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Impaired working memory (WM) is the most reliably reported cognitive dysfunction in schizophrenia. Past research have revealed

that increased novelty or salience of visual stimuli could facilitate the WM process, which is not clear in schizophrenia yet. In

the present study, we investigated WM performance of healthy people and patients with schizophrenia using biological motion

(BM), which is unique motion stimulli carrying rich social information. Experiment 1 examined WM accuracy for BM and

non-BM stimuli in low- and high-memory load conditions. In experiment 2, we investigated WM for BM, non-BM and static

polygon stimuli in three different delay conditions. The results showed that overall performance was worse in the patients group.

WM accuracy for BM stimuli did not drop and remained higher than those for the other stimuli regardless of increasing memory

load and delay in control group. Patients group also showed higher accuracy for BM stimuli than the other stimuli across the

conditions but it decreased with incresing load and delay, unlike controls. Our findings suggest that socially-relevant stimuli such

as BM could facilitate WM in schizophrenia and it may provide a clue of target for cognitive remediation strategies.
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Healthy controls

Schizophrenia patients

(CO, n=23) (SZ, n=20) por X"
Sex (M/F) 9/14 9/11 47
Age 38.9 (4.37)" 39.9 (9.79) 65
Education years 14.65 (1.79) 13.15 (2.18) .02%*
Verbal 1Q(/57)? 43.60 (4.8) 41.4 (8.79) 30
PANSS (positive symptom) 14.45 (5.17) -
PANSS (negative symptom) 13.1 (3.34) -
SPQ (/72) 12.08 (9.14) -
Illness duration (year) 16.15 (9.71) -

CPZ dose (mg/day) ¥

240 (225.75) -

1) Mean (Standard deviation)
2) K=WAIS-IV (Yeom, Park, Oh, Kim, & Lee, 1992)

3) Dosage equvalent to chlorpromazine
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BM NBM

polygon (Exp 2)

Figure 1. Examples of stimuli used in the experiments. Left: a single frame of a biological motion(BM). Center: a single frame of a

non-biological motion(NBM). Right:

an example of randomly—generagted polygon. Note that the polygons were used in the

experiment 2 only while BMs and NBMs were used in the experiment 1 and 2.
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BM trial BM 1 BM 2

+ ; N \ —
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NBM trial NBM 1 NBM 2
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BM NBM

YR \ —
N =V

Probe : BM or NEM

NBM BM
Figure 2. Schematic structures of the trials. A a low—load condition in which one BM or NBM is required to memorize. B! a

high-load condition in which two BMs or two NBMs are presented. C: a high-load mixed (in short, “mixed”) condition.
Participants are told to memorize one BM and one NBM in the mixed condition. The probe is either BM or NBM.

Healthy controls Schizophrenia Patients

100 100 100

Intervening task

90 90 80

of i

H &M 20

1 O neMm 1

80 80

Accuracy (%)

0 | 0 | Controls Patients
Low-load High-load Mixed Low-load  High-load Mixed

Figure 3. Mean working memory accuracy in each memory load condition from healthy controls and patients with schizophrenia.
The plot in the box shows the mean accuracies from the intervening (number—subtraction) task during the delay (10s) period. Error
bars indicate standard error of the means(SE). Note: In the “mixed” condition, one BM and one NBM were presented in each trial.
“BM” accuracies from the mixed condition in the plots above indicate the results of the trials in which the participants were required
to recognize BM by comparing it with the probe BM. Likewise, when the probe was NBM, the participants had to compare it with
memorized NBM to make judgment.
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Table 2. Correlations between clinical variables and WM performance in the patients.

Low load High load Mixed
BM NBM BM NBM BM NBM
PANSS+ -.07 15 .01 14 -.04 .10
PANSS- .06 -.07 -.24 17 -.10 -.05
Verbal 1Q 31 31 .39 .28 62%%F .26
CPzZ .07 -.04 -.11 -.24 -.04 -.14
Numbers indicate Pearson’s r * p<05 ** pol
Table 3. Correlations between the intervening task and the main task performance.
Memory load Low load High load Mixed
Memory stimulus BM NBM BM NBM BM NBM
Intervening Controls .25 .16 -.04 -.14 24 -.07
task Patients .32 .58* .68** 44 45 JI5%*

Numbers indicate Pearson’s r
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Figure 4. Perceptual (no delay) or working memory accuracy (5s and 20s delay) for BM, NBM, and polygons in healthy controls

(left) and patients with schizophrenia (center). The plot in the box (right) shows the results from the intervening number—subtraction

task during the delay period. Error bars indicate standard error of the means.
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Table 4. Correlations between clinical variables and the task performance in the patients group.
Stimulus BM NBM polygon
Delay (sec) 0 5 20 0 5 20 0 5 20
PANSS+ .09 13 .02 .16 -.01 31 .05 A1 .07
PANSS- -.42 -.25 -.09 -.12 -.26 -.07 -.43 -.16 -.22
Verbal 1Q 56* 46* .36 37 37 -.07 61%* AT* -.02
CpPZ -.21 -.13 -.03 -.02 -.17 -.03 -.15 -.32 -.04
Numbers indicate Pearson’s r p<05 ** p<01
Table 5. Correlations between the intervening task and the main task performance.
Stimulus BM NBM polygon
Delay (sec) 5 20 5 20 5 20
Intervening Controls -.01 12 -.03 .16 21 .18
task Patients 59** 38 52% 15 67** 42

Numbers indicate Pearson’s r

* p<05 ** p<01
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