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(Y) &2 3]4 A (Letter rotation task)

Z IAES e R 233 Thakkar 59 A4 Ao A

A4 AATE Fasg oy, o)A AFtolA AgEAY FA F oo
,g—

F
2 B AHASA % B2 A4S 9 & AeEAT.

g aAx AN, AAAEe b @ wea 43
Bl s A A worth @ A9} ohg Ald Abololi Ao A%
7} #A7E 1000 ms Sk sl AA AT )@ AL 1029 Ehede}
% F7] Bo SuEA 2 FYES T BYAA A=A,

o] WAl F T 256702 647 T AHER o]FolA] o,

Zzte] AFEe FANH w2 ANHUD, 74 AEES Aolo]=

(2) FZHA A3 FA(Spatial delayed response task)

2471998 74 TS U] flete] SAAINE AAE AHE
&}91aL, Thakkar 59 <17 A9 Ad A= AATE Fasiqdt.
A Agol 23w Fdol G2 HATE EA7E 2000 ms BeE AA]
5 AR AL, AlZE 20 A7]e] AL o] TdeRFH AL 12°
golzl X F 0°

,45°,90°, 135°, 180°, 225°, 270, 315° 9
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e A2 deo] AAE 7I9staL glojoF sk, 1 8% Fdol= A=

A o] ol 37 S} 1Z6] 48 Foj=Ed], o 9 F £
Azke] atelz} 47} opyl A9h 2HE Qo] WE wale] ATYEA
o 5 AZsop Brt. o Fxk BAY AL AWAF Fe U
A2 WA Aol vl 9 9E e B, A o] AAW
AA7L ohd Fakol YEES bk Aol 827k AW F, AR

oY,
rlo

o] ARE AXE n=23, W] BF FIFPEA e dis|
o’ F&  topHe” B digstEs AAl weth. 91 HAle
E-prime Z2I3& o]gsto] /e glon, o5 Tl JIAAE
SHES HUIEIT. o] FAl: 247 £ 2HER o]FolA glow,

AES Alolol= 4 & e AIRES F138] Algsiditt.
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Time
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3

g2 2 AN PSS HEeE A8 AE AL 3=y 4
2] Aolg A7 A Korean Wechsler Adult Intelligence Scale; ©]
K-WAIS™)E AH8-3t A5 HAbE Aldstgich. &gte], o 2&xtol
of o R7F AA A A s AolE Fsie Wolew %
&g o AT7h ARV wWiEel”, olE  &3ro] A Annett
handedness scale®)& Aldstct. A=< AHAZ, A3, 181
A4 7l H7kE flstel ARbA 715 7HGlobal Assessment of
Functioning Scale; ©]&} GAF')E A}&3tia, 7zt sxa+d SA ¥
7F B odxE fd @ 25/ =, sade-olaB 1 S5 HUt
2k, AP AIHE 7 = (Brief Psychiatric Rating Scale; ©]3a}

BPRS®) 3t & A ES AHgEgT

A A 7ke] AFs|I e 5L A AR (Oneway ANOVA) 3}

bga, F 8T 19

o

FFol A5 7 A (chi-square test) o2  #4
oAk Ex O =g t-7AA(independent t-test) O E A5 T,
W= =4 BEAEA (repeated  measures analysis of  variance;
ANOVA) o2 Abe 8l #2} 31" Ao Ho RESAIZMY o HE

e (18 F=487, =dH

o

P27 W4 (between subject variable)® 3JFFTh. Al 3 A

BANAE (B A8 2o wd 4%), BE (% Be
H), 2 wel A (B MRE Be AE)ES ¥PAN)
ll

W (within subject variable)® 3dFlon, Fx 3A FAdA=
‘FAe W (AN =2 A ‘slA 4.
\

—]‘J—
Wz s, A 9w ke FAANY A ARE 2N



el dYPEAHEAS AFEEAT. 3 B A 48 SPSS 18.0 (SPSS
Inc, Chicago, IL, USA) = A}&33la E& A= tst S 4

W OALE B9 BAH FORFE p<0.052 FHLH.

m. A3

L. Ab3|Qlrst4 543 34 54
E 1 7 Aol ABIEE 9 QiE =X
Bipolar  Schizophrenia  Control Fort p
or X?
(n=22) (n=21) (n=49)
Age 33.6+7.8 35.048.1 36.5+5.9 134 0.26
Gender (M/F) 13/9 13/8 28/21 0.14 0.93
Education (years) 14.7£1.9 14.8£1.9 15.5£1.3 234  0.10
K-WAIS 1Q 108.2+11.2  105.3+12.9 109.1+10.2 0.85 0.43
Handedness (Rt/Lt) 22/0 20/1 46/3 138 0.50
GAF 79.9+9.3 57.2+16.2 - 7.07 <.001
BPRS 4.9+3.5 21.0+12.8 - 31.13 <.001
No. of admission 4.6+3.7 2.912.9 - 1.34 0.11

K-WAIS 1Q : Korean Wechsler Adult Intelligence Scale Intelligent Quotient,
GAF : Global Assessment of Functioning, BPRS : Brief Psychiatric Rating
Scale
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18ergr) 18 FFH N BAT,

=4y $xt, a8 A o
Zat Al Jee] Abgr 31 A QEES 21 390 YER AT
Aol 49 5 & (main effect)S HolA o} (Frpg=1.11,
0 QHE = FovE o7t fllow, Aokt
W F (Fos0=0.94, p=0.40), #3 7t (F5,5=0.16, p=0.85) % &
o] YA 7t (F(p.80=0.02, p=0.98)0ll oJwj3t J35 2873 = Hwo|x ¢k
drh. W B kA= fove F o avE Boled, Wy
B9 B Ag BAA B A v3] FosHA =2 LHES
BR oW (Fon=25.11, p<0.0001), Tl ZH5- A=< A& Wako
AAE v o] AA FH wETY 52 9
p=0.01). T3, I WE&E78e] avs
A N (F1909=5.71, p=0.02), #-3} o] Y] Vol (Fy90)=7.
p=0.01) F9nu|3t 252835 F(interaction effect)=S HFTF. 9]
Z}z} Al g ¥ al(planned contract) st o, Wiio] W3k A4
ol A= A= WEke] AAE we T WiEke] A He Ut
A A gl fFefm gk 2pol 7t gl O (F i 90)=0.34, p=0.56), *Ho]
A AEd Ae A dF o] AAEHE o] 5 Wako] AA
He A Bu ForsiAl e'Eel =3 (F60)=6.65, p=0.01). 2]
AA7F Fo] vpEEd Aol A9 du W] AAE wek F
]

|

r

Wakel A H= F 7P #F el wolvdk ezt gileny

(Fuo0=0.18, p=0.67), &l A7} o] ahmom mapslo] 9g 4
3 AT AF WFo] AAHE Aol F WFol AAHE R nr}
Frolvs o kEol THEG 0=8.73, p<.0D). ol @ F 7Hd

1
EAEEIE AV-E WB P o] aTHE A% euEel 37
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=
FFAAN BT Gg U2 Bl Folus gelst gl A
1

(p<0.001) =&Y A (p<0.0001)2] F &+ EF AA tiztol H|
d FouEA =9 wkeS wHuh. Egh, WU (Fg0=194.68,
p<0.0001), & (F10=69.93, p<0.0001), 283 o] 9%
(F1,00=16.96, p<0.0001)°] Al 7k H@=} U] ¥ EF Fon|g F
2345 Edv. wwe As A A% ?erMH(F<1,9o>=384.35,
p<0.0001), #H<e] A 259 d= o] AA & wf(Fy 0)=24.40,
p<0.0001), Zo] |7} Ho] ¢rzoz watxEo] UL w(F g)=4.49,
p=0.03) FemstAl wkgAIzte] o 71 AxE BT HFA o W

FE71E e a%E FAERS wels HY 33 7ol (Fi,0=80.33,
p<0.0001), ¥ Zeo] 94A 7 1(F<190> 14.54, p<0.001) <=3k

(F1,00=0.17, p=0.68), &Ho] ¥l A&Ad A5 A= A= Wakol
AAE = Aol & wWako] AAEE A HTh fFo|u|siAl wkgA| o]
AAH(F 4 99=149.67, p<0.0001). A}=+2] & wako] AA] 2 Hfo=
Zo] AAT7F 7 vEEQl A 7 FFow wAtEo] glE A Abold

WS AIRFS] R Aol 7k QIR Ok (R 00=0.47, p=0.49), AFe]
A ol AA A A% Bo| B Bom wAHe] gt s F

ojm kAl vbgAIZEe] A ATHF (1 90)=4.54, p=0.03).
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A Aere] B 54 34

To

12.12, p=0.03),
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15.39, p<0.0001).
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Holx] 2kth(p=0.82).
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137.63,
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p<0.0001)
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3.5

3
g Bipolar-Mormal
2.5
de== Schizophrenia-Nomal
— =0=Control-Normal
L8
= «ff = Bipolar-Mirror
2
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=0 Control-Mirror
1.5
1
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0 45 90 125 180 225 270 3158

Angular Rotation (degrees)
g d=ETO] X, Y X A FAY tiET
T Al HJQAPJ. T XN He O 5
QOIO[BHA| 71 HISAIZIS HHI(p<00001), YIATOY BRI XY
k=l

At ZHofl = XHO[E EO|X| OsS?IEHp:OBZ).

Al el A B Al = A LEE R RS AIZES] AAIR
29k 3% 3°ll, wAF B Al = Ale] A= & 49k %
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Error rate(%)

Main effect, F )
Bipolar  Schizophrenia Control Interaction effect
(n=22) (n=21) (n=49)
Side judgment Group 1.11 0.33

Back  0.56+0.29 1.81+0.66 0.63+0.35 Group x Instruction 0.94 0.40
Front 0.81+0.35 1.19+0.41 1.13+0.38 Group x Perspective 0.16 0.85
Perspective taking Instruction 25.11 <.0001
Back  4.25+1.09 3.88+0.99 2.06+0.66 Perspective 6.52 0.01
Front 6.25+1.27 8.31+1.12 5.00+0.89 Instruction x Perspective  5.71 0.02

Repeated measures ANOVA among 3 group
Instruction (Side judgment or Perspective taking), Perspective (Back or Front)

Response time (s)

Main effect, F P
Bipolar Schizophrenia Control Interaction effect
(n=22) (n=21) (n=49)
Side judgment Group 6.87 <.01

Back  0.63+0.44 0.60+£0.15 0.54%0.15 Group X Instruction 4.33 0.02
Front 0.58+0.14 0.63+0.15 0.57+0.18 Group x Perspective 0.21 0.80
Perspective taking Instruction 194.68 <.0001
Back  1.06+0.33 1.20+0.56 0.88+0.28 Perspective 69.93 <.0001
Front  1.51+0.55 1.58+0.75 1.19+0.53 Instruction x Perspective 80.33 <.0001

Repeated measures ANOVA among 3 group
Instruction (Side judgment or Perspective taking), Perspective (Back or Front)
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Angular rotation Error rate (%)
(degrees) Main effect, F )
Bipolar  Schizophrenia Control Interaction effect
(n=22) (n=21) (n=49)
Normal Group 1.82 0.16
0 3.13+0.80 2.18+0.59 1.91+0.58 Group x Orientation 1.07 0.32
45 2.56x0.67  1.25+0.41  0.89+0.35 Group x Rotation 094 040
90 455+0.98  1.87x0.57  2.42+0.89 Orientation 1212 0.02
135 4.83x1.02 3.75+0.94  5.36%1.51 Rotation 15.39 <.0001
180 10.51+1.46 13.12+2.71 13.78+3.63  Orientation x Rotation 12.17  0.02

225 3.98+1.05 5.00£1.82 2.42+0.84
270  2.27+0.66  1.56x0.55  1.15+0.39
315  3.69+0.85  2.19+0.67 1.4+0.51
Mirror

0 5.40+2.27  4.69+2.24  2.30+1.18
45 3.98+1.59 5.94+1.67  2.81+1.29
90 3.69+1.01 6.56+1.61  2.93+1.31
135 5.68+1.38 9.16+1.70  7.02+2.13
180 10.51+2.25 13.13+2.65 12.24+2.99
225  8.81+2.28 10.94+2.17 6.76+£2.43
270  2.84+1.01  7.19+2.01  3.44+1.67
315 2.84+1.30 4.06+1.27  3.44+1.39

Repeated measures ANOVA among 3 group
Instruction (Side judgment or Perspective taking), Perspective (Back or Front)
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Angular rotation Response time (s)

(degrees) Main effect, F p
Bipolar ~ Schizophrenia Control Interaction effect
(n=22) (n=21) (n=49)

Normal Group 5.27 0.01

0 0.91+0.19 0.93+0.28 0.77+0.17 Group x Orientation 0.20 0.85
45 1.00+0.36  0.99+0.31 0.83+0.21 Group x Rotation 2.13 0.11
90 1.35¢0.73  1.17+0.49 1.00+0.28 Orientation 137.63 <.0001
135  1.61+0.74  1.47+0.58 1.27+0.45 Rotation 49.07 <.0001
180 2.17+0.92  2.02+0.84 1.62+0.63  Orientation x Rotation ~ 4.33 <.001
225 1.33+0.47 1.35+0.41 1.08+0.29
270  1.12+0.36  1.16+0.35 0.99+0.29
315 1.01+0.22  1.01+0.30 0.84+0.26

Mirror

0 1.27+0.41  1.29+0.38 1.13+0.36
45 1.47+0.56 1.46+0.48 1.23+£0.37
90 1.60£0.47  1.57+0.50 1.32+0.48
135 1.94+0.83 1.77£0.65 1.54+0.55
180 2.43+0.92  2.19+0.82 1.76+0.62
225  1.84+0.50  1.94+0.65 1.54+0.55
270  157+0.44  157+0.53 1.40+0.56
315 1.45+0.44 1.48+0.44 1.26+0.44

Repeated measures ANOVA among 3 group
Instruction (Side judgment or Perspective taking), Perspective (Back or Front)
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ABSTRACT

Characteristics of working memory processes in euthymic patients with

bipolar I disorder: Comparison to patients with schizophrenia

Ji Yong Kim
Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor, Hyun-Sang Cho)

Patients with bipolar disorder may have trait-like impairment in working
memory (WM), of which processing components are maintenance and
manipulation of internal representation. We investigated the
characteristics of WM performances in euthymic patients with bipolar |
disorder(N=22) and compared with those in schizophrenia(N=21) and
healthy subjects(N=49) using two mental rotation tasks people rotation
and letter rotation) and spatial delayed response task (DRT). There was
no significant between-group difference in spatial DRT for passive
maintenance process. In both mental rotation tasks for active
manipulation processes, no significant difference was found in error rates
between the groups whereas main effects of group in reaction times
were observed. This finding suggests impaired psychomotor processing
and WM capacity in euthymic patients with bipolar I disorder.

Key Words: working memory, mental rotation, maintenance,

manipulation, bipolar disorder, schizophrenia
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