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Abstract

Assessment of Cognitive Function with Korean Computerized
Neuro—Psychological Test in the Patients of Brain Damage

Lee, Hye-Keung=*, M.S., O.T., Sa Kong, Jun** Ph.D., M.D., Kim, Goo-Young*** B.A.,
Lee, Hyun-Young*, B.H.Sc., O.T., Cho, Young-Nam*, B.H.Sc., O.T.
*Dept. of rehabilitation, Yeungnam University Hospital,
«*Dept. of Preventive Medicine, College of Medicine, Yeunganm University
wx+Dept. of Psychology, College of Liberal Arts, Yeungnam University

Objectives: This study was conducted to evaluate the validity of the Korean Computerized
Neuro—psychological Test in measurement of cognitive functioning in patients with brain damage.

Methods: Eight tests of Korean Computerized Neuro—psychological Test, (1) Simple Reaction
time, (2) Choice Reaction time, (3) Color Word Vigilance, (4) Digit Classification, (5) Digit
Addition, (6) Symbol Digit Substitution, (7) Digit Span, (8)Finger Tapping Speed, were
administered to the 30 patients who had impairments in cognitive function. Mini Mental State
Examination-K (MMSE-K), and Purdue Pegboard Test were also administered compare with
the computerized tests.

Results: It was found that Choice Reaction time, Color Word Vigilance, Digit Classification,
Digit Addition, Symbol digit Substitution, and Digit Span of computerized tests were acceptable
in the patients who had MMSE-K score of 20 and more than 20. And Simple Reaction Time
was found to be a useful test in the patients with MMSE-K score of less than 20. MMSE-K
scores were highly correlated with Choice Reaction time, Color Word Vigilance, Digit
Classification, Digit Span of computerized test. The scores of Purdue Pegboard were also highly
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correlated with the scores of Finger Tapping Speed, In computerized tests, Choice Reaction time,
Color Word Vigilance, Digit Classification, and Digit Span were correlated with each other.

Conclusions: The results suggested that Korean Computerized Neuro—psychological Test was
found to be a useful test in measurement and rehabilitation of patients with cognitive impairments.

Key Words : The Korean Computerized Neuro-psychological Test, Brain damage, Cognitive
function.
I A‘I = 3 o]

%
o

rO
N
N
{r
=
rir
ofr iy
ox
-
o
A L2 i

N
ofr -
N
iy
N
1o
® °
re
2
N

=
}I_,

e d o

—tN
> rg’ﬂ
rlo

ox Mt 4o
B
=
ofr
ol
=

tlo o
S

I,

o]
-

i & J
ot I ox
1o
e
2L
o, 12 gk
=
jriut)
lo
HU
i
fr o
i
bo o
o o
ol Okt

ko off
o o
o

AA A ol 9101 %
, 1994; Tatemichii, 1994).
A7) Jﬂ7} TS 7 AR A B
jqxqoi /y\o]_L 2)\{— TTEE u:];}(j/kl 74/\].01
Mini-Mental State Examination(¢]3} MMSE-K,
Folstein 5, 1975)°] Ut} 94 A4S0 wp=w,
MMSEE A4 AAASE HreTd
Wechsler Adult Intelligence Scale (Wechsler,
1945)7 22 O& AAET B olye} ¥ Hitsl
GTEYYY B Axes AAAArt =1 4
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%, 1982; Dick &, 1984, Fillenbaum &, 1987,
Thal 5, 1986; Tsai®} Tsuang, 1979; Park$} Ha,
1988).
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Mg 7 %H Hgo] tEHA AFE Y
AL QA7 THA | ol 8stE e A7} 1980
Ol SHHEE lojgken, AFEHE o] &3 A
AL 7189 AL JHA e dds BaslE
I o AMZE AA e FEuy QIthA

&} = 1994; Laursen, 1985; Nell 5 1999). #3F
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Time), A 2=7](Choice Word Vigilance),
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Z=2)7|(Finger Tapping Speed)& A|33d}al, o]
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2. o7t =7

D) #A5E A2 A4

AE AEA A Fol B2 & Wl A
ARAZE Z28dta A F e YT FaolA
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B AAA# A Korea Computerized Neuro-
psychological Test version 1.0; ©]3} KCNT, ()
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(1) ©<=Hk8-A17H(Simple Reaction Time)
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side] A o]gS Uee A7t 25~5% 1t
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(4) &AE(Digit Classification)
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(5) =2 38}7](Digit Addition)

Al NS D9 A7t Hetr] FA(: TH4+
50 ghde 1% et Yehdtt. tidate W
A sl A we) HRE FRES] $47)
g 59 ggath 889 A% F o) 8819 o
a7 TAE At 2479 Haprlel Wi B
A} WREAIZY s 7 71 S

6) 352 #A 7|(Symbol Digit Substitution)
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(7) 5=2+9]9-7](Digit Span)

& A2l A7} el @ AN dsdoz v
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oJ3lelttr} Shde] B} wizke] A e}
O A0 me $42 Az Ead vhe &
AR Azte) Jee Vs AEHoE %
At @ AN Zokekn Beld @ AN Pad
WAt Az sledehe $akel A4t 712 Ht

(8) £712F F=2]7](Finger Tapping Speed)

FEge ANSH o] Y Fs dEe
ST S3o] e w7k sREviEer £
3 JIREE Jbed e SR oF
(Dominant Hand)®} #4(Nondominant Hand)&
Wt Habste 7t 13] A F 334 gt
AFHE 102 &< FEH Jdt A5 7S5

2) MMSE-K

MMSE-K= #8337 9h53H1989)°] MMSE
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3) Purdue Peghoard 7A}

Purdue Peghoard 7AAH(Tiffin, 1968)= 2] 7]
A4S A T FEA #3(Affected Hand) 2
2 YA A B 25709 e ol AS He

Ay} 48 SPSS(version 10.0)2 AZ8FHaL
AFH  ABRAAAY SR SRR 9
MMSE-K9] A+E T3t F A5y A2ng
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FE ABA AL 11 ARATE T8t
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@9 (%)
Agy _
HES QY HER W
A4
el 15(79) 4(21) 19(100)
iz} 8(73) 3(27) 11(100)
A 23(77) 7(23) 30(100)
WEFE
s} 6(86) 1(14) 7(100)
25w 3(75) 1(25) 4(100)
Z8tal 4(80) 1(20) 5(100)
k=il 5(56) 4(44) 9(100)
thgtal o] 5(100) 0( 0) 5(100)
A 23(77) 7(23) 30(100)
MMSE-K
198 o3} 5(71) 2(29) 7(100)
20~23% 4(80) 1(20) 5(100)
247 o 14T 4(22) 18(100)
A 23(77) 7(23) 30(100)
R 54.4+16.1
(A T
20~23L Hggte] Fo] Fa oAt

o|L.
FE

ft]
A2 AoE YEHTHE 1)

3. MMSE-K A<, Purdue Pegboard
Testet ZFE MAME|HAL H|R

MMSE-K A4, Purdue Peghoard Test$t 3
B A4AZ A A ARE 7ol xRS a7 19

A A AT
1) ©edk$-A)7HSimple Reaction Time)
GRS A RS MMSE-K 9 74/\} A3 Az
19

A olEle xdsle RE GRS

ANE olslen FUARY PR el

MMSE-K7} 198 o]slQl 495 TRk
-ﬁﬁ‘ﬂ&%/\]{}o] 200~700 msecZ Ha7} HlaLF

| Uebster 208 o] 200~420 msecE,
24Zq ool e HitkEAI7ke] 220~450 msec
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(Choice Reaction Time)

2 MMSE-K7} 193 ©o]3}8] A%+
23 ANE Tsﬂo}xl Zahg.om 20~2332] 7
W Aol JhsaEt. AAE SR
£ FEIEA] 600~
A% BT 1)

Ho =

3) SAA 2r37](Choice Word Vigilance)

=AM Bh
AAE OEE
el
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712 MMSE-K7} 194 olste] o
ArE FIYskA Retgom 20~
2 AAde] Zhsetanh 24
THHSAI7HS 400~1,000 msec Ab

AR

L

4) A2 (Digit Classification)

ZATFEE MMSE-K7F 198 of3slQl A%
i AARE ek Xetar 20~2399 7
i AArdo] ThsstAth AR ¥

SAIZFS 550~1,000 msec Aleldl E¥E3FS

—ﬂl‘-‘U%&

5) 54 3}7](Digit Addition)

SAH e 75 MMSE-K7} 194 ©oléte] 7% i
A AAE W3 FYEA] Eaiglen 20~23%
Abole] AR QAT HALE A B3 Ao
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700 1600
600 1400 - -
1200
500 . . .,
o ®a . . & 1000 " = H
;3— 400 . . . 3 = . .
g o, 2 s00 -
X 800 ' . - . il . .
2 . . oamoitt 2 600 .
200
400
100 200
0 o
0 10 20 30 0 10 20 30
(a) MMSE-K (b) MMSE-K
1200 1000 .
1000 L 00 .
o 800 . . T
T .n . ~ 600 -
A - . 7 - -
g 600 e o . g
= . . T 400
1 400
200
200
0 0
0 10 20 30 0 10 20 30
(c) MMSE-K (d) MMSE-K
14000 20000
12000 . 17500
- 15000
10000 .
. T 12500
% 8000 . 2 . -
d 10000 .
ot 6000 . = .
Jl . . A 7500 = .
. = | .
4000 H
. . . 5000 . .
- - " . ] -
2000 . 2500 H
0 - 0
0 10 20 30 0 10 20 30
(e) MMSE-K (f) MMSE-K
10 80
70 -
8 = = o= .
60
X 6 - - 5 50 .
Xt 2t
_%2‘ - - - TN E 40
o4 - el a0 .
. - | - -
20
2
10
0 0
0 10 20 30 0 4 6 8 10 12 14
(9) MMSE—K (h) Purdue Pegboard Test
~ —
J8 1. MMSE-K FEret ZiFrE] MZal2|ZAle| 2iY dH|ul(a~g), Purdue Pegboard A2}

HFE| NZARIZA SIPIEIS Aol ERINM)
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21 7](Symbol Digit Substitution)

B55a #AA71E MMSE-K7F 199 o849
A Z57E AALE FAetA Zatden 204
4 BellA AAE o] Thedler 20~233
ol WA HAE Z o 247 o]l A
kA1 7ko] 2,000~8,000 msec ol HEH
T A% BYHE 1.

7) A+2%-7](Digit Span)

S8l 471

= 1=R=)
- HFE HZA

MMSE-K7} 194 o]atel Az}

= 73T F %len 204 o

8) €718 F=2]7](Finger Tapping Speed)

b

€718 F=2]7]= Purdue Pegboard 7AFSH HI
watgon Fog 347t SUHESEE Purdue
Peghoard AN A ME4e F7h= AEFS Y
E}IH N\E}‘ :Latr 1_h)-

4. MMSE-K, Purdue Pegboard ZAl<}
AFE AAae|dAte] Afzhet

MMSE-K¢} 74%151 273 AN AL
7+ ARATE Seakg A7) r=-510, Aduk
SAIZEO] =699, SAA BEE7|7} =775, A

AA RS HEA R Fsigih 94 = A 2ol r=70901W A e =846, FEAt A
= Ad A FE 35~85/ Aol BEsta gl AUlE =322 yeyth &g FE7I
Rou MMSE-K¢ H47t =845 A & Purdue Pegboard A} 7He QE&3 Qo] 7}
A7 F7Kke S BIHIY 1g), 7 =870, =018 MYk BHEE AFAE A
o S9FEE el AWATE HENSAI
H 2. MMSE-K, Purdue Pegboard Test@t ZFFE AMAXMZ|ZAIZFC| Pearson &2
MMSE  PPT PPT AFE ARG AL
K R -L SRT CRT CWV DC DA SDS DS Ijgs ?LT S
MMSE-K  1.000
PPT-R -0.87 1.000
PPT-L 0316 -0206  1.000
SRT -0510%« -0.650 -0.192  1.000
CRT 0699+ 0213 0182 -0.398+ 1.000
CWv 0.755%x 0243 0341 -0.493« 0.834*+ 1.000
DC 0709+ 0104 0302 -0432+ 0.793+ 0.934+x 1.000
DA 0545+« 0113 0159  -0415%« 0469+ 0639+ 0467+« 1.000
SDS 0323  -0104 0126 0127 0564%« 0219 0258 0175  1.000
DS 0.846+x -0.042 0414« -0513« 0.662%« 0.750%+ 0.745%x 0372« 0218 1.000
FTS-R -0.236 0870+« 0270 -0079 0148 0126 -0020 0.088 -0.117 -0.166  1.000
FTS-L 0315 -0246  0.891*x -0239 0211 0332 0319 0162 -0143 0408+ -0.285 1.000
*p<0.05, *#p<0.01

PPT(Purdue Pegboard Test): -R, £&%; - 9%, SRT, ©
%371, DC, 224 DA, A SDS, #8354 #3171 DS, £2A4H91$-71;

HSAIZE CWV, S A4
g F=g7]
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FAA 9707} =834, gAY AR
o] r=793, A 79} FAFHEO] =932
UeRgth 299719 AgekgAIzke] =652,
AL -719F 22 g7} =750, xx}ﬁﬂﬂl
o} =AY 717} r=7452 YEPGTHRE

v. 11

Mzt

A& & AA7)5 Bl F5FR 2 A
ofo} A Ao A P AL He ol
ojm o5 ;A AY ZZ PSS 95t HFt
AA7)E H7PF SFEtHAAS] 5, 2000). Q1A
7Iss Wklke A B T o]l WA
HAAFZMA  Halstead-Reitan Battery (Collingwood
9} Harrel, 1999)2} Luria-Nebraska Battery
(Golden 5, 1930)= AlF&g=oz 7499 uiE e
24 S AAGAE FRE 2 F e
AL gAY Foll fF8atA Eshw Akl &
AlZro] AgEo] BAEAA Aldstrde ofH &
Aol JdHAZE 5, 1994 AFEE, 2002)
MMSE, Cognitive Capacity Screening
Examination (Jacobs &, 1977)& gz AM-EH+&
HAAEM Algo] 7HABIe] QAo R ol 2o
Ao o A 7E g A ARE
AS 4+ glom Wechsler Adult Intelligence
Scale(Wechsler, 1945) 53 2& Uﬂ”ﬂm}*
& AN ZFO] AATE AQEH AR &

o W AHL 7159 i 7} e 5 012‘:‘1
a0 wet 23% E]] olg| o] A /Hoﬂ T;qm )

A5
Aelel ol 5 AR e 1HE FHE
APEA A Fael JFE Bol W W
4 Ak B nas) s 1980t
B ARHE o83 434 EAe Z2adol

MNEE 7] A2kl
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A5 AAZE AL ARA R A
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AR A 7P BE 9 FIA
= % Shtks Al i3t Ak B9
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BES F(199)2 ArH ABAYAAL dE



Z 9ENREARE APkgARRE SATES W
&= BEed R, 2AH), FEnA A3
S} A S7IE V1Y BHAYOR ERIGC
H &l FEVIE Haes #Eader £
T3tk Gamberale 5(1989)2 F3522t #317]

cesses) 02 £7tg FEgr|E ‘LEUSER
(motor response speed)’ 5
MNe &71E FE

fu
ML
=il

B A7 A AFEH AR E 443
A gol AMEI e MMSE-K9 Purdue
Peghoard ZAM} =2 A4aABA7 e Aoz
Uehgon, MMSE-Ke| 23 Ql
Y A= F 194 o
Juj o] 4l 244 o]

s
= 79

W
to o
ol
il
ot
oxl
b

Hu
1o
i

N
Y,
i)

¥ fr &S
=i
i

o fr
[\
(e}
R
(9N)]
o
Lo
o
o
=
Iz
M
o
i)
S~
>,
i
-
O_?(:l’,

ot Hoh A2 FS
Adsr)e oldd A% & vehia dsier
9o FEEL MMSE-K7F 203 o9l 4% 4
Aske Aol AHE Ao AZEd. 1A
AA71s watel wE FFe 2 g 3

o HAREYo] 7Y 208 3EH MMSE-K

¥ rr

A7t S7rd5 Al 7194 71 A3 S71
XS BAFUY 2A8%7e 237}
NeZ Ude7] b FankSAztes At

= UE FEEG Hab ARE A olsfst

gro] Frezlon oAt S8A

(feedback)S Ho|WA ZAlo] HZZo|x

o} & &l Hlg| AHoR A

=5 AoF HQY Purdue Peghoard 7AH]

7} F7hek weEh &g FEEr1Y

7bskar glo] &7heh FEg7I7 &9 7

gohe 1HE AAETE B 5 S

Iukdl Af=TolA F

06 o34 +
Hrpsteg JAAS 062

Purdue Peghoard ZA}, Z3FE 2]

FBAAAE vlastith. MMSE-K¢F 2578
A ALY 8h9] & F AEREEAIZH0.69),
AEE71(0.75), RAT-E0.70), 2
0.34)7F =& AAAAE Yehh ¢
o} MMSE-K¢} Tt &o] 378 41744

&Y AR S & T 5 9l

S AR ok HEE A4
2 7to] AFAAE MAuA|7ta FApA
(

o, My gl o
oS rr
e L
rr

op L

Wb

[e]
.g.l:

A

=
AN oo XL H1 T me

¢
oL
to M

]

2
fu o

e ox
i
)

o
=

2
o %

N
-

o> oX

e
N
Y,
e
{1

Xl

[SpINe

[o

N
oy, |o
>

=

&

~

o
>~
>,

oy P
(TP )
oy, 1o

>

yo &
fr K
)
59
to,
o
S

08), AGWLAT SATE079), 24
D719} ZATFEOWD), A9 9719 et

AZHOD), £ASI971% BAA BE10T)
$A99719 AP0 £ et A
SR B B, SATE, £A9197,
$ATHE 240l B Aom YET, 4
AR A Ee) R, sl S, A%

7

2ol A4 AAE AAEA
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= &7l St &9 UAS WrsE
i A IS e AOE BT

o 7o) ARPerE WA ApohaAe &
7t AnE Foln we haAEd deolE

ZHAR B AS g SHAE T3 FAA
A JMAVS BAERE AS F US AU & AF
o B2 18T W o] FrY tAs o
T WA FRE AS 5 AT o3 71
gtol] A5 At Hatdl dFE HH F
Aokl AAEE A", aSHJE, AAl g &
7)(motivation) Wt $-=4%=7} 1H A YL
ohekgt Wl gk A7 % ALHORE o F
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MMSE-K, Purdue Peghoard ZAMS AA|
MMSE-KS 58 AFAeAA} o] AEE
agom A 7k AARY GRABAE 7 A
s 2 228 A9t

3413, F7), SATE, $ATR)
$E5A #A3), $49971E MMSEK 3
F7 2001491 AN Sl A,
GEHESAITR 194 ol didAtE AAE
ssgn

2 AHFE AAPARA AAFEE F 9
WSAL, FAN BET], SATR, SA9T

717t MMSE-K¢} & Z#a4AE
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498, ASE, AT 5 9ES B9 A7)
5 WIE A% AN ANDAAY 74
A ogk A ge)skE] A, 2001:25:209-216.

ARe, OB, Hels AFAENE A4S
el 9AAES AT AT 604 ol &
N PR N L A ERELE R

1994,33:1329-1341.

AL £ =98 =% Mini-Mental State
Examination(MMSE-K)¢] ¥53} A4-A1
H: MMSE-K9| g 21733218 1989;
28:125-13b.

ksl AL =94 =3 Mini-Mental State
Examination(MMSE-K)¢] %F3} A5.-A2
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