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Abstract

The Use of the ‘Knowledge of Results’ for Wrist
Proprioceptive Training in Patients With Hemiplegia.

Nam, gung-Young*, M.S., KO.TR., Jung, Bo-In** Ph.D,

Cho, Sang-Hyun#*, M.D., Ph.D., Hur, Hye-Kyung**+, Ph.D., Nurse.
*Dept. of occupational therapy Hallym Univ. Sacred heart hospital
#+Dept. of Rehabilitation, Collage of Health Science, Yonsei Univ.

wxDept. of the Science of Nursing, Collage of Wonju Medicine, Yonsei Univ.

The purpose of this study was to investigate the effect of ‘knowledge of results
on wrist proprioceptive training in three persons with poststroke hemiplegia who
had no wumlateral spatial neglect on MVPT and had adequate cognition on
MMSE-K.

A single subject design with multiple baseline across individuals was employed.
Each subject participated daily in the 10-15 minutes’ wrist proprioceptive —training
for the affected wrist with ‘knowledge of results which informed the subjects of
their wrist position verbally or visually as feedback.

The proprioception was measured as average frequency and percentage of the

correct  responses on the wrist proprioceptive test in the affected side using
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apparatus  of

researcher's own design and SoloSystem. The measurements were

repeated three times; baseline, immediately, and 30 minutes after the training.

The results were as follow:

L.

During the baseline period, the number of average correct responses in three sub-
jects were: S1 7.20(36.00%), S2 7.25(36.25%), and S3 10.58(52.92%) respectively.

2. Immediately after the training, the number of average correct responses in
three  subjects were: SI  1407(69.67%), S2  1283(6417%), and S3 1563
(7813%) respectively. 3. Thirty minutes after the training, the number of
average correct responses in  three  subjects were:  S1  1553(7767%), S2
1425(71.25%), S3  6.38(81.88%) respectively. 4. All the three subjects showed
more correct responses In  wrist proprioceptive  tests at wrist flexion 60°and
extension 60°during both the baseline and the traming period  They also
showed the highest improvement of correct response at neutral wrist position.

These results indicated that ‘knowledge of results had positive effects on

mmproving and maintaining the wrist proprioception of affected wrists In  persons

with poststroke

hemiplegia. Effect of such improvement on the functional aspect of

stroke-affected upper extremity remains to be evaluated in the later study.

Key Words : Stroke, Proprioception, Sensory re training, Knowledge of results

55872 proprioception)-&

=

—

(Ghez, 1991).  A=A9]
(tactile sensation), AA Q1
HEo] AlZo] &SR] FuM=

il

I. M

W A9}

[)
A A Q1A (stereognosis) 2+
AHA )¢

%7}

o
EX]

i gk 7oA AR ARE el 1
A4S sk diHgde 25 W, dd, W
o] FEAZHY ARE A=HAyers, 1972). I
8z T3 (equilibrium)
(vestibular sense)®] 712 HHE Z-gHo]
o A AAHA A g A IR 9
QASteS FozH FAYS W geHos
= EF AT F=d(feedback) He
dexde xd 7)%(feedforward  control
mechanism)®] 7]io] ol A Z+ FEe 3
A7 YA digt ARE AFFOEN L0l AA
WEA FASHES s, v Xt FuE, =

%, olele] $490] HHs o|FoAEs et

R

14

A5 2

N

L

N
R [

]

o
l

fd

KSOT Vol. 8 No. 1, 2000

2)
ol o] FoA =S 5} S HA YIE
FANE 231, Ads BA

NO. A~
o EEE AL 5 IES FE

23k Q4 o]tHPedretti, 1996).

Ne4e TTE R
o

Ir

K3
v

)
Iy
=
K=y
N
P
et

(sensory input
BN, 72F AEe] Qe AL

A =,

Z3EA *

I F74] SHE

— 2w T 071
TH(tactile

it
2

discrimination),



(Jeannerrod, 1988; Kusoffsky,
1982' Loo &, 1983  McClatchie,
= 321 UIRES vHH|9} HEo] £F
A LTrT%ZzLZ}% Ao EH F719 57
o] 712 ARHIARE oA i o]Z <l
3 QINLE el A4S oS 24 "o
Carey, 19%). we}A ﬁx}gl 5\—9]
S AHoZ FAA|7|1L
31A 317 HO]Wh &5

Fdlo] 9440z

Nilsson,
1980).

ol
b

{0

zz
=95

—~

O

As gHs] Y8 A" A4ual Al
o]u} o N@' Fod wE BHXE  T7(adaptive

ko
i
>
o2
2
1n )
I,
Iy
>
e
ko
o
o
)
«

ogde WY 5| A tHDannenbaum¥}
Dakeys, 1983,  Pedretti, 1996). Egger(1984)

= 2 ARSY Zolde A7 2 H24A HRE

A2 Aush ) ATHEA AR A2 37
& Avien Fold 92 4Fens she Wue

(subcortical leve) oA  ©]F0]A]7]
A AHgole YA =f
oz

A9 A EE $A9E B sl
H a

£ HlNE Bt 4108 8L T 5 Y=g
VS oAl fFog Toldv HAHo] "o
afth Carey (19932 899 HEFoZ Qg
HopH] $AE tigow 243 &5 B afE
AT FEe ANsGieH, #ATE FEe

sl A A5, AL 24
&2 Z=w(quantitative feedback),
H(summary feedback) T& &3 ATolM
= Algo] &5 wAe afrdad el &%

7b AikaL H skl
AP oAM= EdtEel FE FHAA LA
Gl 3 FA|(activities) 5= A3EF 3}
fsf AH8Eol SitkPool,  1991).  Schmidt
1988 +EdEe Hethe vHe FTHeE
= Aot 73%'5}% A" ol
A, A ),

ko
2

—

o
i
=
T

ﬁ
elshe B Vb A2 e A7

5877 5¢ 2at 94 d=ve Uy o

Ho] J5H 0 ololAA) ke W ARt At
wE oo S=w 59 T 4AE B an
A SEme Fe 0w $AYe B Ao

EA47F Qo 7|¢ske AS with

(knowledge of results)> €% Iz shyz
WA 5 FHS A E & AL o
A A xS 5 2ot ddAE A &F
Az} Abele] Aold, agla 2R/ AVIA H 9

23 A4

KSOT Vol. 8 No. 1, 2000 17



A gPgAtel A el et
]J_oﬂ}ﬂ A ~xz &4
05 O]{_ "ot} A|ZbA  wTuly)
A4A Yol 7)ee] FERAAAM Bol AR-E
u g, 53 A7 ssue $49e A
3 Ao
1968, Zelanznik &, 1983).
AL oA W Ao
W3 LFE WSk, TS FEAIH, FEAlE
At Vettgs S ok AAE
87 A Hegor Ay A
§3E AFe opF HalwA Frh
A4 e Aol AT 7
Res AFatr] ol 31%—?%@7—} NS A
go 2 A vksitia
& 0:]_‘,Loﬂ/\,_ L /‘o%]'
o= Qlgk HHupH] Fxlo] glojA Ax X
(knowledge of results) I=w
Awss ol £2 98 145807 o) &

b gheA) 2ASH:

i

KR
=
1

o K
2,
to 1
bt
it
Hl
O
rir
__1—,(_?
ofy
(o]
$L
R
ol
ru[o
ol
W

Y

II. o7 L

ro
-
=

0z

= P
= z e
P L T3
M
lniﬁcﬁrlrrlr
By B ol e
o\:or—'_' 2w
N 2%
> . B
ml’NO_L;

(o]

rg~

r;'ﬂi

_ES

4143

RNt

LES

(R

i i
N
. rlo

18 KSOT Vol. 8 No. 1, 2000

e 54 997 Helol wet getd = 7l o
ojtt, S Wolsole dixudey &4
W7F Aus ZAA7} o] FoF
glonz 77 AuSS fElMe 2789 g
7b E4EA Edte Aol MAE "av o
(Dannenbaum¥} Dakeys, 1983).
B Oi-_TLoﬂ 21-043]- [H/\l-x]._,] X
U 2ok

271¢ 2o

D HEFY oA $Yo] A2 3AY ol 3

=
Ag 5 T2 75}0117} fie e

4) v &5 BHY] a5 E 203
7Fets W A gk W gle
U Aukg-o] 143](60%) olskel At

5  MVPT(Motor-Free  Visual  Perception

Test) Azt AA} Azt HEEA7} Qs Ao

L A=
subject  experimental research  design)
A AR At g 71RAE
(multiple baseline
design& ARESITE B

WEAE A (single
ol
o3k A5 AA
across individuals
AT AYe 7)2A



A7Igk F4 AR Ure] AAsITE 7124 Al
Zdle B3t A4 J=ug F2] G35 #HY
TRTERLE SR8, FE Ade 2% A
A F=ES olfsly 7 HusS WG F F
d AFo Fd NF B Fol &5 #EY 1R/F
4374S A& o] W FH%S ke &
A= s

3. &g 717]
D A3 44 A% 37t =7

(1)  MVPT(Motor-Free  Visual  Perception
Test)

MVPTE tidAte] REFA] o7& BFs}7] 9
ste] AREEIYTE o] FHARE Bouska®t Kwanty
(193)°l oJ3 FFEIEUL, AAF AFAARE A
o] WH7F 077~0832.2A4 =7t §FE3 AL
2 WHEQAY. A5FAY 3L A o #A
flo] LEZT A% @ ¥ F2 Allsked,
WAt g 3ol FAAEA HAE Bojy dF
o3 A% EFPEL o|Fd UFFAZ BRI
AN At REFAE B39 BE 2

A: o] 5%

B: A%

79 didellM A3t

2 @d=FF o] BWTs HAHMMSE-K:
Mini-Mental Status Evaluation-
Korean Version)

MMSE:= Folstein  5(1975)°] 7fds}ls, #E&
A3} ¥rEF19R0)e o3 F=2E WHE 3ol A
A71s AR QA s HEg B <
A FEE B =72 g AREHL Ao £
AFME AL AR AN E & wE F
Ae7He G A% AATY H7t HHOE A}
&3k A 29 F DA T UA ol SA
& g3 A &3] e AeE s B
ATA A3 o] AARETE AARARE A
T 099(F&EF g3 1R89)EA A=FE o
g AR B7HE A

2 4 717]
(1)  EVAL SoloSystem™¢] #@a7ztgy)
(upper extremity goniometer)

o] ZAA} =T Greenleaf Medical Systemoll
A &3 Fo FFEES 2 29SS A=

C: 24

18! 1. EVAL SoloSystem@| E2HEZITT|

KSOT Vol. 8 No. 1, 2000 19



5 gﬁ{@’ ; - £

A: 8] B: SoloSystem 24 C nAE 3G
D: o}l & 1A E: 93 %

I8 2 2% BE DRSS 58 Y 2 =7

Hrysla, B7F ARE ARE) g8 e =72
A #AFEZ  Ho  UcKGreenleaf  Medical
System, 1994). EVAL SoloSystem®] % @3
%7 1% o9 A Zteth & d7dME
EVAL SoloSysteme] % #&Z%=7]o] updzle)
ol £& 1A A7} ARl &2 B
AL AL o ALY D).

2 &5 175804 A L FEAEF

o] AAF == WA 712 A7IeE FE A
719 &5 ¥ 14587379 Jb 2 FEE 9
3 AFAL AAS ARSI o] HAF B
SoloSystem®] F#WEAET7|9} BA|, TIH42emx
36em), THEAAE7] 2K (6enx18cmx3em),  oF
#BZ  2ZHI0cmxI8ecmx10cw), +7FF AU
enx10cmx10cm),  FBE  FEHE0cm<40cm), =}
A (4emx39em),  7HE)AGAmx39emE - T
o] Sitk. o] HAF =79 AlZhHe ofee} 2tk

@  SoloSystem®] FFHEZI=7)(upper extre-

mity goniometer) ¢} 11 H(stationary
am< AARETY ued RiE g¥Ede

20 KSOT Vol. 8 No. 1, 2000

7] 2ol 23R,
@ FAPAEY] 3% Hde ofiE TAUSE,

TWEAET)Y olFE(movable arm)ole
&7t 1QUE FE3IATE

© oliE 1A ol FHE Felge 2, of
AL A £5 24 3 7R F
AET 278 £ F U= f9e vAA
@ FolrhdEz 9tk

@ AL A7Ae 22E B 5 =S A
o} 7RIS RSl

® ehdeAl Sel A%, 60, 90°, 12,
I50°rE Adez FANSE, 7)) A7A}
oA el A WelE S8 1-59 W
35 EHIE 2.

&5 B IRFEEAL 712 Ade 1Y
13], 8 A7lele 1€ 28(FdE AF¢ F9 30
® 7% ¥ S48 ¥ A4F &5 834 1R
FEAAE W F 08 A2 5 wEY &
Aol dastA] g2 A9 7 FHaS A8



o 549 v 374 5749 e 4xE AR
43] AR 7t ez 43 wieste nf4-83t
Z+e ¥ 03 ST 13719 34 Ao EE
5~10% 225Utk

1D 33 AA

O A= 5ot Aa FHole fle 44
ojze] Fgo] #A, & #H IE #H]
907 HxE de] ¢ke dubeES o] ol
T2 3k whlgto] Bl ¥4 g 79l
T WY E AHESIIT

@ &L o) Yo|z " xE sk

Q WA 33 =& HEAAES W, oA &
A AAZGA gl F #FEL 05
AA7 HEE g Eolg 2L

@ ool 39| E= IUstA] xE WAZE
|3t olfE-S Ao AT

© €71 #EEl FANA YEE 2EHZF
o2 TE H71E ARSI &7k A
&E71Re S o] o &3l #
A(metacarpo-phalangeal  joint)e]  £3
dol FojubA] &3, &5 W] FAYL A
R g 5

® 33 2 Fd A AFAE SoloSystem
o] FFAAETNY o]FFE A WA
8 34 23 458 ZASUHaY 3.

2) &5 ¥4 17458314 33

B dFdAE gAY 14873248 s
g &8 BH 2 4xE 23 6F, 23 3
0°, =3 (°, AA 307, AA 602 Ak
Carey 5 (19%)°] A< 509, HEF 34
B dges &8 $e nieee Wt
ATdAE It e 5 3 X9 4
Al £5 B A Aeldl 11°0149] 277t A

o9 &5 ¥ 1RFERG ool e A=
A= ed, AU HEF B4 90% ©f
ol A°olste] e{E Weldu Rusiith w
ZA & drdMde &5 B9 1583 wE
4xe] HE P2 i £ dtedMe AT
Ak tidAte] ot EFO QI=F &) fls)
Aed 4xd =R 1-59 WEE o A3
o oAt &8 3 1450837 AL o
AL ARG WMz F3ee 4= Solo-
System®] 3o FAE Zxd X A3},
ATAZE WA e dA/ELAE V15T
b &5 3 TRFEHT ke AARARE
Afee ANNEA S &5 3 157834
o 34 e vet 2o

A: 7270

B: bt

J2 3 25 2 IR7844 8 1M

O A7FAE 159 AplE BET, o] F i
7292 ¥o} stz e £2¢ $3)
ek

@ A7 gAY £5 BAL 1 el

KSOT Vol. 8 No. 1, 2000 21



A 523 FAAIAT
® thARe PEEA $lel 28 157179
T ZoA] A2l & A9 et Azt

HE W3 E S gtk
@ 159 23 4E 749 £AZ 43 W83

L) rlr mlm [l
gi
2
lo
rP
id
rL Ll

m
1=
rlo
=
_>,E
N
i=h

i
_vg
N,

>,
) rlo

e

méi

1o

K

O

i

oo fo

ol

N

N

—3— 1o~15T°l ATk

s
bt
i
rr
rl
K

DAL 2L Hor
S
2
9
< 2
ol
ot
=S
Of
w
4%
H
iy
>
o
N
~
o=
N

i
é (¢
22
2
fru i}m
o
o
rL
}011
i
e
£
S
%
QL',
oty
o

O_]},n
2
= 1o

4 b
3o Jo

SLoofN
g%
£omomow

fo ¥@ mx
P
Bl
)
ity
=
Jo
R
O]
ol
)
P
i
i)
o,

e

O 974 A 159 AME 574 e, o
T e FASE Hol 24 Wl sfddhe
A= 2 thdAe] E55 A%,

@ AFARE Ak ko] go] Su BAs
A% F 52 AR
© WA= vhEA] ol 227 1574419 W
3 T A & Aol sfgRicha A7
He HEs AHe=s stk

@ A= WIAANA Al £2 A1l st

22 KSOT Vol. 8 No. 1, 2000

2 rr

‘?i = dHFOEN U R

£ AFatac

® ?ﬂ?x}t A E dof gt 244l
29 94219} EVAL Solo- System¢] 3}
Uehe &5 23 458 A3 #Rlss
Eias

® 1-59 == 4xE 749 =M 43 wHEe
o S48tk

of &3

_ll-fll é b

|

0% A% Fo g vlwsige

m. o7 Z1f

2 A7) Fold el Awa B4 s
A4 A AN A ARE E 13 E 20 ANG
stk Rl 9

& oA 1o] 40A], A 2
7b 434, TR 30] 2AINa, AELe Akt 154

27F @A, it 3o] AxSiT 3919 oAt B
dgo]l 284 HEFo|loH, WA 13 ﬂ%}
A} 2€ wpHIZo] $3o|3la, At 3 HHISo
S0tk 79 717k oAk 1o] 670, oAk
27} 84, oA 3o 1070€ el

A BEF MVPTE ol&s ARz ZARe}
MMSE-KE o8t 17 FAAlA Bdoz 34

“ o
S0 R R IE s A i M e A=
A 2% ggRhe 9ot 600 oldtel e
HEEd, £5 B RGFEN SN AN
e A 1ol 7203)(36.00%), A 27F



7258)(36.25%)¥em, WA 30l 10583 2, OHH|E &F A IRl HEl
(R2R%)Z IS &5 Id 145807 BRks
A7 7R =, 71223 715k FA X719 el £8 Bl 1h
E 1. chame) s Sy
B vl 8 v ol 2 FA7RHNL)
1 40 21 84 HEF 5 6
2 43 g =34 HEF -5 4
3 42 o S84 HEF = 10
I 2 CHARIS| CIX|, AIX[ZE 7|X=M, ZE| ZAL Aot
W MVPTI) MMSE K’ B b SUAEMASY)
AZ )
° (AR/ZZ) BEdsr)  IREEER jpaes smgao
1 36/36 30/30 7.20(36.00) 1 0
2 36/36 30/30 7.25(36.25) 1+ 1+
3 36/36 30/30 10.58(52.92) 1 1
1) MVPT: Motor-Free Visual Perception Test
2) MMSE-K: Mini-Mental Status Evaluation ~Korean Version
3) &5 WA {8747k &5 38 37458707 Hrtol Ml Auks 314(%)
)

4) MAS: Modified Ashworth Scale

3 7|EMIF 33 A7|9] 22 A 1R48ZZ HEkE Sl 9 HIg
AzA 4 4% T4 0% A ¥
EIEA B E2EAH)

ST TR P+ FFHAHHY B+ EFZHAE)

1 gl 720+ 045 ( 7- 8) 14.07+ 2.37 (10-17) 1553+ 3.07 ( 9-100)
H]-&(%) 36.00+ 224 (35-40) 69.67+11.25 (50-&) 776741534 (45-100)

9 3¢ 725+ 046 ( 7- 8) 1283+ 2.17 ( 9-16) 1425+ 293 (10~ 20)
H]-&(%) 36.25 231 (35-40) 64.17£10.84 (45-80) 71.25+14.64 (50-100)

3 3¢ 1058+ 1.16 ( 8-12) 1563+ 2.20 (12-18) 1638+ 2.26 (13- 19)
H]-&(%) 52.92+ 582 (40-60) 78.13+11.00 (60-90) 81.83+11.32 (65~ %)

KSOT Vol. 8 No. I, 2000 23



—o—J|EH W FH AE O FHNEF

100

80
60
40 F o o—O~0 o
20 ¢ CH & XH
~ 0 P
;; 1 2 3 4 586 7 8 9 10 11 12 13 14 15 16 17 18 19 20
=
&
=~ 100
=
80
1
o 60
TT
S P N -
=3
20 t
5 CHALRR2
o 0 R
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
~
o
Bt 00 [
=
< 80t
t” GO-W
[
=
40 +

20

CHAP A3

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

3| Dl

J2 4 &5 2E 1Re8da s vlg

T3¢ Wiz & 33 a9 49 AASIE o
A7 25 vhlE &8 33 140872 Aekg 3
7t 712 ARG F4 AFe 9 308 A
Folq BF F7keIT. vhIS &5 #d 158
7 B7helA Hdf 208 71EeE 71z Al
= o3 1, 2 39 AN 34t B 7203
(36.00%), 7.253)(36.25%), 10583](52.92%)
dou, FE Afde HT  14.073)(69.67%),

24 KSOT Vol. 8 No. 1, 2000

12838](64.17%), 15633](7813%) 2 WA =
£ g 471 712 AEY 2R,
PE AT Fole A W4 WF 1553
(T767%), 14.253)(71.25%), 16.383](81.83%)
2 9 459 o 7128 A7lEg Egke
o Fd %9 T D A Fo) Jukg 95 vl
ToNE R 25 F 308 A% 71 o &
Aoz vtk



3. 25 ZFel 2T Zzo| ME ojy A0S B AFE WEEE den: =3 3
Afo| 194717 T AmoA Bl Qukge] HlES AR 93]

7 A710A dehd eRke-e] A4 i T elg &

NEA A7 T A7) E2 By 2x e 0 BA 23 ARAN WS B TS e
o WE el 1egrtzt Quke nge g4 oo HERTE BRI 32 A 60°dMe) 4
o] ANtk A2A As Fd 4 e HEel M w212 Al dd

S0 £2 94 whesnad 24 gyt geg, 10 PO% WA 3] 610%HE &5 A a
:lag-i _‘/,_:% -?’_}‘;f—;] %__TVI_ Z_]I.EOﬂ EC]—% EH}?)]—X]'Q] 1 707‘%:%7\:]!'7—} ;Shi]l"%‘ B]%O] :3_:% ZJI':[O“QE‘ 917%,
V1% F7VIAT EF FE 08 A% Fols

2

A 4B g4 22 Aus 248 A4 e 2 00% B6E EE IS gL fASI
A 28 7124 Avle 23 60rdA Bug
£ 4 22 29 23 20 U2 194822 (EFH: %)
7124 ¥4 A4S £ 0% 47
&5 2
WA Sm g Be A AT eR B IS/ AR eR B AY A9 R/
24 35D W R 4 AF W eR W IF WA oR
=5 60° 60.0 125 91.7 5.7 91.7 78
= 30° 200 20 517 33 5.0 234
1 it 100 281 733 184 83.3 156
A4 30° 150 266 50.0 6.8 53.3 438
A 60° .0 78 91.7 5.7 9.0 94
=5 60° 531 154 8.4 89 396 73
=z 30° 315 203 4538 309 200 350
2 =5 (° 281 235 60.4 207 72.9 183
A 30° 312 216 40.7 31 50.0 A7
A3 60° 40.7 192 875 6.4 937 47
=3 60° 383 177 875 124 9.6 108
= 30° 458 234 9.4 32 7.9 318
3 =5 0 33 174 812 169 344 175
A 30° 375 266 637 347 68.7 42
213 60° 64.0 142 937 73 937 5.7

KSOT Vol. 8 No. 1, 2000 25



Hlgo] 531%=2 7FF =tk ey A 6000
A 712 A7l 407%[8 FEHS Hlgo] 4
5o 875% FTH 0% Fo| PBI%E F7HY
ek wE-o) AS P %14 BE EH’MOH
A ZF (oMY EE #E
S Hlgo] 7Pg %ol ~7+o}%1ﬂrﬂ 71341 Al7]e]
At 10] 10%, At 27F 281% tiAdA 3o
B3%HAH £E - 155877 kg vlgo)

T ATole 733%, 604%, 8L71%= F7FsI%
o Eg FEO0E FAm &83% 729%,

MA%E =& AHkE H]E-S FA5

D) R AG/EH NS 2 A AT &
A Zpeon) ANee 1wl Ad/axzt A7)
o 87] %)

2) AT SR/AA 0F 2 ATle Y £5 B
4 2Ry QNS wel g7t A7l
uel onkg A )

I o

2 odvdre #7 Aug FE el sl
Ay} A (knowledge of results) IFTHIE o]
HEFOoR QI3 HrpH] 3Ape] &
%"F%QZ} TEE AAsigied], 2% A4 A=
o] HwiHl Y] IHFERAE FIATIET

= 2o L}E}‘*E}

ro

wd

)

14.07%)(69.67%), 7
3|(77161%)2 F7¥ste] id=
7t 7V = A

32e] 274 %(grade 1)

26 KSOT Vol. 8 No. 1, 2000

S(grade 0)7} At 3° 5
Ao, 28 A IHFEN FEAZEH A
g 7P AgsiA o PEO]"EH] Tl © Ao
HHE tH(Werner,

1980). EH“X} 39 Agele
7122 A71el 10583(52.92 1541 A1714]
&8 34 285877 3 P% e 357 oA
3RNF 7P =R FE A% 1 ﬂ7813%
Fd 0% BT F 1633381 88/)§ 48 &y
7b WA 3 F 7P Ul YERTE Johansson
3 Grabowski(1994)2 H&EZF 4 7] 1-2

U, AlZe] AREeE 35 3’41]“4"1
=7t 7‘*3“:b— iR ‘:}

a7t 7P GHA vt A
gzl 320 F 7 Ao o
Ho| ololzl Aol
plasticity)°] Z+AEA7] w
A A42re] Ao kg &
=A FAEJ=E g 1

<= T =
M Ft A 850 7}%} =3 =7 WEek
}_
A

AAEs W 95%e] ARRE-S Btk Schmidt
(19R)= =749l v=o] A=gt YRS A&t
2N AL AR AUAA dEHow vk
A Hol tidAte] 8 sHo] Aot Hast
Ao 2 £ ATdde S4HA A=ge F
d gl Aue 34t 9 AeHog F4 08

A3 Fo) o wol Z7k A2 B o) Schmidt
(19887} @eid A Aw oEme 277}
ksl Ao g Heolth

&8 W 25 45 bE A 1sr83
7t 712 Al7IeE R ANt B =
= 60°9 A 60°olA Huks Hlgo] =, F
dAS FAME FF 0004 Xéﬂ&% Hl%O] 7V %
o] 7kl 23 0°9 Af 7%
AAF 10 10%, ARk 27} 28.1%, EH/M 3]



7 3%, 6()4%, 31. 7% =713k
, o ¥ a9 Y ONE FAE 833%,
729%, 844%9 =& AHkE HEE FAFHA
Adgez =3 30°9 A 30°01A<e]  Hukg
Hgo] ol AL =X GrE 299
AL, A 6°E
A5 A e

o> 7

A7

rE A -
o o
il
> A
=L ol
o
3
<
ST T e )

N

< @o}go]{—j —’F—ﬁxﬂ o] E“&—ir(muscle spindle
9} A A 7] Golgi tendon organ)o] Z&9
& oo ofsf wh3HAl Hed, tidA 2
T SRS S5 FAo] o Z59
& Zo] wsle] #HEstA ¥hE-81A7] WEol
2hal FE i Werner, 1980).

Carey S5(1993)& 849 HEZF IAE Ao
2 3 S FEY &5 Y 157817

VI 443 488 AIT 39 2

I~

)

2ok Jo 4

Ly
X
2
>,

N
i
re
-
1o
(M
E
T o

= e

o

lo,
e
ole
i
&
2,
=
r U
o
4
Wl
=
o
_0|L
K
oft
N
il
gl Jo
T
L

Y
ofN
ol
—>F‘—‘
Lo
i;,:
)
ot
(o
2,
M)
e
2
N
e N
o >
N

[o fo w

b
o

OB o

P
_&
kg *ﬁ
Loy
iu %
L
:‘o
:10 :
o &
Sy
o
M o= 3o
>0

1o,
i
Of
F
il
=
o,
QL
R
)
]
&
ke
i
=)
N
SO A
(o3
Yo (n
I -

of

i

o

Aol of4E Mo golglth grogof dAFoM=
IS R & Vs e #A, vt
A4S A A2 AlF A7|e WE, 1ga
= geo| ) A= e A7 S A
AZollA A 22 s=d A wEe 5840
T4 71s
V.28

£ AFM e 7 A o RN A A4

(knowledge of results) ¥|Z=HiS 013 Fe

HEFORE Qg Hupr] S &5 Y Afird
o] FFH=A AT & 479 S ¥
502 g vl A e °
H, ATtE 2000 3E€RE 270€ T AASSTE

o] dAFdAMe MEAFE AT HH(single
subject experimental research design) =l
A AR AR dE 71RAE ol8d AT AA
(multiple baseline across individuals
designE ARSI Y &5 #d 185587074 &
de A7 geda A3 ds &3t o
A ol tigk Ax AAe Alwsle WHeR
Attt 2o} S5 SsiMe A7 24
g Ak FEET R SoloSystems AHg-SH] vl

R i L

] Kel
HEO

rir

4% UW% —’EE ;_4 5583 Wt
1A 1, 2, 39 HF z%u}o 3

o+wo
14.07§4 (69.67%), 12.83%(64.17%),

KSOT Vol. 8 No. 1, 2000 27



15633(1813%)Z g2 EF 7124 A
7|t FE A% S &5 AE iS5
E77te] AW g7t FUelsTh 3 &4
NE A T S &5 BH-Y a5587
zvo] el A uidal 1, 2, 39 Hd Auks
e 15533)(7767%), 14253
(71.25%), 16.383)(81.88%) 2 thaat =%
7124 A8 F4 A% Ho =
Aot 4 &5 FHY FF 4% @E 1
FE7e AW vl 712 A9
AZ1A - g 1, 2, 3
A7 600A EdTh =
3 (Pl £E
Hlgo] 71§ wol F7lstth

72}

riy

Aol xS F3shd drpy] dxlo] &5 A
IS F- o] Ad A2 euo]
aHHo|9, o] FH ¥+ FH 0E A o
T E2 FoE fAH

NoTE &E W TN FH & oS
o] IFFERT o] FHuke £ HAAH AR
sHA7A] FAHAR] FEgS FAd Wi A7t
ZastA

A2 123
AOTA. Uniform terminology of  occupa-

tional therapy. 1989.
Ayers AJ.

learning

Sensory integration and
disorders. Los Angeles,
Western Psychological Services. 1972.

Bentzel K Remediating sensory
Impairment: In Trombly CA.
Occupational therapy for physical
dysfunction(4dth  ed.). Boston,  Williams

& Wilkins. 1997,423-432.

28 KSOT Vol. 8 No. 1, 2000

after
Rehahil.

loss
Phys

LM Somatosensory
stroke. Crit Rev
1995;7:51-71.

Carey LM, Matyas TA, Oke

stroke

tactile  and
discrimination. Arch

Rehabil. 1993;74:602-611.

LM, Oke LE, Matyas
limb  position after
quantitative test for clinical use.
Phys Med Rehahil. 1996;77:1271-1278.

Damnenbaum R, Dakeys R. Sensory loss in
the hand after stroke:
Therapeutic  rationale. Med
Rehabil. 1988;69:833-839.

0.  Occupational  therapy in the

treatment of adult hemiplegia.

Rockville, MD, Aspen Systems. 1984.

C. The Control of movement. In:
Kandel ER, Schwarz JH, Jessel TM
Principle of Neural Science. New York,
Elserier Science Publishing. 1991.

Greenleaf Medical
SoloSystem &  PC
guide. 1994.

Jeannerrod M. The
organization  of

Oxford,
(Oxford  psychology

Carey

LE. Sensory
Effective

proprioceptive
Phys Med

loss in patients:

training  of

TA. Impaired
stroke: A
Arch

Carey

sense

Sensory
Arch  Phys

Eggers

Ghez

EVAL

user’s

System.
SoloPort

Neural and behavioral
goal-directed
Clarendon,

move-
1985,

series,  no

ments.

171-208.

15).
Johansson BB,

recovery

Grabowski M.
after
plasticity and  neural
Brain Pathol. 1994;4:85-%.
Keele SW, Posner ML Processing of visual

Functional
brain infarction:

transplantation.



feedback n rapid movements. ]
Expperi Psychol. 1968,77:155-158.
Kusoffsky A, Wadell I, Nilsson BY. The

relationship between sensory
Impairment and  motor  recovery  in
patients ~ with  hemiplegia.  Scand ]

Rehahil Med. 1982,14:27-32.
Loo CK, Hal LA, McCloskey DI,
M]J. Proprioceptive

Rowe
contributions to
figures:

Behav

tactile identification of

Dependence  on  figure  size.
Brain Res. 1983;7:383-386.
Desmedt

Astereognosis and

JE,  Courjon J.
dissociated

Mauguiere  F,
loss

frontal or parietal components of
somatosensory evoked potentials n
hemiparetic ~ lesions.  Brain. 1983;106:
271-311.

McClatchie G. Survey of the rehabilitation
outcome of strokes. Med ] Aust
1980; June:649-651.

Ottenbacher KJ. Advanced single  system
design: In Ottenbacher KJ. Evaluating
clinical change: Strategies for
occupational and physical therapist.

Baltimore, Williams & Wilkins. 1986.
Pedreti LW. Evaluation of
Treatment of

Sensation and
Sensory  Dysfunction. In:

Pedretti LW. Occupational therapy:
Practice  skills for physical  dysfunc—
tion(dth ed). St. Louis, Moshy-Year
Book. Inc. 19%.

Pool JL. Application of motor learning
principles in  occupational therapy. Am
J Occup Ther. 1991;45:531-537.

Pool JL. Learning. Ini  Trombly CA.

Occupational therapy for physical
dysfunction(4th  ed.).  Boston,  Williams
& Wilkins. 1997,265-276.

Simmons RW, Smith K FErez E et al
Balance  retraiming in a  hemiparetic
patient using center of gravity
biofeedback: a single-case study.
Percept Mot Skills. 1988;87: 603-609.

Schmidt RA.  Motor control and learning:
A behavioral emphasis. Champaign,

IL. Human Kinetics. 1988.
Trombly CA, Scott AD. Evaluation and

Treatment of Somatosensory Sen-
sation. In:  Trombly CA.  Occupational
therapy for  physical dysfunction(3th
ed). Boston, Willams &  Wilkins.
1989.

Werner JK. Neuroscience; A clinical
perspective. Philadelphia. WB  Saun-
ders. 190.

Zelanznik HN, Hawkins B, Kisselburgh 1.
Rapid wvisual feedback  processing in
single-aiming movements. ] Mot

Behav. 1983;18:353-372.

KSOT Vol. 8 No. 1, 2000 29





