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Fom gt of wrel dATtdel E4e Eld etk

R1. ABATEH A=

Schizophrenia Normal control 9)

Age (year) 292 £ 7.1 28.2 £ 4.6 0.599
M:F 8:10 8:9
Education (year) 15.1 £ 1.6 16.2 £ 0.9 0.020°
BDI 9.6 £ 6.1 46 £ 5.2 0.013°
PANAS 49.5 £ 15.8 43.6 £ 8.7 0.176
IQ (from SPM) 104.2 £ 144 106.2 £ 24.2 0.778
TMT (sec) 115.8 £ 39.1 92.7 £ 32.8 0.080
ER40 28.7 £ 4.9 33.1 £ 4.1 0.008°
PANSS(T) 47.1 £ 11.0

Positive 11.1 £ 3.5

Negative 12.2 £ 45

General 244 £ 5.1

Dosage of antipsychotics

( CZP 100mg equivalent)

618.2 = 388.2

Probability values are from t—test.

BDI: Beck depression inventory

PANAS: positive affect and negative affect schedule

SPM: Raven's standard progressive matrices

TMT: trail making test

ER40: Penn emotion recognition test — 40 faces version

PANSS: positive and negative syndrome scale

CPZ: chlorpromazine
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AES Y 34 Z2 54 AAE SHHFE sto] 49 ANOVAE
Al&gt Axt, AEe] Fade fFoshAl &kl (Fg 33=0.107, p=0.746)
Ar el FEI(F43=5.642, p=0.024), A4 x A 7+ A52& 3
(F133=6.767, p=0.014)E= EAHoZ o33tk A 3F zpo] w3t
F 23t tH(F(1.33=11.868, p=0.002). W&7|7t7} BDI A4S gHzgo
2 Abol Aldgiet Al ANCOVASIAME AA x Ak 3F Fa 2ol B
o fFosiAE Fuey AFdS B om(F;)=3.832, p=0.059)
ek 3+ zpolwte]l FAA o ® ol ATHE 3)=6.718, p=0.014).
HF-S-7] 7k (duration of speech)ol]l W3t SHEE T-AA A8y 2y}
G2 Ao A b dkEAole 6.2(£4.8)2E dl2a Y]
11.5(£6.6)xHt}t Fo3A #Athp=0.010). °l= FAFA, Ax5A

1 24 AR g PPo Uit $4 gunc 249w

et e T-A4 A3 Al xS 54 Fdore] nkgrzte]
o)Al AU (p<0.001) A ZolE Holx] eFth(p=0.363).
oz} 7PgRlEe] 5 W T oAd B HAd wE 27} fols)
A gkskth. wkE7)7be] diste] PERIES] AAEd A 2 B AANE
AA W gelow sto] A ANOVAE A as ZAat, 7haelie] A9
(F13)=8.112, p=0.008)3 A (F3)=10.114, p=0.003)7} ¥k-&-7]7}o

mAE FaIE Felsin A x gl dEagm k(R 3)=6.436,
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p=0.016)¢} 48 x BA 9 Fs2-& a7 (F3)=11.211, p=0.002) H=3
ot e HAek 3k 2ol = TR B THE | 5)=14.648, p=0.001). &
Fo= wH7IZL BDI s £3EHe] A3 ANCOVACAME 7Hd<]

= Aol wE FaHe FolshA e (Fo20=0.268, p=0.597)

1

A x Ay A5 287 I (F( 00=3.545, p=0.070)= A S Holx
A ko] Aol EAZoR Fo3 AFNE AUTHE( 09=7.387,

p=0.011). (3£2 =)
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¥2. vHEAZE 2 uhg717E (R)

Schizophrenia Normal control
N=17 N=18
Mean SD Mean SD p
Reaction time
Male avatar
Positive 2.6 2.0 1.8 1.6 0.183
Negative 8.2 11.1 1.7 0.9 0.026"
p' 0.059 0.784
Female avatar
Positive 3.6 2.1 3.1 3.6 0.636
Negative 5.9 5.4 2.8 1.2 0.036"
p' 0.102 0.786
Duration of speech
Male avatar
Positive 6.2 4.8 11.5 6.6 0.010°
Negative 8.2 6.9 20.9 10.4 <0.001"
p’ 0.363 <0.001"
Female avatar
Positive 9.3 6.5 18.5 10.9 0.005°
Negative 8.3 5.6 21.0 11.7 0.001"
p' 0.582 0.157

p”: probability values from independent t—test.

p§3 probability values from paired t-test.

" p<0.05



2. 33 TN AAEE SAEE A4

a7 3AgEY BATE F AP

(i
R
)
il
o2
o
e

|

=
& At 15.81(£8.040) %, tx 21.11(x7.95) %2 tixaro] AL

-

WE717F 2 BDI A4E FWEgo g o] A9 ANCOVAES A&

A SAACE FoetA = UtHp=0.079). hFxa& F3}AF 9.54(&

e
rl

547)%, H32F 11.56(£6.55)% F 7HgelE 3+ A Azt &
ol & HolA| eFkal BAt Al A2 7.24(£5.44)%, 8.57(£6.18)%
2 Y3t #olE Holx LUtHp=0.579). FA F-AGGH] d=FEA]
AIZEe A 20.38(£10.97)%, thERT 27.99(£9.92) %2 t) 2o
Ao} FAASE FootA= o™ (p=0.110) 72t A=t A Al
E FoF Aol S Holx| gttt FIA BRI SAATHS A
W RA e wep Juk 3 Z ApelE Kol Furh 3T BA A
A, Fekaker Fekat F gidS NA W 89, Jes OLF P 8lo®
skar 4 ANOVA Alegt A3 AAe] Fads Fo8tAa(F =
14.560, p=0.001) Jwe] FEFHE Fy43=5.452, p=0.026 22 £2]5}%]
of e FaEIAE FAAQL Fo8e HolA FkthF 33=0.024,
p=0.879). w57|7F 2 BDI A5 FHFOZ 319 4 ANCOVA A

A7t Aot EAMoR feldAE @kl

B3t Azt

N
(e

(F(1,31)=3.802, DZOO6O)



R hglEel FH AWE FH AA AFgA A

rlo
riet

S} A}t
18.44(£14.37)%, 2" 27.38(£13.37)F2 hET9 A7 ¥ 49
CHp=0.022). A=+ SAAFE vk Az g2 Faixtel 535}
Aol Al Aol BAH R {93 2po]E HolA ekgko(p=0.087)
A FEAb 14.23(£11.20)%, -3k 4.20(£5.2002% F3AE
o e SAEAHH(p=0.002). A=} FAGHANM = o Ao
A DFEA Akl 23 2ol & Holx ekgtom(p=0.131), F {
o BF BEale] wgte] FaAE o8 SAENoY BAHCR f9

bt et BN

)

=)
T

ol
D)
&2
20
)
N
ac)
D)
oo
>,
>
L
rlo
‘

4 AW ol AolB molx kot BAT oA SANLE T

g Al st g ArlelA eolshAl = dtH(p=0.043). <43

-z

A AA, FEAet Belxk S didS A Q9 Ads IF 3 &
Qloz sk 44l ANOVA A& s Axe Fass 440z
o)A = @Edont AedFS HGa(F33=3.052, p=0.090) /9] F

= %9]5}93AE}(F<1,:3:3)=113-335, p<0.001). 7@"1 X el Aazke

a3 w3 49189 O UHF 35=4.627, p=0.039) Aw 7te] ol £
Ao @ G187 THE | 45=3.407, p=0.074). W57]7+ 2 BDI H4

[)

-
= WP OoR sto] ANCOVA A3 Aa tid X et 448 |
j”]’(F(l,gl)ZB.?S?, D20022>g} @f’l’ Z_ i]'o](F(l 3D~ =4, 704 pP= 0038)7]'

Agoz Folstgnt.

19



¥3. 33 7 F

SAIAZ

(%)

Schizophrenia

Normal control

N=17 N=18
Mean SD Mean SD F p§
Male avatar
Positive scene = main 7.24 5.44 9.54 5.47 1.936 0.174
assistant 8.58 6.18 11.56 6.55 1.128 0.296
total 15.81 8.04 21.11 7.95 3.310 0.079
Negative scene main 10.96 8.07 14.49 9.33 1.523 0.226
assistant 9.41 6.06 13.50 7.52 0.844 0.365
total 20.38 10.97 27.99 9.92 2.705 0.110
Female avatar
Positive scene = main 14.23 11.20 21.88 9.03 6.358 0.017°
assistant 4.20 5.20 5.51 6.12 1.850 0.184
total 18.44 14.37 27.38 13.37 5.772 0.022°
Negative scene main 14.85 8.26 20.51 8.32 3.405 0.075
assistant 8.04 4.96 8.17 4.81 0.249 0.621
total 22.88 12.15 28.68 11.01 2.405 0.131
p’ : W)Y, BDI 5S covariateo. 2 a#late] Al ANCOVAAA @& p value. " p<0.05



a1 ZH 7 F FEA A dF FER S HE (%)

Male Female
*
= 25 -
o add = 60
BT 2T
s = & &5 <
£ £ 200 — ZE 50
=& 2 g
o =
N g 8 = 40
S.,; 150 + : — 55
[ o = A
B e 30
% S 100 e — = 5
g3 £5 20—
B8 501 R
g % EE 10
Q-3 8E
& 0 ER
Positive Negative Positive Negative
OControl  ® Schizophrenia

*p=0.052 (from repeated measures ANOVA)

3. EATFNIN Ae S5
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A
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Aldst A3, AAe Fade FAHSRE Fost o™ (Fq 5,=7.373,

p=0.011) W9 Fazs= FoahA B thF3=1.951, p=0.172).

ek ghe] Apo] g frofdk Ao UERRTHE( 3,=8.358, p=0.007).
2

A9 ANCOVAEZ Al&er Az}



QA Fade oHds FAFeER fFosiddern  (Fus)=6.045,
p=0.020), Het 3+ Zoli= AFAATS HATE (Fi3)=3.535, p=0.070).
W57)7v BDI A4S FH#Eoz A8E ANCOVAdAE Hehe
ok FAAHoZ  fo3t AAE AATHE30=5.061, p=0.032).
SAAZE T AIZFo R e @l SAHIE S THEWSTE

Hele

A

o = w77k BDI 45 sHEos Y Alggst A9 ANCOVA

a3 AA, W A4 Fads foeA @ M Xt

(F132=0.083, p=0.775), W& Fads= FHI Fods EHIA
(F1.32=20.101, p<0.001). AA X WA X e Jo«gaz L3
FOBtA L (Fuan=4.177, p=0.049) A& 7+ ol Fojalx] &

A3E  AAY (Fup=2.578, p=0.118). ZAZWAAN AS

!

sHFoz ol A3 ANCOVAOM+E= AA X Ao Aozkg
gapro] Foad o™ (Fu3)=4.508, p=0.042), 74 oA =3t
AIZFS FHFO R Fle] ANCOVA Aldshd AA X tiide A344
BN FYEATHEq5)=5.224, p=0.029). u47|7+3 BDI HEFE
T

Al#gE ANCOVAOlA A4 X dia X e Jsag

o7
B A3 BAHoRE FYFTHEG30)=5.178, p=0.030). SA]
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Pearson #3474 B4& Alsist A3} A& AA 2 FAH AHA ZH
Z(PANAS) 5 A4 AA A Ex FAFZHEES =5 "W(r=0.334,

N=34, p=0.050, ¥"}sF) = =3+ uwj(r=0.477, N=34, p=0.004) 53}z

2 g A7e o ARBAS Wtk PANASY $AH 44 A5t
dU FES B3 B u FAE SAT AL 0 E F) FHA
5 HAYFAPE™E  r=0.644, N=34, p<0.001, H3; oAxgH

r=0.380, N=34, p=0.027, ¥'4¢3). ER-40 H9 oAx 74 A=

e

A EE W BeAE S8 v S 5o AdaAE Blt(r=-0.519,

N=34, p=0.002, %43F). Raven's standard progressive matrices (SPM)
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Schizophrenia Normal control
N=17 N=18
sec % Sec % F 8)
Male avatar
Positive scene  main 0.40+0.64 7.9+£12.6 1.21£1.17 11.2£12.6 0.022 0.884
assistant 0.88+1.28 14.4+18.4 1.83£1.86 16.4+£14.2 1.295 0.264
total 1.28+1.35 23.7£20.9 3.04+2.35 27.6x18.1 1.108 0.301
Negative scene main 0.94+1.54 12.0+£18.7 2.13+£2.37 10.6+12.8 0.727 0.401
assistant 1.13+1.84 14.7£20.5 3.02+3.94 15.2£20.7 <0.001 0.988
total 2.08%£2.31 26.7£28.7 5.15+4.29 25.8£22.7 0.269 0.608
Female avatar
Positive scene = main 3.23x4.61 27.8£30.8 3.70£3.45 23.7£22.1 0.005 0.994
assistant 0.48+0.51 5.1£6.0 1.27£2.07 8.2+14.0 2.727 0.109
total 3.72%+4.79 32.9+31.3 4.79+4.34 31.9£29.1 0.439 0.513
Negative scene main 1.79+2.30 21.5%£21.9 4.86+4.86 22.32£19.7 0.245 0.625
assistant 0.77+1.06 12.5+18.9 1.10+1.61 5.4£5.6 2.996 0.094
total 2.56+2.53 34.0£26.0 5.95+5.47 27.7£21.2 3.113 0.088

Probability values are from ANCOVA(covariates: duration of education and BDI scores).

Values shown are mean * SD.
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Abstract

Characteristics of eye—gaze distributions
of schizophrenia patients measured with scanpaths

during emotion—-provoking conversation

Song, Mina

Department of Medicine
The Graduate School, Yonser University

(Directed by Professor Jae-Jin Kim)

Objective: Impairment of social cognition affects social functioning of
schizophrenia patients. It has been shown that patients with
schizophrenia have abnormal eye-gaze patterns, specially reduced
eye contacts during a one—-on-one conversation. This study was
designed to investigate characteristics of eye—gaze distributions of
patients with schizophrenia while talking with two persons.

Methods: Groups of schizophrenia patients (n=17, 8 males, mean age
29.2) and healthy participants (n=18, & males, mean age 28.2)
performed the virtual reality conversation tasks in which two avatars

were talking with participants. Participants were asked to answer the
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question of the main avatar at the end of the conversation with
positive or negative emotion. During listening phase and expressing
phase, the characteristics of eye-gaze toward main avatar and
assistant avatar were measured with scanpaths.

Results: During both listening phase and expressing phase,
schizophrenia patients showed shorter duration of gaze toward the
avatars than healthy participants. Specially, during expressing phase
of the scene with positive emotion, both groups showed same
patterns of gaze distribution toward main and assistant avatars. But
during expressing phase of the scene with negative emotion,
schizophrenia patients showed higher proportion of gaze toward the
assistant avatar than healthy participants. During the negative scenes,
the proportions of gaze toward the assistant avatar had correlation
with ER40 scores.

Conclusion: It suggests a defect in social cognition that schizophrenia
patients don’t distribute their gaze appropriately during the

conversation with two people.

Key Words: schizophrenia, social cognition, scan path, eye
gaze distribution, virtual reality
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