s eEA g
The Korean Journal of Clinical Psychology
2009, Vol. 28, No. 2, 549-562

A QX Ao XAHZFHAIZA] Korean-Montreal Cognitive
Assessment(K-MoCA)e] A3 %, 813 2 & 43

7 9o A + 4 = ol ¥ A
agua e R LR DI

Montreal Cognitive Assessment(MoCA)= D HAEQIX|FNE At HALZA 7)Y Qai_o_ur NINDS-CSN &
3 AR Aol EF8} 71FH(VCIHS) 193] (Hachinski et al,, 2000 MoCAS F#A QA F|(VCDE H7lsle
2E AZAAAETY 9RR Agedr £ AFe <@ vaHs e d@ezd @R Moca
K-MoCAYE &= &3k} dold E42 18 EFE=2 MEA 74433, K-MoCAZl vae] AEHALEA
AEF B3RS A dax FAEA 28 HEFIAE ] 71.0519.534, T weds
7.53%5.01 )9} o] 9} gHo] EH%O] B3 Christensen 5(1991)9] A7 AE7|5o Fdet 8149 xg*c}iga
] B Oﬂ?—oﬂ zloqo}oar)r HEZ FAE5LS K-MoCA, K-MMSE 2 Z3# 0l Al e H712 wokn A

S2wo] AnE Z35le] CDRo] 002 HAWE 2L Aeld &, CDRO]
052 ﬁé?éfa 36‘33% “fé?&*é AAPFN7E Aot Aujz obd HTHVC-ND)" .2, CDRo| 1.00]73%1 447 &
A A VD) o2 BF3IGE A5 E K-MoCAY K-MMSE AAFS wWhgkal HA-AAA A8 28
Grkelr] Yste] o8 F 2990l 45 Fol K-MoCAZ thA] A9t K-MoCA2] W2 Y 2] = (Cronbach's
a=284)%} HAAFAAAL AFEE vf$- EJTHICC=.85, p<.001). K-MoCAE VD(=.90, p<.001), VCI-ND(=.84,
£<.001) B AN T=79, p<.001) EFA K-MMSE®} 23t &S YERHUTE Receiver Operating
Curve(ROC) EA2 3} K-MoCAE VA Fety}t AAA- TGS 2 wldsr & 9lgo] ¥ HATthHAUC=.80, p<.001). T
£-0] K-MoCAY 74217} VDAUC=.90, p<.001)¥at olyz} FAw=Q13 VCI-NDAUC=.67, p<.0DZ= 2 W
g8 4 9lil, K-MMSEETH VA-NDE o skl @A 4 lgol AXEAT & A9 dFHEL
K-MoCAZ} VCI-ND$} VDE B5F Il vaE A¥shed glo] AFEn gEd AdA7|sh3Ad S 95
3t K-MoCAZ} 53] H¥ Ao w gt A ¢35 27| JA7|IsHNE Adsted 83t A2
T s AdS AARITE Bor, ngFEH vold met AlRSHE K-MoCA9 A S AL,
= Ttz Apolol st %«1 3Tk
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o AA S5 F o 0%t Y= B A
g0l A& F5l
e A 2l S 3 1394 1235
7}V Ao 2 wkddittn A 9 THELas et al,
2004; Pohjasvaara, Erkinjuntti, Vataja, & Kaste,
1997; Tatemichi et al., 1992). T3} X|ujsix}=
Aol g Wl ATE2 A4 A
A5l oF 130] HE#H FAE AV UF
S R 31319 ThFernando & Ince, 2004; Knopman
et al., 2003).

JanARs Agse] A BE
A e E “dBA Q1A Aoll[vascular cognitive
impairment(VCI; Bowler & Hachinski, 2002) ¥+
vascular cognitive disordef(VCD; Sachdev, 1999)1”
o e gepd vodls 2RAAY B
ohjet A 5PN FEA A ]

A AgER xddy. gatsd wEkA o
gt o] Fo] AMEE I gloy old A 4
o] V(I 3 Ae £3] “GB/A QAR Aol

(vascular mild cognitive impairment; Roman et al.,
2004; Rasquin, van Verhey, &
Lodder, 2007)” & “d8A AR FH7} glo

Oostenbrugge,

U Xu& ol (vascular cognitive impairment no
dementia, VCI-ND; Canadian Study of Health and
Aging Working Group, 2000)”°|2}1 &2t}
HE@A g 91gaglo] on| gol HaA
A wEbA el tig et 287 o=
A= 7hed ddolnz, dzsolmy v
 HEERINE S EER ISR DReE
WA gl AnaA sk vae] o A
BE Adider sbwsita 2 4 sinh
wEpA QIA7Is el ol dde A
eolAw oz AR sE A8 89S
JUT JQE “brain-at-risk’Roman et al., 2004)
va &A= 2719 gAste] ooy RS
TP F Aok g2 S5 22 =
% 9% Aol o2 slaile AT
va =S g 2 W

t}
ME 5 Y AX/5PAE Bas g
\jr A

5

A

A BelM HERAHKHAED) A=

# $tth(Hachinski et al, 2006). UwhE}A]
FEANRE Al o) 271714 T
29 AABhE EFehe vae 54
AHE A deiR wk ol AR
Fo] At} o]o w]=+e] National Institute for
Neurological Disorders and StrokeNINDS)¥} 7]t
tho] Canadian Stroke Network(CSN)= F U2t
7b BEoR va A 7IER AFIE
S 5 9] vae A, et A

=
AAElE |9, Al7weE, Addrd, AEA
3z o

£
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Il

FHA AR Ao £F3} 7]5(Vascular Cognitive
Impairment Harmonization Standards, VCIHS) S

T35} ThHachinski et al., 20060). 1 = 4173
Aelgite] A7AEE va fAsd] g
Bkl At /\}—9-9 3 TFO0E X
0E LIREZ, S JEEEH 2173
e
2o va BAEel s dehle o
AAIEe BE AT vaS L=l
1918 Aujep 2 v 53] A
715l Bt =4S sl H3A SA
A 3hactivation) AE] = HAg
ol I&3 Il = Hrlske AAE
TREATG. AFAEL AR SHAEHAAR
A 7P g8 AbEx o] £ Mini-Mental State
Examination(MMMSE; Folstein, Folstein, & Fanjiang,
2001; Folstein, Folstein, & McHugh, 1975)°] 3
7152 FES kA Rstal MMSEY 3
wol 719 8Ab} va gage) uug 7)Y
BolE ugapl BAE + ke 4 A
At 2o JREE  Montreal Cognitive
Assessment(MoCA; Nasreddine et al., 2005)9] 4
T EYER S LREZS PAEATH
MoCAE W] A Z=AA Aol(mild cognitive
impairment, MCI; Petersen, 2004)E MMSE X
oo gt wEE 2xqow sidd 4
Atoltt. o719 A o] MCle A/ =sket 2| vf
o) AP S FRSHE IS
SJulafs] o} wetel oAz} ol slent B
o APAFEL Myt d=3dtolwE v
(Dementia of the Alzheimer's Type, DAT)S] AT+
@Aola MCe A5 DATEZ g drhe

ut
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AT AHE Btk MoCAE Y 7]5¢E
A 7127184 T8 EA, =2t 3A),

AlBREdeEdd; A7), AlAae

M Korean-Montreal Cognitive Assessment(K-MoCA)Q| AIZ|E, EIFT 3 & (3

7D, 719963, sdol AA3), FAHSE
(63, AR71, BER71, 1000014 74w
7], o171564; el g7, wet Eabr))
2 AgEeher =AU
oz MMSESF ZA|TH MCIE WIZHsHA &4

o E

g & 9m® g4 o geksla i od e
&
3

. EFRE 30

L

ANez FAHE glov B8 Q)

s 2
TIPS Wkeke Bl v X3
ol itk ZHAF AA] AIREE MMSE] 2-3u] H
Adot. 2y Azte] def hgeeee &
2] 2ol MoCAE FA7eH FIRFEH
< Wkete e BEES Xt o
= 54 el Ma #5t opyzt AFgT)E
g SAACR el HEF53 s
B SAEedA A AHEE I glon
MoCAZ} o] SRS Al QA7 e A b HALR

A Bdst AHEE T it AT AFEel
ot HuE S tHeg., Nazem et al, 2009;
Popovic, Seric, & Demarin, 2007; Zadikoff et al.,
2008)).

2 AT FdA AgEHn de =
VCIHS” o] dgto g (1) gh=o 3le}
ol EAS 1E3 BFPERE T MoCA
(K-MoCAYE MEA TF438td, @ A= 7
K-MoCA7} VCIe] AEAAZA A E 7 elG
A S HAEEaL, (3) K-MoCAS AAFQl &

& ABE BHoR FaH
oA
ALY
s g9

K-MoCA®] Al==9t BEes 45| ¢
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3 gldsl o zA HEY A4z U
A3sle] HZEZF(Gstroke) 0.2 ZGHES 827 9]
SAS0EA 357, oA} 479, W ol
71.05+9.53A4]; Hit 8 7.53+5.01)F o] &
#} vpolof gt o] 3ol H= 819 A4

wAEEA 389, oA 439, HT ol
69.3318.75A]; uﬂ? e, 814+4.60K)0] H A
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gato] Ao ES WAt o
ZAE = AlEETS oz 9t

=212

g
T

rl

(<]

2 by
i, oo

mO
L=

-
-

3040l ERTeR &
90k clse Al A3k
sed 23 2% AR
ﬂ‘}iﬂ ol A7 el ©
o2} 71A Age AR 9
A APEe] Tl 9g 7}
2 Christensen S-(Christensen et al., 1991)
7SS Agste] A S <%
# A oAl@Es dDHIT R R

rr

ro ®
-
Ky
Y
o & 7
ol

[o o

\

of X :%
% o> Tk
off N
o i
oy
il

ox,
o,

o
X0,

o_|>:, lo,
o
oy

_0‘1’4

o A3 548w F 398wcRAl 1731, odab 225
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K-MoCAE (1) MoCA Y¥Ho] F3lu} 2]
7FeA adE fAsAR ) =9 &3k}
Aol A9l 54L& Tlsl (3) MoCASH &7
AbeE 7)2o 7|9 AAE[C], Korean-Mini

Mental State Examination, Seoul Verbal Learning
Test(SVLT), Korean-California Verbal Learning
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712 935E 7L ARETFE FAA v
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& 2245 AYNAT 7FFHE Moca2) 7]
J5¢ fA90E 940 w1z B
ol Ak, etsk @ o] % Bt v
HES UEh B E g ZEAF

MoCAd|A 71998 & H7kebr] 9l sl =
=2 church, daisy, red”$] o\t
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o Ry
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o ot N ML

“face, velvet,
K-MoCAd A= “dZ, H|d, gta, 32,
2 AFdelz AR Al At
gdo] gHE Zo)7] Y3t velvet “H]
drow, wie FuAQl AAHE wiAs]
JaN Qe Fad wstww uRsc
“Daisy”= @A 4/delM Z1AHAZ @ol AL
£532 Y+ Seoul Verbal Learning Test$}
Korean-California Verbal Learning Testol] & ©|&
e, Hde, s
Syl oln] Thslol glorz 1 FNES
WA AR A RS 2AT 22 3209
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el Al K-MoCAS} 37
24 FlfelellM 7 &s AHEE R e
Korean-Mini Mental State Examination(K-MMSE;
A, 2006 2AS, Y E, ?ﬂf—éﬂ 1997)&
AAstet. HEFdAES = =4
71 AdAM 2 F 37E7 ] N7 9]
gl el S AEILZRE KMoCA
oz FaY 34
$3} Ve,

2003 Wokal HE %‘rXH Hoase o
A e 7] 52 =5 (Barthel's Index of Activities of
Daily Living®} Korean-Instrumental ~Activities of
Daily Living)ol] $&©3}3ith K-MoCA$} K-MMSE
L A4 A7 o e AT 1AS Fa
AAE Rt A AE7HE K-MoCA%t
KMMSER 52 #]9] %wﬁm A3t}
AR sH e AHE =
HEAG AHE TN 2
Dementia Rating(CDR; Morris,
7htitt. AARAAAL AlE e HrHE AAsiA
A=A ol 29%elA id F

K-MoCAE THA] AAJskit

TFEATe FAREdAE Fedfdz

32}k2] Clinical
1993) HEE ¥

Al dE-EA OE ARSI
K-MoCA®} K-MMSES A A6}
AAEZTE HAAMIAIEES
et Ay stgol oJeiA QAR A
A=t BEswe] FoAzEd npziobA|
2 K-MoCAS} K-MMSEE 1A]7F o]ate] Azt
HAE Fa AAEAH

3

Zfﬂ«] X}E? A
Aek vz
SAEL Canadian Study on Health and Aging
Working Group(2000)2] 7|58 Alg3le] DSM

]_.*.

=22

1vel AujRes]Fe] FEEA] e A <
AN ot LdREN e HBL
Z fAEa 9lom DR H47t 0590 36WS

E 1. VD, VCI-ND ¥ ®alcol Fcto| oltats EMnt K-MMSESE K-MoCA &M (ZEHA})
VD* VCI-ND" 20l
(n=44) (n=36) (=81) ? poit-hoe
ol(d) 72.55 (8.78) 69.22 (10.20) 69.33 (8.75) ns -
AR 6.98 (4.76) 8.19 (5.28) 8.14 (4.60) ns -
/M) 16 / 28 17/ 19 38 / 43 ns -
K-MMSE 19.20 (5.36) 25.06 (3.07) 2647 (2.35) $<.001 a<b=c
K-MoCA 11.86 (5.65) 18.39 (4.42) 20.90 (4.00) $<.001 a<b<c

Z* VD=Vascular Dementia, VCI-ND=Vascular Cognitive Impairment No Dementia, K-MMSE=Korean-Mini

Mental State Examination, K-MoCA=Korean-Montreal Cognitive Assessment
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“Vascular Cognitive Impairment No Dementia
(VCILND)” Fetog, QA7]sdN et g o
4L Al gl DR H7b 13
olarel 447-& “H A X|vll(vascular dementia,
VD ez ERSITh 24 Hee] Qg
7 EAMEY K-MMSE®} K-MoCA AFE X 1
7} 2t

VD, VCIND % 7 =91, Al Fke] Yo
(Fio159=2.04, ns), -HAG(F5150=.96, ns) & A
W AN =147, )l UoJA ] Aole T
A=A ekskth 28y K-MMSE gellA &
gt fekate] 7t A E A =U(E,159=60.60,
p<.001) AFEEX(Tukey's post-hoc analysis) 22}
VD9} VCI-ND@p<.001), VD9} HA =93t
@p<oonFrellMe frolgh Apol7} Slge] el
oy} VCINDE FHA=QlH o] K-MMSE
A zole THEHA FUTE K-MoCA 5
o oAM= frogh Hetato]7t LA A=t
(Fo, 159=55.46, p<.001) A}F-E2A A3} K-MoCA
A4E VD VC-NDp<.001), VD2} A w2l
Aep<.001) ¥R oz}t VA-NDE}F el

HAp<.05)A % Folgk ao]7t lFe] He

VD

1.0

0.87

Sensitivity
o
5

o
i

0.2

0.0 T T T T
0o 02 04 0E iE:} 1.0

1 - Specificity

~—K-MoCAZH
- K-MMSEZ &

M Korean-Montreal Cognitive Assessment(K-MoCA)Q| AIZ|E, EIFT 3 & (3

K-MoCA®] W3 IA=S Loper] 93}
of 127) =9 AFClal7|dAL sHA
271, AA 7], el E7], Aol ¢-7,
" 3171

3171, 100014 74w 7], wed 2sbr],
SaFAE, TEAEA, A, AEH)

2 Cronbach's a5 AF&E3IITE K-MoCAS]
Cronbach's 0 84911 ©]& K-MoCAS] WAL
A=zt vig EEe AARIG i e
2 AAE K-MoCAS| HARAHAL A2 &
& FmEA Eaol FAHJATHACC=85,
p<.001).
Bttt

K-MoCAE= VDFr=.90, p<.001), VCI-ND
(r=.84, p<.001) & A=A =79, p<.001)
Wl KMMSESH 47 felv|a e
E Yel Y}l Receiver Operating Curve(ROC)

VCI-ND

Sensitivity

0o T T T T
0.0 02 04 08 0s 1.0

1 - Specificity

J8 1. K-MoCA2t K-MMSES| ROC &4
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BAS AAeE 23 K-MoCAE VDOF AAw YeHAUC=.904, CI=.851-958, p<.001) VCI-ND
[e]

S|
5= ool & fEd 5 gle Bk of 9 AYndExE A WMET & glSAuc

# 2. Ho[2} stHH K-MoCA &

ST
. F-glol x| gt
ZA
ol ST MEAA MBAAE ol 4ed 72d 1d old AR
1}o]
-3
19.67° 21.66 24.11 27.00
5320 (2.96) (2.48) (1.00) 225
50-G4A] 57A - ' ' ' ' (3.26)
n=6 n=41 n=47 n=3
d n=97
14/15 18/19 21/22 26/27
13.43 18.53 2030 2275 25.75
(4.20) (4.10) (4.03) 2.72) 2.22) 20.22
55-69A1 624 ' ’ ’ ’ ’ (4.62)
n=14 7=19 n=>54 n=40 n=4 .
=
9/10 14/15 16/17 20/21 23/24
12.12 17.02 19.77 22.64 25.32
(3.90) (3.61) (3.88) (2.94) (1.46) 1210
60-74A] 674 ' ' ' ' ' (5.22)
n=41 n=45 n=79 n=59 n=19
n=243
8/9 13/14 15/16 19/20 23/24
11.29 16.69 19.11 2225 24.87
18.02
(3.72) (3.58) @.11) (3.31) 2.05)
65-79A1 724 (5.62)
n=59 n=55 n=72 7=55 n=23
n=2064
7/8 13/14 15/16 18/19 22/23
10.43 16.30 19.29 22.12 24.58 1753
(3.30) (3.48) (3.78) 351) (2.26) '
70-844] 774 (5.87)
n=58 n=47 n=58 n=43 n=24
=230
7/8 12/13 15/16 18/19 22/23
9.33 16.50 18.54 2057 23.56 1585
(2.69) (3.58) @.01) (3.96) 3.17) '
75-90A] 824 (6.00)
n=33 7=20 n=24 n=14 n=9
7=100
6/7 12/13 14/15 16/17 20/21
10.85 16.93 19.89 22.98 24.87 18.92
ZAA (3.68) 3.75) (3.90) (3.18) 2.22) (5.70)
=73 n=67 =123 #=105 =30 N=398
C, D EERAL AR S ARGl <4157 153 ool FAYE <ulgh
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=.673, CI=.572-773, p<.01)°] B&H o}
K-MoCA®] W= S K-MMSE®} H|wd A3}
K-MMSEE VD9} A 4w01S K-MoCAS =Y
& oz wdd 4 93 (AUC=.906, CI
=.854-.959, p<.001) VCI-ND¢} Hdw=Qx
frolstA WEd & 9o rkAUC=.631, CI=
518735, p<.05) 1 WHZHEL K-MoCAd] Bl&l
O B2 FEY ol AAEATHH D).

7=

S ABNAT w85F¢=15.84, p<.001)T}
o](¢=-6.90, p<.001)7} K-MoCA =] wj$-
2 kg nxe Aor wezoy Jiie

gkt w&e] Ggol vl

2
e e Yo ne warTs TG
W, Fetolut vo] obd, 134, 46d, 79,
10-12:d, 13 o) WFE AAE] oA
HEd A4Ee vasiia o 43 fold
fol7} WARA 2 AH WFES ATt
of s/ SHUFE, EeolAT Eo] of
g3, 4643, 7123, 133 o2hE AU

Aok
7 Tt Dl XFEE g &
b gt Bo] FHaty ol WE Hr}
AESHE TrEE AFEs] HsiA S Vel Tt
F(overlapping  age norm)S  FHAd 6‘]—2‘}\1’4—(Pauker,
1988). =4I }o](midpoint age)7} S7A, 624, 6
A, 724, 774, 82417} HEE 67 yo] WMF
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A Reliability, Validity, and Normative Study of the Korean-Montreal
Cognitive Assessment (K-MoCA) as an Instrument
for Screening of Vascular Cognitive Impairment (VCI)

Yeonwook Kang Jaeseol Park Kyung-Ho Yu Byung-Chul Lee
Department of Psychology Department of Neurology
Hallym University Hallym University Sacred Heart Hospital

The Montreal Cognitive Assessment (MoCA) was originally developed as a brief screening tool for mild
cognitive impairment. However, the NINDS-CSN Vascular Cognitive Impairment Harmonization Standardization
working group (Hachinski et al., 2006) suggested that the MoCA would also be a useful instrument for
vascular cognitive impairment (VCI). This study was conducted to examine the validity of the newly developed
Korean version of the Montreal Cognitive Assessment (K-MoCA) as an instrument for screening of VCI.
Eighty-two stroke patients (mean age=71.05 £9.53 years, mean education=7.53%5.01 years) with confluent
white matter lesions were given the K-MoCA and the K-MMSE with a comprehensive neuropsychological test
battery. Among the patients, 36 had a CDR score of 0.5 (Vascular Cognitive Impairment No Dementia,
VCI-ND), and 44 had a score of 1.0 or more (Vascular Dementia, VD). Eighty-one matched healthy normal
controls (mean age=69.33%8.75 years, mean education =8.14+4.60 years) who met Christensen's health criteria
(Christensen et al., 1991) were recruited from the community and were given the K-MoCA and K-MMSE.
The K-MoCA was re-administered to 29 normal subjects with a 4-week interval for assessing the test-retest
reliability. Strong correlations between the K-MoCA and the K-MMSE were found in VD (r=.90, p<.001),
VCI-ND (r=.84, p<.001), and normal controls (»=.79, p<.001). Receiver Operating Curve (ROC) analysis
showed that the K-MoCA effectively differentiated stroke (VCI) patients from normal controls (AUC=.80,
p<.001). Moreover, it was found that the K-MoCA could differentiate the VCI-ND (AUC=.67, p<.01) as
well as the VD (AUC=.90, p<.001) from normal controls, suggesting that the K-MoCA was more sensitive
for detecting the VCI-ND than the K-MMSE (AUC=.63, p<.05). Both internal consistency and test-retest
reliability of the K-MoCA were significantly high (Cronbach's a=.84; ICC=.85, p<.001). These results suggest
that the K-MOCA can be used reliably for screening of VCI. The K-MoCA would help identify individuals in
the early stage of cognitive impairment due to cerebrovascular problems. Finally, normative data for the elderly

were also presented.

Key words : Vascular cognitive impairment, Korean-Montreal Cognitive Assessment (K-MoCA), Validity, Normative data
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