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ZdH x50 A7 A M AP (temporal information processing), & A

i FASAY A =M E AYste v9Y AFe A
Aol dAHA HE 3 v (Carroll et al., 2008; Davalos, Kisley &
Ross, 2002; Elvevag et al., 2003; Martin et al., 2013; Vogeley & Kupke,
2007). XA AA A B AIZEE AGEA A s AL AL
A9 &7 ol v Ivry & Richardson, 2002; Siu et al., 2014). & A &

.
§ ANAZLE % A%, B3, A L AE FEGE] BEAA Ao
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X
N
=
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t}H(Anderson & Schmitter-Edgecombe, 2011; Clegg et al.,
2007; Fink, Churan & Wittmann, 2006; Grondin, 2010; Schubotz, Friederici
& Yves von Cramon, 2000; Wittmann & Fink, 2004). 3k Azt A = 7Y
Al A Ak FREe Ade ddseE Fad Adow
(Wackermann, 2007, 2008; Wittmann, 2011), FWlA dojvE AMAES
AP g9 R A4 e v9e fEvF AAAE S AAY] d=
Aad = A =okE By okdE, msE A4 = = s VAE
o] &t} (Allman et al., 2014; Van Wassenhove, 2009; Wittmann, 2011). w2}
A dE AYATELS 2l FAEAA BRI E AEA e Aol o
FAEA A AT #FAE = k= E A JAU|se AFu} HAE
AN oews o & Agd 5 dvta Atetal vk (Davalos,
Kisley & Ross, 2003; Roy & Roy, 2012; Volz et al., 2001).
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Order Judgment; TOJ) A7} 97 AF£5 3 Qo (Hendrich et al, 2012;
Nishi et al.,, 2011; Shi et al., 2008; Vatakis & Spence, 2006a; Zampini et
al., 2005). FAI/HsA FEIAAGT F A= 7 AA A A(Stimulus Onset
Asynchrony; SOA)E thekatA| (o 0, 24, 48. 72, 96 ms) A A3 T F A}
ol EAldl AAHAE=A 2 szt AAlE o] Fol thE E it Al A H
Fe=AE FHd = A oY (Elliott & Shanagher, 2010; Elliott, Shi &
Stirer, 2007). ¥ A zbEA dAdIA= FA/MHEA FEHAA G Zo] F
Mol A=& vde SOAZ AAG olF, F A= F o= A=o] WA A
AHAE7HE Bd3hs 58& 43 Bald et al, 1942; Fostick &
Babkoff, 2013; Zampini et al., 2003).

T A BE FRE FAAAY A FH(Point of Subjective Simultaneity;
PSS), thAl el S Ao FAl AAHN S FHA R AstE AA
& SAstE Ao=E &uA v 2y FH2 ARbeA dddA ek E A/
A 78 A7 M2 & ZAE advar Alvjgel o, d7AE
|bA 288 Bvy A A o2 olestr] 98 S HAE wasto] AR
7] A1 23 tH(Capa et al, 2014; Garcia-Pérez & Alcala-Quintana, 2012;
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Love et al, 2013; Petrini, Holt & Pollick, 2010; Van Eijk et al., 2008; Van
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Stone et al., 2001; Zampini et al., 2003). PSS S A7] 9&fr e
A7AE2 FAMEA FEAAS} AbEA A E Abgskar o
(Barnett-Cowan & Harris, 2011; Stevenson & Wallace, 2013; Van Eijk et
al.,, 2010; Vatakis & Spence, 2006b).

Garcia-Pérez, 2013; Kuling et al, 2012; Van Eijk, 2008; Vroomen &

Keetels, 2010). SA/H A FEAAE Fddo=z Ax|HFe AFTFs ¢

woul Azt FA4 #He APAow 4% 4 Avk: 3L Ay
S o] AN FAAES F ATGe] BAHOR Fe Addom
BbeA o592 g FuAoz wud Bw ohd A4d BAA o
B AIPAES Ee]l 4Y AM U F& AM el 2A Y AASA 2

71w, FAe e kel FaRAQ dd vEe FEh e Wt
o FHefslubE WS VAT (Harris et al., 2010; Santangelo & Spence,
2008; Spence & Parise, 2010).
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2 #EY Y (Csernansky & Bardgett, 1998; Kerns et al, 2008;
Laviolette, 2007). =AW} A ZFX|Zro| &S AlA= B ¥ 995
A& 53 HAZA(striatum)®t A 73 A (prefrontal cortex; PFC) 7He] 2
T A7, 2y dx =3yl A ~E(striatal dopaminergic system)o] =
AW A EAZF Abol o] #Ao] T8 AL = AOE AAXI T}
(Ward et al,, 2012). d& E9°], Volz 5(2001)2 %234 IAES o=z
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Imaging; fMRD) 95E& T3l AAFHZa 74 d(basal ganglia), A4
(thalamus)®] 7| o]&e] A|ZF = 7|Ale] Ay #AAs o Y& B3
sttt olE T Volz S(200DS AF-AL-AxE 3=
(Fronto—Thalamo-Striatal Circuits)?] <7]5e] Zd4
= AREAZE Y] AekE gk, Aol A& AR TR dFe v
thar A Qs v

AFA 2@ AR LS dotry] 8 s iy ude] AFE ]
o] gkoy(Carroll et al, 2009; Elvevag et al, 2003; Ortuno et al., 2005),
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1. 9+ d%
AW AT AHAqY AdE 9 FAHF-IV(Diagnostic Statistical
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Szymaszek, Szelag & Sliwowska, 2006)% A g3} t}. oo t©]dle], A A
b A ZEA 2 A Y] Fae mAE AEEs AAAT7] 8 R E
#2= Al 92l eh ol oW (Angrilli et al, 1997), 8% @A FAWHE F
Ast7] Y3 FAH 2 SAAFFT HZ=(Positive and Negative Syndrom

ofgh 16W ¢ =¥ A T 157

ﬂJ

Scale; PANSS)E 4 Al s}

52
=
2
4
o,
Ry

o 2@ BATH APt YUIE $E 1599 PYAEE TARAT =
£ AT WA AAAR, NP A, 4N FH, FE © Fng FS
o Ee Aa 9A Lrie Fe FARY) Aste] Trsa Y Wi

D-
et al, 1996)& AAgStH EE A7 I7PAECAA d=d Ay A
A AHKorean Wechsler Adult Intelligence Scale; K-WAIS, 9483 &,
1992) @59 & AAste] 1Q 8004 FA7[ARE o ® o,

i)

9 Bots =437 98 Beck % * % (Beck Depression Inventory; BDI,
Beck et al., 1961)9} Beck #9¢F &% (Beck Anxiety Inventory; BAI, Beck

et al, 1988) A A&} 9t}
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2. 7=

21. 44 H %=

211 DSM-IV FI1Zd4& 9AF +x39 g% HPF(Structured
Clinical Interview for DSM-1IV-Non Patients; SCID-NP)

AEAT AN BEe &9sr] 98], DSM-TV 5 1 Zej g 9%
Tx3E A W (Structured Clinical Interview for DSM-IV-Non
Patient; SCID-NP)& A3ttt SCID-NPi= DSM-IVell A3t F 1%
e sty 9 v Fxsd deEeT 24 (First et al, 1996), A7)
SR A4 FFE AEska, oo wE @ Ae] Sl ubel v Aol

o2 {ojybA HiE AddAAE 7| S(decision making tree)E A& 3k}
ZF 2% 3 L8l 58 D o F), 2(9A vwRh), 3(FA E= EEE)o

2 JASGES A Av WEAZr AFEEE 700H, £ Aol E

212, ¥A 9L 2AF5F+ F%(Positive and Negative Syndrome
Scale; PANSS)

oA E 2dW SAe ANEYE SA-s] f8 A 2 54
Z3%5 3 2 & (Positive and Negative Syndrom Scale; PANSS)E 2 A] 3} ¢ t}.
PANSS® ¥4 ¥ Sl TS Fa AW AABHE A
HAs7] 98 Kay, Fizbeind} Opler (1987)7} 7|3t A xo|t}, PANSST
7he] AR, F FASHTEDR), SASHTEY), 2 Iy A
=163 F 3071 o= gAY de, 13
P2)EH 7THEFHAENA 9 IdAE HE(likert scale)Z A EE FA Y

A

dlo
oX,

[o

I 7ol A9

jatn)
ofr

s
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2.1.3. Beck %% & % (Beck Depression Inventory; BDI)

BDI(Beck et al, 1961)& -+&2 AAA, QA4 714, Aed FA <

qe X AV el & 218 delH, 07(aY 3ol W3
DeFH 3RFAIAA ] AR AR FASES FAH] gk 2
A7ol e ol $F L9V Mk AL AF&asivh

2.14. Beck 9t 3 % (Beck Anxiety Inventory; BAI)
BAI(Beck et al, 1988)% &<t #dld AAMZH AAA JAAH F4S

o O

£

Arhste] BerEarel AE @ AAEE 457 98 AnE A nas
Arbelth. & 21%gel™, 08 (43 /A Lgrhie 37 (HshA =2
AAY AL AER BFARES PAT Yk B ATl xges

) L
e o0ne] £ FAHW BATE AHgaalt.

~—

2.21 Azt 719 AA

(1) Rey =8 #AAHRey-Osterrieth Complex Figure Test; RCFT)
Rey(1941)7} 7§ &3}ar Osterrieth(1944)7F /A3 AALZ Al F3F T4 &

9, A7 e, A SAS 99 AFe) £Y L ols wHd 4

o] g A7 e Hrigh ZAL @A, 244 3% GA(EA

ol

3
(it

A

b
o
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37 3 A GAEA AA F 308 )2 AAFHY HH8E Meyers et

al, (1995)7F Al¢ke A 7Ea wik

e

2.2.2 o] 719 AA}

(1) g=xd-AgE o} Aostss HAHKorean version of California
Verbal Learning Test; K-CVLT)

Aolet 5, 2ol 7] @ o] xA4F A 5L WA AHRA
7] 5, 1997; Delis et al, 19802 =2+ AF3%, @71 2 A7 234

b

Al Tl &9 AAE A vk 1-5Fke] Z2A 16719 dol(AEF)E

223 89 7l AA

(1) 922 =85 #HAHWisconsin Card Sorting Test; WCST)
Heaton(1993)0] 73k A4 7287/ A =g &8ss o
= Q)5 Ao Wl wet 1A & HEIFAY AT F Ade AAF

4 & x@as 99 %S B4R o AAIAE



o
A

O A~ A~ N7 ==
Rk, AU FTFE LT

O A EN =
LB, HE Hbgas ) B

O

(2) B4 o] A2 (Controlled Oral Word Association; COWA)
o] 3RS AT HAR T4 Ao} HFEE A ZE s dolE ]
2 o) 7153k wo] wredtE AAE EAE Ay e AFY U)E

9 MEel WS $E AQAIYEo T YIAH U

224 F¥ AX

-

(1) 2E& 7 HStroop Color-Word Test)

Stroop #AHStroop, 1935) w34 WHSS AA ST A 8o Qs
Aol Mejdow FoE HFd= THS A (Lazak, 1995; Stroop,
1935). Al 7FA 203, AR, dol-AA)ow P o T x4
M= HAM A2 Afd HAE Y|t Tl ¢Y], A A A =
w7 gy, 25 F Y AR A" Y EXXXX) dEHA A= Y

= 4 @], del-AA 2N E AAZ s wold P 9

i

3
Bg wehi= golth A 7ES AR ATHUSZ) B AU Folt),

(2) A= ol7] HAHTrail-Making Test: TMT)

A= 8l7] HAHReitan, 1958)%= A 79, A4 f&584 &%, A4 &
AE VS SANE AAEA part A$F part B2 7A A part Aol
A 25709 sAE eAdE dAstE Aol 7Y, part BelA= oAb
7 2rol Qe A1-13)3 SA7F 29 d' AU-E)E A4, 229 A
2 Hgoh Al E dAdstE Aol agdu. AP WA R

_‘|9_



2 2HEs

(3) d2 AAk

d2 A AHBrickenkamp, 1981)= A9+ o8 8 F9 JFH& FAHd=
AArzA A dgAE Ak ARE el fabg Al A Fol A A
A=g FEsol vk MY St £ % F3Y Ae S48k A9

o] Foldl F UPOE T

o

=
o 7bsd § el EAE S Aol aTHt B ATAE F o

2.25. A5 AAF

]

iy

1) 3k=3 ] AR5 AAKorean Wechsler Adult Intelligence
Scale; K-WAIS) @3
K-WAIS(9 H % 5, 1992)9] &2AAMES & o3, AbF, E¥ s7], & gt

FE EHFE BFY ABANE AAse] ARALE FRsn

(Silverstein, 1989).
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3. 4% AA

3.1. A=A A G 3 A (Temporal Order Judgment; TOJ)

A7k A B3 A (Temporal Order Judgment; TOJ):= 3+ ¢ Az
A=Eo] AAE TAE st Aol tH(Fostick & Babkoff, 2013). A=
2 A E Aol 15 msS! 59 21 kHz & 18 klz)e=Z FA43 9oy, 7}

—

7o) FAHAEANA B/ BE A9 S(AFE BF 18 T2 20& A9s
A stel F: A FAAA ANSKAL. F A £ @ ANANRE 67

9] SOA(0, 20, 40, 60, 80, 100 ms)Z T4t o, AP Anke Ho F
el (18 kKHAS WA AAI drid Awe we Fheu &
(1 KH2)& WA AA s,

B Age #0024 e o 2o 22 27 MY SdE A

8 olsfstes vk & Aol A= A4 2HAAAAD & A0A B A F
2404 om Al n, 3 BE5 © 12048 A T F SR CE U
R

A A] Sekdb Al = E-Prime(Psychology Software Tools, Inc., 2006)-2

AbgEte] AAlsEaL B A o] ES Tl FH Al FdEA A

e AAE 5, 200 ms Wel o E #
@ ol AAgL Aol ANE F 2000 ms Wl £ ¥ %
e e gA¢ w47 sAgshs
3718 FERS AAsgow, Mg @ 4F 2 g ABo dof7}

55 sk % 49 Feleld Aol AAA AHOZEH 2000 ms

&3



of @ Wi AaEs] WesnE sgon, o b o] wesx
owtgow ALsery. B Age] oA HAsAT BAR A

hC,)_
A WE A5 A% dF A9 ANFL, AAE oldBEA HA5

A R4

3.2. A/MEA A

)

Az ol AN | AbeA ddtAet FdEAT. S, AN EHE F4E A
=9 (A FHAZEo] 15 ms?! ©&¢ #- 1 kHz & 1.8 kHz)3 AA 5= &
geo] A7I(HFE EF 18 52 20), AX A4 2 Al A= 3 AAA
20, 20, 40, 60, 80, 100 ms), AFA B =5 sdauvt. o, Atw
o A o= gy FVEASA T THe go] EA AAEHA=A F2 Y]

FAAoR ANFLEAE dkate] 2000 ms o] HFehE WeAE v

>
rﬁ

FA4oR, B APAE F oA 2R $9 AT 2 AAE A&
A A Gl =t AR @] WA, AA ABOZ A T}
Ae adste] BE Y FolAolA A BadAE WA S

Sl o] & FA/HEA FHAAE FPEE 3FHHCapa et al., 2014).
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W SR AYEATe] e ASd Wele 59

B

< s

(independent sample t-test)S AF&3Fo] #4350}

AW FALH AGFAL] A/ EA EA L A ZEE A

)
i

1}

Aol Al Uedl FEAB(AHAREE)E A HFEH(ANOVA mixed

design) .= FA35v). olu, A (EdEH, AFEAT)S A 7+ 29
oz, ALY FH(EAMTA FEHIAAL} AeA BEIA) 227

(SOA)E @A W 2]le

Adell A 7HA el fAnf

ol it
e
o

Ol
L
x2
i)
N
N
o
B
o
i
)
o
ME
£
)
hu

O

Bz wbg Ame NAAY AAF R bl Pearson B¥ 245 A 383
o v pAgdez A4y AA A4 Pearson ¥ B4S A3
7] 98] Alcala-Quintana®} Garcia-Pérez(2013)7} Al Al g+ W& wpg} A3k
A BEIA e} A/ A ALY PSSE WA AbEsT) o] 5 717 e
Aol A AbER PSS ek AAAE A A5 H9] Pearson 4 #4

& AAEAT. ool oA =F Y A AA 4 PANSS®2 S A%

O

AW SAe FATA, AT dnk AAWY e gEAde Loty

.

7] 93] THA ¥EH d% we 2He PSS A4 PANSS AF 7H9

Pearson g% 48 A A3



e
B

n_mo
il
i
o

o

p—

L)

—

Bl

X
W

Bl

=
=

(p < .001)¥}

BDI, BATe]| A]

- =
1.

(p < .01) oA

5 A%

A A

)
M
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=
JE—
BN
r |
o&
r |
X
M
i)
o,
o
of
2
M
o
ro
-
of
B
)
2
Jm
ox

xdH B AT
(n = 16) (n = 15)
it it g
(E=AA) (E+9a)

A=) 35.81(7.06) 33.93(7.896) 67
WS AgHd) 12.88(2.09) 15.53(1.92) = 3.6
BDI 11.25(8.27) 8.00(4.80) 1.33
BAI 12.06(12.21) 7.53(8.63) 1.19
T4 A5 0Q) 98.06(10.81) 110.13(9.83) =3.25%x
3 ()

wd 5 6 -

o173 11 9 -
8 712E0d) 14.56(7.57) - -
PANSS

AT 21.50(6.37) - -

=T 19.75(2.91) - -

d Rk A 2 40.00(4.94) - -

P3(&7+5 %) 3.12(1.03) - -
B8 oFE(H)

AP A FE 15 - -

3749 FAAE FE 1 - -

71EF AN FE - - -

BDI: Beck Depression Inventory, BAI: Beck Anxiety Inventory
PANSS: Positive and Negative Syndrome Scale

wkkp <001, #xp < .01,
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FA/MEA A A

2.1.

Bl

=
iz

o
e
Ho

™
=
&

ol 29 13 & 20 AAH e, o]

o

o)
oo
Gt

Ao}

of covariance; ANCOVA)

(analysis

K

-

ANCOVA #4 #] F

Ao] EA| /8 A P 3k o

of v 24, i

i3

100

H
K
wl =
O wo
B
K4 ﬂ
[} [} [} [}
o Lin} =t [}
%) ERR

&0 =11 100
S0A {ms)

40

20
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B

[\)
BN
r ]
ok
righ
_>|i
M
_\7‘_1‘
o,
ox.
oft
2
M
1o
ol
>
~.
=
ol
>
-
1%
%)
2
EL
M

2,
o
it

v 2 A EA T
(n = 16) (n = 15)

Y (EFAA) Y (EFAA)
20ms 43.25(25.78) 63.10(26.16)
40ms 83.81(15.53) 95.27(5.43)
60ms 90.25(10.20) 99.53(1.36)
80ms 91.69(12.26) 99.20(2.60)
100ms 92.13(8.79) 97.87(4.52)

2 SR AAE ALY SA/MEA E A ANCOVA 23t

H Ak SS df MS g
w3t
Ak 2008.99 1 2003.99 497
o=} 13627.31 27 o04.72
e
=7 159.63 1.33 120.30 .30
xS 972.27 1.33 732.69 1.82
A=) 14399.29 35.83 401.89
*p < .05



A gkl o] SOA =

A

~

T

=z e] A
o] 1§ 29 & 4el Ao} glow, ook BEE ANCOVA 23t

50 A A 5] o

g%

s

o
()
7}

=]
o

At ANCOVA

-
it

-

e

Hp < .01).

o
R

il

o e 24, e

?:51_

o]

rH
Ko
il =
50 o
B 20
K EO
] ] ] ]
jun] o =t ]
%) EER

=11 =11 100
S0A (ms)

40

20
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It
~
W
mo

)
M

(n = 15)

(n = 16)

N
)
NR
B
)

e

j2)

70.61(15.82)
87.29(12.41)

55.25(14.63)

20ms

58.94(18.30)

40ms

91.86(7.56)
92.68(7.78)
95.71(8.41)

61.06(25.10)

60ms

64.06(24.71)

80ms

63.38(26.49)

100ms

FA e Ak wekd Al ANCOVA 23

MS

df

SS

o
G

e
Y

—

NH

. .86%*

9609.09

1

9609.09

v

—

NH

1221.98

27

32993.52

i

—

NH

1.41
1.43

1.68 267.92

1.68

449.97

N

Nd

20272

458.04

190.21

45.35

8625.41

*xp < 01
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2.3. FA/MEA FARAG AzbeA BaAAe) W

63 1% 3, 49|

A

KeN
=

2} (mixed design ANOVA)

AA = o lek o] ), &

=]
o

=K
o
B
o
=
U
5

i

e

o Frold o]}

Ne

e

NH

e £4% 43, A,

Fol 7

Z

A7k wpA A e Ao

3

Al

=

ZHE Y tHp < .05). Btk A

fo @
we} ofw

o] A]

i3

o

e

aAl, &=

akalon,

& 44

18322 ANCOVA &4

T

o
5}
At}

Ho

WA =AM %A FEIA o] SOA= 60

A A = o

25 p < .05).

Fol 7l

=
=

i

e

B

—_—

0

ojy

o

=

a
NA
o
o)
oF

-—

40, 60, 80, 100 ms Z719]

¢ SOA

oAl T A ¢

=

ZEH AT p < 0D, =, ARbeA e oA

Fol 7k ¢

Z

1 SOA=40, 60, 80, 100 ms *

3|

Aol Hl

FAE | BA) /M F A FEIAA A E SOA= 60 ms

L2 AR

-

B A o A= SOA= 40, 60 80, 100 ms

o8t

3

Aol W]
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100

— 5| ] A LR

&0

40

20

20 40 i 80 100
soa(ms)

19 3. =W SAe] AMIEA S Al kAol A o] =3 1]l

A

=3
=

100
0 — S A TEILH|
AlZha=A] EHERDEE)
60
40
20
d
20 40 i 80 100
soa(ms)

4. ARFEAT) SAMEA FEIA o} A7k Aol A o] Fe v
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EA/AEA

TE A A R A

LR SS df MS F
R 1y
A 10969.15 1 10969.15 10.15%+
X! 29173.90 27 1080.52
SR
3} 1694.56 1 1694.56 12
A x 7 v 1148.94 1 1148.94 1.78
S A (HA) 17446.93 27 646.18
=7 224.34 1.50 149.89 49
E=AxA S 125.35 1.50 83.76 27
2AHZ) 12471.36 108 115.48
TAx2A 385.27 1.46 263.87 99
FAxEAxGE 130496 1.46 893.75 3.34%
QAHFAIxEZ)  10653.34 39.42 267.70

wxp < 01, *p < .05
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F 7. 249 ALY AGSATY] FAREA FEGA L AZEEA B

iR SS df MS F
Edp=atl
EA/ME A T A
20ms 2391.660 1 2391.660 3.45
40ms 495.666 1 495.666 3.33
60ms 338.540 1 338.540 D.78%
80ms 158.189 1 158.189 1.85
100ms 97.206 1 97.206 1.85
ez 20ms 18695.100 27 692.411
40ms 4016.586 27 148.762
60ms 1580.719 27 08.545
80ms 2313.367 27 85.680
100ms 1420.827 27 02.623
Al Zbe A A aA
20ms 808.132 1 808.132 3.47
40ms 1384.496 1 1384.496 6.89%*
60ms 2859.717 1 2809.717 7.93%%
80ms 2322.961 1 2322.961 6.60%*
100ms 2691.831 1 2691.831 6.81 %
ez 20ms 6285.292 27 232.189
40ms 0426.628 27 200.986
60ms 9733.5641 27 360.502
80ms 9502.908 27 351.960
100ms 10670.553 27 395.206

wxp < 01, *p < .05
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1Q Alel)

SAl/H|SA

PSS

RCFEFT

18
07

-31
-.24

i

N
~

N

i

AN

30
01
-.11

—.00*

i

™
X

B TN
e Nr

fveel

X

-48
-.36
—.09*

-.40

i

B o
B3

-.39

A= 1-57

K-CVLT

-44
—.0b*
-.16

=10k
-.29

TMT

O3
Ol

A8
29

part A

part B

+

oo

of

-.03
23
-.31
-.21
-.20
.30
-.33
.26
.36
34

04
-.23

part A

part B

32
-.06

wrol

Stroop

7

07

06
-.20

d2

P
Nlo

NA
o}

N

A5

A3

A4
—.D2%
-.27
-.25

WCST

i+

oo
Gt

i

¢+
oo
o]

i
g

-.30
—.59*

-
N
ol

0

T
o

A

&l

COWA

-.34

N
o

wxp < 01, *p < 05
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1. =9

BoARe A= BA/MEA FEBA G A A BRGNS AL EEe] x
#H o] AR Ae dolr A Bkt ole] g AW I
Aol BA/MEA FHIA Y} AbaA] BaA e e Fxo] bzt Al

ANY A% L gFYR o g BaHel YEstE LoluzA st
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ABSTRACT

Deficits of auditory time perception in patients

with schizophrenia

Sunkyeong, Shin
Department of Psychology
Graduate School of

Sungshin Women’'s University

This study investigated the relationships between auditory time
perception and neuropsychological functions in  patients  with
schizophrenia using synchrony/asynchrony discrimination task, temporal
order judgment task and comprehensive neuropsychological tests.

Sixteen schizophrenia patients and 15 normal controls participated in
this study. In synchrony/asynchrony discrimination task, participants
were asked to respond whether two tones were presented simultaneously
or not. In temporal order judgment task, participants were asked to
judge which tone was presented prior to the other tone. The
schizophrenia group showed significantly lower accuracy rates than did
the control group in synchrony/asynchrony and temporal order judgment
task. This result indicates that for the exact time perception,

schizophrenia patients require a longer SOA than the normal control



group. Although two groups did not differ in the conditions of SOA = &0
ms & 100 ms in synchrony/asynchrony discrimination task, the
schizophrenia group showed significantly lower accuracy rate than did
the control group in temporal order judgment task. This means that
schizophrenia patients have more serious deficit in judging temporal
order than in discriminating between synchrony and asynchrony.

Performances on the synchrony/asynchrony discrimination task in the
schizophrenia group were negatively correlated with the scores of
immediate recall of Rey—Osterrieth Complex Figure Test (RCFT), Korean
version of California Verbal Learning Test (K-CVLT) sub-tests (1-5
trials, long term free recall), and number of completed category of the
Wisconsin Card Sorting Test (WCST). In addition, performances on the
temporal order judgment task were negatively correlated with K-CVLT
sub-test (long term free recall), Controlled Oral Word Association
(COWA) sub-test (letter), and positively correlated with the response
times of Trail-Making Test (TMT) part A, B. None of time perception
task measures was associated with schizophrenic symptoms.

In summary, the present study demonstrates that schizophrenia patients
have deficits both in discriminating between synchrony and asynchrony,
and judging temporal order, and they have more serious deficit in
judging temporal order than in discriminating between synchrony and
asynchrony. In addition, performances on both time perception tasks were
significantly associated with the performances on the memory, attention

and executive tests 1in patients with schizophrenia.

Key word: schizophrenia, time perception, temporal order judgment task,
synchrony/asynchrony discrimination task
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