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Visual Searching Pattern of Patients with Schizophrenia
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Objectives Patients with schizophrenia often present the idea of reference in social situations ;
however, the number of research studies examining the nature of the idea of reference and the
visual searching pattern in social situations is limited. The aim of this study was to investigate be-
havioral and visual searching characteristics of patients with schizophrenia in social situations in
which the idea of reference can be provoked.

Methods Eighteen subjects with schizophrenia (eight males) and 18 healthy volunteers (seven
males) performed the idea-of-reference-provoking task, which was composed of movie clips
with scenes of two women sitting on a bench 1 m away. The participants’ reactions were rated
using questionnaires for self-reference, malevolent intentions, and anxiety. Visual scan path was
monitored during performance of the task.

Results  There were significant group differences in the reactions on self-reference, malevolent
intentions, and anxiety. The visual searching pattern in patients with schizophrenia was to avoid
looking at the women'’s body area in every movie clip. However, there was no significant differ-
ence in the face area in both groups.

Conclusion A distinct visual strategy in schizophrenia may affect the self-referential bias and
paranoid response. The absence of difference in attention to a core information region (face) may
suggest the possibility of inferential errors as well as the cause of self-referential bias and para-
noid responses. J Korean Neuropsychiatr Assoc 2014;53(4):195-205

KEY WORDS Schizophrenia - Idea of reference - Eye tracking.
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A. Task conditions

Referential Non-referential No conversation

B. Representative scan-path

Control Schizophrenia

C. Area of inferests : face and body

Fig. 1. A : A schematic description
of the conditions of the idea of ref-
erence evoking task. B : Represen-
tative scan-path of participants, cen-
ter of a circle : fixation point, circle’s
radius : relates to fixation duration,
connecting line between circles : sac-
cade movement. C : The areas of in-
terest for analysis.

Referential Non-referential No conversation

A3 e A 222 ARk ARl AE 8424, S FAsACH, HA 550 Yol ek A= I
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Table 1. Demographic and clinical characteristics of participants

Control Schizophrenia

(n=18) (n=18) prvalvet

Male 7 (38.9) 8 (44.4) 0.317
Female 11(61.1) 10 (55.6) 0.317
Age 29.4+11.6 30.1+£5.3 0.825
Education 15.811.4 14.2+1.5 <0.01
PA total 19.5+11.2 39.0+13.9 <0.01
Total PANSS 74.5+14.7

Positive 19.1£4.9

Negative 20.7+6.7

General 34.716.4

Values are mean+SD or n (%). * : Chi-square for categorical vari-
able and independent t-test for continuous variable. PA : Para-
noia Scale, PANSS : Positive and Negative Syndrome Scale, SD :
Standard deviation
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Table 2. Self-referential perception, malevolent interpretation and anxiety reaction scores

Control (n=18) Schizophrenia (n=18) p-value*

Referential context

Self-referential perception 3.0 (2.0-4.0) 4.0 (1.0-5.0) 0.20

Malevolent interpretation 1.0 (1.0-3.0) 2.0 (1.0-3.0) <0.01

Anxiety reaction 1.5(1.0-3.0) 2.0 (1.0-4.0) <0.01
Non-referential context

Self-referential perception 1.0 (1.0-2.0) 2.0 (1.0-4.0) <0.01

Malevolent interpretation 1.0 (1.0-2.0) 2.0 (1.0-3.0) <0.01

Anxiety reaction 1.0 (1.0-2.0) 2.0 (1.0-4.0) <0.01
No-conversation context

Self-referential perception 1.0 (1.0-2.0) 2.0 (1.0-3.0) <0.01

Malevolent interpretation 1.0 (1.0-2.0) 2.0 (1.0-3.0) <0.01

Anxiety reaction 1.0 (1.0-2.0) 2.0 (1.0-3.0) <0.01

Values are median (minimum and maximum ranges). Self-referential perception : self-referential perception score, Malevolent in-
terpretation : malevolent interpretation score, and Anxiety reaction : anxiety reaction score. * : By Mann-Whitney U test

Table 3. General eye gaze data

Control (n=18) Schizophrenia (n=18) p-value*

Referential context

Amount of gaze 3055.5(2218.0-3175.0) 3017.0 (774.0-3128.0) 0.10

Fixation count 147.0 (50.0-200.0) 94.0 (0.0-224.0) <0.05

Saccade count 158.5 (74.0-214.0) 112.5 (1.0-232.0) <0.05

Blink count 20.5 (0.0-39.0) 24.5 (4.0-110.0) 0.40
Non-referential context

Amount of gaze 3071.0 (544.0-3203.0) 2943.5 (2334.0-3977.0) 0.08

Fixation count 140.5 (0.0-230.0) 113.0 (16.0-208.0) <0.05

Saccade count 154.0 (0.0-230.0) 117.0 (32.0-214.0) <0.05

Blink count 20.0 (0.0-35.0) 27.5 (2.0-97.0) 0.06
No-conversation context

Amount of gaze 2924.0 (1666.0-3076.0) 2880.0 (2026.0-3063.0) 0.24

Fixation count 139.0 (62.0-200.0) 94.0 (14.0-156.0) <0.01

Saccade count 157.5 (89.0-208.0) 99.0 (17.0-163.0) <0.01

Blink count 18.5 (5.0-61.0) 32.0 (3.0-57.0) 0.05

Values are median (minimum and maximum ranges). * : By Mann-Whitney U test
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Table 4. Glance count, fixation count and time in the body and face areas

Control (n=18) Schizophrenia (n=18) p-value*
Referential context
Glance count (n)
Body 1.5(0.0-13.0) 0.0 (0.0-9.0) <0.05
Face 14.0 (0.0-34.0) 10.0 (0.0-34.0) 0.41
Fixation count (n)
Body 2.0 (0.0-30.0) 0.0 (0.0-26.0) <0.05
Face 42.5(0.0-83.0) 32.5(0.0-90.0) 0.40
Fixation time (ms)
Body 303.2 (0.0~7687.2) 0.0 (0.0-3197.6) <0.05
Face 10465.2 (0.0-19537.9) 5659.5 (0.0-21438.7) 0.72
Non-referential context
Glance count (n)
Body 4.0 (0.0-22.0) 1.5(0.0-12.0) <0.05
Face 10.0 (0.0-30.0) 10.5 (0.0-27.0) 0.96
Fixation count (n)
Body 9.0 (0.0-62.0) 3.0 (0.0-30.0) <0.05
Face 18.5 (0.0-71.0) 34.0 (0.0-68.0) 0.89
Fixation time (ms)
Body 2606.9 (0.0-11169.3) 322.5 (0.0-5263.5) <0.05
Face 5516.4 (0.0-18236.8) 7746.6 (0.0-21573.1) 0.63
No-conversation context
Glance count (n)
Body 8.0 (3.0-23.0) 3.5(0.0-18.0) <0.01
Face 12.0 (0.0-20.0) 6.5 (0.0-28.0) 0.70
Fixation count (n)
Body 22.5(4.0-59.0) 5.0 (0.0-44.0) <0.01
Face 28.5 (0.0-67.0) 19.0 (0.0-72.0) 0.63
Fixation time (ms)
Body 4377.6 (542.0-17207.7) 959.9 (0.0-9751.3) <0.05
Face 5600.8 (0.0-20943.1) 3542.5 (0.0-20231.5) 0.63

Values are median (minimum and maximum ranges). * : By Mann-Whitney U test
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Table 5. Context effect on glance count, fixation count and time in the area of interest
Referential Non-referential No conversation p-value*

Body

Control

Glance count (n)t 1.5(0.0-13.0) 4.0 (0.0-22.0) 8.0 (3.0-23.0) R<NR, R<NC
Fixation count (n)t 2.0 (0.0-30.0) 9.0 (0.0-62.0) 22.5 (4.0-59.0) R<NR, R<NC
Fixation time (ms)t 303.2 (0.0-7687.2) 2606.9 (0-11169.3) 4377.6 (542.0-17207.7) R<NR, R<NC
0.0 (0.0-9.0) 1.5(0.0-12.0) 3.5(0.0-18.0)
0.0 (0.0-26.0) 3.0 (0.0-30.0) 5.0 (0.0-44.0)
0.0 (0.0-3197.6) 322.5 (0.0-5263.5) 959.9 (0.0-9751.3) R<NC
12.0 (0.0-20.0)
28.5 (0.0-67.0)
5600.8 (0.0-20943.1)

10.0 (0.0-30.0)

Schizophrenia

un

bt

Glance count (n)
Fixation count (n)
Fixation time (ms)t
Face
Control
Glance count (n) 14.0 (0.0-34.0)
Fixation count (n) 42.5(0.0-83.0) 18.5 (0.0-71.0)
Fixation time (ms) 10465.2 (0.0-19537.9) 5516.4 (0.0-18236.8)
Schizophrenia
Glance count (n) 10.0 (0.0-34.0) 10.5 (0.0-27.0) 6.5(0.0-28.0)
Fixation count (n) 32.5(0.0-90.0) 34.0 (0.0-68.0) 19.0 (0.0-72.0)
Fixation time (ms) 5659.5 (0.0-21438.7) 7746.6 (0.0-21573.1) 3542.5 (0.0-20231.5)
Values are median (minimum and maximum ranges). * : For Friedman test, T : Results with a significance level of p<0.05 in post
hoc paired t-test & Bonferroni-correction. R : Referential, NR : Non-referential, NC : No conversation
13.0) ; AR 000.0~9.0) : p<005], FAILEY Se[BAT UATHGE 5). o]t 2 Aif= AAdwtat exltollA =0
2.000.0~30.0) 5 A} 0.0000.0~26.0) 5 p<0.05], FAILY  SA| Sl W FA| A 315 P AAGE 19 2 9 717 3
AZHZ gt 303.2(0.0~7687.2) 3 BAkE 0.0(0.0~3197.6) : p - ollA] ERIEH 4= Sl dch.
<0.05]% A/dto] habtol vlsl f-ofulshA EQtrh(aE
4). olek= EE] A=Y &4l B, FAIALAY Sl A AMH HIete| HEky
a7 ARRES St Zhofl Fefm|Rh 2po| 7} A A] kot oA |YA A Hapet Frld e st o
(& 4. Fodiel 27, gisigls 23 =3 st 23100 2 AAY FAA Sl dEeE Sl Al Y o, = A
AR Az R E I, i), diskgls 2A0M & o o] Al A S Rhske oA e RefuiRt A
T B A, FALA B, FAIY A G wEAls R A AT SR elA Y] SA] Bl A
o] ghAftol| Hlsl Fofn|atAl EUTHGEE 4). FAHs), s A S, FAIALR AR ERE o u]RE At Al T
Sl 20A D27 SA B, FAIILY S, FAL A ATk A ok A A= 4, PANSS?F 44| 2
A AR A bl frofulRt Zpol 7t BEEA] Rttt Sl E Al B S whske Al ke v
(&4 S = TR A 2T
20120 AINEMO| M8 X720 W2 B3 o
T2 wE R Al B, FAIALA S, FAALA
Azt Qlof frii et 27 o] e 27 tiekglE = 2 Aol A 2l A ARSlE] Aol A wA|ARL
Aol vlsf fefn|ahA W2 AprE HRE G Ao 7 H ukeFE, 28 EE5S AR AR IS dob ik
G E5FYY Al B, FAILA Slpoll A Al 27 2F o] WAL R A 33 @A A S A ste] ARl
Rt Zpo| 7 | A] oFgkom, FAIAY AR frdisl of Aol & skt IA| 3 A 2EY S
z3o] tislgls 230 visf frejulshAl Wkadisr  tiek 204 Bl vlsl A7 A A A Zelle v
0.00.0~3198.0), tHe}gls 960.00.0~9751.0]GE 5). A2F 7 Apol7} JIAAT oFo) 4] s A} Eehik-gofl A= f2v]
olo] SA| B4, FATLA A%, FATA A AT S e NS Btk A BAE ek 2o A
dEo whE Fofulek Ao|7F WAER] ¢ A FARE Abo] A7 HAA Aol 2kl 7t fle A
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Body area in referential context

Body area in non-referential context

Body area in no-conversation context
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Fig. 2. Scatter plot of the glance count in each context.
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