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AAEEH S0l Kol vkt AAAE Ts Fel FelAE
53] #Z]1719] Aot W e wa Sl ol AU et
gA=0] 7HA = vE AAAE 71 delet vl W sHA A Eo 3l
7] wZoltt(Badcock et al., 2005; Braver et al., 1999; Chey et al.,

<)

O
5

2002; Fleming et al., 1995, Goldman—Rakic, 1994; Pantelis et al.,
2002; Silver et al., 2003; Twamley et al., 2006; Weinberger, 1993).
9 BAA BRHE FE

I

X
>
e

., S, oldl™, 7ol s X vt
st G99 AR Tl Aol FEAow #APT|e] Aefel 7]Qlst
o® oA4AAI 9lew (Baddeley, 2000; Baddeley, 2003; Silver et al.,
2003), ool we} AP A58 AFolx AAdriele] Fifol F
Hol ¥ 9tk (Barch et al.,, 2008).

Z]i71doldt Al FHye] o ARE  dAFeE THA
(maintenance) 3}al W& = ZFZF(manipulation) 3= d=& 2] QA4 1A
olwu] gt} (Baddeley, 1992). Baddeleyel w2 (1992, 1996), 2719
T 70e e A A (slave system) & Y 3 7] (central executive) & T4
At o AAe 22 do] RS AF ARE dAA R dAeE 5
of AlFgt Ao R FAEE dH T HAVI= F ool A
AE T A Fdo ask JHe| FE st olE AL

7= %} Baddeley7b AlQbet Edlof] whe} 21795 A &l

A

ol
rlr

=

ko

2

(&

LU A
2
x2
rtr

PN
B
o
rir



oF st Amel §¥& FoR dold msleln AP Aerlelew
TEEAY, T AR Ay 3L 7|Fo® vx Ay xz AHgow FE
sto Z4d7]ele]l 548 Huh FAF R A= ATEC] AEHH SR o
Foj# a1 It (Anticevic et al., 2011; Bachman et al., 2009; Badcock et
al., 2005; Braver et al., 1999; Cannon et al.,, 2005; Hill et al.,, 2010;
Kim et al.,, 2004; Leiderman et al., 2004; Quee et al., 2010; Tan et
al., 2005; Thakkar et al., 2010; Twamley et al., 2006).

AAEA gateld BAREHE oy K #HA7Id Aol FeAME
=d ol &3 #4471 el

i
o
ok
o
i
2
)
12
1o
o,
:%
N
)
N
I
o
4
&
30
rlr

2 ogAAI Q7] wFolti(e]&Xl, 2011; Carter et al.,, 1996; Conklin et
al., 2005; Glahn et al., 2002; Karlsgodt et al., 2007; Park et al., 1995;
Park et al., 1999; Thermenos et al., 2004; Wood et al., 2003). &3 &

ARy B9 T AN Fpt FH A A FHE £

-

=]
A

ue

W =2k 8219 AF3]A 7] % (Constantinidis et al., 2004; Fuller et al.,
2002; Gasperoni et al.,, 2003; Niendam et al., 2003; Takahashi et al.,
2005; Wood et al., 2003)3% 719, AE 58 9 AAZA FAd= F=
e AdAE TVlsdE WAsHA BEdEe] glgol BiHE tk(Badcock
et al., 2005; Berberian et al.,, 2009; Chey et al.,, 2002; Silver et al.,
2003).

els
k=

=<
Oft

A7 Sk IA B9 & o] 77t SHE AT
71AE 7HA 3L ek o] Al7]E o weH(D'Esposito et al.,, 1999; Glahn

Es
et al.,, 2002; Tan et al., 2005) AAIELYW 329 F3F 27y w3t 3

&

_2_



Aop 22 Ao m FREo] AFE I glom, ojelgh Aol AAREE A
(delayed response paradigm)”7} FAFo] AFgEE3 Q3 (Glahn et al.,
2002; Kim et al.,, 2004; Liu et al.,, 2010; Park et al.,, 1999). ©] A=
AR A5 A AZEEQE @] Vet ANkE ek 9l 2
AAE =5 AAlel wet WAooz A A stst= HF S Lot 24 =
Aoz FAE A7) 4] W & gAlE FEeke] A e 8o
sttt A4S 7FA L 9tk (Glahn et al., 2002; Kim et al., 2004).
T AARg HAE ARGt ¥ AAVIdE oA AR £
g oz et AR A8 A5 AASAT vls] AR S}
7F 33 AR gA9f 22 Y BFolA 3 ASE HolARE 3pAe] H
2 F8 AstE Kol Ze Hiska ¢tk (Cannon et
al., 2005; Glahn et al.,, 2002; Kim et al., 2004; Liu et al.,, 2010). °]¥&]
st A= ARG SAtEo] s 31t ARE FAekE 58 BHue ¥
e UWHem AFdse 5 £ A%V HaAA Tl ™

2 43sts 7R3 9SS 9m|dttt (Bachman et al., 2009; Braver et al.,

>,

1999; Cannon et al., 2005; Kim et al., 2004). o]o] Ql&EIA FAF+EH
shate]l 3F AAV s dAef A FH o JEEte] ZF o] vE AlA
el 7l ofEWA #-Yo QertE delds AETE o] FoiA o Ut
(Badcock et al., 2005, Chey et al., 2002). & 59° Chey %(2002)2
3y 8 g3 27 FAAME 53] ¥ #Y 7199

Fol Aaway sxel 19

okl
N
N,
X
2
N
12
I
i)
>
Rl
1o
g

el

=

By @ae] B gue v 8 2% o] AY wYn ojws #

Aso] YeskE A AT Bk e B Ane) 22 ol A
E‘gj] z.

of hE AT S WMFYS BAAQ oA @ ARES T AV
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0. o] 2% W73

1. 27 A7)0 A s 22 B3

a3 ZAG719e HA el dast ¥t ARE FS ARE -
A SFal 225 1A Vel 2 Ao wu(Baddeley, 1996). Baddeley?]
Zq71e] Edle] mEw, b AV 3 R gAo] #ofsh=
A&7 A7) (visual—spatial  scratch  pad) ¥ HXH AR Fo=
ty Z2&shes TR d712 7 E ok (Baddeley, 19925 1996).
S A7 A fdol wet 3x ARG =4 Rgow RS
=9l (D'Esposito, et al., 1999; 2000), ¥+ #H}HL& ¥ FHE
A Ao w Fosteta Aetes HdS vlske 4, 27 A
AAE= AoA o}yl o]l YARow A %A= Bt
g A4S oulsttt(Owen, 1997). &97192 sHx9} 22k 174 0]
watxoz Az g2 JAE K dgol  wEA 1
At (D'Esposito et al., 1999; Glahn et al., 2002; Tan et al., 2005).
oAlE =o A7 del ARE FASe HAole HS AT

sk
=

ofl
ol

ox oX @ Ay
o Ay
2 o
) o,

S

il
(A
o

o
o
%

==

3] 2 (ventrolateral prefrontal cortex)©] =23t &
et al., 2000; D'Esposito et al., 1998), AR E Aoz F2st= YAgol=

W 2]= A A5 3 & (dorsolateral prefrontal cortex)©] F& #Hojsicia

|

H3u¥E 3 A (D'Esposito, 2001; Glahn et al., 2002; Owen et al., 1996).
Baddeleyx= #7199 & 34 JToAME 53] AFH AHE UYHo=z

A ol FAH Abn, FE, BA A, ANRY 3 2 X



el a7 Es 1ok AZ9e #9719 e4uy FASlth(Baddeley,
2000, 2003).

T A7 A Ay 224 AHE RS AR 96
Aol AA I A AA Aol At Fof A=l tiE] wEgskE Zlo]
Q4= AARks FAZE P H o] AFEE L tH(Glahn et al,, 2002; Kim
et al., 2004; Liu et al, 2010; Park et al., 1999). =, ¥3t 47199
S 9y AREHI e A AAE FAlE AA 7)E Fe AN E
Ao F3F ARE @] 7]shs ANkSs Qe 9A 29 AA R

st AAlel weEl WHor  x#slo
Tt 24 2o AT webA o] A= 3t

et 3 A97Ie F RS
Tste] ZAFeEY o] goldtrhE S 7HA 3 ATH(Kim et al., 2004).

TR AANE A E AHEse] FAAE] I3 AU S ZAbet
ATEZ T e wla] 2 2xdelA fFoAstA o 1 WA O
T2 o] YEhdS Haska t(Glahn et al, 2002; Kim et al.,
2004; Liu et al., 2010). °l& F°] Glahn %(2002) dd1E0] 34

el ws 22 210 | 31 WA ¥ E2 eREe Hole A

)= AARIEe] A e wlE] x2&

9SS AJAFSECH(Christoff et al., 2000;



D'Esposito et al., 2000; Goldman—Rakic, 1995; Liu et al., 2010; Owen,
2000).

BAEEHY SApollA AREE = VY, g, 78, JAWVs, A FE,
T To EFele v AAAE 7158 Fel (Kremen et al, 2000;
Saykin et al., 1991; Wilk et al., 2005)7} 217]91e] ele} #@=o] 9
th= o] A7) = WA (Goldman—Rakic, 1994), A%+4™ =zt 37k 2
A71e Aol st Ag-=o] oA My Eo| gtk (Carter et al., 1996;
Keefe et al.,, 1995; Park et al., 1992). &3t &9719e] Aoll= vHd 2

Z, 2011; Carter et al., 1996; Conklin et al.,, 2005; Glahn et al., 2003;
Karlsgodt et al.,, 2007; Park et al, 1995; Park et al, 1999;
Thermenos et al., 2004; Wood et al., 2003) GTolA%E #Z=H, utzbr
T3F 2719 Holle FAEEe 54 AnE AAAL Ao (Park et
al., 1995; Glahn et al., 2003; Wood et al., 2003; Smith et al., 2006).
gkt 23 A} HAE ARESte] AAEEY Ak 33t #9171
= AR A9ES AR @AEol w3 ATl ZAelE 7HA AL 3l
55 YA Hudta QtH(Chey et al, 2002; Conklin et al., 2005;
Fraser et al., 2004; Gooding et al., 2004; Jansma et al., 2004;
Kindermann et al., 2004; Okada, 2002; Park et al.,, 1999; Pirkola et
al.,, 2005). & E°] Chey (2002)& g 3EAwel vl ZAEdy =t

Tol B A /1E At ¢ R A4 21 BRI o R 458

12



Hol= Zl& dEsgaL, 33 Adriee] 54l n-back HAE AR

Jansma 5(2004) % AAZAE @A 33F AQUd AA sl A

F 7= 3 A7 Zels oA 2 o8 S
= ¥ FAAEAd T4 S AR A Vs WAlskA dEEo] Ut
3 RaE 3l Qi (Carter et al., 1996; Pantelis et al.,, 2001; Park et al.,
1999; Takahashi et al.,, 2005). & &°] Takahashi 5 (2005)2> &%t %
Q719 SAHs7] A&l ARgst A" HdE 7] AAF(Advanced Trail
Making Test)olA AdF Aol vlsfl FAEdR SApato] FoatA o 1

WEAZE Hold, B2k A FANA FHe] AfASEF A7) BE A% 5
S TP A V5l B Bn o B gd F4L RYL BEar.
olUR AT A: T AvIle] BAL F W AN N5l FLB

HE T o= A Agy ddE levkE #elaak skt (Anticevic
et al.,, 2011; Badcock et al.,, 2005; Hill et al., 2010; Kim et al., 2004;
Leiderman et al., 2004; Tan et al, 2005; Thakkar et al., 2010;
Twamley et al., 2006; Quee et al., 2011). &, XA #Z=H= F3F &

gr1ele] gt B Ane AT wYsE AT B3 AFES w9
SeA S 29 BPat Pue zA] wolsht FYNBYIY AR W

ATy 2] 3 #AYrie el ux By 221 3y ol Ao
F AFg ¥ 2 =1 (Cannon et al., 2005; Kim
et al.,, 2004), o] A= AAE T A= AA AZHERE ©ed] Y]k



ARk Qs ] A A AAME e wet Ao g A 2325 e 7y
= 87%ts 24 2R FAEH FAAUIY A B x2& dAE 28
o ZAFsHZ] el &-olstth(Glahn et al., 2002; Kim et al., 2004).

PR AQWS AAF AgF] FARAY BA T A7)
A AFES PPFAT va PARAY Aol A zAnte 2

2 2304 FoetA O HWe F3e Bds BT (Cannon et al.,
2005; Glahn et al.,, 2002; Kim et al., 2004). & o] +43t AARS
WA E ARGSte] ARG S AT S A9V HA 3
= HlW3F Kim 5(2004) ¢ A= A 204 = F o] gEgAgE 2
g Femst 2folE HolA| ok WhH, & oAM= FdE AT
Hlal gkakrro] folstAl o YW AgES KHes #ESiY. Cannon
(2005) 8] Aol E AdEATel Blsl AW SApto] F3F FH

22 2 T8 | 3 wbAIRN ¥ e AgES BN, oA X

9,
ot mﬂ'

FFolA FostA HaE A=

2005). oldd A4+ AH=L FAAEGY s W] ¥ ARE 9
st oo A%8s 7HAL V] BHue 33t ARE WA oRE AT T
W22 AAH xHo] oE= A A AL Slee ARG
(Bachman et al., 2009; Braver et al., 1999; Kim et al., 2004), =, 44l
LA Sxpe] I3 AG71Y Aol7 Baddeley e #47]e] RN 3 A
Bl gx|of AEE AlF JAU)Ee AR SYdAAV e AT i
7V AARETH

-



3. BALLE #FAY I FA7IY Fole AFAY 717

Y s Aok BEudHa Slvt
(Kremen et al., 2000; Saykin et al., 1991; Wilk et al., 2005). FAl&+<4
gkt Al AR E e ol ARAY Ve Aot fEA R Adr]ee
ol wiZol ZElEtE FEo]l A7l ¥ =t (Gooding et al., 2004;
Park et al.,, 1992; Silver et al., 2003), & =° Goldman—Rakic(1991)
< AAEEY SAelAl AFEH= Fo Aell, BE ke 9 Rkg A A9
oo Egste AW Vs Zelvt H3E Wwo S a7 EHE R 9A
13w ol Holl, = AQ719e] Zellz olsid & Avta T3l

%g,
:Nz
_1>4

= =98] EEA, olEgt A4Ee] A= 4
A gk F3F ATl Zelirt vE AdAE Ve Aolsh #-y
o] 92 7tsAS AAFSEE Yth(Berberian et al.,, 2009; Silver et al.,
2003). & &°l, Silver 5(2003)¢ dA-ollA WdesAe B¢ 53 &
A7 FHAelA e F3B FFol v AR HAFY s3I [ g
Holx| ok Wk

AALe] 3 FoJst AR AAS Bdo] AT T3 Berberian &
PN
T
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(2002) & F7+ A4 7191 Axte

gt} (Badcock et al.,, 2005, Chey et al.,, 2002).

-

5] Al Aol A, ol

=

—_L

o

qa 7l

H= 3
Ve E AAF
o] Chey

1

&

1o
=

o
o

A
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=

CEds

(2005) <

w3t Badcock &

Fotct.
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Fol %

°©

—IV(DSM-1IV) o &A

2+

=

A

il

Dz

)

A
Aol AL H Al A

ol
=

o
s 4

1ol o] Ak
i A

hud

1

H
=

3 A
16t

A
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AT o
=

o

B’
B
K

X0
B’

0
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o

X
T

g

X
o
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g

<
o

shel A4

s

[e)

=

(Structured Clinical Interview for
1996)

DSM—-IV—Non Patients; SCID—NP, First et al.,
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2.1.1 The Positive and Negative Syndrome Scale (PANSS)



AAEEs A oY, 54 S dAE 8BS S48 SlEl
Kay, Fizbein % Opler(1987)7} 7H¥st The Positive and Negative
Syndrome Scale (PANSS) & 2 A]3}%th. PANSSE ##27F o4 2 34

U opgel 23S Fu AAEDY B4 JA Welel oal FPshe A

3 9= 14%E Huxel 747149 FAE HE (Likert scale) 2 H7}shH,

B7HARRE AR EE FEATY 092, 545 .86, RPN Y 742 KLY

2.1.2 DSM-1V & 1 ZHE 93 +x39 JA HdF(Structured Clinical
Interview for DSM—IV—Non Patient: SCID—NP)

ALEA L)

o
o
=
oH:
mlo
R
[-‘O
ol
o
N

] #18 First % (1996)°] 7
sk DSM-IV 5 1 #olE % =39 4 A (Structured Clinical
Interview for DSM—IV—Non Patient: SCID—NP)< A A]35}$ltF,. SCID—NP
= DSM-IV A& 7ol wet 5 1 Zolls Adstr] g vk 2309 dg
SR, AAAE S8 #E Afste] A Sl web o Aol
o= Jorles A AR 7] % (decision making tree) & AFE-3tth 715 7t
T3 & 1Gls 52 @dld <k &), 2(9A vvh) Ee 3(9A == ddEd) o

e 7001, & dTeM e e 5 (2000)°] ®QE

i
=
£
ne)
g
Y
)
>,
ottt

<
N
o
>~
=
ofo
ol
ol
38
O
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2.1.3 Beck &% E (Beck Depression Inventory: BDI)

A EATIS ZAEEY S = e A 98 Beck
5 (1961)°] /W3t Beck 92 # % (Beck Depression Inventory)E 3dh= 3
Oox Wkt AL ARSI THEIYE &, 1991). Beck $& HAEE $£9
AA, A, w71, YA SAe Brbeke AR A AR F 2109 =3

o TAEH 4 2F2 0-337HA 9] 44 HERA FH WHels 08-63

A7kAlol | WA FH %= 840tk (o]d =z 5, 1991).
2.1.4 Beck &3 E (Beck Anxiety Inventory: BAI)

WA ZAEE Ao BF S Al 9@l Beck
5(1990)0o] 7R3t Beck E<¢F % (Beck Anxiety Inventory)S 3h=3o
2 ke A ARESIITH(AAT &, 1995). Beck ESF A &S] A
A, QA AAA FA4S Hrleks AR TA AARE E 212 o A

o7 B3 0-38719 48 AERA FH Wt 08-6397Hx0lv,
¥

A FA e 9lolvh (AT 5 1995).

;Ao 719, AR Ve, Foe Brres A AAket
2.3.1 A+ 719 AA

_16_



(1) Rey =8 #HAF (Rey—Osterrieth Complex Figure Test: RCFT)
Rey(1941)7} 788l Osterrieth(1944)7F 7HASH HALZ Al &%F
T4 59, A7 719, A AAS 9 A=k Y W oolgh wHd A 5
g O vt JIATe e BUFstH. BEAF @Al S22 3% WA (BAF AA
% 3% )& I SA(EAF AA F 308 ) E AAEHT AHHLS Meyers

et al., (1995)7} At A 71&S upE&ch
2.3.2 9] 719 AAL

(1) s=d-—Axyol Aojgrs HAF (Korean version of California
Verbal Learning Test: K—CVLT)

Adojsts &9, Aol 71 W Ao 243 A= 55 Frbskes AAHA

7] &, 1997; Savage et al.,, 2000) 2 =7} #7317, @7 2 &7 273

&, AL T skel AARR A Ee] k. 1-6xkel AA 16719 ©oj (A =

UFL 74 ARIGS B F A HBB 529 wolES

i

2.3.3 A 715 AAF

(1) 9224 Ft=EF AAF (Wisconsin Card Sorting Test: WCST)

Heaton(1993)°¢] 7§13t A4 FIEiF A I 5wls 383

_17_



A g5y, AN 5

SR, meE SR #A6 old] AmE BRes o] evdd. A4 B
oHEF A glol ®F FAZ wAA Hrl, B AR BF FA we
A0l gL wholof §& Aol Ak o] AAY AW FHOE F A
WS 5 F OR 4 A BS54 HE OF £ WA OF WMEg wus
O &, Y WFE 5B xFun

(1) 2E5F #HAF (Stroop Color—Word Test)

Stroop #AF(Stroop, 1935)+ ¥4 WHES Alstal A 39
Ao Ao Aduror FoE ATt v9e S54%th(Lazak, 1995;
Stroop, 1935). Al 7HA 2 (de], A4, doj-AA) oz F4xo] 3lom
ol oAM= AN JaZ A AR wo] ¢fY], A ZdolM e A,
g 22% s ARz AdE 73 XXXX) ] gd8A Q= da A 2}
7], ©ol=AA M= MAE orfsh= wojo A YA Ne wWehs
Zlolty, A 7ES I AIFA5x) FRF ¢S ool

(2) A= 917] AAH(Trail—-Making Test: TMT)
Az 9l7] AAF (Reitan et al., 1974)= &4 F9, A4 554
T, AR g s Vlee S5k AAMEA] Part ASE Part BE 4
th Part AolA = 26708 AE sAWHE d4dets 3ol 875, Part B
o= wA7E 2o s A(1-13) 3 =47 2o Q= AU-7h& =&
A

A9 Adw Wgobhy EAYE Adsht o] eFAth AP WA

rkl b

_‘_4
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I FTR AE

=

.

(3) d2 #HA}
d2 #HAFBrickenkamp, 1981)+ AEA o9 4l Fo JFHE =
doke AAFEA AT tidAE AltE A W =
= TEsloF dnk A £k, F =7 W 739 dS A6
Mol Aea Foles Fristt AAbeE do pE o] Foxl F 143 C
47708 FEol FoXTE AT Al A 2 & omitk 20% 9]
AgEAIZEo] Fol A, FoIx AIZE o] HxA=<l S JRe] Aol HE =

@ o 7bsd @ wol BAE St Aol 2T B AT & wss

u
-

(1) @53 958 JAASAHK-WAIS) &5
(
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* TTBI M NI IO 0
d s ; 3 x
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& ) P~ = o o X0
s F oy 0 & oo X G e ﬁﬂ%mr
e R Kog MO0 oy, I A -
- 9T AR = T ®
_x iy ﬂDL 17_A| N = 3.L
C e o = o N X mow ol
S S Bl S N
G &
= AT ~ ~ I A O
T R S T i
S =~ o B Wy X T N o N
s  _ b T o— T X )
S O =T V=T E T N
R A R ) : STt
g 1 ° R e L
e T T oM T Nx
= W v X B R MW o
W & B N o <P e T oo X
T S SN S SR SR R
] Tl R wﬁ R o o ® B Joo
= o o o N r o S o ~ o
S R B A N
@ogood N w o B
o Mw_l ) ~N o2 <M . Mo gt
RN g B Do LN @
A_I ‘_Ir,_y| %o %o = M% ‘AvuAI ~ T W_ﬂw H ﬁn_ ~ et
.1ﬂﬂ%wo,mﬁg%_z_ﬁ%%é
T A F © oW R e T oo
(] il Mo e = o M T 1 oo o
M TN Lﬂ NCS X H_.L g
wﬁﬂzgﬂﬂ;ﬂznﬁw
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o B Ad Fojase] #AE FE8] olsfiste s sttt 2 A= 3t
A2 B 2 29 HAE A 50418 FAsER o, b 239
S50M 8 F =502 ol At 5, Ad Feixs & 1004189
T A8e U 2508 e E5 9 26A38Y Fsdv. 54 219
HAE WA A we detve oA madE AdAsky] flske sk =23
W 22 24 FA4 AA =45 9 #&3}(counterbalancing) 3¢ A A3

tt.

>,

SA 5 A, A FolAA A @ 24 F 24 BE APHOR
AN E mdA AR 9RF Jsal o] & Bz Ad 713k o F

254 A21ge] AAEE AR NEFES St o F Sof w4

= & =7 nkest
EE AAEAT w13, 24 20 3 F8 Adls A AAEE = A A
70 AE A 7 T AN EE sz WEke] wet d 3 olw e
AAZE A 77 F yEhds 254 AR fA] 9k dA s e 25 HE,
wdA s A% MES T8 Nbestes A AlElnh

S A9 A= E-PRIME (Psychology Software
Tools, Inc., 2006) Z2IH;S ARkl AASL BE A=2 A4 vig
= wFow sto] HSFE S Fodeol AAEATE HATE AR EE e
AMYE o2 FAE B A=0] 1500ms <t AAE F, 2500ms F<HE] A
A 71Zko] FolXint. o] VI3t Fb wA RANM = AR FAI(H)7F A EH

= WFY ARV A"
AAd 71zre] Ay 254 Ay ow A WRE ZF=o] 1500ms FF Al
A=z, 1500ms &QF A& FAI(+) 8 g ol AAlE F thg Aldo] A

Aok Ag oAzt A= wES A A A (1500ms) F a2 ©]oJA] 1500ms?] 4
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2 A g (+)o] AAH

AR Al Wbg Ab=o] AAlE A C 2 FE 3000ms Well 7t

FRom, o] 73k el o

S
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Elaoas it

o

3} v

2] A A}

of m&

i
i

0
W
"
Tor

o

—_—

0

Fote.

EEE

3|

77 (independent sample t—test) AF&

4.2 ¥F A=

of ¥zt #AA71e} FHAlNM HERd ¥

A WHFEA (mixed design ANOVA)

g8kt

A
=

2 Qo=

Sk

)

Mo

X
o
mmo
]

<
%o

o] Pearson
e 719 A o] 3]

Alr
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J_.NO
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AT

KA

&

BDI/BAI

tick 1 A3

SRk

BDI,

ns,

t(567)=0.07,

’

iy
t(57)=0.14, ns, BAI, t(57)=—-1.61, ns, A8, 22(1)

A

o
™

0,141, ns,° A &

!
oy
o

&

W

,ﬂH
i
of-

o}
¢

Jo

J_.NO
N
B

T

iy

o

0

1 o]~

o Aol B

Al (M=110.67,

p<.05.

=2.40,

t(57)

F| Sl

&

o

#o] 7}

gl

59

3

AAEAY 32+ (M=102.86, SD=13.02)¢] H]

SD=11.99)°]

o 7 AYGY FA e #x %=A

X
B

171 S1skol &

S

=
[e)

g

=1
=

T A7) Al s 27 1, AR b Aol

|

& A

3%

P o, ek (

ERL

S
=

(mixed design ANOVA)

ol

s

kel 12
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Fi. HASHZI HAZAY xR o FSA s 54
HASH T HAMEAH Xt
(n=30) (n=29) t(x?
H(EEHERY Ha(EEHEHXY
() 38.43(9.00) 39.69(8.71) -0.55
g Het(d) 13.40(2.18) 13.36(2.09) 0.07
BDI 9.63(6.54) 9.34(8.85) 0.14
BAI 7.50(8.19) 12.03(12.98) -1.61
FH x5(Q) 110.67(11.99) 102.86(13.02) 2.40°
AH(y) 0.141
=8 12 13 -
{4 18 16 -
i 717H4A) - 14.83(7.27) -
PANSS
UM S 4 - 19.72(3.23) -
SMBZHN - 20.14(4.40) -
dhe o) - 41.93(4.72) -
=& 2k=(Y) -
HEEM SH MY 2k - 19 -
Had aHAY ob=E - 8 -
| EtEE Al 2k - 2 -

+x0< 001, =p<01, x0<05
BDI: Beck Depression Inventory

BAI: Beck Anxiety Inventory
PANSS: Positive and Negative Syndrome Scale

ok

HgFow dAste] A5 dFS FAS A

HESAIZES] A, FAek gF fost Aoy #EEHSeH, F(1,
56)=14.33, p<.001, ¥# ZA¥} 2 274 7+9] o] T Foadnt
F(1, 56)=6.86, p<.05. FAFoR, AT HAE HAEAW sxd
(M=1078.27, SD=37.95)°] H3FAT(M=872.10, SD=37.29)°] ]3|
oA o 70 RESAIZEE Blom, 19 A #A 20 (M=797.24,
SD=198.14) 8t} %z A (M=1149.64, SD=282.38)°lx #F3tA o
0 HEgAIZo] JFE T REEAIF A 2 Ik 31 A5 AL mvhe

e A ekt F(1, 56)=0.38, ns.
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ofm
x
M
H
02
>
AT
ne

T
rk
P
M
lo
0kl
ET
=
olo
>
Y
H
02
Lo
T
lo
ita)
K1)
N
>
k=)

o

HASH P HANEAY X ot
(n=30) (n=29) e f
ET=INE7! 872.10 1078.27
14,33
(ms) (37.29) (37.95)
SE 90.40 83.50 3
12,66
(%) (1.30) (1.40)
() EEQA}, »p<001, =p<01
E 3 HASHZE YASAY sixpae mx| =A@ == =A 7+ xlof
HASH 2 HAEdY siAba F
(n=30) (n=29) F A5
F351} _
u} x| ==&} 1} x| EXS oy ESEEge
- Mz
SrSAIZE 69603 102886 90194 127486
6.86 0.38
(ms) (16069) (224200  (17950)  (224.20)
e 95.87 85.87 9262 7331 )
0156 11,80
(% (2.29) (6.41) (5.96) (14.17)

() EZHEA}L »ep< 001, »p<01, <05

g gEY Af, Ad B Fost Aoyt #FHSIew, F(1,
56)=12.66, p<.01, ZA =17 x2 27 ko] Ao] T Fostqitt,
F(1, 56)=21.56, p<.001. FAFo=z AANEAY 323+ (M=83.54,
SD=1.41)0] AAZAT(M=90.46, SD=1.32)°l vl FostA *+& &
5% BYor, 39X 271 (M=94.27, SD=4.73) 8t} =& A (M=79.69,
SD=12.55) A fFelatA o w2 J&FEo] FFEh £ v FE o
Ae A3 A 7k AszFRg 5y #EEHAY, F(A, 56)=11.82,
p<Ol. 3A g 2 o] wE F HAde FGES 27 20 AAH
Atk @ FaEH HF A A 2o FAEdW SR (M=92.62,
SD=5.96)°] FAFA T (M=95.87, SD=2.29)°] nl& © +& AFES
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X
B

t(57)=2.78, p<.01,

wolon,

IS I

9]

(M=73.31, SD=14.17)°] AF A7 (M=85.87, SD=6.41)°] H]

SRESE R

4.41, p<.001.

Bty ¢(57)

Fol #t=

x

1,7 A s FAs 24 Fae] FEEY

171 $13

S

A AT

teldh 1 A A

2IAE

S
=

NJo

3

H]

AN EA T (M=-10.00, SD=5.66)°]

(M=-19.31, SD=10.46)0]

BAT} ¢(57)=4.27,

=
=

gl

T A

9

M

p<.001.
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171 Sl
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A fskel FHA
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3ol A Ao} e}
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J0

IQ Hof)
.05
10
A1
53"
48"
45
A0

.l

=
, 4

29, 3

(N

-.10
-.01
.25
.29
27
.26
18

A7
-.02
-.33
-35
-21
-21

18
22
02
-.20
-.25
-.12
-.02

1-5%t
2=

dz2

58"

.35

e

=527

H
Ko

Kl

of
K-

-.33
-47
.36
-.12
48, p<.01,

-43
-47

20
-.32

23
.36
-.33
.05

33
34
.32

-43
K—-CVLT® 1-5%}, r=.53, p<.01, 5= 7], r

=

R

]_
=5 71, r=.45, p<05, 34E, r=40, p<05, M == HAF7F YERY

°©

TMT-A

TMT-B
Stroop

K

T™MT

+x0< 001, =p<01, x0<05

S
=

o

B

A

B A7)

i~
Mo

d2, TMT, Stroop AA} A

, r=—262, p<.001, & REEA[ZFo] WMEFS d2 AAMA O F&

el Ao, 23 A7) HAlS vA] =23, r=-.52, p<.01,3%

A71999) o8 8 Aesol d2 A2 FART A

H

i
A
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22!
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H3leh, r=.58, p<.0l.
A2 AN AAH(TMT)

s

of ¥

SEER

ORISR

i

Lo

T

—_—

ol
=

, r=—.43, p<.0b,

p<.05,0] WA Lhekt

o

r=-.33, p>.05, TMT B¢

r=—47, p<.0b5.
zrol o gt

Stroop ©ol—Aa 7 HAF T3 x| T4

e
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AA B Ee A7t e
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= A
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Hlal =4 oA bS5 Foudl Aghs Belva Rusid APAT4=
o] A¥eolw dX gttt (Cannon et al., 2005; Glahn et al.,, 2002; Kim et
al., 2004; Liederman et al., 2004). ¢o]#3t A& HAAELIY 3kx17}
3 A1 9] Ao wolete Al ARG, 22 g
ot TYAA7I v FEHX Adds AL Q=
olgx(2011)°] AAFEAEe uHgTolga AAA =
o] 7 oAM= AAE Al Hle FoetA w2 AeES ®Ql RbH,
A M= ol gk Apol 7t HFEHA] b=
T A¥dE 19 o, & ATolA BEE g ST
7190 =243 A A Ao Adde] 93 xH (Fleming et al,
1997; Keefe et al., 1995; Hartman et al., 2002)%7|®t= F3H4 <
AAE AAel wet Agkstar A =243} sk w3 2719 JABE A
7 #A 9] A (Glahn et al., 2002; Tan et al., 2005)& Wrgstrha 3
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t}. Leeson

ECHERESIE

719 4383 RAVLT (Rey auditory verbal

’
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fife)

A
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A3 23 A7) HAelM =

learning test) 9 1-52F <3}

W g3 A71e HAY wg o RSy

s
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2

o
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or

okokt} (Leeson et al.,

2 A

vddol &

Eis

)

(2009)

(verbal retention) ¥}

2009). Leeson
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=
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=
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1997).

Pantelis et al.,

2003;

o] %] st} (Silver et al.,

=7

Silver

T

B/

(2003) 9]

=
[e)

o] vpERA

kLol B7F 27 Aol szl Al

(Silver et al., 2003).
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=

Ao Aot

<

PATEL

A
o B3k A7)e] AAFYe] A
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+3 2 Stroop AAHE

Berberian et al., 2009; Chey et al., 2002).
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Bozikas et al., 2006).
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ABSTRACT

Relationships between spatial working memory and neuropsychological

functions in patients with schizophrenia

Da—Hee, Jeong
Department of Psychology
Graduate School of

Sungshin Women's University

This study investigated the relationships between spatial working
memory (SWM) and neuropsychological functions in patients with
schizophrenia using a modified delayed response task and
comprehensive neuropsychological tests.

Twenty—nine schizophrenia patients and 30 normal controls
participated in this study. For the measurement of spatial working
memory a modified delayed response task (DRT) was administered.
The task consisted of two conditions, i.e., maintenance and manipulation
conditions. For maintenance condition, participants were asked to judge
whether the locations between present and previously presented stimuli
were same or not. And for manipulation condition, participants were
asked to manipulated the location of presented stimulus based on the
instructions, and to judge whether the location of present stimulus was

consistent with that of manipulated by themselves. In modified DRT,



both groups showed significantly faster response times (RTs) and more
accurate reponses In maintenance than manipulation conditions.
Schizophrenia group showed significantly longer RTs and lower
accuracy rates than did the control group in both maintenance and
manipulation condition. Especially, the performance on the manipulation
condition was significantly lower than on maintenance condition for
schizophrenia group.

Neuropsychological functionings such as verbal/nonverbal memory,
executive function and attention were measured. In schizophrenia group,
significant positive correlations were found between scores for
K—CVLT sub—tests (1—5 trials, short term free recall, long term free
recalland accuracy rate of manipulation condition of SWM task.
Performances on the several attention tests (TMT A/B, Stroop C—W,
d2) were significantly correlates with those on SWM task. None of
SWM measures was associated with performances on Wisconsin Card
Sorting Test, which was administered for the measurement of
executive function.

Using simple regression analysis, the effect of spatial working
memory performance on verbal memory and attention was estimated.
The accuracy of manipulation task significantly predicted verbal
memory (z score) variances for about 29%., and the accuracies of
maintenance and manipulation task significantly predicted the attention(z
score) variances. Specifically, accuracy rate of maintenance condition
contributed about 16% to attention, and manipulation condition predicted
about 28% of Attention.

In summary, the present study demonstrates that schizophrenia
patients have deficits in both maintenance and manipulation processes

of spatial working memory, and they have greater deficits In



manipulation than mainitenance of information. In addition, performances
on spatial working memory task not only correlate with but also predict
the verbal memory and attention in schizophrenia. These findings
suggest that schizophrenia patients have greater deficits in central
executive component than visual—spatial sketchpad of spatial working
memory, and the spatial working memory deficits could underlies other

cognitive functions including verbal memory and attention.
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