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WS WA X 1ff’(dementia praccox)TFIl A5}
o AN} VeS8 ThErich, 1992).
el A7Ee FAE AN ARl
AAH Aol 52 Al wig- de A€
THAleman, Hijman, de Haan, & Kahn, 1999;
Heinrichs & Zakzanis, 1998). FAIEE oA <l
A e A%, A8 AgE A
7P &g A x| sl AellM w5
A7d W olo]tHGreen, 1996; McGurk &
Meltzer, 2000). Q1A A ZA<=o] HAEGH 9
LA Bl obis i A 4e
oI e ol Sapelehs sl

AAEGH o] 7] AFAQ] Kraepeling ©]
o 3
o

_0‘1’4

A
=
L
=
=

fo

r..@oﬁi_l

HTHHoff, Riordan,
O’Donnell, 1992; Mesholam
-Gately, Giuliano, Goff, Faraone, & Seidman, 2009,

Morris, & Delisi,

Saykin et al, 1994). T3+ &8 o] A]7]|¢l o}
E7ME o] FEel Ax|A Ao] v

U (Russell, Munro, Jones, Hemsley, & Murray,
1997), $Ae] 7SS R FAHCR #9
g 7o QAAH AEo] W HTHReichenberg
& Harvey, 2007). 13 B2 QIx|& A&
Bayel 2A3 nRe oAd F3dlhe

o] A4l

Ade o ol #8514 wen @A L
A2 A of ) YA e ol
§HH E4ol AARAY Bl Hol o)

= 4o7H, o4 5‘401*0«1 Az QA
Ageo] WSt E A o] tH(Weinberger et al.,

(Blanchard & Neale, 1994; Mohamed, Paulsen,
O’Leary, Arndt, & Andreasen, 1999). T}& 3l
= 79 BE QAT Aol xRt 4
e Awe 54 A7 seN wo daj
Aelek. A4o] 5o 4 AABo s
2] 7] S(executive function, ‘A3Y7]5 o=
9 A A =] o] tHDollfus et

& Barch,

e«

e

el Mg el

2
al.,, 2002; Kerns, Nuechterlein, Braver,
2008; Morrison-Stewart et al., 1992; Velligan &
Bow-Thomas, 1999). #&]7|5ol& AXVF =
Bs7)5e] gt $How uwe, §ae, o
A, A QM 2A Aw, ALY
Zo] ¥4 do|th(Hodges, 1994; Jurado &
Rosselli, 2007). ¥&]7]5 9, o], A&k,
7193 22 59 QAT At T
A8 7] (central executive) 2= 7l A3Fe 4 ot
(&, 2001, 2005; Baddeley, 1998; Faw, 2003).
dRtow #Herlee ©ed A Hue
g I, d4H A Hoe oA 3
A, AFeH A Hoe $AE Qstke I
of Bt} @Wol gt} ol AFso] #e
7Ise wlske 7P AR W97 AF
d 3 B AEE RS AN 6k hFuster,
2008; Royall et al, 2002; Stuss & Alexander,
2000). IBBRE TS L B3] AFI-H
g7l o)t dudnh AT &
275 2EHA A& (differential defici)e]

S R P ELE EL A P
Azol 530 4% Holgel A&E AxDT
(Robbins, 1990; Morice & Delahunty, 1996).

B dpe mAe guraydy e
A7l wlal @7l ApEA 75%301
dvke TS ASete Aot Al
oA #AE)7]wel Ao] 9had on oY
A AFESdAM BEs dsE Ardeld
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71

=

Ofo

= 5/ SUREH0A

(Aleman et al., 1999; Heinrichs & Zakzanis,
1998). ey #el7)5e] o] i A
o A& vle| 5483 ¢ Aok 5 Ak
2 AEo] evtd A o] AFE

= B7eka o4 % 43dA R 7t
B F28 olft dA7% el AeE 3
w9 vat APHOE ol FolAA Re A
oItk A g Ho Q% AY APEE Bl
S 24897 we] AA7)% el A
%

Hutton, Puri, Duncan, Robbins, & Barnes, 1998;
Morice & Delahunty, 1996; Seidman et al., 1995).
#H71sH e dAVse 2ol S 4

$ol= A& I8 47 vas] g
7 AA715e BAR A5 U REE
EZPPE 29 Aol 27EL 2t o
Rie] Ay AFEE 4 AANES Yol
Aeaslsh B2 23] g 947
5 e A& AR vme 39E el 9
Atk 4P ATEL AWFE ZHFE 4D
2

o

ol
z &

& Neale, 1994; Hoff et al., 1992; Mohamed et

al, 1999). eyt zxlse2e] Weke Fitw

EZUAT FANY B EE 268 FAN

e et 2HER dREdM £ 9

b BUS gRTR, T U 85w
=

HFYE-Me7|se| AHEM A& ) Aol S8 24

o]t &, 2001; Phillips, 1997). d
‘ AA e o5 &
g #rlsd FY7le s
a4 A . Aol

(verbal fluency) A 253 el 5 EA}
ohie} Bel7s 3 Qdolr e B Wgehe
=34 ARl oleld ol FAe M o
g )5
, AoFAES Aol sdAE BERd A
A= & AAF K|, Heinrichs & Zakzanis,
1998; Mesholam-Gately et al., 2009; Saykin et al.,
1994). o]& 7 o|FA wEel & S0l Ao
T e P Helrlse] Bl

FE F 4Pt 2EFY

ul
>~
.

i
(]

f

>

MEY FE YA, dol7le] W] gEd
FE govl, T Pt wEt Wl gEd
% e QIR e e

=
N I

[e]
= vk
3
2

1 Ber)sANe B Fae 1 A

Ay & s
W71 eHAE AHshe Aotk a8y &2

-
PN
o,
)

(structured) Z}A| o] Bl & H|FZ3}E
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(unstructured) ZHA, ZHEA ZpA| o H|E] SAIE
515}—“— HAAM o o JER 2 S
AESAAA BEA e Bl o
P = ?‘QMMD%(ZE‘ 1A ), 3t
AAe Bl IEEA B Tl
AT 1B . D SRR B
apashel praE Ae Bels
boure dojshAlols, ol a4t
Frad Ak Bels dEEt
olshalolet. Belrls elzmel A
WAL el e e e

rl-N 2

o rlo
O N
=

FO

& e

]

e AF-EA@llor-none)o] ofel Awe
AYE U e WA Eadth B
T BVl BRI Ea wge] wi
6719 AT} A (paired task) S FA Sk HAl
diod ALY e Hlaslt. 4
szl el A Ael 9

B

Qe wel Az vmod s
7l g2t dF o] 2EFfA o
AT A B Ao Abgd &
Ao st
7153 #e7)EolA 2
UTHA, FAlTl Hla] HAlEER 7ol
%

Yoor o o> Mr o r2 Mg ok rlo H\-F e

L weF BARAYTo] Fo

22 %

9 Zoleh. welel] gop gaRdTe]
Piel el wel7lselN wek el ds
o] itk FATol vlal HaTL ol

Wrh 2 Aot aene Aah vas &
B BASAAE ASHUAE B2))
o AEA Azd UF urh e
7FesHAI g

spAure R, deed a7 Ase
Az 71zste HollA Type I TEE Type 1I
QFoNA AFEA Halth agER & 3
g dTUAE 9 Apel Ase g4 A
Aol 93 28 ADEE AT e
M(meta-analysis) S ©]2]3F A FE3}
3k 71 A W Zo]tHRosenthal, 1978).
ARG gate] QA 7]Eel M e AP
HEREA dATEe]l FdHol A AES

o1=3} v} 9JrhAleman et al, 1999; Heinrichs &
Zakzanis, 1998; Mesholam-Gately et al.,, 2009). L

<
¥,
olN

g} ekae] Fe AgEe odEe o
TES %ol RolM BAshs glolth o
WEFEA AT E Brslm THe)7)so] 2

22 Aol deAld w3 PEA dEo] F

Aee TeAl3T 7 A gl A Ak AL ol AT o] 9
A 2Z2Dls &L Y2 Al B. 2t2IJls &L =2 WAl
zal7|s Tma| 7| S
| P I
“xol i | otoy | |a1m2] | 71 [1494: ool | |azzH| | 719
R N
A= L= =] LSy
= F2 Folnlxe| fdllofl= Fov|snt &ofsict. (B) 2EI7Is

(A) 22|15 &2zt
Folnir|e| =3llofl= Fo7|snt

[=
=
E750| 2F

SEEIL £

zofstct. MU XF0iA BES7HRI2| XM2|E2E HEAIRL
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Performance 1Q, Full-scale 1Q9] 37}A| &
100, SD = 159 A4 gr_c,q.g. A}

P

i’\]]«] 47}11, Full-scale IQ&
seaas & del
Full-scale I1QE Kims A5
AxpolA &%ﬂlq%lﬂL@e

97}A] i@*kﬂ

Full-scale 1IQ= 0]—‘;‘1 l,_"—«] ol Al Wechsler

EXIT(Executive Intelligence Test) H&
9t EXITE 2EF4AL ©@o
A=F8A SN 24rte 74
s 7lsshd v
Stroop test(Stroop, 1935)
T A A O

4>.ﬂ

ol A Azdwat aZo] 291 FAES] A2
< 4 BLASITHe, gRpeldt At
74%4/\140; /V\o:]x]) E)gH r/}o} B2 L FAS
test(Benton, 1968)5 7] 2}3k 7 Alolt}. o ]—7]—
& I Folxl Aatz AlFete @olee
T Bol ke Aot F 319 ]3
lom Alg o AR 12|tk A AR
s o, 7oA Aol dale o,
Al A Aol HAle colnh A, ERHr
AL Ruff figural fluency test(Ruff, Light, &
Evans, 1987)5 7H2te HAteltt. )z}l Al
s7Hel AEol RiEAcw Qdd AL F
olXth A & A e HES 4
7l 98 Bdew o] ddste Aotk ¥
3O Aol glom Alg o AIFAIZES 1
Folth UlAl, &8 &2 Auditory Verbal
Learning Test(Rey, 19645 7H2F3k 7 Alo]t}. ¥
741}7} & Ao 15719 o5 53] N g
S8 F 202 FHoll ARG AAAAsk=
Ziolq- AA5] gl M e A glol A3
dtar, ARG E so7le dolE F 1570
o olxg AHIT 7 a7 e
16~19, 20~24, 25~34, 35~44, 45~54, 55~64
Aol dARHEE FFESpE] 9lem, M = 10,
SD = 3% A &S AR EXITY] A
A QFH 4= Executive IQO|T}  Executive 1Q

FHUE RFESREO] e M = 100,
SD = 15¢1 A4 @& AREgith

1o
= n}L r
o O N

sty 74

#e7)E dETI) AUF o g
utel o7he] A3pAlE it & 290
el AzpAlEol AAE] ek 2t BIA
A #E7ls E=TE dtEeE vy
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482 5/ YUREEA
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olr
lo
I
Hi
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i
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=
lo

b}

=l
]

e e
Wechsler 1Q Executive 1Q
Verbal 1Q Performance IQ
=AY A
A AN 2|37
71RANEA Tl 24
REE £9H4 34
g 7P wid s 71sskd vt 2ok

Wechsler 1Q—Executive 1Q

4 € £40l sn el 4
F

5t —rXﬂ 7 9= IR 1357 Wechsler
PARS2PARS PSS PAY X]lg—’g HQlt} o]t
A wfEoll Wechsler X 5AAF #e]7] 5o =

A vl g A" ke, Banich, 2004;
Filley, 1995). EXITE TAstE 4719 A7A}
()\E_?—}]}\]. Iﬂ;{ﬂ%fﬂ-/ﬂ =98 %/H ;(]Oijj
e A4 AF-Hels £l viteit
© A8 dFE9 Z23E EgE AdEdn
O] =9 FH1). IHEE Wechsler A|57AA}
9] QoK 4Ql Wechsler IQe] H|3] EXITS &
OFAH 49l Executive IQ7} #2715 &=V} &
Tl 7HY s ATHA B, 2003).

Verbal 1Q— Performance 1Q
Wechsler A5 7A A A AL ST} =37}

ol AFH %‘\31_ “H% de d9xd9
(o], Horn, 1985; Kaufman, 1990). <& &
Kaufman(1990)& A4 84A 5 47H(7] 2414
A, AkE, o3, oldhE 2FAH AsAHAL

MEG-mel|se| AEE Ha: Y ol S8 2

ox
o
>~

F UNESA), BFREI), 2
270, MAZRNE H54 A%

A
7]

o
—_

lr &

r

A e, 5 s
715 HeAo] ¢
s 5 AEE A9 A
#2752 E 2ol ZTHDuncan, Burgess,
1995). 13 BPE Verbal IQol H|3}
Performance IQ7} #2875 &=/l =rlu
7 AT B2, 2006). DA Wechsler 1QZ
el dEmrt we Aesta M A
o H]ZFo] Performance IQE #E|7|T Y&
7b & Aeta 7Hehs 2ol 9 B
AAE Bd 4 k. 28y} Verbal 1Qol H]
) Auidom son Age Aolme ve

A e

o re
iy

2 o N oyE X
M
=,

o 2 o> N = ol
El
offt
12
N

& Emslie,

dHoa

EFHAA Aol e Fo75 S
go whdo, 7&*& Al el A

o

4 o4 BEe DHAI el )
Aol Hop Agh dEg Hltkel,
. 1974; Stuss, Floden, Alexander, Levine, &
Katz, 2001). 12|22 DA g)o] Hlal] 2HA]
A9 Bells dERs Eoa HEas

b e ofm
oy

o)
o
=}
o
lad

do/do] W W, 3Pl E

CEF AT

fl

12 Aeke] Waol W &
g £ BASE AA7Iele e 5470

oA Ht} Algl A4S EQAtK|, Janowsky,
Shimamura, Kritchevsky, & Squire, 1989; Wheeler,
Stuss, & Tulving, 1995). L B2 XA ]2l
Hla) A 3o #elrle oE=rt sva
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71T 2, A1, 2004).

7| BR) A BA] —do] F- A

o] AA| TAL EXITAA AAIE i
%—]_ 34\01‘:} TjrCﬂ 07(1—/\40] 24‘:05‘73&1347]%
o Wzste oy AP AFES Esf

S AL o]ti(d], Benton, 1968; Pendleton,
Heaton, Lehman, & Hulihan, 1982). EXITS] A=}
S wolg el dold AL ¥Rl
Wecsler A57AS] ol 7R} % SbE 2
WAz Adgsiditt. TlEANEA s gaE
Al g dEdgAel Tt AR
HellA Ao @AM FTellM = Bel7ls e
7} B3 Hug 712A2EA ¢ ]
wol34e) BelE SERs B A
o

_I

% T4 9Al EXITOlA  AlAlE
Wl £% Rolth EdeRd e 9
SARE BAlZL AF-Be el WS
ofg] A8 dAFSdA AAE mvb ok,
Jones-Gotman & Milner, 1977; Ruff, Allen,
Farrow, Niemann, & Wylie, 1994). EXITS] #| =}
= mek el AFE shAlslel 3ol
Wechder 45741 B84 5 Shte 2
WAz Adgsiditt. WX E A4
A % ARAAEAL] o] A B 7

Az a4E AN e BE Swo] 78 thlek,

1983). T3t FdsA dEdgror Fx3)
H BAAAAAR FellA BRAEAA T #E

xiE 24

T ERY 2Ms Fdsith A WA &
g = BA d
T = 129)& vassie H 2
W2 AART F A BN s B
S oz} e Hae Fadd A5
ATR = ¥ G

vl w8tk BA A
71 7 ARAdEE AAseith dE 5
Wechsler 1Q —Executive 1Q2] Z3}A| o] A=
Wechsler IQ(#E]7]% ¢ o A

Feo] BAHEE %

ok 1%
°
T
Il
3]
N
=
E‘L"
i
o,
M

2L

o

N,

'

-

¢
1

rx o
z
_o‘L
2 :
3]
-
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2
2
R ?lz‘l
= [UR
I‘TC_; oE
e
L=
=
o 3
o,
S

N,
4
o
2
A
3
—U
2
lo
H‘U
offl o
EY
M
ofN
OH

Hi
r o

2 Wechsler IQQ} %

=
ol
rlo

N

N
ol
morl
>,

:
=
)
5
N
=~
™
o]-m F-TE
- 15/
[SUe:)

£ Wechsler IQOﬂ HEE A o
5

A Foll = Wechsler 1Q, Vi
7124 8

Verbal IQ,
2] 2 2F

)

0%), 5¥°] 29(2%), 48°] 178(1%), 3¥°] 16
H(12%), 2] 28 (22%), 11 o] 449 (34%), 0
ol 38HB0%o 2 2A FatE SThod o]
3802 W AL AT g e AF
Hoe HJa7h dobx] AA7]A A4S Al
9d A, & 30= BAREET 1, 2 3, 4,
SAo] A= 2t AL

Q
[N
QY2 FAZT A%, G D gulolA
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HAlEEE0M MFE-Me7 S| AEM A& 3] Aol SE 24

B 3 MUEYHT 1-69 F £
R L i
ol 1 2 3 4 5 6
A7) A Wechsler 1Q ~ Verbal 1Q — wEAld)  AAAIQl 7] BAAEA] Wzl 237
n 27 27 27 27 27 27
Ay A, MESD)} 31.9 (5.3) 34.5 (7.4) 31.9 (8.1) 32.2 (8.8) 32.6 (8.0) 31.1 (7.5)
a4 [1d, MSD)] 13320 129D 12819 12620 12321 128(18
3/ 19/8 23/4 18/9 17/10 20/7 22/5
717 1d, MSD) 88(5.1) 129 (6.0) 6.7 (5.2) 9.3 (6.3) 8.4 (5.6) 9.1 (6.8)
Hl gk A3k {23 kol 7k shte itk gl ABRA S AL U A 57 el AA S
A 2o A4E vustes 44 583 248 A9e #evled AEE Aee] gl
A AEE AR, JYddA = R e JHEE g8t A4 AAE R A
A4 vHlusks A%e 531 AT A & sk osd 2k
Latith JeEA, BAEE)I #2rlE
EEME, =5 Y AL HAIdde Wechsler IQ—Executive IQ
HPENS AMEsITh BA4 R8s 2 Wechsler 1Q % Executive 1Q EFo|A 4|
Aote AAAZE p < 05, FhS AHESIE ol vEf FAREH ol folahA wekAuh
. E74 fo4el Hug ugds] flelel W AEE Becuie QA © Atk
B A7(effect size® H sttt I} Y 2A ). BATS Wechsler 1Q9} Executive
2718 epllE ARRE Ghen's 48 A48 1Q bel 2@ Aol7t gl wdlees) <
A THCohen, 1988). 49 F2A0 2= M; - M) /1), BARZEHETE Wechsler 1Qe] B3]
SDpu = &SI Bel A aiol Qe H 4 Bxecutive 1Q7} oS RhTHH(128) = 8.74,
grol 2W Ze FE SH S FE 8ol p < 001 HAHEAT, FAlvgua #He
Z 59 &7 o] THCohen, 1988). 7% EEGS, w09 deAee fost

GUHEQ, 154 = 13.11, p < .001). 12j2 2
Wechsler 1Q—Executive IQE #A3F A3l &
4 3 275 AHA dES XA 5

SHzo SetE FaEgHaol Hn Verbal IQ— Performance 1Q

Verbal IQ % Performance 1Q Rl A Ex|

£ ale BATH BYE PALGET  Tol vs) ZARDITO Rl R9A
H5E Mad Zdh ANEel gk AA W R PEE Performance 1QIM Hr} 4]
A3%e WA aokErd, MARR)-EhR SAETad 28 B, BATE Vebd 1Q%

- 327 -



?| YAREETe| He bl

Sk

#e)7)s A FAEEy
JEx ol M (SD) M (SD) K154) d
s Wechsler 1Q 105.3 (9.4) 95.1 (13.3) 3.79 ®kx 81
=o Executive 1Q 105.1 (16.6) 82.9 (19.8) 5.43 i 1.16
s Verbal IQ 105.2 (9.8) 99.0 (13.9) 2.21% 47
=L Performance 1Q 104.6 (11.3) 90.5 (12.8) 5.29 *xk 1.13
s A3 11.2 2.5) 10.4 (3.2) 1.24 26
=2 HA A3 114 (3.2) 9.3 (4.0) 2.51% .55
o 2| A A el 10.3 (1.9) 9.4 (3.1) 1.41 31
=5 A A 8]/ 11.1 2.5) 7.5 3.5) 5.12 s 1.08
o 7] 2] 21 A 11.1 2.2) 10.7 (2.8) 75 15
=o o] 834 11.6 3.2) 9.4 (3.0) 3.34 w0k 73
e 2] Z2E7] 10.1 (1.6) 8.5 (2.6) 3.21 ** .65
=5 T 114 3. 9.3 (3.2) 3.16 % .66

F. A A AR BB p < 05, Fp < 01, F < 001 (BF D).

Performance 1Q Ztel 9%+ zlol7} gle ¥HA
A@26) < 1), BAEEHTFE Verbal 1Qo]

3] Performance IQ7} FJ3HAl Fohthu(128) =
9.55, p < .001). JF} #erlE &R
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Schizophrenia is Associated with Differential Deficit

in Executive Function: Integrated analyses of 3 studies

Hongkeun Kim Young Ju Choi Min-Young Yi Seok Gyo Seo

Daegu University

The goal of the present study was to test the hypothesis that schizophrenia is associated with greater
deficit in executive function relative to other cognitive functions. To this end, we analyzed schizophrenic
and control data from 3 independent studies. We compared performance of schizophrenic and control
subjects on G6-paired tests in which one is associated with high involvement of executive function (high EF
tests) and the other with low involvement of executive function (low EF tests). There were 3 main
findings. First, cognitive deficits of schizophrenic subjects relative to control subjects were greater in high
EF tests compared with low EF tests. Second, control subjects showed no significant difference in
petformance of high versus low EF tests, whereas schizophrenic subjects showed significantly lower
performance in high versus low EF tests. Third, there were significant interactions between Group (control,
schizophrenia) and Involvement of EF (high, low). These results are consistent with the hypothesis that
schizophrenia is associated with differential deficit in executive function. They also suggest that

schizophrenia is associated with deficits in frontal-subcortical circuits.
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