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Abstract

Purpose : This study aimed to present normative data and cut-off points for older Korean adults completing the Montreal
Cognitive Assessment - Korean (MoCA-K), which is used as a screening test for mild cognitive impairment in Korea.

Methods : A total of 195 healthy adults >60 years were recruited. All participants completed the MoCA-K and the Korean -
Mini-Mental State Examination (MMSE-K) to assess their cognitive function. Participants were divided into six groups based on
their age: 60-64 years, 65~69 years, 70~74 years, 75~79 years, 80~84 years, and 85~89 years.

Results : The results revealed that MoCA-K score decreased significantly with age (mean score + standard deviation [SD];
27.63+£2.80 in subjects aged 60~64 years; 27.00+£2.39 in subjects aged 65~69 years; 24.9442.96 in subjects aged 70~74 years;
24.74+3.37 in subjects aged 75~79 years; 22.59+4.72 in subjects aged 80~84 years; and 18.83£5.38 in subjects aged 85~89 years;
p<.001). Additionally, MoCA-K score also increased significantly with educational level (mean scoretstandard deviation [SD];
19.95+4.78 in no formal education group; 24.95+2.22 in elementary school graduated group; 26.35+2.72 in middle school graduated
group; 28.32+1.36 in high school graduated group; and 28.50+1.51 in more than college graduated group; p<.001). The optimal
cut-off points were 24/25 for 60~69 years old group, 21/22 for 70~79 years old group, 17/18 for 80~84 years old group, and 13/14
for 85~89 years old group. The optimal cut-off points were 15/16 for individuals who were illiterate, 22/23 for individuals with
6 years of education, 22/24 for individuals with 9 years of education, and 26/27 for individuals with 12 or more years of education.

Conclusions : This study presents normative data and cut-off points for the MoCA-K in older Korean adults. This data will
facilitate more accurate detection and follow-up of the risk of mild cognitive impairment in this population, taking into consideration

age and education. Future studies are required that should focus on the cut-off score on the level of education according to age.

Key Words : cut-off point, mild cognitive impairment, MoCA-K, normative data

Al

o

)

Z} . A5, sunhol75@naver.com

EEESY 20219 59 18Y | Y 1 2021 6 179 | AASAY 1 20219 69 259

ZEQIX| & MEHZALZ A Montreal Cognitive Assessment—Korea (MoCA—K)Q| #& A7 37



1. A 2
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A= XA of(Mild cognitive impairment; MCI)= Q14]
% % 7lel8e] Ash AT BaEel Uk
Bkl 15T BAEOR HA sieh Au) A w
24 g 10~15 %7} d=sfolyyHoz A3
(Petersen, 2016). 7 =& &of] FA}ol A 7]
Auf o Zof lo] 83 FEE A3

7} e AEQAO] B8 207 24 AT
25~50 %7} A2 3= lckJonker 5, 2000). Lt
A 2 RSP e x| FS HEA Aol b= o ol 7
o9 vk AR AU AES SAHE WS A
o ol 7|%o] AAHGT BiE L YrkGe =, 2018).
ol Hd Aw oA A= AF=stoln] Az A=
T flenm olF oisty] s BEJAAGNE

-~

Z7]o] Asto] FAjst= Aol vl-f- Fa3lth(Petersen,
2016).

=W dFelA BRI Aol AREEI Sl
Bt S Be Hozketd] dEFu dASA o
= &l o]Fo AL Jlew, 2wl SHAfo Al ARR-Sh=
7S ARESRAL Qlol BmdAof 2ol x4 EA
S vk Balal Qlrh(Park & Park, 2016).

Pl 7HE Bol AREIAL Qe A7 Ak

Fol A AIALE] A AH(Mini-Mental — State
MMSE-K)o|th. MMSE+= =¢] ¢-A50] QA7 541E
AAbe 71 el AbgEle] Sl e 2HES 7t
3 FA8kaL Heste] EEFHeE = Ao]th(Folstein -5,
1975; Kwon & Park, 1989). Z13|\} MMSE-K= &% ]
e AEst=de A# =S B st dSEHAeY 4
gk 2w @ AEA R E AEolle UdshAl Xtk A
S 2 YeRytth(Kang 5, 1997, Kwon & Park, 1989). 3t
MMSEE 1X71% Ael7h vehgel 7k A4t
E=OFA| &= A% G I(ceiling effect) 7 3Fo] Qlo] Ax X|uj
0 AEAAo)S sl Aokt Aow wu
EFAHSo & Jung, 2004).

MoCA*= Nasreddine 5-(2005)¢] 2005 o] A=A X%

Examination;

N M) ) AR B PrpolES T
8 6171e] S1ol= AFS Qo] B R AL
1L QIth(Carson 5, 2018; Nasreddine 5, 2005). 3+
MoCAE odt dolA A=AAZNE AdEst=t
MMSEHT ¥ & Ad AHgr=E HthDong 7,
2012; Freitas 5, 2013; Larner, 2012). ©] 2]t o]-3-2 =1
AHL AEAAgE s Aast] ga dRw
R EZLE 9lA|H 7}Korean version of Montreal Cognitive

Assessment; MoCA-K)E W ¢tslo] 73l thLee =,
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2008).
A A 0] S T AFO 2 MoCAK %
=2 MoCA-K2| H4=7} wo}ﬁg
7} UEbtHKo 5, 2013). ©]= =

Aol GF ol W AL ¢

& & & S5k Caren

7§ R OOH‘O’l /ﬂ.

B Ay TRl de AT ﬂmom xe A
o] (Ko %, 2013).

2. 479 &3

o

o & Aol BAe AeAta] 604 o4 TS
Ao Sl AmAA ) AHAAR AgH L
Q= MoCAK® 918 % W8z E 28 LopEoz
W, ARl Adskiat 988 A4RS ATt

A et
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2. A7 A%

B AL P 19o] A thARet 11l WHoR
e AYSH AL A A AT
£ Qe BRI GAREo] Ys) F25) A9 o
A FAE wokth APHGAE A8

23l St 7ho] A AlAFE) A AH(Mini-mental  state
examinaiton; MMSE-K)& H# A A]3}4 ) o|% =3
REZE 2lXH7HKorean version of Montreal cognitive

assessment; MoCA-K)E A A5t 2 A= 1g5AE

A Aol P AEAA o) Wk e A, g WSS AR A ANEsa A
Aslo] 9= 2}, EgFor 7|EAl JiYEEEo]| (1041849-201903-BM-034-02)2] AALS E3l AF& x|
ofele A Sherk ¥ ATE AT A% @ @ gy W S EA
A Al At o] FoA S Wttk(Table 1).
Table 1. General demographic characteristics of participants (n=195)
Variables n (%)
Male 35 (17.9 %)
Gender Female 160 (82.1 %)
60~64 32 (16.4 %)
65~69 29 (14.9 %)
Age 70~74 34 (17.4 %)
75~79 53 (27.2 %)
80~84 41 (21.0 %)
85~89 6 3.1 %)
No formal education 39 (20.0 %)
Elementary school 77 (39.5 %)
Education Middle school 37 (19.0 %)
High school 34 (17.4 %)
More than college degree 8 (4.1 %)

1) Sh=2mb ZHo | ™ AMAFER A AHMini—mental state
examination; MMSE—K)
St 7rol A AIAEI A ARS Folstein 5(1975)0] 7
3} )=tk MMSEE Kwoni} Park(1989)0] dh=+uto 2 w
¢rsto] EE3RRE Hrmolrh HAF g2 Al of

o A", Ao dig AdE, 71de5, 719904, F
IS " AL Aol 7ls, ols ¥ e H7ek A
AR 28 AIZE2 oF 5~1020| . MMSE-K9] F32 303
ey dd Ha 237& VIEoR AuEAdts &
Fobe UEE 92.0 %, EOlE—’“— 91.5 %, HA-AH

Park, 1989).
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Montreal cognitive assessment; MoCA—K)

Sh=tul 2 E 8] Q123 7} Nasreddine £-(2005)0] 7
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o] w2 MoCA-Ke MMSEK H4t % 18 7
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52 H47 Lol HTHp<001). E
o] m& MoCA-Ke} MMSE-K &= WL&430]
227} Yol A th(p<.001)(Table 2).
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Table 2. The score of MoCA—K and MMSE—K to general characters (n=195)
. . MoCA-K MMSE-K
Variables Classification
M=+SD p M+SD p
Male 24.54+4.60 27.49+1.95
Sex .700 .500
Female 25.04+3.88 27.62+1.83
60~64 27.63+2.80 28.41+1.81
65~69 27.00+2.39 28.41+1.84
70~74 24.94+2.96 27.24+1.46
Age <.001 <.001
75~79 24.7443.37 27.79£1.67
80~84 22.59+4.72 26.76+1.74
85~89 18.83+5.38 25.33+1.97
No formal education 19.95+4.78 26.69+2.13
Elementary school 24.95+2.22 26.83£1.45
Education Middle school 26.35+2.72 <.001 28.35+1.42 <.001
High school 28.32+1.36 29.06+1.23
More than college degree 28.50+1.51 29.63£.52

2. 9% @& MoCA-KeF MMSE-K AHf- 24 23}

A J8of uE MoCA-Ke} MMSEK A4 18
2 Fojulet 2po] 7t vrebik o wi(p<.001), A £-4] At
MoCA-K= 60~64A4], 65~69A4] L3}, 70~74A], 75~79A],

80~84A4] 1E9
geix 1%

A=

2k

o
T
1

-

ofgt Zho| 7t Lrepubx] ggkom,
gojulgt xpol7h vhebgtch

MMSE-K+= 60~64A], 65~69A4], 70~74A], 75~79A4], 80~84
Al g3 85-894 1ET folulgt Folst vhehe
(p<.001)(Table 3).
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Table 3. Comparison of MoCA—-K and MMSE—K results among age

groups (n=195)
Group (n)
i 60~64* 65~69° 70~74° 75~79¢ 80~84° 85~89°
(32) 29) (34) (53) (41) (6) » post-hoc
M@GD) M@GSD) M@GSD) M@SD) M (GSD) M (SD)
27.63 27.00 24.94 24.74 22,59 18.83 e
MoCA-K (2.80) (2.39) (2.96) (3.37) (4.72) (5.38) <001 a=b>c=d=e>f
28.41 28.41 27.24 27.79 26.76 2533 o
MMSE-K (1.81) (1.84) (1.46) (1.67) (1.74) (1.97) <001 a=b=c=d=e>f

a; age 60~64 years, b; age 65~69, c; age 70~74, d; age 75~79 years, ¢; age 80~84, f; age 85~89 years, superscript letters (a,b,c,d,e.f)
denote results of the scheffe multiple comparison across groups

3. B8rzo] WE MoCAK AFE 2 Zz) o] 617} 9, 12 o AFol A5t -2l w3t ol 7} LpEh
2 gkgrom, UmA 1ggtel foulat 2ozt Lt

oju]  yrk(p<.001)(Table 4).

o

O N =Z

=5 1%01] l]:]«?_l MoCA-K
& 0|7} Lhekit o i(p=001), AT

s

Table 4, Comparison of MoCA—K results among education groups

(n=195)
Group (n)
No formal Elementary Middle High More than college
Test education® school® school® school? degree® h
(39) (17 (37) (34) @®) PosTOC
M (SD) M (SD) M (SD) M (SD) M (SD)
19.95 24.95 26.35 28.32 28.50 o
MoCA-K (4.78) (2.22) 2.72) (1.36) (1.51) <001 arbec>d=e
a; no formal eductiaon, b; elementary school, c; middle school, d; high school, e; more than college degree, superscript letters

(a,b,c,d,e) denote results of the scheffe multiple comparison across groups

4. A% WE MoCAK F& A . 85~89Al= 13/1470 2 & Yebgth(Table 5). A4
(cut-off point)= “H-(EZHZH1)’0|H(Kang -5

=
dg¥ MoCA-K & Akt 2009), “13/147= 147 o|4o|H AAIS oju|gict

o= 60~644], 65~694=
241257, T0~74A|, 75~79A1= 21/227, 80~84A1= 17/18

>

Table 5, Evaluation of MoCA—K cut—off point by age

(n=195)
Age (n)
Test 60~64 65~69 70~74 75~79 80~84 85~89 -
(32) 29 (34 (53) (41) (6)

M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
MoCA-K 27.63 27.00 24.94 24.74 22.59 18.83 24.95
(2.80) (2.39) (2.96) 3.37) (4.72) (5.38) (4.01)
Cut-off point 24/25 24/25 21/22 21/22 17/18 13/14 20/21

cut-off point; ex) “13/14”means that more than 14 points is normal
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S5 MoCAK F Hos Fah2 15167,
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SIA =)
godto] 6 22234, 9dS 23244, 12d oL

26/2774 0.5 UEFdTHTable 6). HTHE 2>(cut-off point)=
“3g F-(EZHE2H1)70] ¥ (Kang 5, 2009), “15/16"S 167
olAfolm HArel S ofn|giet.

Table 6, Evaluation of MoCA—K cut—off point by education (n=195)
Group (n)

No for_maal Element?)ry Mlddlei High school® More than (iollege

Test education’ school school (34) degree total
(39 (77 (37 ®)

M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
19.95 24.95 26.35 28.32 28.50 24.95
MoCA-K (4.78) (2.22) (2.72) (1.36) (1.51) (4.01)
Cut-off point 15/16 22/23 23/24 26/27 26/27 13/14

cut-off point; ex) “15/16”means that more than 16 points is normal
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2147
MoCA-KS| 1% W %52 F5& dhopui 3ol
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= 5
(2013) W EpEo] WS AR 5o 9Fs Ff
Z7]% %719l LOTCA-G, MMSE-K, MoCA-Koj| 4] -2
A7 UERtHKo &, 2013). o]#gt Ayl Kang 5
(2009)9] AtollA vrebd Aatel A5t MoCA-K=
AP wEeEe FFE deves S 2T

2 tHKang 5, 2009).

MoCA-K9} MMSE-K®| o] wa aps 24 Az}
MoCA-K+= 157F 5-9u]gh zpo|7F Yebgt o, 60,
70~84A] T1E, 85~894] T1FolA A Ak 7k 9|
gk Zfol7h UER o, MMSE-K: 60~844] “1E3}
85~89A LFo At etk 2F 2wl gk xfo] 7} YrEptTh
MoCA-Ke| & tjgt 75 aHEH, Ko 5(2013)
2 60t e} 80t 12]al 90t 60~80TH9F -] 3k 2o 7t
Uepdthal skck o] A7 o] R Q1A 7] 5]
ol = 7] ATet B2 Ao, 4 1PAE o
Ao g 3t B Ao AatE EdiE MoCA-Ke] 2274 4
Gl E OS_EﬂOH upet Bekstel Hgafof Hrks AL
, 2012; Ko =, 2013). MMSE-K 9] 72
60~84X| 742 LFol A= AFol7h YA
85~89A LFo ARt ok 23t §2] gk xfo] 7} YrERLT
So®} Jung(2004)2] AAtof 2]shH MMSE-K: ¢1%]7]%
A7t Aol Herh EobAlE WA A I (ceiling
effect) ZgFo] kil skt o= & A+ Axte} o
MMSE-K= d®go] S7igel et vehbs X715

x9k 0.0}

HaE FYstA A Lithe A4S o+ ey
Agol F7kstel wE JAAFEE AgsA ZA5H]
Qe A= Heto] adk Hog AyztEch
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go= olue Aot Uebyeh. MoCAS] mR2Ze]
UE ATES ARy, Tedss d47]s Aa)
g =2 o7 YEYTtH(Tan &, 2015; Tang, 2020). &
Aol ALFpEo] TWE MoCA-K Fa=ol Al f-27F &}
0% 2ol Aot AXSE AL ¢ 4 glon, Bg 4
o] MoCAK Aol e i adlel AL AT
4 glgith ol MoCAK®] 229 A4S Wess
off whet metelol Hgalor Hrk: S & 4 UrhKo

= 2013).
A At At 2ol MoCA-KO] Adt M= <
WESFo whel HEebsjof Hrk= A& skt
At A Aol w2 MoCA-Ke| Ath
B 60t 247, 700 2174, 80~84A= 174, 85~89
A= 13702 Yehytth Tan 5(2015)2 7o oA
MoCAQ] ATASEL 60~70t: 257, 80T 247,
Wong 5(2009)2] Ao A= 602} 70t]ol A 21 o=
LEbLy, 2 A9 60t 2}F 70t o) Aute} HlS=shA| e
= & 4 QU 80t Afoll= 7E AtE A
2] Zpol7h vrebETh Lu 5(2011)9] Atof o5t
WS o et dd HE FE2 134, 6 o]s)
197, 79 o2 243 0 & AAStL Ut & Ao
oI5t 80T AR} & 479 % F-8to] 20%(42.6 %), iL
A3to] 61d0] 197(40.4 %) 2.2 80 % ©o]Ako] 61 o]3}
WG $FEOF Q| Lu 5(2011)2] A9}t vt 2
}7h yepd Aer AZHEr. 1S o mE
MoCA-Ko] At X5 AEd Fah2 153, w54
o] 61 227, 992 237, 12 oJAHE 2672 & Lu
52011)¢] Al vjgt A3rh el o m, MoCA-K
o Algxt 9 A at o8 Figo] wSpgo]
k2 n|z Ao Z et MoCAE 7J|EHst Nasreddine
5(2005)> MoCA s S 93 de A2
2 B350, MoCAS W&45of gt AFoA=
WEFEELS MoCA o] JFS uAH, w42
02 5 A7k 2asioha A Ask th(Freitas 5,
2012; Larouche -5, 2016).
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2 EQY 2 7 AdE EdE =d dAelA
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AT G DA 1959 AR 4R 57
% WEPEEEE MoCA-K 45 4
o] ol w§pzo] vopdss
g tastele. wd
MoCAK i1 A4t w8423 Ao wat e o
=24 L}E}”q % OE?_XVQ’OH of AE o] MoCA-KE
g3 7 %
ol AN MoCAKS] 9% 9 mRAEE FES
Edz S fdAelA A= E stod
A7 2 7] sk
sAEto R B ATl WgsEo
AAlste] Aol W Wg4ze
shoith. webd 23 Aol A o o
o® ARE AT Age] me
7t et

1
-

i)
gt
=1
N

2
M
o
o
o
P,l',
2 oox Mo 2

B g

%
k-

N

o j;‘”; .

S Uil

o 2

HZAZAM Montreal Cognitive Assessment—Korea (MoCA—K)2| #& 7 43



N

A AN

Carson N, Leach L, Murphy KJ(2018). A re-examination of
Montreal Cognitive Assessment (MoCA) cutoff scores.
Int J Geriatr Psychiatr, 33(2), 379-388. https://doi.org/
10.1002/gps.4756.

Choi MS(2012). The relationship among social support,
cognitive function, depression of the elders residing in a
community. Graduate school of Hanyang University,
Republic of Korea, Master’s thesis.

Craik FIM, Bialystok E(2006). Cognition through the
lifespan: mechanisms of change. Trends Cogn Sci,
10(3), 131-138. https://doi.org/10.1016/].tics.2006.01.007.

Dong Y, Lee WY, Basri NA, et al(2012). The Montreal
Cognitive Assessment is superior to the Mini-Mental
State Examination in detecting patients at higher risk of

Psychogeriatr, 24(11), 1749-1755.
https://doi.org/10.1017/S1041610212001068.

Folstein MF, Folstein SE, McHugh PR(1975). Mini-mental

dementia. Int

state: a practical method for grading the cognitive state
of patients for the clinician. J Psychiatr Res, 12(3),
189-198. https://doi.org/10.1093/arclin/18.6.655.

Freitas S, Simdes MR, Alves L, et al(2012). Montreal
Cognitive Assessment: influence of sociodemographic
and health variables. Arch Clin Neuropsychol, 27(2),
165-175. https://doi.org/10.1093/arclin/acr116.

Freitas S, Simdes MR, Alves L, et al(2013). Montreal
Cognitive Assessment: validation study for mild

cognitive impairment and Alzheimer disease. Alzheimer

Disord, 27(1), 37-43. https://doi.org/
10.1097/WAD.0b013e3182420bfe.

Ge S, Zhu Z, Wu B, et al(2018). Technology-based

cognitive training and rehabilitation interventions for

Dis Assoc

individuals with mild cognitive impairment: a systematic

BMC  Geriatr, 18(1), Printed Online.
https://doi.org/10.1186/s12877-018-0893-1.

Jonker C, Geerlings MI, Schmand B(2000). Are memory

review.

complaints predictive for dementia? A review of clinical

and population-based studies. Int J Geriatr Psychiatry,
15(11),  983-991.  https://doi.org/10.1002/1099-1166
(200011)15:11<983::aid-gps238>3.0.c0;2-5.

Kang YW, Na DR, Han SH(1997). A validity study on the
Korean Mini-Mental State Examination (K-MMSE) in
dementia patients. J Korean Neurol Assoc, 15(2),
300-308.

Kang YW, Park JS, Yu KH, et al(2009). A reliability,
validity, and normative study of the Korean-Montreal
Cognitive Assessment (K-MoCA) as an instrument for
screening of vascular cognitive impairment (VCI). J
Korean Clin Psychol, 28(2), 549-562. https://doi.org/
10.15842/kjcp.2009.28.2.013.

Ko HE, Kim JW, Kim HD, et al(2013). Construction
validity of the MoCA-K to MMSE-K, LOTCA-G in the
community living elderly. J Korea Acad Industr Coop
Soc, 14(1), 312-320. https://doi.org/10.5762/KAIS.2013.
14.1.312.

Kwon YC, Park JH(1989). Korean version of Mini-Mental
State Examination (MMSE-K) Part I: Development of
the test of the elderly. J Korean Neuropsychiatr Assoc,
28(1), 125-135.

Larmner AJ(2012).
Cognitive Assessment (MoCA): in place of-or as well
astthe MMSE?. Int Psychogeriatr, 24(3), 391-396.
https://doi.org/10.1017/S1041610211001839.

Larouche E, Tremblay MP, Potvin O, et al(2016).

Normative data for the Montreal Cognitive Assessment

Screening utility of the Montreal

in middle-aged and elderly Quebec—French people. Arch
Clin Neuropsychol, 31(7), 819-826. https://doi.org/10.
1093/arclin/acw076.

Lee JY, Lee DW, Cho SJ, et al(2008). Brief screening for
mild cognitive impairment in elderly outpatient clinic:
validation of the Korean version of the Montreal
Cognitive Assessment. J Geriatr Psychiatry Neurol,
21(2), 104-110. https://doi.org/10.1177/0891988708316855.

Lu J, Li D, Li F, et al(2011). Montreal Cognitive
Assessment

in detecting cognitive impairment in

Chinese elderly individuals: a population-based study. J

44  Journal of The Korean Society of Integrative Medicine \ Vol.9 No.3



1
fol
0z
oy
x
fol

Geriatr 24(4),
https://doi.org/10.1177/0891988711422528.
Nasreddine ZS, Phillips NA, Bedirian V, et al(2005). The
Montreal MoCA:
screening tool for mild cognitive impairment. J Am
53(4), 695-699. https://doi.org/10.1111/
j.1532-5415.2005.53221 x.
Park JH, Park JH(2016). A

computerized cognitive function test for screening mild

Psychiatry ~ Neurol, 184-190.

Cognitive  Assessment, a brief

Geriatr  Soc,

systematic review on
cognitive impairment. J Korean Soc Occup Ther, 24(2),
19-31. https://doi.org/10.14519/jks0t.2016.24.2.02.

Petersen RC(2016). Mild cognitive impairment. Continuum

Minn), 22(2  Dementia),  404-418.
https://doi.org/10.1212/CON.0000000000000313.

So HY, Jung MH(2004). A study on the evaluation of
cognitive function of adults. J Korean Acad Adult Nurs,

(Minneap

16(2), 245-255.

Tan JP, Li N, Gao J, et al(2015). Optimal cutoff scores for
dementia and mild cognitive impairment of the Montreal
Cognitive Assessment among elderly and oldest-old
Chinese population. J Alzheimers Dis, 43(4), 1403-
1412. https://doi.org/10.3233/JAD-141278.

Tang Y(2020). The MoCA as a cognitive screening tool for
mild cognitive impairment (MCI) in elderly adults in
China. 291, Printed Online.
https://doi.org/10.1016/j.psychres.2020.113210.

Wong A, Xiong YY, Kwan PWL, et al(2009). The validity,
reliability and clinical utility of the Hong Kong

Psychiatry  Res,

Montreal Cognitive Assessment (HK-MoCA) in patients
with cerebral small vessel disease. Dement Geriatr Cogn
Disord, 28(1), 81-87. https://doi.org/10.1159/000232589.

ZEUX|IHo MEHA

2 A Montreal Cognitive Assessment—Korea (MoCA-K)2| #& ¢t 45



