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An event-related potential study of perspective taking in college
students with schizotypal traits’

Yoonjeong Jang, Myung-Sun Kim'

Department of Psychology, Sungshin University

This study investigated the abilities of perspective taking in college students with schizotypal traits using Own Body
Transformation (OBT) task and event-related potentials (ERPs). Based on the scores of Schizotypal Personality Questionnaire
(SPQ), participants were assigned into the control (n=24) and schizotypal trait (n=22) groups. The OBT task consisted of
back-facing (first-person perspective) and front-facing (third-person perspective) conditions where a person wearing a glove on
his/her right or left hand. Participants were required to respond to the location of the glove by pressing a response button. The
behavioral results of the OBT task showed that the schizotypal trait group exhibited significantly longer reaction times in both
the first-person and third-person perspective conditions than the control group. However, the two groups did not differ in the
accuracy rates. Both groups also showed significantly longer reaction times and lower accuracy rates in response to the
third-person perspective condition than to the first-person perspective condition. In terms of ERPs, the schizotypal trait and
control groups showed significantly larger P100 amplitudes in the third-person perspective condition than the first-person
perspective condition, and both groups showed significantly larger N200 amplitudes in the third-person perspective condition than
the first-person perspective condition. Both groups showed larger P300 amplitudes in the first-person perspective condition than
the third-person perspective condition. In addtion, the schizotypal trait group showed significantly longer P300 latencies than
control group in both conditions. Finally, a significant negative correlation between disorganization score of the SPQ and P300
amplitude was observed in the schizotypal trait group, and significant positive correlations between the positive score, total score
of the SPQ and P300 latency were observed in all participants. Present results indicate that the schizotypal trait group may have
difficulties in visuospatial and mental rotation abilities, and that P300 latency could serve as an electrophysiological index of

perspective taking.
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120 H 21.02.04; +E2Y4: 21.06.21; 2SAMEE 21.06.23
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WAF S (perspective  taking)= AbEolv @S W& i} dl
o 247154 (egocentric) 45 7HA= 11FTH A oA AFEL =t (Bora, 20205 Cardillo, Erbi,
AP e 7] B HA(self-rotation)= Sh= AlFZHAEQl Mammarella, 2020; Davis, 2018; Enright & Lapsley,
A7 538 ougttk(Choudhury, 2007; Gardner, Stent,  1980; Erle & Topolinski, 2017; Ford, 1979), & =H4
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AdP=]o] h(Galinsky & Moskowitz, 2000). SHARF 2%
ol AAA SHeA 9 WHFsH| AL de AMEIL
ATHGalinsky, Ku, & Wang, 2005; Kockler et al., 2010;
Ku, Wang, & Galinsky, 2015). dl& E°l, Kockler &
(201002 AdR1s ddom AFole Fo] 184 i
ol Aol A e I1"e AA

jO]l

person perspective)Z} 39133 (third—person  perspective)
o7 FRFE=H|(Vogeley & Fink, 2003), 1¢14T-HL 7ol
o] A4 B 7R o= WHE n]sk=(Kockler et
al,, 2010) ¥, 3QAHHLE 1A Y AdtE= JHEe
=(Vogeley & Fink, 2003) @FoA AyAos 24l HE
gtHE g o g Ao HcH(Petkova, Khoshnevis, & Ehrsson,
2011). <& &°l, 11332 7HQ1 AFAlo] Aut 919] &
He e she 23 2ol Aol ofd 5= & o F

- 4 ou|slH(Barresi & Moore, 1996), 39141
AA Hre] aolA Al Fi Alde He AAlolE

o
79 (out-of-body experience)#t Zttil & 4= ltH(Blanke

712RE & Xor WAL oA+ Y
Z(mental rotation) =& AMESHA Hrh(Baron-Cohen,
1988; Chen et al., 2013). David 5(2006)2 3Q14¥HS
FHAst7] e e 1AFBHES FAskE Al 393 o=
THE ol AIAHOF gttt A|Qtebelal, Nardini, Burgess,
Breckenridge®t Atkinson(2006)2 3133482 Fot7] $Ish
A 1S dAlste Zo] "astohy Aokstgled],
3ATES Foke BF Asom FHoHA He 1948
(Vogeley & Fink, 2003)& <x]&o=2 AAoF stz
1934¢de ;g o B o B2 QA2 ko] g E]
= Aog HuE3 9tk (Duran, Dale, & Kreuz, 2011;
Gilovich, Medvec, & Savitsky, 2000; Langdon & Ward,
2008; Mohr, Rowe, Kurokawa, Dendy, & Theodoridou,
2013; Nardini et al., 2006; Vorauer & Ross, 1999).
29y S0 W] 2ol So] TS B olf

L 2@99 28 34 F shhe Bl 4] et 4

= BRI SJelA Azste A, &, AdEt B
+ 29 Ailz Qs xErty A¢tE7] wZeltHDe
Boer, Johnston, Kerr, Meinzer, & Cleeremans, 2020;
Fuchs, 2015; Gambini, Barbieri, & Scarone, 2004; Islam,
Scarone, & Gambini, 2010; Landon, Siegert, McClure, &
Harrington, 2005). <& &°1, Bosco 5(2009)-> &+ 2t
Zko] 19143 A d4=9F The Positive and Negative
Syndrome Scale(PANSS)Z ZA3t F34F A5 7l 79

@ 2 Aol g 2 VRS, oleid Aut 23
o
=

rek
4

o
o

e A= TE
W St QTS Fotke Ee 19
Fote] Mgt A7FAA AFE FoAl =al(Cannon et
al., 2000; Landgraf, Amado, Bourdel, Leonardi, & Krebs,
2008), o]z <lsto] &+ Pl o] FE5HA] Eokal A
I BRIl 7He] AAZE Roo)A A Aldo] wAgRhE AlA
Stoh AlQFSEItHFuchs, 2015; Nardini et al., 2006;
Simonsen et al., 2020). =, 1137} 3QAT™HE ZJtol=
Aoe PASIE AT B Aolo] A FEeD
A1} PRishe RS Ak B ok AL Alke
tH(Michael, Guyot, Tarroux, Comte, & Salgues, 2020;
Sebastian, Burnett, & Blakemore, 2008).

2@ Y] WA s AR A d4=
289 2t 193/HS Foke A2 fAlske W, 3
S Foke Adle 2%¢E 7L A= HuA o
=4 Hiskal ok(Langdon & Coltheart, 2001; Mohr,
Blanke, & Brugger, 2006; Simonsen et al., 20205 Weniger
& Irle, 2008). o€ &°], Langdon, Coltheart, Ward<}
Catts(200D)= AFEAZE Aol 43 &, Aot FH7}
Mg o 22 ol H] i vidE wS AXSHHA, T
Al gkl =91 o QoA QBRI Sle ¢ 2FA7ta(

YO 0 EE F= HiITiHOAN TS H
d9] 2 of@A D7ta(3JAATH)?” S T2
A, 2@y gato]l 11T =
AT FARE FR S HART, 31T A
BAEATET FolsHA 71 HEAIS B
A7 ARA AA7E QFEA] = H]
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il

rlr
o]r

o|de] &g3ate AAAH AHY 1F-ES AAsk 2l
A2 A (cognitive inhibition)o]™, ©] 58 ¢] 1137}01] T=
2EF AMKStroop Test)7h AR&-HTHAron, 2007: Boone,
Miller, Lesser, Hill, & D'Elia, 1990; Harnishfeger, 1995;
Homack & Riccio, 2004; Scarpina & Tagini, 2017). 2E
5 ANE Agslel 289 BA59 AAE o 5Ee 2
ARRE G952 AW e AAEAT BE AT
Zﬂoﬂf\i 9] 0}741 7J ‘*—/\] =

il

A WAL elxdor oA
olu] gttt (Abramczyk, Jordan, & Hegel, 1983; Carter,
Mintun, Nichols, & Cohen, 1997; Westerhausen, Kompus,
& Hugdahl, 2011). webd, 289 xEAA ==
3914 19 Aol ool e XA oA 2
gt FeiEo] QIS Ao=m oA

HEFe] 599 S4ele
(OBT) AI7F g ARgEHe=dH, S
stol AAE AP SR5F0 QEZR] Aol 71914 9l
ot @ Bdoletal Hofof ofw, o QEZ| 3
ol 71914 ekH spdo] AAH Ao AA 1A (body
H S Adgste] geoltal gefof Fitt
(Sulpizio et al., 2015). &, 3tH] A =e A HHG
(193D T FEEGAFTD O wet ojn o Aol
7oA l=AE ”}E}OF THAjo]ch(Blanke et al,,

Blanke 5(2005)°] B4%1e tidez OBT HAE
A, l‘ﬂﬂﬂfﬂi‘:} 3TN FostHA | 71 WAl
Zro] UebaE TSI, ol 1A ES 30T
Fok= B¢ ° B2 JIAA A7 a7HE AARI AL Al
oot th(Blanke et al., 2005; Zacks, Rypma, Gabrieli,
Tversky, & Glover, 1999). &3} Thirioux, Tandonnet,
Jaafari®t Berthoz(2014)+= X34 ﬂl}i Aoz OBT
AE AN A, 28 B 12 A%

1

Own Body Transformation

5o, aFEeit

0|

position)of| 2

H GA 7HE AFESH 48 AFE(Eack, Wojtalik,
Newhill, Keshavan, & Phillips, 2013; Fuentes—Claramonte

et al,, 2020; Legrand & Ruby, 2009; Schurz, Aichhorn,

Martin, & Perner, 2013)2 19133} 313 I Fs17]0

FEAoE Hosts ¥ gHE0] EAske AS Hilste
$HH, 45 dA+E(de Vega, Beltran, Garcia—Marco, &
Marrero, 2015; Ruby & Decety, 2001)2 19133} 3914
Mol A=z o ¥ gosc] ot Huska gl
=01 Vogeley 5(2004)-> 3}l Aol %5 wizti
A QAL T1AREO] FE FE] T Fol gF A Sl
dde AAR &, sho] AAEHE AFe A7l A
FIAG1IE B 3 £ Al Az os Higks o
Holg 9 78 Ale IAIE +dst= 5
K

“Y(functional magnetic resonance imaging:

o N e & oo

5
fMRD71H-& AHgste] = @43k S4% 41, 357 99
(occipital area), ¥4 F(parietal area) @ HHAF F
(prefrontal area)o] 1143} 3QNATHH RFoA S/dete]=
Ag oot

5, David 5(2006)2 1043 FpA|Q] 4§ Sk gt
T+ W= HAFTA(left medial prefrontal cortex: MPFC)
et iAo A (bilateral posterior cingulate cortex),
T FY(temporal regions)o] &/g3t== g, 3913 HY Jﬂl
A 48 st FWEE S
lobe), $-8HE A% A (right superior parietal lobe), -5
2 71utE 4 (right cuneus), FHHE 5P 1] (left inferior
> AF/AL5 9] A (right
middle frontal/premotor cortex), ¥RF A A (bilateral
anterior insual), $-5H M4 (right anterior cingulate
cortex)°] Aol Ze S, olgt Avte 19l
A 31 WHFSIE Ar ve ABAAC] EAsk
W= AAFRET
H A 7IHES 194 E 330A B Hs] ol Hofst=
94 A9t Ao A4 24
Stoll tiet AEE AlgotA] FERth(Luck, 2014). o9t &,
54 ARE Hxste A= AlAet #Elste] 94 A7 5
of zdig o Ay|A FEL oujsie ARATAAY
(event-related potentials: ERPs)E 53 AI7F s E=
Qlsto] apAol L Al&sHA Hojube AA71%59 SA0 &
L5t (Luck, 2005).

AATFAHRNE AHEStel THHASHIE £
= W AR el ANE, BEF G e B AREEd
9 424 N200(HEA, 20165 Luo et al., 2013)3}
P300(Deschrijver, & Brass, 2017; Ferguson,
Brunsdon, & Bradford, 2018; Zhou et al, 2010)& HI1
skal Qltt. A& Eof, AR%1(2016)02 194THED 3903

T4 A(left inferior parietal

frontal cortex), $HFL =

HJ[HJ

Wiersema,
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+ UAA Aol FAaH7| wiwoleta Aletshitt. EIE,
Ferguson 5(2018) 44Qls tfo= QEH Ho| & 7

o 4, 9% Hof 3 Ao
9% B2 vkt A e O"E AN & AR
P I8S Aiebee AW 28 & Al ¥
3N 4o s Al IS AT A 19
PR 39484 © 7 P00 A (atency)E T
sted, ole 39FEHS AL wf Aoz FHsHAl H

1148 e] A4 252 sidshy] At stk A
(top—down process) g Rt Albetgiet. A
gte] PlFsh] e weste] P300S RARE A
AR BAL= T Q1A edt.
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Y WAEe dyoR ATE T AL Y A4,
oFE 58 9 99 T T2 ®ijlEo] A Adte]| JIFS
& 4 oy deA 9J=d(Siever & Davis, 2004), 44
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N )
T =

oot rH

A ==

T2

= W

30 o2 ol

|0 oE

i)

(Dickey, McCarley, & Shenton, 2002; Kiang & Kautas,
2005; Kim, Oh, Hong, & Choi, 2011; Lin et al., 2005;
Siever & Davis, 2004). Steinisch 5(2011) =93 AZ
&2 (Schizotypal Personality Questionnaire: SPQ)IA =

A4E W2 do] B2 HH4E whe HYoHoh 3903

‘Al | K1
q

— o
@9 42 Aol BAANNE 2 A o B
w7 gha Qlek 289 44 AN 393 BEAs]
Aol AABAAI ehbeAE g 5 ok, &
7 At gl e s el w7 ool Az A
o K5 4 oL, ol A% SEAA FaF 3ust 9
% qlet

uehd B Aot 289 44 4% 7 de

S o OBT TA% AATAUINE Agsto], 0|59
VAAN] SHS ot st Z, 2@F AT
A A= 393 BEANY Age] 28] 47 4
FAHE BRELA, woF 289 44 Aol 2F

tu

w
ro,
ot
ok O 1o i o ne o ook

7R QHHE, o] Aol WS dE Ao

A AABEA Y T 24(N200, P300)o]| HHd==A]

=99 47 AR
WA Aol waHchy, of Age] @Y Y4l
F2 347 ofuet peige] A Yohum, o) %
289 WEs A 999 295 B Ane 29
BAe 27 A9 @ Az Ade] e Aus Azt
sect.

o Y
A7 Tt

Hol=E ARgsto] A& 9 7] 249 dieto] At $<1 o
S tfer 2@ A2 HEA(Schizotypal Personality
Questionnaire: SPQ, Raine, 1991)Z AlA|5}Ict SPQoJA]
A 5%l digshs Al 364 ool H4E we 114

W 289 47 4L, 14914 238 Aol B4

oL

FAAS +1 BEEAPE TS 1303S AAEA LR A
At chAZ=S, 7A8A, 2010; Kim et al., 2011; Raine,

26 AAE 2ol Aol 1
1 9o BE(Mohr et al., 2006; Theodoridou, Rowe, &
Mohr, 2013), 289 44 Ad+ 2%, AT 98=
AeJste], & AFtolld= o tiehgnte At ool et
Stelet. Egh ot AERALe] %S & F A
el Aol s (Polich & Kok, 1995), 83 4
At 207, BFEAIT 329 9 E FEHolE Al
£ d3goiztelAl DSM-IV & 141E 9gt
He (Structured  Clinical Interview for
DSM-IV-Non Patient: SCID-NP, First, Gibbon, Spitzer,
& Williams, 1996) AAlsto, 217 A, Fagl, oF=
9 IS S BEE HYo] gl AFE 99 tideR
AAstglon, oz Qlsto] 2AY A4
AT 9rgol AQE|QIth o] & g T, dF o AR
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B7t & ZHI(Self-Rating Depression Scale: SDS,
Zung, Richards, & Short, 1965)¢t Aej-E4 &<t Z
T (State-Trait Anxiety Inventory: STAI, Spielberger,
Gorauch, Lushene, Vagg, & Jacobs, 1970)5 4449 A+
ozl Al AAstd. Be dFgoiatelA A9 =4
A Zrodof it A

_;?_
29, Y FR F A7 Folol ojg Al
2 AFAAt £ AT AAlelAdEtL ABEads)
Aslo] ol wre T APHIHSANST: SSWUIRB
2019-007-002).
Wt £

2dYg A4 AEA(Schizotypal Personality Questionnaire:
SPQ). SPQ& =33 AAH N BALE BFrtoks A7
HuA AE2AR, o 52 ofler SHGESE FAH
Ao (Raine, 1991), AAQIE tAdoz zdY EA
(schizotypal traits)= 7Hle didS AEshy] I3t ko]
H(Vollema & Hoijtink, 2000). SPQx & 7471 &do=
olFolA qlod, Y A EAJo] TAAL(deas of
reference), AF8]% &< (excessive social anxiety), ©J4eH Al
32 uk&A Atal(odd beliefs or magical thinking), ©]4

juirr

st 2124 Z ¥ (unusual perceptual experiences), 7]oJgt 2
& o)Akst Y= (odd or eccentric behavior), gt HL7}

S(no close friends), ©J4eF 3]3Hodd speech), A|$He A
(constricted affect), ©]4](suspiciousness)?l 9702 FIHA

= J7He ZF £l dish A(03), ot (0= v
sh, F42 04olA 7480tk (Raine, 1991). B AFo]A
= 251, FE, oleH, AR, E(1997)0] Hetste
o BESRE TS ARSI

:E OHT zQ, J}ol

o]oll

rl

DSM-IV £1#39E {3t 328t 94 He(Structured
Clinical Interview for DSM-IV-Non Patient: SCID-NP).

SCID-NP+= DSM-IV gt 7|20 AT & [ZHE A

as5h7] Yt Wt RetE He 2 A (First et al., 1996), 7
AA7E S8l e AEsie wdzte] Sl met o=
Z}OH:'LOE dol7te AHEAE7] & (decision makmg tree)

AR ZF B3l disl AR BE(), 348 e 22
sig oF "1A), AA v, 97 B= 34 ‘21%(3@)
oz Friete] 7S5, A Ast 9 Ao, WA FAh
AF7HA] FARY. 2 Al es 5(2000)0] Ht

ot A5 ARSIt

7147t & H I (Self-Rating Depression Scale: SDS).
SDS(Zung et al., 1965)= AAA, A4, A2y & 5
& RA=E B3 P‘ 7] Baa) diEajolnt. Ak 20749
Yo r o)Foly glow, 7h Fgk2 AT wet ofyrt
(13), W= I18949Q), A5 I1896H), 3 18th4
d) % shtell BAske 44 2AE HZ(Likert Scale)2 &
. @A Hel= 208004 80 R, & F0] =&

22 dher) B Lo Al 0]%5(1995)0] H

2 4 2
0,
I

AE-EA Bt A (State-Trait Anxiety Inventory: STAI).
STAI(Spielberger et al., 1970)+= &<t ALE Jl47}0]—7] 9]
3 e 27| R HEX]E A7) Bolst A= =45}

€ JH &

E4 E9H(trait anxiety)

Qh(state anxiety)t 7HQ19] 29t A3 % g7}sh=

223}, STAIE A Bt}
54 B¢l A7 208Fer FH] doH, 4 =3
e a7 (14, v 1904), EEo=r 1%t
(4, its] 18H44) F sholl BAsk= HYAE Hx
2 Eo] gtk A4 H9= 2034 803 olm, A =<t}
=4 B oA et Favt 2245 B 0] =5
= Ushdth 2 AFolAe A8 AEaH(1978)0] e
Stal =g o HEIRE TS5 ARSI

A Hat
Own Body Transformation(OBT) ZHA|. ¥HFs7]9] H
7ol Blanke -5(2005)0] 73t OBT HAIE AREsHloH,
QEE B2 o] AE 7 AR HRF(1JF W)L
AHFCAATD Y T7oz F 47Hx FRE ARSI
(Figure 1). A7&oAz= 2Hel A= AR ZH4ilol=t
a1 AZksh A, SIQFA ARto] o]b & o] 7R QA
grsto] 11 ARRRY] Q1&of ARto] 719 A Slow eEd A
A2 WES FEI, QEE] Aol 719A oW eEE
FAZ HES F2= 2AZ 8753

OBT A9l =2 E-Prime version 2.0(Psychology
Software Tools, Inc) T2 T13-& ARgslo] AAsFATE A4
Hozket BYE ko] AZle 100cme]il, =9 A7
7.3cm X 11.2cme]™, visual angle2 4.2° X 6.4° ©]3]th.
BE =2 A2 HiA] siekle R HiEH StH FY
o 200ms ot AASAH. A= 7+ 7+E (Inter—Stimulus
Interval: IS 1500mso|™, 2= AlAl A 13402 Azt
BAC+7)7F 500ms &<t AAEI, I8 =0l 200msset
AA = A Figure 2). & APl A F 2A1PewE 4
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Figure 1. Experimental stimulation used in OBT tasks

1000ms

Figure 2. Presentation of experimental stimuli in OBT tasks

F g ABS AASKER, B AP 1852 1938
27 504, 393 24 SONHOR F 10043
A9l AN, 5 4B5S AAsk

ARAEHEAY] &4, Hos 64499 Geodesic Sensor Net
£ ARESto] doddt W Aol ZFolxl A4 &
Aottt ¥ 23 Al 71% flA (reference)= CzoH, 7t
Ad el dodA(impedance)= 50KQ ©JsHE FAISHIH
(Tucker, 1993). Hut= 0.3~100Hz ofd=11 AlS fjeo
B A& 0w Z4o6k1al, FEa(sampling rate) 500Hz
= Hx%g].oiocq 27\4% ﬂj}é 0.1~30Hz 1;];4]\;4 Al EH
o 57 = (bandpass filter)E ARgste] oAasttt. & 2
2 2 eze] So] Hul(artifact)S A A 5k,
| EX|ol= A=(eye channels: 1H, 59, 109, 17H)E
14 S8 Huprb £100uVE He B 1 AR 74
oA ALJstrt. He Huprt AA"E Aee A= AA A
100msollA] A= AA] & 600msZE E&H(segmentation) SHFL
of TR 1A RIAMHeR XS FHESte] &
A5ttt B4 A A-712H (re—reference)= HA] A=
Bl Bt 7]F(average reference) 22 dFTh ¥Z T

(ears) B EZE7|(mastoids) & 7|&do= T o A

18

i}

2

mlm oo,
o

_l

<]

=2
_>.:

Hog 09 MYge whEol Ul Aol o7 wol(Yao,
2017), A 2= 0
+ A= o
2017). 2= AA] o149l 100ms AZ0] FAZE 7|FO
2 AAsto], o] PagkS ZF AZoA wo] 2Tt

(baseline correction).

Zg B4, RE g9 BEHo= IBM SPSS Statistics 22
Z2OE AMESIGlon, APdERESle UMl A
L MATLAB R2019a Z21#& AMgsiyrt. 283 A2
A AFEATY AT W]l SPQ He4= =
HEE  FAo= BAoatt. 5 AR, &
o

o AREEY 44 %R ABADE 934 T 8
o, BHQHVA, 303BDL WG4 W 2910E 47
searh

AATERARNE AR Ao AR oyt
A B AATA 9] (grand—averaged ERPs) mHge] A
oto] BASH ARITEES] 849t AIRF YH(time window)
S AASEAE Al 19 AFATEAY] 24, = P100, N200
3 P3000] = P1002> A= AA ¥ 100~ 180ms
of AF-5% I F¢ F9olM BEE= A4 H9E
He gHor Aolstie ‘11 N200> A= AlAl & 180~
300msof] HF-F J P9I TF YoM BHEH= A
AL He Aoz Aoyt Hd2 medx) 7+ @910
=, W @:L(FC?) FCz, FC4, C3, Cz, C4)= @A} Y
aloz AAstrt. P300S 2= AlAl & 280~500msell

Zo} ool =x ooloA] THATE= A HIS m Az
og Aostalon, At AR 7+ aclow, ¥ A
=(C3, Cz, C4, P3, Pz, PA)S m@da}F Y gQle=z AAHsH3

th. 7} Q49 AEZW FA7|E 724 EgAA EAEAo 7
BAstgom, ZF 2] 74 BAARE Qlste] 34471
o] 9HjE AL Greenhouse—Geisser corrections 2-85}o]
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HAEY] 948 SPQ A4 74 #HAAS Pearson AT
5 AHgot] ATEA ok

APEA Y 54

289 47 A% APEAZY ATEAH 4
W SPQ W47t Table 19] ANH] Aot 2% 44
BT AAEATE BA=-158, p=12), BEAD

(d44)==1.24, p=22)°ll" | AJolE HolZ| ‘EJ?I
SPQ(A25.11)=-25.18, p{001)olA folgt Zols H
2, 239 A4 ol AYEARET SPQOIA B &2
s Bolth 9, 299 A4 Aol AEAE
SDS(A44)=-2.80, p=.008(.01)), STAI-S(33.39)=-3.31,
p=.002), STAI-T(444)=-3.65, p=.00D)°IA4 G251 o &=
2 55 B

;
__1;

OBT Z}A|2| ¥E 2tz &Y
299 A4 Ay AASATe] OBT BA|e Hat v
AR iEgAdgkEol Table 20 A= Qe HE-SAZE

o B4 A3}, YHAL44)=4.42, p=04)7 FH(A144)=
9113, pCO0D9] FaIZF WER. %, 28 44 A

ool

7ol AFEATEDL 1973(44)=-1.98, p=.05)% 394
WA (d44)=-2.10, p=.04) ZFNA GolstA 71 vhgA7HS
AL, THO B 198WH Eet 3JAWHAA Y 7S
17kl frolstAl Aglek. Hhd, ot R (A1,44)=36,
=55) 7re] Asarg @it wEER] Jopth wReASE
°, AH(A1,44)=34, p=.56)9] FaE= TEEZ]
TAAL44)=4.15, p=059] FaIZ} T
1R ET 3o whegEe] okt A
( 2}

J

> |z

2 1oy
N :—4 oﬁ

’

fin)

L A

P (R1,44)=.05, p=.82) 7+ Aozg aib= P
Fotet.

i)
e

R
52
o

APZiR2Ie| B

==
OBT A9 34 3t 2dY A4 A AdsAT
A BEE ARBRAE A5 99EC), T¥ 99
(Cz), T4 G9ProllA AA Bat(grand averaged)et ot

o] Figure 3o AIAIEo] Sl &7 g HFolA 7Fg 2
P1002+ N2009] #Zo] FCzolA, 28 7 & P300
AEL CzollA WEEA 190383 3033 o4 P100,
N200, P3009] o RZo] Te Aol AA| 64449
712 EX(topographical distribution)”} Figure 40f A%
of glck

P100 X&S A 23, WA (A1,44=39.66, p<.001)2}
A=5(H2.69,118.13)=86.09, p<.001)9] FEI7} TEE| ]It

Table 1. Demographic characteristics of the schizotypal trait group and control group

299 44 4F0=22) A (=24)

Ha(EFH2 B (FEEHAD
AF ) 20.86(1.98) 20.04(1.55)
WEATHE) 13.55(1.06) 13.17(1.01)
SPQ 44.82(4.77) 18.00(1.56)
SDS 46.82(6.40) 41.33(6.84)
STAI-S 44.36(9.64) 36.54(5.68)
STAI-T 51.36(9.35) 42.17(71.73)

Note. SPQ: Schizotypal Personality Questionnaire, SDS: Self-Rating Depression Scale, STAIL: State—Trait Anxiety Inventory

Table 2. Average response time and response accuracy rate of the schizotypal trait group and control group

99 44 4 =2)

A (=24)

1 3% 1174 393w
B (ZE=EAD Bt (EEEAY) Y (EE=HAD) Bt (®EZFHD
HES-A17Hms) 377.27(84.14) 432.56(91.94) 333.04(66.79) 381.83(71.19)
U AEE(%) 94(4) 93(4) 95(3) 94(5)

- 149 -



The Korean Journal of Cognitive and Biological Psychology

oy MA Mdekd(n=22) HAEHM T (n=24)
V] P100 My P100
v P300 ¢ P300
v v
4 4
2f 2
FCz 0 0
A
L 2+ »
& N200 N200
4 4
S0 0 im0 w0 40 50 eoofms] 0 0 10 200 300 400 500  600[ms]
0 P100 P300 W P300
! o
6 v v PIIE)O 5
4 4
1213
2 2 2+
Cz 0F 0
T »
2 N200 2 N200
4 ’ 3213
s
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v [ug/]
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¢ NZ
4 Al
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Figure 3. The total average event-related potential waveform of the schizotypal trait group and control group

P100

N200

P300

365ms 365ms 354ms 354ms —-6uV

Figure 4. Distribution of event-related potentials associated with the entire electrodes in the time window
where the largest P100, N200 and P300 amplitudes were observed
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Table 3. Average P100 amplitude and latency of the schizotypal trait group and control group

239 44 4&r=22) AT (=24)
o= 19132 3T 1 3
BHETHAD (B2 (B2 Yt (EFHAD
FC3 3.31(1.71) 3.73(1.69) 3.37(1.63) 3.85(1.65)
FCz 5.48(2.39) 6.32(2.60) 5.32(2.59) 5.71(2.69)
AE FC4 3.18(1.83) 3.47(1.92) 2.87(1.62) 3.21(1.85)
(uv) C3 2.25(1.54) 2.48(1.52) 2.03(1.24) 2.44(1.34)
Cz 5.02(2.37) 5.72(2.23) 4.66(2.45) 5.16(2.48)
C4 2.00(1.57) 2.25(1.27) 1.71(1.23) 2.06(1.48)
FC3 147.82(10.36) 146.27(8.93) 141.83(12.33) 142.83(11.56)
FCz 146.91(8.61) 145.559.11) 143.50(11.86) 142.50(12.54)
ZA27] FC4 144.64(11.22) 144.73(11.19) 144.50(13.14) 144.83(12.34)
(ms) C3 143.55(15.98) 143.91(15.63) 139.33(16.52) 138.92(15.09)
Cz 146.91(9.87) 145.82(10.53) 143.00(14.06) 142.50(13.76)
C4 146.45(12.60) 148.00(12.75) 136.92(21.78) 137.17(21.09)
Z, Bde 49 F A9 2T 1QYWEEn 39AnE  Auc 303nEdlA fds o 2 N200 1B By
oA folshl B 2 Pl00 WS AT, AF A T FB(HLA=02, p=89)9 Fanel Fuut v
FCz(6.32uV)ollAl 7FF & #1&, CA(LT1uV)olA 7 2 (H1,44)=.62, p=.43), Ja3 H=(A3.11,136.88)=2.31,

2 ZZo] AU, Tt HTH(A1,44)=.25, p=.62) 3t
TRt Aol EEA Gra, et BH(A1,44)=.10,
p=.15), HAta AF(H2.69,118.13)=.37, p=.75), ©H
W AF(A3.10,136.52)=2.46, p=.06), ¥k, BH, A=
(H3.10,136.52)=1.58, p=.20) 7to] 4524 aate Wiw|
2] okoteh. P100 FA71E A Aah, HH(A1,44)=1.79,
=193 TH(F1,44)=.21, p=.65), A=(H1,2.20)=1.58,
p=209 FRIZE WA Aokt ole] T ot
THHLAD=11, p=74), J&} H=(A2.20,96.69)=1.95,
p=14), TET AH(A3.71,163.38)=1.59, p=.18), Ak, &
, AF(A3.71,163.38)=1.29, p=.28) 7+e] A5zg airt
WEEA] gkt T Aol OBT A4 Hel B4 P100
AZ 9 GA7]7} Table 30 AAI= ] 9l

N200 =g 2t Ay, TH(A1,44)=34.46, p<.001)
¥ A=Z(A3.11,136.88)=6.25, p<.001)¢] Fanrt W=
At &, #HY A F
AEolA FostA o & N200
3% FCz(-1.74uV)olA 7k & A
P 22 A Zo] |AHGIH. ofd WEd, WM A=
(H3.16,138.86)=3.30, p=.02)¢] “d5#-§ @it W=
th. &, C42 A|9I7E FC3, FCz, FC4, C3, CzolA 1214

3|
=

N

p=.08), A, ¥, AF(H3.16,138.86)=1.19, p=.32) 7+
Fo2Hg B WEEA ekt N200 FA71S) A
HH(AL1,44)=.67, p=.42), TH(H1,44)=3.05, p=.09), A=
(H3.92,172.32)=1.90, p=.12)9] Fa3/} 2] tct.
olo] BEo] Hokal T (H1,44)=2.05, p=.16), Wz} A=
(H3.92,172.32)=1.67, p=.16), ®H3} H=(A3.90,171.69)=
87, p=48), A, #H, HF(A3.90,171.69)=.53, p=.71)
7t geArg ik WEEA ottt & Fdol OBT
Aol Kl Bt P100 X2 2 7|7} Table 4ol AAIE]
o} Qlrh.

P300 #=& EAgH A}, $H(A1,44)=63.89, p<.001)z}
H=(H3.39,149.32)=31.42, pl00D)olA el zpo]7}
TEEY &, BHHY AS IABHED 1B
A gt o 2 P300 HZo] WAE Y, AT HE
CzETuV)oll A 71 2 A= p4(0.66uV)olA 7 Zhe
AZo] P e, W HT(H3.81,167.48)=7.05,
p<001) 7ho] Aozg anrh BEEAY. &, C3, Cz,
C4, P3, Pz, P4SlA 3JQA{HET 1JIFTHAA &
ostA o & P300 ZZEo] EEGY. v Ho
(M1,44)=1.10, p=.30) zte] froJgt #fol= |&EA ¢
ek ol o], Mew BH(A1,44)=.01, p=.93), #
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Table 4. Average N200 amplitude and latency of the schizotypal trait group and control group

£99 44 ¢ (=22) AT (n=24)
q= 197384 38 1973 ¢H4 3w
B (EZ=HEAD B (EEHEAD) B (EEHEAD) B (EEEA)
FC3 -0.35(1.28) -1.09(1.32) -0.84(1.86) ~1.24(2.06)
FCz -0.83(1.72) -1.43(1.99) -0.99(2.18) -1.74(2.59)
A=z FC4 -0.71(1.58) ~1.11(1.69) -0.18(1.66) -0.63(1.62)
(V) 3 0.04(1.49) -0.58(1.44) -0.53(1.54) ~0.70(1.90)
Cz ~0.25(2.20) -1.32(2.23) ~0.50(2.42) ~1.232.77)
C4 -0.31(1.43) ~0.65(1.34) 0.57(1.57) 0.19(1.77)
FC3 208.00(17.65) 210.36(16.40) 207.58(21.67) 210.25(21.47)
FCz 209.18(25.19) 209.64(25.25) 217.58(27.21) 219.83(26.45)
A7 FC4 205.36(13.29) 205.36(15.86) 215.25(24.25) 216.58(23.31)
(ms) C3 216.27(19.83) 216.09(17.89) 216.08(20.07) 216.92(20.11)
Cz 217.55(24.12) 218.00(25.86) 212.00(21.44) 216.33(20.71)
C4 213.27(15.57) 211.55(19.77) 218.00(21.33) 220.33(23.03)
T H=(43.39,149.32)=1.10, p=.36), Ad, ®d, A= HEEA FH(HL44=14, p=71)°] FaT= HET
(H3.39,149.32)=33, p=.85) Zte] A4oate At =[x A ofokal, eyt W (H1,44)=.02, p=.89), A= A=
Stth P300 HAZIE A Ad, HAHKL44)=8.70, (A3.61,15891)=197, p=.11), ¥} H=F(A2.19,96.32)=

p=.005(.01)7F H=(H3.61,158.91)=34.86, p<.001)°] FH
B} R & SRRt 298 474 3ol
o 71 P300 HA7IE EAA, M AH¢ C4(384.00ms)ol
A A 71 WA, PAG2025maelA AL A1t

TH

1.08, p=235, e, W, H=(H2.19,96.32)=.49, p=.63)
7o) AoAg avte WEEA itk & Fdo] OBT
AelA Hel Bt P300 K= 2 HA7]7F Table 5ol AIAIE]

o Sk

Table 5. Average P300 amplitude and latency of the schizotypal trait group and control group

9% 44 422 e A (=24)
= 19484 38 194¢4 3
B (EEHAD B (EEEAD B (EEEAD B (ZEHEAD)
C3 2.34(1.24) 1.64(1.58) 2.16(1.42) 1.57(1.23)
Cz 5.29(2.07) 3.75(1.88) 5.71(2.56) 4.44(2.16)
A=z Cc4 3.42(1.49) 2.68(1.09) 3.18(1.56) 2.40(1.64)
(V) p3 1.44(2.13) 1.13(1.92) 2.24(1.63) 1.75(1.71)
Pz 4.38(1.83) 3.33(2.40) 4.72(3.40) 3.66(3.28)
P4 1.32(2.13) 0.66(1.75) 2.43(1.99) 1.70(2.19)
C3 379.91(27.74) 380.09(27.54) 378.25(21.22) 378.25(23.62)
Cz 383.09(18.93) 383.36(20.31) 372.50(27.81) 373.00(29.14)
A7 C4 383.45(26.12) 384.00(27.68) 378.00(17.22) 376.67(17.23)
(ms) P3 331.00(24.67) 333.00(25.09) 330.83(37.96) 331.33(37.37)
Pz 370.55(30.51) 365.45(31.93) 344.42(30.24) 343.25(32.67)
P4 346.18(26.91) 346.45(26.24) 320.25(34.17) 320.92(33.13)
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>
&

]

Bausis 249 42 deA Besl g
AEA(SPQ) A4S ¥ (positive schizotypy),
o}af (disorganization), =73 (negative schizotypy)2] 38212
2 FEsk(Vollema & Hoijtink, 2000), 2d% 424 A
T(r=22)9] SPQ 74k N200, P300 F1& & 7] Aol
o] s B4R Ay}, SPQ ol et
g%t P300 HZF Afolo] fofet HA ”%O] TEE Sl
(=-0.67, p<00D). &, SPQ9| ol A =255 P300
o) 250) AHAE] o1l sl 4 Aol
©] SPQ Aot ARITRAY 84 7o A4S FUH o=
A% A, SPQ Y Aaet 74 FYelA 5787 P300
HA7) Atolo] frelRt A Aol WEESITH(=0.39,
p=00). 5, SPQO ¥4 HA47t =255 P3009] HA717}
o] dojxl= Zo] #HESI Tk SPQ & HA4et 74
ol Z4 300 FA7] Atolell frefdt A /‘Hﬂfo]
PEAEAH=33, p=.02. & SPQ F H4t &S5
P3009] HA717F B Zojxls Aol W=

(==
¥ 44

BN

55 Geloln] %

rke

o)lv

Aoz 749 OBT 7

Zdy 3AoA TEEE
HAZsl]) Aol 288 HA AFL|NLE TIE=7]
ot OBT A9 l‘ﬂ_]-%/\]z_]-_o,] 73% 239

F_& }JN
l

ﬂ:rLEJ 75_‘49}
Simonsen et al.,
2020; Thakkar & Park, 2010; Thlrloux et al., 2014), =
A A AgLo] WEHG7)9 oHdeL AT Q
AR g, B Aol @Y 44 Aol 44
ATl HIske] 3ATAER ofyzt 11BN T
HFEAIESE B, oldt Ak A% 459 2y
oF AA|okx] ¢r=rH(Landgraf et al., 2010; Weniger & Irle,
2008). = Aol A AF7F 19T Y] WA oA A
2 e 29E HQl A2 &7 Aol AHgE OBT 4|9

0] 0 o
==

7]

EA mjREog oJAAL. = OBT #AQ 1914 A5}
7lele AlAe 9% 9 S&E—é—% Azos AZ7 L

(visuospatial abilities)o] Q7% ™(Gardner & Potts, 2010;
Qin & Northoff, 2011; Sulpizio et al., 2015; Vogeley &
Fink, 2013; Zacks & Michelon, 2005), 3313 A5}
o= AlEZt AEE AHo= 3ot FAl 3 SEo] &
FE= Aog AR T 9Jchk(Baron—Cohen, 1988; Chen et

EE.% 5‘—/\}3& A3 ‘ﬂ:[LT%% Z49
Ade 7121 9182 111 9] © W (Bozikas et
al., 2004; Hardoy et al, 2004; 2010;
Tawfik—Reedy et al. 1995) Y A4 Aol e
AlTEe 19 @J&@"ﬂﬁ FrolstAl 11 REeAIZE Hel A2
Ay A4 Aol OBT AN 845= AlEt 59
o] AgS whol= Zlog ofAZ ¥HH, Eack, Wojtalik,
Keshavan®} Minshew(2017)+= Z@% At #e AHE
Al S, AdEATS R 5 x 5 Hjldr =4
ol jzgl AMukt 71 AuF Fo] g Afge] A e 1HE
AAlshH, dtgoizte] o s 29 9AE FMok= |
QAT 2 At Fof Q= AR BHoE 19 9

b

o

l

ne

re

ﬂ -
)

k] ok
ol

—_

Kaneda et al,

7\_.

AE FAskE 3T 279 MAIE AR A, 194
WA 2@ A2 AdSATANA Folgt Zpolrt
2wz ok, ESE Thirioux 520142 234 35
dos APA Qo] tig A7 Yol A AA 2719
UAHQ AFFoR2 AAEE o= OBT HAIE AR
A3, 2@ AP 1P TEANA = BFEATT FARE
e Hel HH, 3T A= Ads ATl Blste] H

O

1St B el A8

48 Zaste BaFa]

o= OJS}O:] 3017‘]4@
= AARRIT

3% 44 9% AEATol OBT #A9] whe4
GEAA FofRt Aol = EO]Z] &=, ole 289 A
e | <=
OJgt ztolE Kozt ‘ﬂ'%@g%‘ﬂ]/ﬂ% FoIgt atelE
o7 ke RN AR AP A= Ayt A/
(Langdon et al., 2001; Mohr et al., 2006). §r-gA<tE0]
Ae T A 79§35 Afol7t BEER] Q ME‘/}, Ll
NS 5 A 71 Holh paE B

&

AEAZT fAk —a—g 2§
]

riok
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A e 7FsAE e AC® oA (Jansma, Ramsey,

Van Der Wee, & Kahn, 2004; Miller,

Chapman, & Collins, 1995).

P100 A&5 A4t 4y, & e BF 19 dEn
o

AN S o 2 AE

Chapman,

30l g Hglom ol A4
e diAez 19HFTEELT 3™ o Z P100
AEZG st A9 A+ (Rigato, Bremner, Gillmeister, &

Banissy, 2019)°} AW Ayt AAFEARolA et
P100 Z1Z Zpol5 ¥HsHA| ok A1 A5 Anet &
Z| Stk (Berkovitch, Del Cul, Maheu, & Dehaene, 2018;
Ikeda, 2011; Johnson, Lowery,
Kohler, & Turetsky, 2005; Wynn, Lee, Horan, & Green,
2008). P100°] #HFsl71et #risto] ofd 752 Hhst
=7tell Hioid= A dA QIA] At dub o s P100
< AAE Fdote AR @9 FE gt Ae §Hg
shttal of AR Qlth(Ferguson et al., 2018;
Ehlis, Muehlberger, & Fallgatter, 2005;
Thoma, & Suchan, 2012). H}E}/ﬂ 2 A Ayl 3903
o] B9 Aol FE olst AR B9 i T, 9, 2

Kirino, Inoue, & Arai,

Herrmann,

Soria Bauser,

of % Sob 2o Aelalor she A7 840t et
ueh 194 eET o g ROt g9E Aoz oA
v, 289 44 432l FYEAT BF ANY 43
Fog :

1315} 4
Ve 1ATHED 3T NA %940}741 ‘3 2 N200
W2e B A A7E9 2o} YAHATHAR,
2016; Davis, Bruce, Snyder, & Ne lson, 2003; Luo et al.,
2013), 2o =AY o] AAEAlITl Hlste] 3913
THEAA 9 22 N200 =S _“i?:lo TR A3 A9
Adets dAekA] F=tHERA, 2016). ol2fgh dA|E7]
U die 2 A7 A3 ‘E:ﬁoﬂ Folet AFgoAEol
Hol= 2749 Az ARGE A9 zto] wiEo] ZefH
Aor oAAY, o & E9], Sumich, Castro, Anilkumar,
Zachariah®} Kumari(2013)= 94 Zd® 3Ro] ZAto]
A= N200 #Zo] ZHAa o, Osokina
o} Ivnyev(2018) EQF N200 71Zo] A
o] Mg yHElo] Qe Hislth wetd 2 239

|

=

=
Aoke. 1zl
OEI]-E 1_%:‘_0‘[—

AZO| 7HA4et Ao AZHA
FApto] AT AIT Hlste] 3AATHAA F2letA
= N200 A2 Hol AH{2(2016)0] A+ ZAfe}

AA AT AFEAL Atolo] 2osF N200 AZE jo]
TAsHA] Fot B A Axte] Aol AFHAARES] F

9

R,

o

HJIFU

& AL Apo] miEe] e Aow oA

olof QEA, AFF7(2016)] AFoME 2IY =
T AYe AT e A & HARSH:
(19T T A4 77k BiRle & H/\FEHE
AW E Hrlste TEFSH HAE A& 4, 3
AToA = Ak 1F Zpol7h TEE| ]I, Eack 5(2013)
zd A AT e s ANts BietE =
A), ARt ol Qe o AR
A9 AE FMsh= HsH]
AARE Adh 2@ gato] AFEAITl Hlste] 3
e FE o dxF FAl Tofshz Aoz defA]
kL orebM T ml A (left orbitofrontal cortex), e
2437t
7S WESFAHLeech, Kamourieh, Beckmann,
Sharp, 2011). EgH Blanke 5(2005)2 BA<1S thde
= OBT HAIE Agste] HFH] & % ZAbstA=d,
ojwf St A== AEE ARAloleta BZstH HAlE
£ A-e AA A where on my body?), St AA|
Sl Abgo]l oiet Hk(where on the screen?)2 & AS 7
Aok T 719 A= tg AAEe ARSI 1 A,
Ao A== At et BaS o ¢ ] Hlﬁ}oq A|A]
= ARRE Aol AZshs wAE 3t e 19
Ak 30T Bl B 7 HRSARE ES&E}. = 391
ARHE Efolog B M) ALE(HEH, 2016; Eack et
al, 2013)2t e 31T AA Xﬂ/\]ﬁ XFLE XV‘]OE
o7 HA Jﬂﬂ% P A<=
o250l 3

3

A

=

F

oflt
o\:o oo rel

A

ofl

=

X

£

~

1o

ri

o2

=

O,

N oﬁ

r
o

Aym] A (bilateral anterior cingulate cortex)2]

B e oot o o

n
rr

R o L ¥ o 22 ol R orlo 0 ®

R, ok 394

ON‘

JBHEolA FofsHAl o & 2
Hep 1A ool o 2
A A3H(Hassan, Begum, Reza, & Yusoff, 2016)
5]-1]:], ] 10]— ﬁ_‘l}-]:- 30]74]-14-140 —Ho]-L
P& AAlsh] 9lel B B2 AAA Zo] AR
Qlske] P300 %1% A/l Ha’t XA 7ol
AARRFCH(Deschrijver et al., 2017). ©]of] Tl&dd,
o P300 FF9| Aol7h THHA k2 & AT
e 299 AAd Adgo] AAEAETHE 190 HA
AUHE AT W BaF 94 $go] RT3

ol
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4o B

uﬁl—mr =
N o

m 40 4z Rl o b il o
ox
) o
i N
¢

Ulo x&

o r“g

- 154 -



An event-related potential study of perspective taking in college students with schizotypal traits

289 A4 Aol AEAR Hlste 1993
2 30 HH BHFA o 2 P300 HA7E EA
P300 HA7IE A= 7t 28HE Ae 'Y
A2 BH7E ojHE4E P300 HAZI7F ° ZHojAe
Aoz HAEI tH(Duncan-Johnson, 1981; Duncan-
Johnson, & Donchin, 1977; Ford, Duncan-Johnson,
Pfefferbaum, & Kopell, 1982; Kutas, McCarthy, &
Donchin, 1977; McCarthy & Donchin, 1981; Magliero,
Bashore, Coles, & Donchin, 1984). Z&® gkato] THEF
a7 S TSt P00 HAVIE AR AT oA
HuET QA ANt & ARS gt Akg AlXse
A A AL APARHANE ARgSte] A kAo
A 538E ZARE Mazhari, Tabrizi®} Nejad(2015)
9 eihpol ATl Hslel & Aol s
of ANEE 27N S5 | 71 WA s FA
o
o

ool

AHE 28500, BEFSHY] oS 7R 2 7h
S A, yolrt P300 FEHTH FA77E o -4
P 610 AR A AEmQIof] wet A7t Bagt

ol
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