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AAedy #A7t o, 719 H=
QA Gl e
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£ Ho| A 7HBozikas, Kosmidis, Kiosseoglou, &
Karavatos, 2006; Mohr %, 2003), &3] 29| %
oH7b eefdne FUEEHe| A Fdow
AAA ger Be WS 7 AFEH
SFTHBraff, 1985; Fioravanti, Carlone, Vitale, Cinti,
& Clare, 2005). ©]&= F¢] o7} AL
o dF 8l 7% 353 wg dHeA #d
Fo] ) (Nuechterlein & Dawson, 1984; Saykin
S 190, Fe7F 719 B A Ve sol B
9 A TEd IS vAE Aem AAA
7] wjEo]thBarkley, 1997; Corrigan & Storzbach,
1993) olo] TEAA Fo| Aol7} WA A2
o §1—XP§EU1- olgt 4ES Hazl A3
A

il

1%
=
oZ:
o
>
e
HJR
o&
=
w
k]
=
5
g ol

g QAR ol T(Siever 5, 2002)
ARG Sxfo] I ER] ok A7e
2 (Breton %, 2011,
Green, 1994)0l|X % 2ol wha} o] 7ol
7} AAELHo EA X HE(trait marker) 2
AR 1L ) tHDollfus &, 2002; Filbey %, 2008).

FAEEY Sl A HFE = A Aol o}
2o 7% i Abele] BEAe ZARGE A
?%% T A7t gate] Ay BAE £F
4 3| & FAAQl 03?21“% il
= 9 THGreen, 1996). 4= ,
R =L %W# s A& «19} AL
3|4 7% Alele] #HAE FARE Prouteau
T004) AL A= A& Foo Aot
AR A2 T et g LAieh
Heslo] glom, o] FHE B3 Fo F
AW ko] AbEA V) Al
Tgo] "rhaL Agkerd

B Bl s 9 B4

(RN

Nuechterlein, Dawson, &

>
.
>
rz
H

3]

2 QFg vt Aol

5] ol ARe 24e] Hn ek A
Al ZH(cognitive rehabilitation) & & BE 2 A%
@ A sl AARez AYae BE=
st A 7lse FIIe Ae onigit

(Twamley, Jeste, & Bellack, 2003). Ben-Yishay2}
Diller(1993) &2 A 716& SHA7]7]
&l AAEHE AAAQd ABEE QA Zﬂﬁ’i
A2 ek a1, Gianutsos9} Gianutsos(1979) &

A9 9 9ol 53 28 9l A5l S
2 A% 48 A Aed e B

e AR AFE A4 ABE Gl
A

: Age 19708 FHETE A
£ 4 FA i FAAH A7 AH]
o] dgtor AFEHo oM (Rattock &
Ross, 1994), ©]% A2l EEW Aol Ale A&
=7] AFEdEd], ole BATEH A8
”FA A}ﬁ—ﬂ” % A& gl xgwwmg 2

1992). d& & Weinberger®} Lipska(1995),
Meltzer, Lee®} Ranjan(1994)2 AR <kEo]
Barey 249 el Aol @

A7t e QA Fojel sHdE &I o
A Feida Bastlal, FAAEe &9
[ R=N

Al FAE A A BelE T Sle
Aolete 4T Aash Ha
E 32 ) thMassel, Corrigan, Liberman, & Milan,
1991; Siverstein, Schenkel, & Nuernberger, 1998).
wa gardyel F4ud QA Al A
b B9 AT o
O Zo] dHAHA Q1A el Faie]
H =718k = A tHGreen & Nuechtetlein, 1999;
Velligan, Mahurin, Diamond, Hazleton, Eckert, &
Miller, 1997). AAEGY xS Aoz <l

3 1 g3} A%

x%z%o] 0165 ];3_
q
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R - YN / e Fo A
A Aol QA 7%5el A wHE 24D
AFEL A Aol B A FHw

ohieh gel gel A, A 2 A 7]
T A Ae Eastn 9l

(Buchanan, Holstein, & Breier, 1994; McGurk,
Twamley, McHugo, 2007,
Wykes, Reeder, Corner, Williams, & Everitt, 1999).
AL Fe ez o] FoIAAT

Sitzer, & Mueser,

A
32 59 4 90 A2 gl i
2 gtk 488 94 A% zzade 97
snm ANGT WAL ArAel AY A
e 2T F8 A3 del Fgsta
249 e A & ke 5o A
S 72 UtkBellucci, Glaberman, & Haslam,
2002). HAIEEY @ARFECAA AAsE JAAA
& Z2OE AT dyee dibs ==

ao] ghate] Q1A 7)we el SHAA
2YE EYS Hastu
N3k QAT FA T A W A7l
R %] 2 (Benedict & Harris, 1989; Sartory, Zorn,
Groetzinger, & Windgassen, 2003), 2]} <lo]

7190l 3R 4 8l Hase Ao

A

AR oA, HE, dWE, FAT,
1997, Bell, Fiszdon, & Bryson, 2009; Bellucdi,

& Haslam, 2002; Burda,
A A&e] 37t

Glaberman, Starkey,
Dominguez, & Vera, 1994), <l
Aol TrE A ofd-1270d Tl A&
IE= By%3 9l CHFiszdon,
Wexler, & Bell, 2004; Poletti 5, 2010).
e 7o Qg ZEase] A
o BurAY BAe] Fo FhL

Aol Bryson,

o
=

0| Jolagy @Al 21X 7150 olXl= =nt
Gestrich, 1990; Medalia, Aluma, Tryon, &
Merriam, 1998), Y& AFEL F9o THo| F

g 7159 ZA o

Ao 2 Hudlu I THBenedict, Harris, Markow,

9 9 mAA g

McCornick, Nuechterlein, & Asarnow, 1994; Field,
Galletly, Anderson, & Woalker, 1997). ©|o] W&
o U3 ATES Fo o Felo| g
wrhe ﬂaﬂ Aol B zAe Hud
1 A THLopez-Luengo & Vazquez, 2003). €A
Qi A7 dse 2 A5 Az ge F
o Mg Z=aRE Abgsta, A FH
Azkel Nz thEn A48 FTde BoE A

g %} qEz 24997 uEq Aoz
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(2001), Wykes®} van der Gaag(zom)b

T aTE P2 AFSL
A o] Foag
ofef] #gk o] BA 24 glo] A
g 39 Fo ¥ @A
e BAoR Jidy
Felsh e 7]
A 7ed 22
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7+ A= Aol R dolwrt 2-HYT)

AN 90%2] W HEES Kol
7} A on gxle] 43lo] FAF

il
H

o wet HAatz wol=g gl Witk ol

o] AYHAH. HFHE I=SEALHF
< HuddAs ddey gL Atz

ZeA o] YA

(FT L CH O R O

Wiz T

F9, 719, A9 7% 52 B 9
® ooy AhgE ARgdAAE oew
2.

Rey =37 AH(Rey-Osterrieth Complex Figure
Test: ROCF)
ROCFE AlE3t 74 58, A7 719, &4
s et Mk 5
g 58 5o uF 5
(Shorr, Delis, & Massman, 1992). ¥ Aol A+
AlERt w8 B AI 719l Wk fel A
AlH T ROCFE 2AF S|, 544 37 &
ARAL DA 38 39k A 34 SAEA
AAl 30 PR AR, e B
A YRE 7|FO 2 Meyers$t  Meyers
(1995)7F AATGE A F=Ad whet o] Fol X

dxR-Aexol AoldgF 7 AHKorea-
California Verbal Learning Test: K-CVLT)

K-CVLTE o] 855d, dof 719 4 <
of A3 A 55 Hrlske A kA7
DS, 19924 S A3, @] 9 A
7] A3 59 AR E ] Tk 16
Ne] @l E E2FRAEE) 12k5akd] AA
AF3ds A @ F IMESY] dolEE
EYFuBEE) 1 dolEE I4dsA Stk

T AES Oid 9] 2532398
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part B2 FA o] It} Parr AE 194 257}
Aol 2AZ LMYR AAsE Aol 27

= 3 part BE Akt xS HZolrbA A
AT Aol 475 A v A
SRTE

S8 o]FoHt

Stroop Color-Word Test

Swoop AHE M2 Aol FolAE o
Ee] 84 Weg Aeln WsE st
Abel BHAl AHR1e] Q1A AEE wigksle F

gy} Mg Fo 5 =% 3THLezak, 1995; Stroop,
1935). Stroop AAME Al 3HY AALR FAAEH,
L IE T ENE BICEE RDELINE
g S ¢ Zlo] aFHTkw 27). F
HA 319 HAlAE “XXXX77F w7t gt
2 224 oAz oo gomr 3 AR
Al xxxx7h e dANEE ele
aTRcad). Al AR a9 Pae AAE
omjete ©ol7t Bt JaMer diHo
slom SAAA Golsk obd JANE W
Aol eFdthew 27). - oF
Hom o Folzrh

o]

=2

Bt S

7t=
Sortmg Test: WCST)
Fol wet 7
23 ARe ggee =
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Kang, 2003; Meador

-Woodruff, & Dalack, 2004).

Kim, & Kwon, Ritter,

F5d-9&8] HY8& A THAHKorean
Wechsler Adult Intelligence Scale: K-WAIS)
TE F5] fld K-WASHH Z,
737, AR, o19=, 19929 @5
o7, 4k EuRIsh A w3
2AAY AA = ThSilverstein, 1989).

A% A

The Positive and Negative Syndrome Scale
(PANSS)

B
7] 9@ PANSS(Kay, Fizbein, & Opler,

7 IS, PN 0 A <

Oﬂtﬂ o(;:/\é %./\]—jq_ %/H

= (e} =
) 3 _0.)\1.4 =]

[eR=1 o

1
L
Z
>,
o 3
2
w2
o
e
o
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o
M
ol
Fpt
e
o

t‘g-g o)Ak /\1‘1]-51 xi 2

e

1R ARAT BAEE =

[}

=1
7%l 7 ‘]—t— Eiﬂr—t— fg A
FollAel Al e
@}uﬁim. o slate] W
M(repeated measure  ANOVA),
(mived designo] ALEEIoP] AT AT}
Tl Wlolla A ddw, Hluddt A

Al
o] Fezt Wl ey wF Fo| AjLo]
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AAEEY SAY] ZhAd] m|R e A FQRA3N=1.22, w, F(2,37)=192, ns. PANSSE &
A3} Fo AAE PANSS AALS] A4S W g Al Hde FASY, 245 B Gyt
SAAFEA, gtz Ao RN A WEdA R fod zbol7t gl
HEstth a9 9 doxg gyt wEd
A5 B S welr] dal dRERy xPls
3O EE ¢ dTol AAEHAT AFA]
dolzl ZAEE SPSS 15.0 versionS ©] &5} X 2E A Fo AT FEES W] Ay
A8kt T A, vuan AT 27A4EA
AL Y ARE Vst Aok AT, vl
T AT AT FHE W) do AAe
a 3 AR A A frefm] gt Afo] & HolA] ¢
ath ole o ALY FAS AAIs] A Al
AATFEAEH EM ] QA 7ol Aol7t gldtte Ae Al
Abghtt.
A vlmry EAFe oTEA A ROCFY] 7, BAF DAlM = A A%
< z A ox FE AzAg g #FEHAGY, F

A F 19 7IsEY] vk Al ek
oA gk Apolrl Gl (2,37)=5.28, p<Ol. Z AFTY B¢ Fo A

th, F237)=.06 n, FQA3N=.14, m, F2j37) & & Ao vlg] AL +d F 2AF A47)
m. ol QlEo], A Aok {971 FofsHAl Sk B, t(12=-4.74, p<.01, H]
AR E fFogt ApolE Holx] &kt wwd BAlTAAME olE e S #EEA|

AT v a AT
(n=13) (n=13) (n=14) F
BHEEFARD BAHEFHAD BEZTHAD
A=) 38.85(5.00) 39.00(7.11) 39.64(7.07) 058
RHAFD) 13.15(1.57) 13.15(1.91) 12.86(1.56) 141
A SAF1Q) 99.38(10.40) 98.31(10.74) 96.86(8.87) 217
FH717kd) 17.15(6.79) 16.54(6.49) 13.00(8.88) 1.216
AR ) 21.69(5.57) 22.38(6.86) 26.64(8.56) 1918
PANSS
T 19.46(3.91) 17.54(3.53) 18.21(3.66) 905
S5 18.62(5.91) 20.62(4.65) 18.64(4.18) 707
Uni e 36.69(7.19) 37.69(7.74) 36.43(4.33) 608
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o, t(12)=145, s, t(13)=.51, w. AL F
JAE ROCFO| RAF Aol A3, Ad@dT3

T, F(1,24=10.82, p<.01, A+
., F(1,25)=7.04, p<0LelA H2l3t =3 2}
A= Ao HmTH FATA = o]
Zpol 7} BAEA] Sk, F(1,25)=.62, w.
g & Aol Hlaad} FAwel Ba)
=S AN A4S Bl ¢ Hladt
T o Ag AolE HolA &%k
517 A= AL A/ EH7t
Rom, F(1,37)=59.62, p<.0001, A F

4 8
5

N
-

ot

1o,
ol
R
X
o Hif

N
N =

oo 88 ooy B0 A
i) o
o N T

BF AL Aol v AL & FolsHA F
H AFE Btk AT, t(12=-586, p

<01, HIT, t(12)=-391, p<.01, BAT, t
(13)=-3.55, p<.0l. &Y} A& A/T x Ho+
A4S B BEE A L3kl ROCFE] A
A I DAY A AL A5 s A
AF < FJd ool #FHJA, F
(1,37)=55.62, p<.0001, F(2,37)=4.31, p<.05.
AP, vl B AT BF A Ao ]
3l A = AA 3o o] FESI,
t(12=-6.90, p<0l, t(12)=-344 p<0l ¢
(13)=-2.78, p<.05. *F=2¢ & EM3 4
I, A F AP vlwd, F(1,24=649, p
<01, AATF BAT, F(1,25)=671, p<.0l,

=
&Y

ROCF9] 2AL

ROCF2] A8 A=+

oAA gt 3 Aol7b FEEJ oY Hw
T3 SATAAE frelg Aolrh HAEEA|
&kth, F(1,25)=.04, ws.

o] 719e] e #fs AAIgH K-CVLTS
A Al 1-52F BEgolA A H/E 73
7F FEEAY, F(1,37)=50.37, p<.0001. A&
, HlaT B AT 2T AE ol Hlste
g & o] e HIlh t(12=-5.67, p
<01, t(12)=-2.33, p<.05, t(13)=-4.39, p<.0l.
ou A skt AL FHsAME AL
A 2o E A A5 < e AsAg B
I7h ] Fokrt

A Folo} A §BdS sk 9
&l AAIE Stroop FARS] Tol ZzdeA A&
A 27 #ZEJY, F137)=737, p
<OL Al gxke] A A A $o] 3
A3E EMe 27, AFTE AL e v
& g F FoaA Fe oNkgFE HA
b (12)=2.62, p<.05, BA|Z B] mol A
= A /5o F8 zol7p HEEA &%
t}h Stroop 7AAFY] AR ZAAME A H/Z
3 92 A" AF < Jd deAg a3t
WA Gt ol s A= AE
A5 2 AL A/ x I FoAE &
7 FFHJAY,  F(1,37)=684, p<05, F

E)

Stroop2] ©ho]— A1 @ uk-g-4

B 18 "
16 9 A- .
3 1 ) ~A
™~ 12 5

3 e -

s, ""‘ 1 10 3 .= -
il L s 8

A& A EF A gA A8F AeA NEFE

[(—282 —a— uaZ - -+ - E4F]

O 2. A2, vluan SHZe| ME M=o Rey T AARRL Stroop HAL T
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The Effect of Computerized Attention Training on The

Improvement of Cognitive Functions in Patients with Schizophrenia
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This study investigated the effect of computerized attention training on the improvement of cognitive
functions in patients with schizophrenia. A total of 40 schizophrenic patients were randomly assigned to
one of the three groups: the experimental(n=13), comparative(n=13) and control (n=14) groups. The
attention training and Korean typing program were administered to the experimental and comparative
groups, respectively. No training was given to the control group. The attention training consists of 10
sub-programs, which were developed to train sustained, selective and divided attention. Comprehensive
neuropsychological tests such as the Rey-Ostertieth Complex Figure Test(ROCF), the Trail-Making Test, the
Stroop test, the K-CVLT, the Wisconsin Card Sorting Test and the PANSS were administered before and
after training. The three groups did not differ on the performances of any of the neuropsychological tests
and for the PANSS scores administered prior to training. The experimental group showed significantly
improved performances on the copy and delayed-recall conditions of the ROCF and the Stroop Color-Word
Intetference condition, which were administered after training, than did the comparative and control groups.
In addition, the experimental group showed significantly reduced negative and general pathological
symptoms after training, but the other two groups did not. These results indicate that attention
rehabilitation training is effective for improving the cognitive functions of chronic schizophrenic patients. In

addition, these results indicate the importance of cognitive rehabilitation for the treatment of schizophrenia.

Key words : cognitive function, computerized attention training, negative symptom, neuropsychological test, schizophrenia
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