) A mE 3 X F7F 14.4%0) 2 ar, 2050 d0] HH 654
o]’do] woldT Hgo] 359%7F Ho] 1 HEE Aol ojo] AA 29
7F Arhar o sk vk (He W, 2016).

A AAIA SR Q11T Hl &2 A wolA AL low, srE st 719

H
& FAFEANA el AYOR AY Frhsk A o] Fbskm gk

AEF Awl, Zepddel wE w2 sk, 7pA o Fe uhel

7Fedd AR FEskal 9l

T Aol g 52 gEdoeR AX|T Adrt

(Pankratz VS, 2015). 1A7]5 Ast= 717l Qo gk 7k o] 4e]

JAAZIs o7t AAY, 719307 §ls B dojFel, At 59
o

He X AFA 71e Fl T 37HA o]



ok
nqo
rlo
O
S
—_
o
(L
=2,
[e]
4
\1
X
4
MN
=2,
iV
ol
2
o
!
O
S
&
S

oA Auf el
W7ZMA = 56% S7heh § 2060Wel+= 115% S71E Aoz o gstaltt
(He W, 2016). =] j MA A o2 3% 3 H(Murray CJ, 2013), 3F
o A 1280 @ WA A2 @2yt FAEa glthHWimo A, 2017).
2017 skrell Al 6541 o] =91 Al FHEL 9.94%, A= of
0vtg o2 FakEm) 20500l = A =919 15%7H4] S7FE o=
o248 th(He W, 2016).

oo whe} ghaell Al AwjE Q1g AFS A H]&L 2013W 7IE Hu A
Abako] oF 19%(11.7x2)0lat, 20500l =l FA4kake] oF 1.5%(43.2
27HA S7F & AoZ A FEHKIm Y], 2014). 127 Aol A9 o]
21k w2 A FHEEH A A vge] Frbe Akl ek A

A Fas E dwelthKim Y], 2014). EF o] M5 E= AUt
]_

rlr

1

b

20083 A=A vl stzAlL Ay oMo A FRHES ud", A



tH(Petersen RC, 1999).
AH Ao A = 1A 715 At FH Y ARHES AujE A3
go] A7 ALF(1-2%)Ht} oF 10-15% o] ow EHria Hastal 9

A
iy
i
kit

H(Petersen RC, 2001). Q141715 Ast didAE &43 AeA 3d
ol ¢F 30%, 6% ol °F 80%7t &=zlolM o R FFEri= A4
= dvt(Jack CR, 1999). whebA g3} Aps| o] gh=poll A g ake] A
by A AS A AA e AstAE st A acls AASAY

Ao Ay =3 g FACF Bad Aol
AzddTe H84

Norton& AAMA Aoz Xu] &= d=slolmy 329 1/38E7F +H4

AES F4, HEWAD, NI, ey BEY 9%L LE 2F705
B2 AEAAAA 29 5 ole A7k dokm skl thRusanen M,

v T e Ae AFlske AR 2 Rl e AR Vel #Favt
kel Geets wWsiel dE AAE W don Hasiglen

A
(Fukushima-Nakayama Y, 2017), os4E& A3 w3531 AF

i

(SAMPS) ®alel At sivbalZ o) el Wiwsh /b ghdtel B4 4



}E‘}

2=y

-

3 Paol

1

o

o] <17

1

}41tHOnozuka M, 1999).
[e)

°

T&=

75

1 THOue H, 2013 2002).

A

L2717 SAl Ao A E 5 i
(3]

Z‘l
o m g AolHE Az

=]
=

he

L

H Ef-2]

I

7het 914 7]

=

[¢)

==
=

g

=
T

o} A

=

FH 20-344) 2]

25 °]

3}

°

X

A
(Hirano Y, 2013).

uhel] o)

~
=
o

A

)

N
No

AT ATl A= T0M-744 A S A}3]

2l tHMiyamoto I, 2005).

.
a-

™

ok

e
g

e}

1
[€)

a7t 7]

T -
H

off A A &}
(Moriya S, 2011), 504 ©]

HAS =

el

Al

2 o8

H
A

B

Wit

kel

A

?.

]

o

}E‘}

o

olo

o
_fdﬂ

B
il
Ho

&t

S

o 3

1 A
\

T
._.E_:]]o

[e)
F93 tHKimura

Z}
.

°

s Hi

o Aol A A

¢}

& Aol AE A
i AT

0]
s

PN
T

ol Bk oh(Listl S, 2014).

s

A

o

1

AA 715
teke] a7

°

H % 9rh(Kato T, 1997). %

A

A 2698 o]t Al Al AS A skl A= o]

o

al
A

Y, 2013; Kim EK, 2017; Tada A, 2017). o}Aofoll A= +

o}
= A

7]

T
Jjo
NI

—

o

fvze)

_ZTI

Bl

&



FHH(Iwasaki M, 2015).

<
B

=, A7 ®2

A

AT A% AT %

el

<]

u], 77-98A] ol A

1.82(95% CI 1.13-2.94)¢] 2 =H]7} =& AtH(Elsig F, 2015). 8,153% ©]

Faoh(Li J, 2017).

o

)

)

AW, A 7]

)

T AR A

A

=
[€)

)

F7] wizel Az 7]

)

fgoR A

=
=

a3 =}

Aol M= A7

H
A

7F Sl whEkA

=
=

@ =7} dolg

bol wragel ofw 3

)

el
;.OO

jgase)

s A

o] 914 7]

A5l 4

]

o] %

—_
file)

&

]

(e}

HA7EA & AT Foll A

of Hagk T ALl J, 2017) o]% F ®A <]

ki3

jeto =

it R SRR 2ARE

I=

A
13 7]

H
A

—_
file)

I

el

X

7 =

B
el

Al 3



AR A

Ao Fo 91

3

A

=
[€)

Az ot

bl 9

&

=
[€)

SolM A7

1



Ald AT A2 3 93

AR

o

o

o)
il
M

g 8

20181 7} A 2]

e
—
o

B

£y

ol A

2]

110,254 o] T}, 20054

E3E

S
EQZ dx 157) Fdr = F,

o]
k=i

g 454 o] 41961 ol EA) T

o=
i =

A 900 A A

3} olStE EATLE 2

toH, o

S

=
o

B

=
ZO

el

I

4%

=
=

st g2 FEedel oa oA

o

Ao wf 2d vt

=
=

2006 12 A

A4

Far lew, dAfel= 7

S

12

=
[€)

AFQL 2018 7HA]

N

T ZARS 20064

ZAL A T7.6% %

&

=
T4

72

—
file)



2. AT Ak

H =
LU

ofj

rL
o
r2
-
A
e
off
[-‘O

N

~
PN
>
)
RN
M

of AT WA= F 12 2 =
AA 7 At el FHES FAdstr] S8 Ags A" Do}
ZIRkzARRD 12} ZAH2006W) Al A 715 e] A2l |
ato] ol 2udmirt Q1A V)G A3t HAES Fsy] A3 FAH o

Mo 2= 77 A4 s

M

2006 year * MCI : 2473
N=10041 * Normal : 7568
2008 year + MCI : 2207
N=8282 + Normal : 6075
2010 year - MCI : 1946
N=713»09  Normal : 5363
2012 year « MCI : 1679
N=61333 « Normal : 5204
2014 year » MCI : 1870
N=6658 * Normal : 4788
2016 year *« MCI : 1782
N=6277 « Normal : 4495
2018 year * MCI : 1790
N=5793 + Normal : 4003

Figure 1. Our population for prevalence of mild cognitive impairment

Note. MCI: Mild cognitive impairment
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2006 year excluding mild cognitive impairment 2006 year « MCI:0
N=10041 N=7568 * Normal : 7568
« MCI : 2473
* Normal : 7568 2008 year | MCI : 793
N=6281 * Normal : 5488
2010 year * MCT : 850
N=5628 * Normal : 4788
2012 year |- MCI : 794
N=5408 * Normal : 4614
2014 year |[* MCI:954
N=5203 * Normal : 4249
2016 year |* MCI: 964
N=4977 * Normal : 4013
2018 year |- MCI : 1081
N=4676 *+ Normal : 3595

Figure 2. Our population for Incidence of mild cognitive impairment

Note. MCI: Mild cognitive impairment
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2006 year |« Good :0 !
N=10041 |. poor:1 :
| .
. Good: all good in the first-half —_
20£§82);3ar . g:;]: : '10 Poor : m 50% or more in the first-half

2010 year |+ Good : 0

*  Good-good
» *  Good-poor

.
=
c
2
. o

N=7309
i + Poor-good
2012 year |+ Good :0 * Poor-poor
N=6883 * Poor: 1 .
Good : all good in the Second-half -
Poor: n 50% or more in the Second-half
2014 year |+ Good : 0
N=6658 + Poor:1

2016 year |+ Good : 0
N=6277

.
Q
=
=3
=9
<

2018 year
N=3793 * Poor:1
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o K-MMSE?9 EFEel A %= 08800 tHKang YW, 1997). ©]
AT A AFEE MMSE®] cut-offat2 23/245 ©] 83 A tHOkamoto N,
2010; Park H, 2013).
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oA A7 Azt &l Aolg lsint. A3 =& #1724
< dubst =4 WA e olgshdt. #HE A== IBM SPSS (IBM
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A1d AT QI TFAE A EA

A ol A JATEASTAd 542 % 1M FAD 5 3
2006 12k ARl Al AL i Abe] oF 25%%1 24739% A 1A 7] s A

st AElE B, AX7sel Bl e 75%9) 7,568 ol 2tk

2 e 343 gidxbE 1,165W(134%) 02 X3 ubd, QA7)
At Aol A= Aol Foha §Ee A= 6809 (30.7%), A7 X
& WA 8487 (32.9%) 1Elal AF U A= 9457 (36.4) o=
A zpo] Lpm L BHEolga 43 Fuke] HlFo] ] ZiTh

AT Fol dAEe] dFel Skt A AATVE At FREERE T
7=, A7 AskAbe] Ht AR 70544 = A7 A
et AW 586441 E T oF 104 =t webA gl AFZAA
FHE Fstste] AE AT A2 AATe AlM= HA
of HlFol = Wow, AA7Is Aol = ool HlFol ¥ w©k
O wSFES AAE AstAtelA ¥ AA7E lae elskiith
Hdy A2 AA7Is AskAret Al Zhzt 1657 (6.6%), 159
(18%)e2 IA 75 AspatellA ofzt @okth ndehy} i HA| 1A

715 Astoll M FrEA7E Eok
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ek 2 958 QX7 AAAbl A 2,317%(31.1%), 1,820 (24.3%)

= AA7S A sEAR A

o|\

o= QAY)E Asur o wgkor, $%
F3A7 A W B FQ oARE AN ZAA MF, A
FAx, dA FAATE A7 514678 (65.3%), 78778(9.9%), 1,635

o}

A Fdol ¥ g dA7s A

O

& Aol A= 335478 <1 44.8%7F A

Table 1. Characteristics of population by mild cognitive impairment at baseline

Mild cognitive impairment

Variables
No (n=7568) Yes (n=2473)
MMSE score, mean£SD 27.93+1.88 17.7445.17  <0.001"
Chewing, n (%)
Good (n=5071) 4390 (63.7) 680 (30.7)  <0.001
Moderate (n=2860) 2012 (22.9) 848 (32.9)
Poor (n=2110) 1165 (13.4) 945 (36.4)
Age, n (%)
<60 (n=46306) 4281 (69.2) 355 (20.8)  <0.001
60-69 (n=2854) 2135 (21.4) 719 (24.9)
70-79 (n=1948) 1007 (8.3) 941 (34.7)
Over 80 (n=603) 145 (1.1) 458 (15.3)
Gender, n (%)
Male (n=4377) 3714 (51.8) 663 (27.4)  <0.001
Female (n=5664) 3854 (48.2) 1810 (72.6)

Education, n (%)

Colleget+ (n=1030) 996 (15.6) 34 (1.5)  <0.001

- 17 - !



High school (n=2667)
Middle school (n=1630)
Elementary (n=4706)
Cerebrovascular, n (%)
No (n=9717)
Yes (n=324)
Hypertension, n (%)
No (n=7274)
Yes (n=2767)
Diabetes, n (%)
No (n=8838)
Yes (n=1202)
Obesity, n (%)
Normal (n=4701)
Overweight (n=2853)
Obesity (n=2397)
Depression, n (%)
No (n=5054)
Yes (n=3158)
Smoking, n (%)
Never smoker (n=7128)
Past smoker (n=957)
Current smoker (n=1955)
Regular excercise, n (%)
No (n=6159)
Yes (n=3882)

2505 (37.4)
1432 (18.6)
2628 (28.4)

7409 (98.2)
159 (1.8)

5706 (78.4)
1862 (21.6)

6781 (90.7)
787 (9.3)

3415 (44.6)
2317 (31.1)
1820 (24.3)

4088 (70.6)
1878 (29.4)

5146 (65.3)
787 (9.9)
1635 (24.7)

4214 (55.2)
3354 (44.8)

162 (8.2)
198 (9.2)
2078 (81.0)

2308 (93.4)
165 (6.6)

1568 (65.2)
905 (34.8)

2057 (83.8)
415 (16.2)

1286 (53.0)
536 (22.9)
577 (24.1)

966 (45.2)
1280 (54.8)

1982 (79.7)
170 (6.6)
320 (13.7)

1945 (77.7)
528 (22.3)

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

P values were obtained by chi-square test.

“P values were obtained by independent t-test.
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among Korean adults in 2006

Table 2. Association between chewing status and mild cognitive impairment

Variables

2006 year

Odds ratio (CI=95%)"

Subject, n
Chewing
Good
Moderate
Poor
Age
<60
60-69
70-79
Over 80
Gender
Male
Female
Education,
College+
High school
Middle school
Elementary
Cerebrovascular
No
Yes
Hypertension
No
Yes
Diabetes
No
Yes
Obesity
Normal
Overweight
Obesity

_21_

10,041

1.00 (reference)
1.10 (0.93-1.29)
1.42 (1.12-1.67)

1.00 (reference)
2.36 (1.98-2.82)
5.41 (4.50-6.51)

13.94 (10.64-18.26)

1.00 (reference)
1.70 (1.39-2.07)

1.00 (reference)
1.84 (1.15-2.95)
2.84 (1.79-4.52)
6.81 (4.42-10.51)

1.00 (reference)
2.79 (1.99-3.90)

1.00 (reference)
0.92 (0.80-1.06)

1.00 (reference)
1.34 (1.11-1.62)

1.00 (reference)
0.85 (0.72-1.00)
0.97 (0.83-1.14)



Depression

No 1.00 (reference)

Yes 1.40 (1.23-1.60)
Smoking

Never smoker 1.00 (reference)

Past smoker 0.80 (0.59-1.07)

Current smoker 0.90 (0.71-1.15)
Regular exercise

Yes 1.00 (reference)

No 1.66 (1.43-1.93)

Odds ratio were estimated using multivariate logistic regression after
controlling all confounder(age, gender, education, cerebrovascular disease,
hypertension, diabetes, obesity, depression, smoking, and regular exercise),

CI: Confidence Interval*

7 Y =
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among Korean adults in 2008

Table 3. Association between chewing status and mild cognitive impairment

Variables

2008 year

Odds ratio (CI=95%)

Subject, n
Chewing
Good
Moderate
Poor
Age
<60
60-69
70-79
Over 80
Gender
Male
Female
Education,
College+
High school
Middle school
Elementary
Cerebrovascular
No
Yes
Hypertension
No
Yes
Diabetes
No
Yes
Obesity
Normal
Overweight
Obesity

_23_

8,282

1.00 (reference)
1.76 (1.45-2.13)
2.02 (1.66-2.45)

1.00 (reference)
1.92 (1.55-2.4)
4.44 (3.56-5.53)

11.50 (8.57-15.43)

1.00 (reference)
1.59 (1.29-1.96)

1.00 (reference)
1.51 (0.90-2.51)
2.49 (1.50-4.12)
6.15 (3.83-9.88)

1.00 (reference)
2.48 (1.73-3.57)

1.00 (reference)
1.10 (0.93-1.29)

1.00 (reference)
1.04 (0.85-1.28)

1.00 (reference)
0.82 (0.69-0.98)
0.95 (0.79-1.16)



Depression
No
Yes
Smoking
Never smoker
Past smoker
Current smoker
Regular exercise
Yes
No

1.00 (reference)
2.17 (1.84-2.56)

1.00 (reference)
0.72 (0.53-0.97)
0.92 (0.71-1.19)

1.00 (reference)
1.53 (1.29-1.81)

Odds ratio were estimated using multivariate logistic

regression after

controlling all confounder(age, gender, education, cerebrovascular disease,

hypertension, diabetes, obesity, depression, smoking, and regular exercise),

CI: Confidence Interval*

_24_



among Korean adults in 2010

Table 4. Association between chewing status and mild cognitive impairment

Variables

2010 year

Odds ratio (CI=95%)"

Subject, n
Chewing
Good
Moderate
Poor
Age
<60
60-69
70-79
Over 80
Gender
Male
Female
Education,
College+
High school
Middle school
Elementary
Cerebrovascular
No
Yes
Hypertension
No
Yes
Diabetes
No
Yes
Obesity
Normal
Overweight
Obesity

_25_

7,309

1.00 (reference)
1.50 (1.27-1.79)
2.22 (1.84-2.68)

1.00 (reference)
1.80 (1.46-2.23)
4.27 (3.42-5.32)

10.43 (7.98-13.65)

1.00 (reference)
1.77 (1.42-2.20)

1.00 (reference)
1.01 (0.67-1.53)
1.45 (0.96-2.20)
2.68 (1.83-3.93)

1.00 (reference)
2.20 (1.62-2.99)

1.00 (reference)
1.10 (0.95-1.28)

1.00 (reference)
1.15 (0.96-1.38)

1.00 (reference)
0.92 (0.77-1.10)
0.85 (0.71-1.02)



Depression

No 1.00 (reference)

Yes 1.97 (1.52-2.55)
Smoking

Never smoker 1.00 (reference)

Past smoker 0.96 (0.72-1.28)

Current smoker 0.99 (0.76-1.28)
Regular exercise

Yes 1.00 (reference)

No 1.74 (1.47-2.06)

Odds ratio were estimated using multivariate logistic regression after
controlling all confounder(age, gender, education, cerebrovascular disease,
hypertension, diabetes, obesity, depression, smoking, and regular exercise),

CI: Confidence Interval*
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among Korean adults in 2012

Table 5. Association between chewing status and mild cognitive impairment

Variables

2012 year

Odds ratio (CI=95%)"

Subject, n
Chewing
Good
Moderate
Poor
Age
<60
60-69
70-79
Over 80
Gender
Male
Female
Education,
College+
High school
Middle school
Elementary
Cerebrovascular
No
Yes
Hypertension
No
Yes
Diabetes
No
Yes
Obesity
Normal
Overweight
Obesity

_27_

6,883

1.00 (reference)
1.29 (1.08-1.55)
2.95 (2.41-3.62)

1.00 (reference)
1.58 (1.24-2.03)
3.53 (2.75-4.53)
8.87 (6.64-11.85)

1.00 (reference)
1.60 (1.30-1.98)

1.00 (reference)
1.24 (0.80-1.91)
1.78 (1.14-2.76)
3.56 (2.35-5.39)

1.00 (reference)
3.27 (2.37-4.50)

1.00 (reference)
1.04 (0.90-1.22)

1.00 (reference)
1.25 (1.03-1.51)

1.00 (reference)
0.89 (0.74-1.06)
0.65 (0.71-1.30)



Depression
No
Yes
Smoking
Never smoker
Past smoker
Current smoker
Regular exercise
Yes
No

1.00 (reference)
1.73 (1.30-2.32)

1.00 (reference)
0.85 (0.65-1.10)
0.98 (0.74-1.28)

1.00 (reference)
1.47 (1.24-1.74)

Odds ratio were estimated using multivariate logistic

regression after

controlling all confounder(age, gender, education, cerebrovascular disease,

hypertension, diabetes, obesity, depression, smoking, and regular exercise),

CI: Confidence Interval*
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among Korean adults in 2014

Table 6. Association between chewing status and mild cognitive impairment

Variables

2014 year

Odds ratio (CI=95%)"

Subject, n
Chewing
Good
Moderate
Poor
Age
<60
60-69
70-79
Over 80
Gender
Male
Female
Education,
College+
High school
Middle school
Elementary
Cerebrovascular
No
Yes
Hypertension
No
Yes
Diabetes
No
Yes
Obesity
Normal
Overweight
Obesity

_29_

6,658

1.00 (reference)
1.33 (1.09-1.62)
3.60 (2.85-4.55)

1.00 (reference)
1.69 (1.26-2.27)
3.39 (2.53-4.55)
7.30 (5.27-10.11)

1.00 (reference)
1.53 (1.20-1.94)

1.00 (reference)
1.27 (0.82-1.98)
2.02 (1.29-3.18)
3.42 (2.23-5.24)

1.00 (reference)
1.53 (1.10-2.12)

1.00 (reference)
1.22 (1.02-1.46)

1.00 (reference)
1.044 (0.85-1.28)

1.00 (reference)
0.77 (0.63-0.94)
0.70 (0.56-0.86)



Depression
No
Yes
Smoking
Never smoker
Past smoker
Current smoker
Regular exercise
Yes
No

1.00 (reference)
1.81 (1.53-2.13)

1.00 (reference)
1.08 (0.82-1.44)
1.13 (0.83-1.54)

1.00 (reference)
1.42 (1.16-1.73)

Odds ratio were estimated using multivariate logistic

regression after

controlling all confounder(age, gender, education, cerebrovascular disease,

hypertension, diabetes, obesity, depression, smoking, and regular exercise),

CI: Confidence Interval*
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among Korean adults in 2016

Table 7. Association between chewing status and mild cognitive impairment

Variables

2016 year

Odds ratio (CI=95%)"

Subject, n
Chewing
Good
Moderate
Poor
Age
<60
60-69
70-79
Over 80
Gender
Male
Female
Education,
College+
High school
Middle school
Elementary
Cerebrovascular
No
Yes
Hypertension
No
Yes
Diabetes
No
Yes
Obesity
Normal
Overweight
Obesity

_31_

6,277

1.00 (reference)
1.33 (1.08-1.63)
2.87 (2.22-3.71)

1.00 (reference)
1.55 (1.12-2.17)
4.25 (3.04-5.95)
7.69 (5.33-11.09)

1.00 (reference)
1.72 (1.34-2.21)

1.00 (reference)
1.08 (0.70-1.67)
1.92 (1.23-3.01)
3.08 (2.01-4.70)

1.00 (reference)
1.53 (1.10-2.13)

1.00 (reference)
1.10 (0.92-1.32)

1.00 (reference)
1.18 (0.96-1.46)

1.00 (reference)
0.89 (0.72-1.10)
0.76 (0.62-0.94)



Depression
No
Yes
Smoking
Never smoker
Past smoker
Current smoker
Regular exercise
Yes
No

1.00 (reference)
1.84 (1.55-2.18)

1.00 (reference)
1.28 (0.97-1.70)
1.15 (0.80-1.64)

1.00 (reference)
1.51 (1.24-1.85)

Odds ratio were estimated using multivariate logistic

controlling all confounder(age, gender, education, cerebrovascular disease,

hypertension, diabetes, obesity, depression, smoking, and regular exercise),

CI: Confidence Interval*

_32_
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among Korean adults in 2018

Table 8. Association between chewing status and mild cognitive impairment

Variables

2018 year

Odds ratio (CI=95%)"

Subject, n
Chewing
Good
Moderate
Poor
Age
<60
60-69
70-79
Over 80
Gender
Male
Female
Education,
College+
High school
Middle school
Elementary
Cerebrovascular
No
Yes
Hypertension
No
Yes
Diabetes
No
Yes
Obesity
Normal
Overweight
Obesity

_33_

5,793

1.00 (reference)
1.52 (1.22-1.90)
2.48 (1.91-3.21)

1.00 (reference)
1.69 (1.13-2.53)
3.28 (2.19-4.92)
7.72 (5.10-11.69)

1.00 (reference)
1.55 (1.19-2.04)

1.00 (reference)
1.06 (0.70-1.62)
1.61 (1.04-2.50)
2.49 (1.66-3.74)

1.00 (reference)
1.89 (1.34-2.66)

1.00 (reference)
1.09 (0.90-1.32)

1.00 (reference)
1.06 (0.85-1.31)

1.00 (reference)
0.85 (0.68-1.05)
0.86 (0.68-1.09)



Depression
No
Yes
Smoking
Never smoker
Past smoker
Current smoker
Regular exercise
Yes
No

1.00 (reference)
1.73 (1.43-2.09)

1.00 (reference)
1.43 (1.07-1.92)
1.37 (0.93-2.02)

1.00 (reference)
1.34 (1.1-1.65)

Odds ratio were estimated using multivariate logistic

regression after

controlling all confounder(age, gender, education, cerebrovascular disease,

hypertension, diabetes, obesity, depression, smoking, and regular exercise),

CI: Confidence Interval*
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Table 9. Mild cognitive impairment incidence my chewing status among
Korean adults in 2010

Variables

2010 year

Risk ratio (CI=95%)"

Subject, n
Chewing
Good
Moderate
Poor
Age
<60
60-69
70-79
Over 80
Gender
Male
Female
Education,
College+
High school
Middle school
Elementary
Cerebrovascular
No
Yes
Hypertension
No
Yes
Diabetes
No
Yes
Obesity
Normal
Overweight
Obesity
Depression
No

_38_

5,628

1.00 (reference)
1.65 (1.64-1.89)
1.54 (1.54-1.81)

1.00 (reference)
2.24 (1.44-2.64)
4.80 (1.31-5.70)
9.121(7.00-11.62)

1.00 (reference)
1.57 (7.16-1.84)

1.00 (reference)
1.17 (1.34-1.65)
1.35 (1.20.-1.92)
2.08 (1.91-2.84)

1.00 (reference)
1.60 (1.52-2.07)

1.00 (reference)
1.19 (0.83-1.36)

1.00 (reference)
1.20 (1.05-1.36)

1.00 (reference)
0.92 (0.80-1.31)
0.99 (0.86-1.15)

1.00 (reference)



Yes 2.71 (2.39-3.06)

Smoking
Never smoker 1.00 (reference)
Past smoker 0.96 (0.79-1.15)
Current smoker 1.06 (0.86-1.31)
Regular exercise
Yes 1.00 (reference)
No 1.70 (1.50-1.92)

Risk ratio were estimated using general estimated equation after controlling
all confounder(age, gender, education, cerebrovascular disease, hypertension,
diabetes, obesity, depression, smoking, and regular exercise), CI: Confidence

Interval*
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Table 10. Mild cognitive impairment incidence my chewing status among
Korean adults in 2012

Variables

2012 year

Risk ratio (CI=95%)"

Subject, n
Chewing
Good
Moderate
Poor
Age
<60
60-69
70-79
Over 80
Gender
Male
Female
Education,
College+
High school
Middle school
Elementary
Cerebrovascular
No
Yes
Hypertension
No
Yes
Diabetes
No
Yes
Obesity
Normal
Overweight
Obesity
Depression
No
Yes

_40_

5,408

1.00 (reference)
1.45 (1.29-1.63)
1.58 (1.38-1.80)

1.00 (reference)
2.16 (1.86-2.50)
4.72 (4.04-5.51)
9.10 (7.36-11.25)

1.00 (reference)
1.54 (1.33-1.78)

1.00 (reference)
1.31 (1.01-1.72)
1.46 (1.10-1.92)
2.15 (1.67-2.75)

1.00 (reference)
1.89 (1.51-2.36)

1.00 (reference)
1.19 (1.06-1.33)

1.00 (reference)
1.21 (1.06-1.40)

1.00 (reference)
0.89 (0.79-1.00)
0.94 (0.82-1.07)

1.00 (reference)
2.61 (2.36-2.90)



Smoking
Never smoker
Past smoker
Current smoker
Regular exercise
Yes
No

1.00 (reference)
1.01 (0.84-1.21)
0.93 (0.78-1.10)

1.00 (reference)
1.53 (1.38-1.70)

Risk ratio were estimated using general estimated equation after controlling

all confounder(age, gender, education, cerebrovascular disease, hypertension,

diabetes, obesity, depression, smoking, and regular exercise), CI: Confidence

Interval*
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Table 11. Mild cognitive impairment incidence my chewing status among
Korean adults in 2014

Variables

2014 year

Risk ratio (CI=95%)"

Subject, n
Chewing
Good
Moderate
Poor
Age
<60
60-69
70-79
Over 80
Gender
Male
Female
Education,
College+
High school
Middle school
Elementary
Cerebrovascular
No
Yes
Hypertension
No
Yes
Diabetes
No
Yes
Obesity
Normal
Overweight
Obesity
Depression
No
Yes

_42_

5,203

1.00 (reference)
1.46 (1.32-1.61)
1.81 (1.61-2.04)

1.00 (reference)
2.19 (1.92-2.50)
4.81 (4.18-5.54)
9.25 (7.67-11.14)

1.00 (reference)
1.59 (1.39-1.82)

1.00 (reference)
1.33 (1.05-1.68)
1.61 (1.27-2.04)
2.08 (1.68-2.57)

1.00 (reference)
1.85 (1.51-2.25)

1.00 (reference)
1.21 (1.09-1.34)

1.00 (reference)
1.17 (1.03-1.33)

1.00 (reference)
0.84 (0.76-0.93)
0.86 (0.77-0.97)

1.00 (reference)
2.30 (2.11-2.51)



Smoking
Never smoker
Past smoker
Current smoker
Regular exercise
Yes
No

1.00 (reference)
1.15 (0.98-1.35)
0.93 (0.79-1.09)

1.00 (reference)
1.56 (1.42-1.71)

Risk ratio were estimated using general estimated equation after controlling

all confounder(age, gender, education, cerebrovascular disease, hypertension,

diabetes, obesity, depression, smoking, and regular exercise), CI: Confidence

Interval*
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Table 12. Mild cognitive impairment incidence my chewing status among
Korean adults in 2016

Variables

2016 year

Risk ratio (CI=95%)"

Subject, n
Chewing
Good
Moderate
Poor
Age
<60
60-69
70-79
Over 80
Gender
Male
Female
Education,
College+
High school
Middle school
Elementary
Cerebrovascular
No
Yes
Hypertension
No
Yes
Diabetes
No
Yes
Obesity
Normal
Overweight
Obesity
Depression
No
Yes

_44_

4,977

1.00 (reference)
1.47 (1.34-1.61)
1.87 (1.68-2.08)

1.00 (reference)
2.17 (1.91-2.45)
5.04 (4.41-5.76)
9.94 (8.39-11.77)

1.00 (reference)
1.64 (1.44-1.86)

1.00 (reference)
1.30 (1.06-1.61)
1.65 (1.33-2.04)
2.10 (1.73-2.55)

1.00 (reference)
1.81 (1.50-2.18)

1.00 (reference)
1.20 (1.09-1.32)

1.00 (reference)
1.14 (1.01-1.28)

1.00 (reference)
0.87 (0.79-0.95)
0.85 (0.76-0.95)

1.00 (reference)
2.14 (1.98-2.32)



Smoking
Never smoker
Past smoker
Current smoker
Regular exercise
Yes
No

1.00 (reference)
1.20 (1.04-1.39)
0.93 (0.79-1.08)

1.00 (reference)
1.54 (1.41-1.67)

Risk ratio were estimated using general estimated equation after controlling

all confounder(age, gender, education, cerebrovascular disease, hypertension,

diabetes, obesity, depression, smoking, and regular exercise), CI: Confidence

Interval*
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Table 13. Mild cognitive impairment incidence my chewing status among
Korean adults in 2018

Variables

2018 year

Risk ratio (CI=95%)*

Subject, n
Chewing
Good
Moderate
Poor
Age
<60
60-69
70-79
Over 80
Gender
Male
Female
Education,
College+
High school
Middle school
Elementary
Cerebrovascular
No
Yes
Hypertension
No
Yes
Diabetes
No
Yes
Obesity
Normal
Overweight
Obesity
Depression
No
Yes

_46_

4,676

1.00 (reference)
1.50 (1.38-1.63)
1.88 (1.71-2.08)

1.00 (reference)
2.23 (1.98-2.50)
5.11 (4.51-5.80)

10.66 (9.14-12.43)

1.00 (reference)
1.61 (1.43-1.82)

1.00 (reference)
1.33 (1.10-1.61)
1.68 (1.38-2.05)
2.14 (1.79-2.56)

1.00 (reference)
1.86 (1.57-2.21)

1.00 (reference)
1.19 (1.09-1.30)

1.00 (reference)
1.14 (1.02-1.27)

1.00 (reference)
0.87 (0.79-0.94)
0.85 (0.77-0.94)

1.00 (reference)
2.06 (1.92-2.22)



Smoking
Never smoker
Past smoker
Current smoker
Regular exercise
Yes
No

1.00 (reference)
1.27 (1.11-1.46)
0.93 (0.80-1.08)

1.00 (reference)
1.55 (1.43-1.67)

Risk ratio were estimated using general estimated equation after controlling

all confounder(age, gender, education, cerebrovascular disease, hypertension,

diabetes, obesity, depression, smoking, and regular exercise), CI: Confidence

Interval*
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Figure 4. The mean of the Mini-Mental State Examination score at each
survey

P value obtained by T-test.
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Figure 5. The mean of the Mini-Mental State Examination score by chewing
groups at each survey
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Table 14. Incidence of mild cognitive impairment in participants

with poor chewing period

Risk ratio (95% CI)’

Chewing difficulty (visits) 1.18 (1.15-1.23)
Chewing
None 1
1-2 visits 1.54 (1.29-1.82)
3 visits or more 2.18 (1.86-3.55)

Risk ratio were estimated using general estimated equation after controlling
all confounder(age, gender, education, cerebrovascular disease, hypertension,
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diabetes, obesity, depression, smoking, and regular exercise), CI: Confidence
Interval*
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Table 15. Occurrence

difficulty

of cognitive decline according to the duration of chewing

Variable

Model 1

*

Risk ratio (95% CI)

Model 2
Risk ratio (95% CI)’

Chewing status
Good-good
Poor-good
Good-poor
Poor-poor

Time

1
1.16 (0.94-1.43)
2.22 (1.88-2.63)
1.81 (1.50-2.18)

1.30 (1.26-1.32)

1
1.36 (1.15-1.61)
2.42 (2.12-2.77)
2.57 (2.23-2.96)

1.03 (1.01-1.04)

Risk ratio were estimated using general estimated equation after controlling
all confounder(age, gender, education, cerebrovascular disease, hypertension,
diabetes, obesity, depression, smoking, and regular exercise), CI: Confidence

Interval*

Model 1 : excluding population with mild cognitive impairment at baseline

Model 2 : including population with mild cognitive impairment at baseline
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Table 16. Occurrence of cognitive decline according to the period of chewing

difficulty by age group

Risk ratio (95% CI)’

Variable
Under 60 60-69 70-79 80 or more
Chewing status
Good-good 1 1 1 1

Poor-good 1.32 (0.68-2.58) 0.81 (0.56-1.71) 1.30 (0.96-1.76) 1.43 (0.93-2.21)
Good-poor  2.24 (1.40-3.61) 1.82 (1.42-2.33) 2.55 (2.02-3.21) 2.21 (1.51-3.26)
Poor-poor 0.95 (0.43-2.08) 1.59 (1.16-2.18) 1.91 (1.49-2.46) 2.12 (1.44-3.12)

Time 1.44 (1.37-1.51) 1.26 (1.22-1.30) 1.27 (1.23-1.32) 1.33 (1.23-1.44)

Risk ratio were estimated using general estimated equation after controlling
all confounder(age, gender, education, cerebrovascular disease, hypertension,
diabetes, obesity, depression, smoking, and regular exercise), CI: Confidence
Interval*
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Direct effect ( Activation of prefrontal cortex
* Reduced dopamine release in
abili ty , Indirect effect the hippocampus
| Bloodflow | = Activation of brain function

e * Neurodegenerative disease
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Inflammatory
factor
* IL-1, IL-6, TNF-0

Figure 7. Mechanism of influence of chewing ability on cognitive function
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<Abstract>

Incidence of chewing status and
cognitive impairment in Korean

elderly

Kim Mi-Sun
Department of Preventive Dentistry
The Graduate School

Seoul National University

1. Background

This study sought to investigate the effects of reduced chewing ability on
the incidence of cognitive impairment using national representative data from
the Korean Longitudinal Study of Aging (KLoSA). While the first wave of
the KLoSA began in 2006, the study remains ongoing, and the same
patients are followed up every 2 years. In the present study, the total
duration of follow-up was 12 years. Among the 10,041 people were selected
for secondary follow-up. In subsequent years, the numbers of people

followed up were 8,282, 7,309, 6,883, 6,658, 6,277 and 5,793 respectively.
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2. Methods

Chewing ability and scores on the Mini-Mental State Examination were
recorded using self-reported questionnaires. Risk factors for dementia taken
from systematic literature reviews were used as covariates. We performed
logistic regression and created general estimating equation models after controlling
for all covariates to assess the relationship between mastication and cognitive

decline.

3. Results

In Koreans, a decrease in chewing ability affects the prevalence and
incidence of cognitive function. After controlling for risk factors related to
mastication and cognitive function, those who chewed worse than the normal
chewing group had Odds ratios of about 1.42-3.60 times cognitive decline.
ORs for each wave were as follows: [1.42(95% CI=1.12-1.67), 2.02(95%
CI=1.66-2.45), 222(95% CI=1.84-2.68), 2.95(95% CI=1.84-2.68), 2.95(95% CI=2.41-3.62),
3.60(95% CI=2.85-4.55), 2.87(95% CI=2.22-2.71), 2.48(95% CI=1.91-3.21). In addition, The
longer the period of chewing discomfort, the greater the incidence of
cognitive decline[1.54(95% CI=1.29-1.82), 2.18(95% CI=1.86-3.55). In particular in
the group whose chewing ability was bad in the first half and then
recovered, it was found to have a low influence on cognitive decline.
Therefore, it might be confirmed that the reduction of the chewing function
contribute to the deterioration of the cognitive impairment. This group was

vulnerable group that must be given more attention for prevention program.

Keywords : Cognitive impairment, Mastication, Korean

Student Number : 2016-22030
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