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The Effect of Visuospatial Rehabilitation on the
Visuospatial Function and Attention in Patients with
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This study investigated the effect of visuospatial rehabilitation on the cognitive function in patients with schizophrenia. Forty-
three patients with schizophrenia were randomly assigned into one of the three groups (rehabilitation, comparative, and con-
trol groups). The comprehensive neuropsychological tests including Rey-Osterreith Complex Figure Test (RCFT), Block De-
sign, Puzzle, Korea-California Verbal Learning Test (K-CVLT), Stroop test, Digit Span, Spatial Span, and Wisconsin Card
Sorting Test (WCST) were administered before and after rehabilitation for the three groups. In addition, schizophrenic symp-
toms and social function were measured by PANSS, and BASIS-32, respectively. Participants in the rehabilitation group re-
ceived individual visuospatial rehabilitation three times a week for a 6 weeks durations, and the comparative group received
the individual tetris game three times a week for a 6 weeks durations; the control group did not receive any treatment. The
three groups did not differ on the performances of the neuropsychological tests, PANSS, and BASIS-32, which were adminis-
tered before rehabilitation. However, the rehabilitation group showed significantly better performances on RCFT copy condi-
tion, Digit Span forward condition, color-word condition of the Stroop test, and PANSS negative symptom than the compar-
ative and control groups after rehabilitation. These findings suggest that visuospatial rehabilitation is effective in improving
visuospatial function, attention, and negative symptoms in patients with schizophrenia.
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Table 1. Visuospatial Rehabilitation Program

Functions Names of Contents
rehabilitated subprograms
Visuomotor skill Find the house A ‘Panda’ appears in the upper, left corner of the maze. Participants can move the Panda by clicking

Visual perception

Visual imagery or
rotation

Spatial perception

Visual integration

Follow the monkey

Keep goal post

What do you see?

Adjust equal time

Assemble the pieces

How many are blocks?

Where is it?

What is this? 1

What is this? 2

the buttons beneath the Maze. Participants are required to move the Panda all the way to the lower,
right corner of the maze. Participants should go through the Maze as fast as they can without
bumping the walls.

An apple and a monkey are displayed on the monitor of the computer, and the monkey moves ran-
domly. Participants can manipulate the mouse to move the apple in order to chase the monkey.
Participants should chase the monkey as fast as they can.

A game board, which likes a soccer field, is displayed on the monitor. Participants can manipulate
the yellow bar to block the ball and keep the goal post. The computer randomly moves the blue bar
to interfere with the game. Participants should score 10 goals.

Participants view an object or shape through a narrow slit, and the object or shape moves fast behind
the slit. Participants are required to examine the object or shape carefully in order to accurately
choose what they see from the response screen.

Two clocks are displayed on the monitor. Participants should move the hands of the right clock to
adjust time equal to the left clock. This task requires participant to make discriminations and com-
parisons of angles

A completed puzzle pattern, which is made of several pieces, is displayed on the left side of the mon-
itor. Participants are required to click and drag the pieces to the right side in order to make the pat-
tern displayed on the left side.

Stacks of blocks are displayed on the monitor. Participants should determine how many blocks are
on the monitor. When counting the number of blocks, they are required to take into account any
hidden blocks

A 5x5 matrix square is shown on the monitor. When flash appears in any place of the square, par-
ticipants should determine where the flash was presented. If participants respond correctly, flashes
are presented faster, or if participants respond incorrectly, flashes are presented more slowly.

Computer starts creating some shape faintly at center of the monitor. Participants should carefully
examine the shape to accurately choose what they see from the response screen.

Four different pictures are displayed at the bottom of the monitor. The computer starts drawing one

of the pictures faintly at center of monitor. Participants should determine which of the pictures the

computer is drawing.
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73} Sofl A A7 A= AR A4 PANSS £ 5L BASIS-32 4
ol A o] Al Het ko] Aol & Foho] A ESLT. o] #fsto
SPSS PASW STATISTIC 20 AHg-5}0] HHE- 24 wlekh A, S5}
& (mixed model for repeated measure ANOVA)=- AIA]5}SIC]
A2 257} 0k ) Helo| 2, ko] ek 2k elolch, Ae kg
B3} B A9, R A5S H g ER S 9 2
E EREINE e

H

O|?.571|3|'X'| %Ao‘l

AR, vl e FA ] QIE-5AISH E70] Table 291] 7]
ool Sl Al ek 219, TS AT A5 42014 olg Aol
7} 91910, F (2, 40)=.50, ns, F (2, 40)=1.18, ns, F (2, 40)=1.13,

AGoll A= 22t 2tol7F QISITh F (2, 40) =

1.67, ns, F (2,40)=.30, ns. =3F PANSS= =73} OFAJZAL A%
& 9 Gurgeof A Al Ak 7 F-ofjt Aol 7t ek ] ket
F(2,40)=.18, ns, F (2,40)=.72, ns, F (2, 40) = .58, ns.

ns, 4717k U
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Visuospatial Rehabilitation in Schizophrenia

3 AL Solet Hol
gL el [o] Al el QA7)

HolA] grolt. o] A7t
Soll ZFel7h fialth=
A% Rey =F Al HA}
& G} BRECL F (2,
40)=9.81 p<.001. = ABRHE] - Al51E ZH%}E% of vl
AT & BAR 7L Fol5kA R W, ¢ (13)=-4.39,
p<.01, Blaeht AR ol A= olefjt 57 P7} THEEIR] Rk
th £ (13)=-0.67, ns, t (14) = 1.68, ns. TSt A& T AA|H AL

oA A et Bl e AT S ATl A RofRE 43
ZJolo] AgEAo] TAFE|ITE F (1,26) =492, p<.05, F (1,27) =3.74,
p=.06. L2t} vl ek} SAR o A= o]t Zfo] 7 wHkE]
A Tk F (1,27)=.01, p=ns. E3h Alg7E 3522 57451
91t B9z HAaboll A - /5 X At Ao Akg anprt vkt
E]SIT} F(2,40)=7.36, p <.05. ATt vl a i ehof A= A& A
off vsl A& F-of =3go] fFolsA FFE Ao, ¢ (13)=-4.02,
p<.0L,t(13)=-3.54, p< .01, FA ol A= 25t Zfo |7}

A kSt £ (14) =1.36, ns. A5 58S F74517] St &
Aol A 25 avph wEERL oL, F (2, 40)=6.99, p<.05,
AN S X et Ao AR Bk EEA] 3UTE F (2, 40)=
0.84, 1s.

AA719E H7ts7] flske] AAIE Rey =@ AR A4 &
A, A A8V THAL, A1 TA oA - 7S A ek 9l
T} F(2,40)=1343, p< .01, F (2,40) =15.93, p < 001, F (2, 40) = 5.85,
p<.05. 1et A" AT X Aok Ao A At wHEkEA] okok
t}, F(2,40)=0.30, s, F (2, 40) = 0.54, s, F (2, 40) =1.59, ns.

o] 9l 2k47|0& Brtsl7| flel AAIE 2Ake) 9] AR 7
- HEZ whetel 7] o)A A /S X Ae Ao ARE 2t

Table 2. Demographic Characteristics and Clinical Data of Rehabilitation, Comparative and Control Groups

VRG (N=14) TG (N=14) CG (N=15) F
M (SD) M (SD) M (SD)

Age 37.14 (9.11) 37.07 (8.41) 39.93 (8.90) .50
Duration of education 13.29 (1.49) 13.14 (2.07) 12.00 (3.40) 1.18
1Q 97.14 (8.71) 93.93 (11.91) 99.67 (9.92) 1.13
Illness duration 13.36 (6.48) 12.29 (8.46) 17.40 (8.72) 1.67
Age at onset of illness 23.43(6.17) 25.29 (8.42) 23.80 (5.18) .30
PANSS

positive 21.29 (6.42) 20.93 (5.37) 20.07 (4.74) .18
negative 19.50 (3.63) 19.93 (4.54) 21.27 (4.16) 72
general 40.21 (6.27) 41.36 (5.04) 39.20 (4.75) .58

Note. VRG = Visuospatial Rehabilitation Group; TG = Test game Group; CG = Control Group; PANSS = Positive and Negative Syndrome Scale.
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Table 3. Neurocognitive Performances before and after Rehabilitation (Repeated-Measures ANOVAs)

VRG (N=14) TG (N=14) CG (N=15)

Pre Post t Pre Post t Pre Post t iglacl? Fm:fe;‘:ccttlon
RCFT (accuracy)
Copy 29.43 (2.56) 32.36(2.37) -4.39**  27.93(3.95) 28.36(4.11) -0.67 29.07 (4.06) 28.00(3.48) 1.68 4.19* 9.81%*
IR 11.50 (5.73) 14.57 (6.05) -1.69 9.64 (6.46) 14.43(7.51) -2.32* 9.07 (8.46) 12.27(9.94) -2.43*  13.43** 0.30
DR 1043 (5.71) 1479 (6.85) -3.74**  10.71(6.06) 12.93(7.86) -1.30 9.33(8.99) 13.10(9.16) -2.43* 15.93%* (.54
Recognition ~ 17.86 (2.11) 19.93 (2.46) -2.56* 18.50 (2.28) 19.07 (2.50) -0.82 19.00 (2.36) 19.40 (2.72) -0.60 5.85* 1.59
BD 23.93(9.29) 29.43 (10.18) -4.02**  22.43 (10.25) 26.57 (10.15) -3.54** 2560 (11.47) 22.47 (10.31) 1.35 4.72* 7.36*
VP 11.00 (2.77) 11.50 (3.44) -0.60 9.36 (4.41) 10.07 (4.92) -1.30 9.27 (3.69) 10.80(3.73) -4.38**  6.99* 0.84
DS
Forward 7.57(2.06) 893 (2.27) -441**  807(250) 7.71(2.05) 1.00 8.73(1.94) 7.93(2.58) 1.60 0.08 7.99%*
Backward 593(1.69) 6.29(2.13) -1.10 493(1.44) 571(1.77) -1.86 5.20(1.66) 5.13(1.88) 0.27 343 1.63
Stroop
Word 69.79 (15.98) 74.57 (11.86) -1.21 70.36 (19.74) 70.00 (20.53) 0.15 64.80 (17.69) 68.60 (20.16) -0.95 1.80 0.58
Color 52.79 (8.78) 55.43(8.86) -1.74 51.86 (15.84) 52.43 (18.68) -0.32 50.53 (15.32) 52.27 (17.22) -0.93 2.71 0.35

Color-word  33.00 (6.47) 37.36(7.10) -3.95**  32.71(11.36) 34.14 (12.20) -1.54 34.73 (10.31) 34.47 (12.66) 0.19 7.38* 4.00*
CBTT

Forward 7.86(1.92)  8.00(1.52) -0.30 7.79(2.58)  7.79(1.93)  0.00 7.60 (2.90)  6.93 (2.46) 1.54 0.42 0.87
Backward 6.36(2.68) 629 (2.02) 0.14 500(222) 521(226) -047 580(2.62) 5.67(2.82) 0.9 0.00 0.15
K-CVLT

ListA 1-5 48.71 (13.84) 58.00 (14.16) -4.71*  40.71 (14.64) 49.93 (1526) -3.05%*  42.13 (13.33) 49.27 (17.75) -2.77% 3334 023
Shortterm  10.29 (4.43) 11.79 (3.83) -1.92 9.57 (4.64) 1043 (4.62) -1.25 8.73(4.83) 10.07 (3.81) -1.28 612 015
Longterm  10.71(3.27) 11.93(3.93) -2.58* 9.00 (5.07) 10.86 (4.55) -2.15 9.47(4.39) 11.27 (425) -4.32% 21.32%* 034
WCST

PE 44.14 (30.60) 33.21 (23.90) 2.72*  44.86(28.55) 45.00 (25.52) -0.02 4527 (35.10) 34.53(34.68) 1.63 441 1.13

Note. VRG = Visuospatial Rehabilitation Group; TG = Test game Group; CG = Control Group; RCFT = Rey-osterrieth Complex Figure Test; IR = Immediate Re-
call; DR =Delayed Recall; BD =Block Design; VP = Visual Puzzle; DS =Digit Spa; CBTT = Corsi Block-Tapping Task; K-CVLT = Korean-California Verbal
Learning Test; WCST = Wisconsin Card Sorting Test; PE = perseverative Errors.

*p<.05.%*p<.01. **p<.001.

HEE]IL, F(2,40)=7.99, p<.01. Al ko] zfj2h A A< 59 ns, F(2,40)=0.15, ns.

Tele AR Ay AR eholl Al AgEES- 7 E - ofe A AFEI ¢loj7|o1o] H7HE flsto] AAJE K-CVLT AAtlA ARS 1-5
O, t (13)=-4.41, p<.01, H] AT} SA R Thof A= A=A A} AlYO] HEE 4, 7] ARV, A7) Aol A A s
oFokth ¢ (13)=1.00, ns, t (14) =1.60 ns. AF-= we}]Q7] 249 a3t IEEA, F (2, 40)=33.34, p<.001, F (2, 40)=6.12,
A A A xS A aprF BEEA] FSTE F (2, p<.0L F(2,40)=21.32, p<.001 A| ¢+ 2= AR-F 1-52} A3 2]
40)=1.63, ns. A0 5 B71517] 9laf AAJE Stroop AAM] & AREE 7} A Hof H]s A& o F-oJsiA F7HE S
o2 7AT A A A A AT X e A S AR Ak 32k t(13)=-4.71, p<.001, t (13)=-3.05, p< .01, ¢ (14) = -2.78, p<.05, &
A & HHH, F (2, 40)=0.58, ns, F (2, 40)=0.35, ns, Thol-A 2 7] AF-R3)ofl A e 2 Hof| v]sf 2 $-2] 4=3fo] A=)
ZAoAe Qg /e x Aok Asag gt BRECh F (2, t(13)=-4.71,p<.05,t (13)=-2.15, p=.05, ¢ (14) = -4.32, p < 0L.

40)=400,p<.05. ) k] A A AT 0] SYL BAT WAL WIS $19 AA1E WCST AR Bk kg &
At AN S 57k G FAEAO 113)= oI AT A B F 2, 40) =441, p<.05. T
395, p< 01, BlI B EAU A olefet apol BAE U AT AU x U ARG Hahe B QT F @, 40

oFokth ¢ (13) =-1.54, ns, t (14) =.19, ns. =113, ns.
S ARA7192 Bl fiske] AAIE Corsi &5 HAMIA

Ll waleler) 2707} ARE Heleler) 20 mEA A ZHM S

/% X AR AEAS I EEA Tk F@ 402087, ATk vl SAIUER) A8 1/50] PANSS 49 ulit
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Table 4. Clinical Symptom and Social Functioning before and after Rehabilitation (Repeated-Measures ANOVAs)

VRG (N=14) TG (N=14) CG(N=15) F interaction
Pre Post t Pre Post t Pre Post t effect

PANSS

Positive 21.29 (6.43) 19.79 (5.47) 2.72* 20.93 (5.37) 19.79 (4.87) 1.13 20.07 (4.74) 19.73 (4.93) 0.48 0.61

Negative ~ 19.50 (3.63) 18.21 (3.40) 2.48* 19.93 (4.55) 21.57 (4.62) -2.10 21.27 (4.17) 21.20(3.32) 0.09 4.35*

General 40.21 (6.28) 37.86 (6.00) 2.20* 41.36 (5.05) 41.21 (4.74) 0.13 39.20 (4.75) 39.80 (6.30) -0.65 2.26
BASIS-32

DL 17.86 (5.35) 15.86 (4.74) 1.45 18.43 (7.07) 19.93(10.28) -0.53 18.27 (7.54) 17.20 (8.08) 0.37 0.53

RSO 14.14 (4.97) 14.14 (6.22) 0.00 16.00 (6.32) 15.57 (8.13) 0.18 13.80 (4.59) 14.00 (7.23) -0.10 0.02

Note. VRG = Visuospatial Rehabilitation Group; TG = Test game Group; CG = Control Group; PANSS = Positive and Negative Syndrome Scale; BASIS-
32=Korean version of Behavior and Symptom Identification Scale; DL = Daily Living and Role Functioning skill; RSO = Relationship to Self and Oth-

€rs.
*p<.05.%*p<.01. ***p<.001.

3k A7} Table 40 A= o] Utk Alg7E A2RE= Hof AAIgH
PANSS 94 oobl-LZ__/K]— Z—V\ %k]%x

gk 21o] ol o7} gigie o

40) =61, s, F (2, 40) = 2.26, ns, S5 AFoll A A #/5 x ek A
32h8- g7 IRE| QLT F (2, 40) = .4.35, p <.05. Al oA =
A A Heroh A2 5 Yt oA daE e, ¢ (13)
=2.48, p<.05, B h} SA T A= F-2J5k Halr} I
2| 9kkrh £ (13)=-2.10, ns. t (14) = .09, n1s.

AR 715
A, u L BAT] A3 H/3-0) BASIS-32 54 v
503k 227} Table 4] AN Slek ASIA 7152 B7ES] §)
3 BASIS-329] APEE 2280714, A AL Efolato] 94 391
EolX AE R x U ABAE BT} BEER) 29k P,
40)=0.53, ns. F (2, 40) = 0.02, ns. 2, A 27 A5 Aol A5
BASIS-320]14] QAP 437 ]4s} A} ALtk Efelato] 7] 391
= A5 03 Kjol7} giglon), AlB ABEA 3 A4
A A A 2 0l ol 7} 2kl ) opokek
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wo| Bl o] S ATE W
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A7 ARERL kS 291l Al ] A /52 4
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5t AL E2] Ake} YA SHH(Kim et al., 2008; Surti et al.,
2011). Rey = A= AlSZE 520 A147195 S45k=
de] ARg-E|o] $Eom(Ogino etal., 2009), 53] HAPA|= 22419}
A 2 Al 37 A 5ES =781 (Sullivan, Mathalon, Ha, Zi-
pursky, & Pfefferbaum, 1992), -2 ¢I-L50)4 28 3R] A
A7k 2205 702 9 A B2 T 5R0) 4TS ZAI] e Rey
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(2006)8] AL vh uetol97] 2718 BZELle] 74
© 2 A}8-5}93. 01, Babikian, Boone, Lu2} Arnold (2006)2] -+
A 2T 2] 19N ef9197] 27 AFES
SAck. Calvert 5-(1997)] fMRI ¢1of| 4] H|7FoliRlof|A] AR =
o) Ao, 3 A Aslol Az oF el A7 gho] 5418
PRy BRI, A Aol H2H o] Atz
& HOYET SRl YRAFS BASHO] A4S WA SH%ick T
Ay HFoA 9= =371 (lateral temporal auditory cor-
texe] a1l 7] TG, ol AZHASfo] 42k A2
Aol FaFE ok 2 AlARRH E} wHEpA] 2 Ate] A= Al
S AZEERo] 2FH $hfe] AZH=0] 9] F4toll A ntAlYlE Al
ARt g 23T ShatolA| /\l%?l 7159 QAR TS 7t
Kim 5(008)9] 704 A2 715 Bk ofj2} o755 2
AFol sv,}ﬂgqoaq
AS7 A EER s 2 2 S-Sl HEY A AYS e
A3 of el H7jE e
whol- 87 22104 o
A /5 32 vl ek Ak Ao 1 H%} ? Stroop A}
o whol-a) 2:219] Bug47} 9l
Abe AE 3010 F7tol| mget HAlR ?'—'_}-E:‘Z:l AtH(Hiatt,
Schmitt, & Newman, 2004; MacLeod, 1992). AEiFo1 = ZH=2S
R LT ECLEET I ERETPet ot
2 oJu|gtth(Lezak, 1995). Stroop 7Hd & = 1A}
S s Srslal H=siA| A2t Agla=o) 4
S YEPHTH(Hiatt et al,, 2004). £ ¢I5Lol|A] A2 H9] Stroop
“iH ZA /\ﬁugl ?‘51:%]—.9_ /\]517]— XH%}—%%O] }_t'ﬂtg
ol ol el e
o wk2 u}e}91 979} Stroop A1 Ero}- 4k}
IR Aib= 297 Al S 535tk Tl
0| il (Kanwisher & Wojciulik, 2000; Posner & Gilbert,
1999), ] S 715 o7 AR #hEe] §lem(Luck & Gold,
23y Tl o] BRI AFBZE AR A2 Tge] 2k
0] Aglo| u|-$- WSl BeEo] ¢8-S & 115K Braff, 1993;
Lee & Cheung, 2005), A3t E20] A= 2| x]3tt}, o]2fat A}
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Nilsson, 2006). & A=Loj|A] A} v wRghe] Etaly] AAL
T30 L AlSt AT} H I E A AlYo] 2R 2R
ARt sl AR AARITE HIER A Al 7t
Z}(spatial manipulation), A3 FeFS F= Ao 2 AHA
QItH(Belchior et al., 2013; Okagaki & Frensch, 1994). Okagaki®}t
Frensch (1994)2 st 5 tA}C = ujd 3084 & 123759t
B2l ARlS AR s RS A 3L TS 2
St Tpile] HES Aol ol 4 2 Bk ol
Eel2s Alglo] A ALBLH AR o] Bl AR
AN & W 3 5 A1l il
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o] Q¥ tH(McCrea & Robinson, 2011). ©|2]3F
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35789 ool mapAlofetaL H ARk AR Autet AR|Ritt
(Bark et al., 2003; Gharaeipour & Scott, 2012; Roder, Mueller, &
Schmidt, 2011). QAA&ro] A BRAte] F45/4 4ol 54
9] FF-& F+= Alof| s A McGurk, Twamley, Sitzer, McHugo
€} Mueser (2007)= QA Z 2252 52401 k5 d3e
A B3l A ZFoFES7 (self-esteem) T 217 | f5- 1 (self-efficacy) S
FEolaA HaL, 11 A S5/l A AE 7
ohal =48tk

2 TR ARS1A] 7)%5-2 Bk A =Q] BASIS-329] 44
A 7| Al BRelate] A sh1A ol A A 4/
O Al et 7 e 27 F 24| ok Al AeEle] At
AF212 7159 ol HEEA] o2 Alo= Heltk of= QIAIA
o] AHe]4 71 el Aot Ao et dAJs)
Z] QF=T}(Penadés et al., 2003). Penadés 5(2003)2] Ao A+=
127 54 243]7]°] 22198 ANFIYOL 2 AT o]
o B S715et AN} 13Tk 710 kehe o] F3e
Sk A0 2 Az B AToIAE A 1S 2|
14 RS A Eto] ST, B A3 1S Bt
Lot 7|5 03 AR AP} 9 A 2 Ak ALl 7]
53 e B 2910] FAHE 91X | 5] FFALO 2 o]
OJAA] S=the A= ATHWykes et al, 2007). wh2ba] QIAIAY
o] 2o 2R ARRlA| 7l el wAle Eafof digh ok
AAARI A7 Hagk Ao = oA,

& A AR vkt ATk A, Aol ol 250
F7F 231 Ed717bo] grop A auE UHISA7) 7o Thas Al
o) Sl QAR chat eet i ATolA, ABEAS B
16.75 521 Hat 3224171591 AA =1t (Wykes, Huddy, Cel-
lard, McGurk, & Czobor, 2011). 12U} & ¢1-tof 7ost 3Rl &
o] & ARslEFof| AS=saL AARIaL 75 7I7to] 3-47fE = o
Eo] lof St AZEHo] o] FofR|A] FEtGh A, I
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Zpo|7} WA AT YA Aol A= f-olRt A 2t 2oz 3
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