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ABSTRACT

Objectives: This study was conducted to characterize the impact of cognitive function and oral
health status on mastication in senior citizens, =65 years of age, using senior centers in the city
of Wonju, South Korea. Methods: A cross-sectional study consisting of a simple oral examination
and survey questionnaires was performed in 154 individuals. General characteristics, subjective
masticatory function, objective masticatory function, cognitive function, and oral health
status were collected as variables. Correlation and multiple linear regression analyses were
conducted. A p-value of <0.05 was considered to be statistically significant. Results: The
subjective masticatory function was scored using the 5-point Likert scale. When subjective
masticatory function was analyzed in groups according to cognitive function, the mean
subjective masticatory function scores were 4.31, 4.09, and 3.29 in the normal group (cognitive
score of >16), suspected dementia group (cognitive score of 1215), and mild dementia group
(cognitive score of <11), respectively. Thus, subjective masticatory function decreased along
with decreasing cognitive function. When cognitive function, subjective masticatory function,
and objective masticatory function were compared with indicators of oral health status (number
of functional teeth, oral dryness), subjective masticatory function exhibited a significant positive
correlation with objective masticatory function (r=0.635, p<0.01), cognitive function (r=0.292,
p<0.01), and total number of functional teeth, including prosthetic appliances (dentures)
(r=0.305, p<0.01). According to the regression analysis, age, sex, number of functional teeth,
and cognitive function affected subjective masticatory function. Conclusions: The results of
this study revealed that age, sex, number of functional teeth, and cognitive function affected
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subjective masticatory function, whereas oral dryness did not. Therefore, dental professionals
must consider subjective masticatory function when providing oral care in senior patients with low
cognitive function.
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Table 1. The general characteristics of the subjects (N=154)
Characteristics Division N(%)
Age(yrs) 6569 18(11.6)
70-79 65(41.9)
80-89 63(40.6)
0< 9(5.8)
Gender Female 118(76.1)
Male 37(23.9)
Educational level Elementary> 66(42.6)
Elementary 59(38.1)
Middle 21(13.5)
High school= 9(5.8)
Marital status Live with spouse 52(33.8)
Divorced or bereavement 102(66.2)
Smoking status Non-smoker 149(96.1)
Present-smoker 6(3.9)
General health status No 26(16.8)
Hypertension 75(48.4)
Diabetes mellitus 12(7.7)
Hypertension and Diabetes mellitus 32(20.6)
Etc. 10(6.5)

https://doi.org/10.13065/jksdh.20190003



70 - J Korean Soc Dent Hyg 2019;19(1):65-78

Al 7IsKlot, BUZLE), AX|7Is

4. DALMY (2 (X)) Z 2t ,
AR REHS D} R KEHSZO| AEEH

A gRte] Fa] #2ksee A 7))ok 4(=0.305, p<0.01), AR 7|%5(r=0.292, p<0.01)=}+ -2
St o] JTTAIS BTk 2TA A5l HAE(9]2))S Eesh= 1A 7))ok 4(r=0.464, p<0.01),
Q12]7)5(r=0.288, p<0.01)T} G-2J5t ofo] AHAAS BT} F3d 1R el F23 A2k
(r=0.105, p>0.05), 2122 2252 (=0.104, p>0.05)2+ 2] 5 JHAd o] LiehtA] eitti<Table 4>.

5. 1QI0| MR S, JUAZNEN(FK TSI 2), AXI|S T B
EH=2 AJo|o] ZHA

- L-O

010] e £, 2] 7150k 4, Q1A|7)50] F a5 ol nl | e BHelatr] gisto]

Table 2. Cognitive function, the masticatory function, oral health status according to general characteristics (N=154)
.. . Subjective masticato Total number of
Characteristics ~ Division N CogriRitasHon : function - functional teeth
M(SD) torF p* M(S ) torF p* M(SD) torF p*
Agel(yrs) 6569 18 18.06(1.66)> 5.610 0.001 4.63(0.60)° 5.015 0.002 24.39(3.91) 2.238 0.086
70-79 65 18.00(2.58)" 4.36(0.79)b 23.45(5.73)
80-89 63 17.18(3.42)" 4.06(0.86) 25.76(4.64)
90=< 8 14.13(3.16)* 3.49(1.32)* 22.75(10.08)
Gender Female 117 17.27(3.20) 0.015 0.746 4.33(1.07) 7.502 0.007 24.59(4.93) 0.193 0.661
Male 37 17.46(2.50) 3.89(0.77) 24.08(7.00)
Educational level Elementary> 65 16.54(3.65 0.380 0.020 4.06(0.90) 1.699 0.170 25.15(5.13) 1.584 0.196
Elementary 59 17.54(2.58)° 4.26(0.90) 23.69(6.16)
Middle 21 18.57(1.75)° 4.48(0.67) 24.76(4.83)
High school< 9 18.56(1.67)" 4.47(0.69) 23.89(4.78)
Marital status Live with spouse 52 18.12(1.97) 5.579 0.019 4.22(0.78) -0.007 0.994 24.73(4.96) 0.369 0.544
Divorced orbereavement 102 16.91(3.40) 4.22(0.92) 24.43(5.46)
Smoking status  Non-smoker 148 15.50(3.02) 2.259 0.135 4.22(0.88) 0.112 0911 24.69(4.81) 2.179 0.142
Present-smoker 6 17.39(3.02) 4.26(0.67) 24.80(7.16)
General health  No 25 16.004.71) 1965 0.103 4.20(1.01) 0460 0.765 24.00(7.34) 0.153 0.961
status Hypertension 75 17.61(2.75) 4.28(0.79) 24.51(4.95)
Diabetes mellitus 12 17.67(1.16) 4.26(0.74) 24.92(3.50)
Hypertension and 32 17.84(2.05) 4.18(1.02) 24.53(6.08)
Diabetes mellitus
Etc. 10 16.30(3.37) 3.90(0.82) 24.60(4.81)
* by independent t-test or one-way ANOVA (post-test Scheffe) for three or more groups
**The same character indication shows that there is no statistical significance
Table 3. The masticatory function according to cognitive function Unit: M(SD)
Characteristic Criteria based on MMSE score N Subjective masticatory function Objective masticatory function
Normal l6=< 129 4.31(0.81) 3.84(1.21)
Questionabl edementia 12~15 15 4.09(0.80) 3.33(0.98)
Mild dementia <11 10 3.29(1.16) 2.80(1.14)
t/F(p* ) 7.022(0.001) 5.165(0.007)

"by One-way ANOVA
Korean version of Mini-Mental State Examination, MMSE-K
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Table 4. Correlation between total number of functional teeth, subjective dry mouth score cognitive function, objective

masticatory function, subjective masticatory function (N=154)

Subjective masticatory Total number of Subjectivedry Cognitive  Objective masticatory
function functional teeth mouth status  function function

Subjective masticatory function 1.000

Total number of functional teeth 0.305** 1.000

Subjective dry mouth status -0.105 0.043 1.000

Cognitive function 0.292%* 0.127 0.067 1.000

Objective masticatory function 0.635** 0.464** -0.104 0.288** 1.000

"p<0.01 by pearson’s correlation analysis

Table 5. The effect of the general characteristics, total number of functional teeth, cognitive function on subjective

masticatory function
Model I Model I Model IIT
B B p* B B p* B B p*

Age -0.302  -0.265  0.001 -0.350  -0.288 0.001 -0.258  -0.226 0.003
Gender female vs. male” 0.350 0.173 0.028 0.377 0.184 0.027 0.352 0.146 0.017
1. Total number of functional 0.050 0.318  <0.001 0.042 0.263  <0.001
2. Teeth (including denture)

Cognitive function 0.075 0230  0.003

Adj. R*=0.103, F=9.828

Adj. R*=0.209, F=11.553

Adj. R*=0.235, F=12.731

*by multiple linear regression analysis(stepwise), ' reference

Model L, 11, I1I was adjusted for age, gender, total number of functional teeth, cognitive

function, subjective masticatory function
Model I: Independent variable was general characteristics(age, gender)

Model II: Independent variable was oral health status(total number of functional teeth)

plus model I
Model III: Independent variable was cognitive plus model I, I

https://doi.org/10.13065/jksdh.20190003



72 - J Korean Soc Dent Hyg 2019;19(1):65-78

T} S} kAR Seutet Yol E wole] B AREE LR
sk glos, Uil TRl ot o ——@ S el

HJB':
-r
)11
o2l
>,
>~

2 =Rl Qlre] Arito] #j2t7| 5o tigt A& 7}7‘]31 At 2t x|l oA dshs =219]
op7}s 2lEaTk FFE o] QlaL 22&7] 5ol v|x|= %01‘4 eQlo) E/da arefohA] Zak Al 2=
O] F0oA| 1L k= Rloj|A] A3t L7342 ulgo] o] o x| 2] &1L ltH24].

Fujiwara-kyo A-+21}, W Q12]7 |5 Aol ts) TX] J | oPdA] K} 21 7] 7ko] ek A
£ YERHSUTH11]. o]+= Q1] Zolie} x|o} AFalo] REEA] 2134491 QIabiAIE Zh=ttil B7]= &M,
x|o} /Al T} o] &2 QI 2|2} 71°5-9] 7k} Q1A olle} Q% Ao = HeITH26].

7] gxte) x|k & Al 2hAke] Alg] Bl T EjARgtolu i 7] hte] E4+/d Fol tigh wso] o]F
°1X1°F SHH, Z| A SARRR E5] X|atollA] L] S-S Fiotal e X[ YA Qlo] w3t

S5 ottt shrete eQlo] ARkA E/dof| tigh &0 = 11 weRlof|A] Uehd: 4= Sl TRl
°1| oigh A Q1 AP T A &of| Tgh TS 7FAoF & P o7} Qlok APATE AmEH, F2 H=el
A)7olje} d=sto|m g 9ot JALH25], Aol = Q1S =2 7} X3 ojgh7] whi
of *1Z)7]50ll theh B4 iedhg 4= lol wdk A= B34

A58 =180l A 7t A A 2sd Eate 1204 o)) Al td o= =] EfgdAdE
7Fet Al o, 2 A= 654 o] ol T o =2 Sigitt. Wb 2 RARE Al3gst7] A 6541 ©]
Qe dd o & ofH|RANE Aldsto] ST ] - HeSiinh kA A E AR /ol

Treketal A S 4= AL, 212 5o tigh 2RI 7L E AlE 4= otk SEA|TE SRke] S
Rl who 2 iriElo] SA1E0] fadoluy 7] 2ol wet PefAlE 497 U 4 7] wizel26] & A
FolAE 2 HA 9l 4252 =2 Color-changeable chewing gumS 37 ARSI .OH ) F23+2] %]
A5t AT} 06352 UEo B g 2|FRAoll= 304 225 H4g 240l E-Esinh
A7)5S HWrkslr| Yt TE Ty stz 7ho| gAY THE A HKorean version of Mini-
Mental Status Examination, MMSE-K)Z ©]- 8513 =t| 2|ujE A dsk= =24 o] ARRE|31 9o
B, 2|ufef g7t o] el ol wet U] A-E0] F:2 MMSES AR5l glof & Lol A= MMSE
A BE ARSI & ke At Ao] 71kl wat Q1x)7] 50 asiglon, 2|Fet o] Ya4
£ Q1275 A7t 4assigl o, Ag ol whe Aol= f-2lokA] gttt = ui-<] Aad{12,27,28]0ll A
T /go] ke gho| Al e Mo el o7t gl o, W& -t Aol whE 2ol 7} = Zle
2 Ueht 2 ko] Aol UX|513itH29,30]. Egh o] &0l APE S 5fo] iRkt EA6HA] 92 7
Ho}ujextel s7sk= 45 A7 47t o =34t v 53], A 2k 2[32]2] Atolli e HH—:—XV F
U= BRED U S A7 s 47t =4 Jept vl eatet AL E fAloks A2 /177
5= fAIokE ol 3782491 S PIXITh= Ae & 4= AUTH33]. 20152 7|8 0= 115g 2} 71 30|
£ A A3l 654 ool A} Abs 7hte AA| 7HEe] 7.4%01 4 2018 91 2035'H0l= 24l ©]

IR P
o} 2014 :7—%70 ot A5 654 o4 291 5 466907} S A A guﬂo}cm saan
A
7

2>

https://doi.org/10.13065/jksdh.20190003



EOo] - LT - B 9] / =019

o
)
N
olr
ic]
-4
oN
[
o
0>
il
N
_>.'_
0||'
N
>t
|'||'
09&
~
w

571 2 0® Husigle). ek 20101 o] izt 7kt F HERE g - Hr} 191 7he] H]
Zo] o &= Jeptom, ol2fst Ao 2|42 08 271 E A0 & oitetar QItH34l. wbA] w9217}
AV 191 g2} 7hto]] gk A A7, 377l oigh S48 o] g 2o = Az

T M5 S W7o | Slsl st 71 5{18]9] dollAl = AR} 204 o S AdRle
ooz A 225 o] etk 4.680111L, A5 o] Skl wheh 3k A 2ks o] ZH4slith
& AollM = Aol mhE 72 FLHA| eSO, o] Atofiid= 654 o kel Tt e = S
S| x{x]—heﬂ ud_‘;ul-o 4152 E] A ] L}E]—b{-l:]—

1eQle) k] A5 elo] el e 712 RS AR A3k ol B4 5 ezl o] o
2 71308, T7AE] B AR 75 A0k 471 fola DRl Uit ot Q7] 5ol S

2580l JFE ulxl= 2910 = YehdTh
T 25 o] JUBAIE B2 JA7|5-2 A weiste] Zuf - 9]F oz At o]

FOJA| 2L ATH25,35]. H[25]9] Aollits = QIA1 ol Shatet d=sto|m Shato] 22752 fofet
o7k AN e, A=t Aol 271 A7 solle &ol7F flvkal Hatsigick. Jefut 2
AtollA] QIA| 7} 5ol w2 kA, Ak 22582 vl wdt A} AAdte] Bt 214522 4.31(3.84)
o|™, x| 2+ 4.09(3.33), B E XMl &= Bt = 2= 3.29(2.80) 2 BAA 0.2 folgt 2tol & Btk F
SRS B3 Q= Q1 2 of e} lesla/Fo 2 Qlsf Q1A|7]50] Rt Zhashe YRFAQI ol EoAlE

&5 ol A7 4 S-S AARRITE 25 Moriya 513612 ¢1-tollAl= 2 A+to] tidAtel 2o
A|qAtElof] 755, S A Q1 o] 7Hs Rt Q1S Tt o2 ZARSIQITE. J2fut AH4lo] 1"?—‘:571‘4
719] B3 o] #A] 22 SAITS B2 4 Tl AZshe FollARE Q1A]7] 52t fof3h 2jo] & Kl
M, & S5 A2 A 4 AT AZehe 2 25 WEeh 242 e 4 Aokl sk 401]
A= QIA 715l Tl fefgh xbol7t Glgiet 2 Atollis F 2771 A2 891 HE U] fjot] o
A2AE Al o, FARE EAS 71 AEE2 E7E A ot 74 ol wet dAgo] )l 3712 +
o2 UHAH HFA18]] AT HiFo 2 F 37]0] Fo & iro] BASIYIT 7Hd Tiet A2
o]F0jRl 13 ofe} 23, 7HE F-E == o] F0i7l 37 thet A2} QIA]7]5-2 F2ofet o]
£ B3lon, dydtdnte} olgt Axprt vEhgtial & 4 Itk Miura 5{37]9] AeilA= ol
o/ o2 35712] AlFoll tisto] k4] 22582 ZARSII O H, QIA]7]50] Z/d=te] A2sd Ha7t
AA7)5ol APt e TR EAR L2 2 AikE B QA7 53 A 2sd o] o] HAlE
LHERH B i ro] Aks glukxsiet 512|7 Hasegawa Dementia Rating scale (HDS-R)- 0|83} <
A7) /gElE 716l whzell 2 Atehs 234 0 2 Hlwsh o= tha 0134501 AT

[¢)

ﬂll

29 AL GBS Y2 U B B0, 10 et 5831 oF el 8577 ol
U sl 22 28 4 49 53, ol 7l A, 24 e

|

SIEH3E). 221 o] Aol AHEH 108 R 2 ool /b4 A0 2 98 4 e) )
st el el 254 A etal A Atk RS SIS 2 sl o
£ A2 olgahs 2ot 19le Q9P trelurt wafmAl, AR AT} 2L AREHolr} B,
) 9153} of 2] Este] B AAA QO Qs A7 et I e 9t A
o= Y2EIcH39]

O] Qo] B Aol M AFET A AR TS WIS ] et AES AR olu] 2 3y
% 01501 2091 12 4 S}, 29 8] ek 0] 9l of Aol ABIsich o9

Q

https://doi.org/10.13065/jksdh.20190003



74 - J Korean Soc Dent Hyg 2019;19(1):65-78

o] 37Hol weh Lk APde] Wit 1eol50] 7|58 Telshn 29H 202

oZ
N
p

=
1.

o
%
>
rr
H—l
o
>
Mo
ol
o
lo,
T
o
M
H—l
ro
o
n}
ox
i
l
1
=
my
rlo
i)
)
—H
[t
=2
~|
s
o)
o[N
) L
u) ol
[T E
ok of & EL o ¥

ok, S8 RoPRRol A 1eololA| 29 T ANE AZoHtlE B7ek o9
B, 5] 27| 5t ot17 )i 0] RAIYolE 2751 1e910] SALE 43 7 ool i)
ofo] ol 2o} x|x] glol ATIR0 2 GAIES MM sht slgio] WAyt 9l
A D3RR AR5 olt S 52 UG ANE AB317] 915 191
2 H7RE 4 9 7ITela Al Ao 9
Ao AZHET, 12T teolo] Bat 1L BT slieh le] UHHY 4o g
Ji= ock. wepA) X3t ool elshe 1% BA15] 47} 37ktol afet glo]
Aol chste] Q2] £ % ofjeh AR, 715 Hol 5 R ALY 488
7275 25 50| thet o] o] 2ojHol T, ofefat -
= PIHTSIIARE 53] AA7)50] W w918 Fo] Zo] B

Apt 1=Q1o) 2} A) 2AESo] chohA = setste] 10l
eIk 5 Q1A)7) 50 W eglo] T4 welE 8 4 YRS A

o
L
p
og!
o
e
oX
_0|L
=

dm L
3
[
®
b
o
rio

o2
QL
=]
2
N

Nt

R E

> rr

)
> %obo

e

N

0.
L
Sl

-

El
Ho
=
)
Bl
By
ro

gy
j':_‘
off
ﬁ

ro

N

)
)
o
jo
i
H

_
¢}
-

ro ok

w2 Mol el
ko

O.

e ox
o
£ 4
1o
E
i
iy
oo
ol
o

LS L

-0,

o

o

&

o X
()

od ¥

o)
e
Fo
ek
pay
i
S
R
_o|£
X

H Ho 30 lo @

=Oé
N Ry
re .
B3
Uy o
~|
il
:Oé

N
B

[e)
o
sk
N
o
i)

&kl A-gok=d| aefalof & 2 7] Alghdo] ik A, & A=
AT A, PFAIE Aol wet Lo HelF 220 o)
[$t Zol o2 1 Auts dtsteh=t]| Alsto] k. &4, & A= H=
oz Al3sieiTh 2015 YFA| SAlof whE i PF2]22] 654 o) =919
1,074 0.2, 0}4do] 24,152(58.8%) = o/ B/ Er} o] okt 22t AtollA] B2 o] 852
2 AR Aal ofA4o] 76, 1% E RS xFAFT) 18 B2 2 AAlof| A=tz o] Bast 2
sto] A7} o/ IR WS 7Hsol Atk A S B2 7 Ak Re
= 2 780] g5 o] Foj x| = o) 7] whEel] Ak o] il ARy XILE AL vhkal, AbglEEol| A
=20 2 Fofsto] TAIE 2 = o4 eRle] o] 80| o o Uehd Akt AZHETH4L] 3
TollAe e, Hel BEE NE2A BEA|A AJE} Bl s 2 Iort Qlok A, AAtol|A] A
B3 T M52 A S o] 85 A 5= o] Jlthe AS AmEgko) Aty F A

TAO AARE A F-E0l tsl] Ao dAbE el AR =7 2] SFrhal tigste] )-8 Kash=d] ol

i
b

e
-+

Fu
ro T
-]
=
)
2
>,
ol
. and
4 x

.
o 1%

ﬁm
iy

O

o
o r

T &

fu
0

ol
i
)

o o>

b o
of

Ql

MoE &
ox

|

=

offat Aol BaHL B Qe ole] a5 2lo] RS 7] 2215S elslel B 9l
o 42 wielst A AEAE Afdshr] QoA 7| 2AEE A ESIL

AHEo] Al EAkEo thet ofsier k2ol JlofA E=go] HaAt stk

2E

e 225 at 23 22t
171%5(r=0.292, p<0.01),(r=0.288,
p<0.01)3} A 75210} 42(r=0.305, p<0.01),(r=0.464, p<0.01)0ll A Z}z+-g-2]3t oo AaatAIZ Helo

1 ATTgR}e] TRV Aot 4, F7AE A, QA7)
520 A 2 BARH AT AR 2T AT 2 A 2 ol

= =10 =

https://doi.org/10.13065/jksdh.20190003



EOo] « LT - B 9 / 019 QIX|T| ST LAY HENTH ME S0l 0|X= FF - 75

U, AZ Aele 23 42553 (=-0.105, p>0.01), 2482 2253 (1=-0.104, p>0.01)2}+ -5-2J3+ AF
ol LEfA] gttt

2. Aol wa} Q1A]7]5-2 65-6941(18.06+1.66), 70-7941(18.00+2.58)2} 80-89411(17.18+3.42), 9041
0]/3(4.1313.16) =02 743 11 B2k} FASIA| 2 - Ert 3 A U= Aol QIA7 )5 e
7bEokor BAK O R §ogt xfo|7} QA UTHt=5.579, p=0.019). S=ollrf= T}l 73-2(16.54+3.65)
7} 718 @A e Faltat anseha E}old=t kY] $AIH 0 &2 fogt xfo] 7 I3l

FHH AZsEL 65694)(4.6310.60), 70-79A411(4.3610.79), 80-8941(4.06+0.86), 90A| oAt
(3491.32)%>0 2 Upepton] |5k 2tol 5 H ATHp=0.002). 3t AR} ofzfe] kA A 2heE
o] of #A] YeRHTHt=7.502, p=0.007).

A ZHER| ok =9 iPOlE“ﬁ% 7&4, UukA Edol| mie} f-o]gh xfo| & Holz] ggiet.

3. AoiRte] MR sol S mlxE 2l Bl H s & E— Shoge /\]:‘?} 23, FolshA|

e 47} Uehd %Lﬂd PEH%— Allstar el
/3 & AT gEe A Xiﬂkﬂu 4, 3* 2 H3on, %LWVWEH
HE BARS W= FAA 0 2 folgh S B ATHB-0.318, p<0.001).

=2 o
Eﬁi‘ﬂllﬂ%%%%‘, g8, A 7[5 x|t 5 BAFE wiE= o8] SA1A 0= Folot IS Hal

ol ﬂ?oﬂ*i =2 —4 QAP | FFASE7E A2 ol vlals S-S whetsilaL, =2 3
BE Alelet A, g, WAl 7IsX|ot &, AA|7|5ol Bt HpFo] A Aals=nt AdH/dol ot
£ A4S & 4 AU wWEbA X3 el A7 so] W i ] R E 2 W A2 s
B Ei%fzf = 7 1210 o]:“?“ °Ll & sl A28 S B o e i A

Conflicts of interest

The authors declared no conflict of interest.

References

[1] Statistics Korea. Population ratio of senior citizens for Korea [Internet]. Statistics Korea;
2009-2017 [cited 2018 Oct 16]. Available from: http://kosis.kr/conts/nsportalStats/nspor
talStats_0102Body.jsp?menuld=10&NUM=1014.

[2] National Health Insurance Service. Annual Health Insurance Statistics for 2016
[Internet]. National health insurance service & health insurance review & assessment
service 2015-2016 [cited 2018 Oct 16]. Available from: http://www.nhis.or.kr/bbs7/
boards/B0039/24638

[3] Kim JH. Trends in oral health status among adults over 65 years old in Korea, (2010-
2016). Seoul: Health Insurance Review & Assessment Service; 2018;12(2);3-5.

[4] Won YS, Jin KN. The relationship of oral state and health condition among elderly
people. J Korean Soc Dent Hyg 2003;3(2):157-68.

[5] Lee KM, Choi JW. Effects of 12-week regular exercise on reaction time in the elderly
women. J Korean Gerontological Soc 1999;19(3):65-78.

[6] Miura H, Miura K, Mizugai H, Arai Y, Umenai T, Isogai E. Chewing ability and quality

https://doi.org/10.13065/jksdh.20190003



76 - J Korean Soc Dent Hyg 2019;19(1):65-78

of life among the elderly residing in a rural community in Japan. J Oral Rehabil
2000;27(8):731-4. https://doi.org/10.1046/j.1365-2842.2000.00590

[7] Kim SJ, Shim HK, Lee JN, Shim ES, Park JY, Park II, et al. The oral cavity administered by
Japanese elderly care institutions health service survey. Seoul: Dental Medical Policy
Research Institute; 2016: 30.

[8] Cho EP. Impact of oral function improving exercise on the oral function and quality of
life in the elderly[Doctoral dissertation], Daejeon: Univ. of Chungnam National, 2000.

[9] Ramos MI, Allen LH, Mungas DM, Jagust WJ, Haan MN, Green R, et al. Low folate status
is associated with impaired cognitive function and dementia in the sacramento area
latino study on aging. Am J Clin Nutr 2005;82(6):1346-52. https://doi.org/10.1093/
ajcn/82.6.1346

[10] Ono Y, Yamamoto T, Kubo KY, Onozuka M. Occlusion and brain function: mastication
as a prevention of cognitive dysfunction. J Oral Rehabil 2010;37(8):624-40. https://
doi.org/10.1111/j.1365-2842.2010.02079.x

[11] Okamoto N, Morikawa M, Okamoto K, Habu N, Hazaki K, Harano A, et al. Tooth loss is
associated with mild memory impairment in the elderly: the Fujiwara-kyo study. Brain
Res 2010;1349:68-75. https://doi.org/10.1016/j.brainres.2010.06.054

[12] Bergdahl M, Habib R, Bergdahl J, Nyberg L, Nilsson LG. Natural teeth and cognitive
function in humans. Scand J Psycho 2007;48(6):557-65. https://doi.org/10.1111/j.1467-
9450.2007.00610.x

[13] Stein PS, Desrosiers M, Donegan SJ, Yepes JF, Kryscio RJ. Tooth loss, dementia and
neuropathology in the Nun study. J Am Dent Assoc 2007;138(10):1314-22. https://
doi.org/10/14219/jada.archive.2007.0046

[14] Hannele Syrjala AM, Ylostalo P, Sulkava R, Knuuttila M. Relationship between
cognitive impairment and oral health: results of the Health 2000 Health
Examination Survey in Finland. Acta Odontol Scand 2007;65(2):103-8. https://doi.o
rg/10.1080/00016350601083521.

[15] Syrjala AMH, Ylostalo P, Ruoppi P, Komulainen K, Hartikainen S, Sulkava R, et
al. Dementia and oral health among subjects aged 75 years or older. Gerodontology
2012;29(1):36-42. https://doi.org/10.1111/j.1741.2010.00.396

[16] Kamer AR, Craig RG, Dasanayake AP, Brys M, Glodzik-Sobanska L, Leon MJ.
Inflammation and Alzheimer's disease: possible role of periodontal diseases.
Alzheimer's & Dementia; 2008: 242-50. https://doi.org/10.1016/].jalz.2007.08.004

[17] Nam HJ, Hwang SH, Kim YJ, Byun SJ, Kim KW. Korean Dementia Observatory 2017.
Seoul: National Institute Of Demntia; 2017: 52-73.

[18] Kim BI, Jeong SH, Chung KH, Cho YK, Kwon HK, Choi CH. Subjective food intake ability
in relation to maximal bite force among Korean adults. J Oral Rehabil 2009;36(3):168-
15.

[19] Kim TH, Jhoo JH, Park JH, Kim JL, Ryu SH, Moon SW, et al. Korean version of mini
mental status examination for dementia screening and its' short form. Psy Invest
2010;7(2):102-8.

[20] Lee JY, Lee YO, Kho HS. Reliability of a questionnaire for evaluation of dry mouth
symptoms. J Oral Med Pain 2005;30:383-9.

[21] Choi YL, Yoon EY. Eating problems and nutritional status of elderly patients long-
term care hospitals according to Whether they consume foodservice meals or other
meals. Korean Assoc Human Ecology 2017;26(2):145-56. https://doi.org/10.5934/

https://doi.org/10.13065/jksdh.20190003



0>

fER7F MEts ol 0[Xl= gF - 77

0.

A 00| - LT - B 9 / 019 QIX7| 51 1L HY

kjhe.2017.26.2.145

[22] Kamiyama M, Kanazawa M, Fujinami Y, Minakuchi S. Validity and reliability of a
self-Implementable method to evaluate masticatory performance: use of color-
changeable chewing gum and a color scale. J Prosthodont Res 2010;54(1):24-8. https://
doi.org/10.1016/].jpor.2009.08.001

[23] Lee HL, Lee HM, Kim HJ, Oh KW. Trends in oral health status among adults over 65
years old in Korea, 2007-2013. Public Health Wkly Rep 2015;8(8):735-6.

[24] Kim TH, Jhoo JH, Park JH, Kim JL, Ryu SH, Moon SW, et al. Korean version of mini
mental status examination for dementia screening and its' short form. Psy Invest
2010;7(2):102-8.

[25] Myung JY. Comparison of dental status and masticatory function between mild
cognitive impairment patients and alzheimers disease patients[Master’s thesis], Seoul:
Univ. of Ewha woman's, 2015.

[26] Slagter AP, Olthoff LW, Bosnian F, Steen WH. Masticatory ability, denture quality, and
oral conditions in edentulous subjects. J Prosthet Dent 1992;68(2):299-307. https://doi.
org/10.1016/0022-3913(92)90334-7

[27] Skoog J, Backman K, Ribbe M, Falk H, Gudmundsson P, Thorvaldsson V, et al. A
longitudinal study of the mini - mental state examination in late nonagenarians and its
relationship with dementia, mortality, and education. J Am Geriatr Soc 2017;65(6):1296-
300. https://doi.org/10.1111/jgs.14871

[28] Tombaugh TN, McIntyre NJ. The mini - mental state examination: a comprehensive
review. J Am Geriatr Soc 1992;40(9):922-35. https://doi.org/10.1111/j.1532-
5415.1992.tb01992.x

[29] Lee DY, Lee KU, Lee JH, Kim KW, Jhoo JH, Youn JC, et al. A normative study of the
mini-mental state examination in the Korean elderly. J Korean Neuropsychiatr Assoc
2002;41(3):508-25.

[30] Han JW, Kim TH, Jhoo JH, Park JH, Kim JL, Ryu SH, et al. A normative study of the
mini-mental state examination for dementia screening (MMSE-DS) and its short form
(SMMSE-DS) in the Korean elderly. J Korean Geriatirc Psychiatry 2010;14(1):27-37.

[31] Park JS, Lee YW, Kim HS. Cognitive impairment risk factors in elders. J Korean
Gerontol Nurs 2015;17(3):121-30. https://doi.org/10.17079/jkgn.2015.17.3.121

[32] Jung YM, Kim JH. Comparison of cognitive levels, nutritional status, depression in the
elderly according to living situations. J Korean Acad Nurs 2004;34(3):495-503. https://
doi.org/10.4040/jkan.2004.34.3.495

[33] Son JH, Han DH, Kee BS. The effect of living with spouse on cognitive decline and
depressive symptom in elderly people. J Korean Geriatric Psy 2013;17(1):14-9.

[34] Jung KH, Oh YH, Lee YK, Oh MA, Kang EN, Kim KL, et al. Survey of the elderly in 2017.
Seoul: Korea Institute for Health and Social Affairs; 2017: 34-7.

[35] Mummolo S, Ortu E, Necozione S, Monaco A, Marzo G. Relationship between
mastication and cognitive function in elderly in L’Aquila. Int J Clin Exp Med
2014;7(4):1040-6.

[36] Moriya S, Tei K, Murata A, Yamazaki Y, Hata H, Muramatsu M, et al. Associations
between self - assessed masticatory ability and higher brain function among
the elderly. J Oral Rehabil 2011;38(10):746-53. https://doi.org/10.1111/j.1365-
2842.2011.02214.x

[37] Miura H, Yamasaki K, Kariyasu M, Miura K, Sumi Y. Relationship between cognitive

https://doi.org/10.13065/jksdh.20190003



78 + J Korean Soc Dent Hyg 2019;19(1):65-78

function and mastication in elderly females. J Oral Rehabil 2003;30(8):808-11. https://
doi.org/10.1046/j.1365-2842.2003.01124.x

[38] Lee YH. Xerostomia and halitosis-a review and current concepts. J Korean Dent Assoc
2017;55(9):640-56.

[39] Lee JY, Lee YO, Kho HS. Reliability of a questionnaire for evaluation of dry mouth
symptoms. J Oral Med Pain 2005;30(4):383-9.

[40] Sun WD, Kang EN, Hwang JH, Lee YK, Kim HS, Choi ID, et al. The current state of care
foods for older people in Japan and its implications. Seoul: Korea Institute for Health
and Social Affairs; 2016: 93-102.

[41] Ha OJ, Choi HK, Oh EJ. Factors predicting on happiness related to aging among older
adults. J Korea Academia-Industrial Cooperation Society 2017;18(10):197-208. https://
doi.org/10.5762/KAIS.2017.18.10.197

https://doi.org/10.13065/jksdh.20190003



