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i T‘t BERERPEIHNFPFARE RS ERERE
234 % K+ (Modified Constraint-Induced Movement

¥ IF'J I W79 {2 B (Cerebral palsy, CP)#% & -
A5 Y 18 & * gk (learned non-use) o if & k o i3 5N
Therapy, mCIMT) e 3 < & iRk AP L F 8 e ";ffg“yfi}pt giEH 0 mEF # (Virtual reality, VR) ¢ i%
Bre G ATAR ES e L B2~ o 2RA 5 3% F AT mCIMT pF o> ¥ F1H %72 i@ & & 4 g > Tt
AR YR VRZHET 7 mCIMT » 3 41573 m}% i - mEF B R GEE i (Virtual reality-Based
on Constraint-Induced Movement Therapy, VRCIT) > #£ 34 VRCIT > 5 ] il Brio i i B 52 & e b Binfy =
P o

AT LERELRY S SERL - m A Rl AR e d (Teae T i%«' 6 ") ME
KA BREae s F%EELVRCIT A » 12 (- 8 &> - = 15 P52 A R iEEE > & 24
EERILTF DRESHEEEFRERE o FRIAP ¢ 4E R E TR R R 5§(Quallty of Upper
Extremity Skills Test, QUEST) > #% » & ﬁ =+ 5P'15§(Box and Block Test of Manual Dexterity, BBT)¥ 4, it #& 1%

% (Nine Hole Peg Test, NHPT) o 12 # % 4 #ic(change score » 5 A #ic= 15 p| 4 #ic - w0 B Ao 80 ~ s £ 17

LA o

Bl RS BERT S EBANREE RN LA P KR A RIFRE <N e o Pt
21+ 1% (p<0.05)-

A ER O R REHRVEE R B N e E Rl AR R 2 E ) s (s
Fegmh e LARFELREE S ARSI B d kBEARFLDB% « (SHARE

3£ 2016 ; 44(2) : 93-101)

BASEER © "% (cerebral palsy) ~ 2 i 3¢ & 134 4§ 2 (modified constraint-induced movement therapy)
R #3298 (virtual reality) ~ #5 i 2% & (motor function)

G RIEKEER D RE R /N SRR o S B AT AR

B i B snenmzErs  pepsosoRREEs
o KB ILAZIBEENOT | &8 A (spastic)

“‘I&)ﬂﬁ‘;ﬁi;(cerebral palsy)ﬁﬁﬁkﬂféﬁéé’%ﬁi‘ﬂ S B 4 99 7 (ataxic) ~ LA /7 K % (dystonia) ~ B &

TEEES B EIEETENRSE BR—EERA (athetosis) » PV 4 1] {58 FS 4 ok v e 22 25 0 i B 2
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B N EREARTIEEZE(EFRY ~ 0 i 17
%) ERFWEGHRE  EMEBERE LG T
BT EN R R BB - G EE A EERR
R EE > MR EREM - RAREE  RBZH
r 7215 1% A £ (learned non-use) | o 2

BREREEERE  KIB2ERDEREFEE
(Constraint-Induced Movement Therapy » LA T f& 8
CIMT) » * 1993 4 i1 Taub F2FARE » IHE=K
BEH D LIBREM LK - REKRE BMF LG INE
HIFRIBE RS @ 22 B AR AR K E AR IR -
3. 9IRS & 17 B ¥ ¥ K75 (shaping techniques) o &
R R B ER R ¢ KERIBRE (mass practice) 5 (& #
Bt R R E E TR EENERRAF IR
R LR ER  —RIBIRA/NEE » —BRRAER - i
R o TEETE FIlR B A - IR EE AT BRE M
F (repetitive practice) » 1\ 11 & I 5F 9 {# FF 3825 R B
1r B o O E R B R A B T B R (Y B 2
HERERN  BREEER/MEBIE > MHRTHR
= 1% IR % % 8 /F 15 & (modified constraint-induced
movement therapy » A T B/ mCIMT) » Page &£
EREREERR  fEIGK 10 @A LEMRBHFHST
7% 91l 5 (task-specific practice) » 1 & 30 43 4% > 1 3 3
RQLVBAIFHRE H & EEEE > — R 5 /MK
RPAT - IS EBHIGEEH R > REDREENEE K
Bt » s RERE T B ME LR R -
B 1% 15 7[5 15 45 th & S AR v R AE o &)

TE R L - 2014 4R R 1 ST R [E] 8 (systematic
review and meta-analysis) 4 #t FE S #= I SC B 4L 27 & »
THEEBNMPR2RE 0K 7 EAZH » HBIEE
AR PR 20 F ~ B A4 K& € 6 % #H (Bimanual
training) =4 2 VBB AR » fEREBERET 2 THIBREEN
EFWURKBFRABERGT LWEEZRE > £
mCIMT fHH R » FHINEKLR AR » REEE
HHFEAENKEEEELESRES  BRAUETF
I EEEB RS T(CHEEH RS ERE
gz o [

Bt R ENBEREEEA  BIfEREtLE
REBBREMNE o bR BFE 7 & E 3B E R
18 f& B = 8 5% > FF & 45 I % B 45 4 W SE 8 (Dissociated
Movement) ~ J((Grasp) ~ {# & 7€ {d1 (Weight Bearing)#f0
7 & (Protective Extension) » B Y5 K JE KK B1{ERTH
BERI o MBFEAEM LRDREFEHEH ERS 2.5
AE 15 B FEARR T EEM EREREEEE
HHEE - -KBEHERBES - BORRESENSE
EE MEFGTEE 084 NEEHEAL B THETF

EENFRIEARE Sy - TR LR SE SE
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FL 5 42 0 B pE BT B FESHUIE N 0 A 3 B R BB
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FOENHE o T3 78 1Y KR 8005 Y - REHR Ak 3% R O MR vk 1 2R
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#os I~ 1) 5 28BN 2-12 REIBSE RS 7 E ;3.
BEM g BB @ P AS THUOVES) © HERE%E [ LEAKR
Ashworth & #(Modified Ashworth Scale, MAS)3E /712
B 3 U LEWARDS » #EHESESEE) ; 2.
AR ARRE | BEBE - EXERE  SETH
BORE MR SRR AGR e /M) - 4. 3 AR
ETFM - EHAFEEERE - AXBHECER
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# F BE 51 9 E 2 # (Manual Ability Classification
System for Children with Cerebral Palsy, MACS)ff &
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flb N\ e RE 15 B o AW SR E At T AR MR R T =2
g o (8]
R ETITHFEMG > NEEE | LRBERK
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F o AT 45 2038 VRCIT » FEAT 45 2R E &
EREENVEEXBRBERGRERE - T ARMR :
FREX L5/~ 58 2 R EHIFFIHR - B 12
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-~ EmEREHNEE > THERBEHNE > U
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EHE - FIRESGEMSE > WRER EEEREE
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EREFENFERERAT - (FHBAFHEER
5 B TR IR AR SRR IR TR E S B - FEIRREE T
ZREBEMGEEZIRAGRE - B 1 WHE -~ B
FEE MR - &R EIRRERR —BRETT
fii °

B ExRM

RLBRIERET R BB EXERAHHEEK > KEFEE
FIESAT ~BRBBIGRAT - TERHERE - FHARBR :
Kinect /& B %E & (3R F§ Kinect for Windows B JEZE » {6
HIARBRIBZR - MERFER) - FEUBKEITE
BE S - 1 Kinect R SE & #9E 7F A 38 - 42 4k SR AD
RFHIEIEE) ~ MR B (AP EL B KRR - B
T o

T EE ER P9 725 /2 R B B S B R 3t R 7 7 3KiE B8 >
R EEER Mk - F—EERE G =1
BT O EEREMESRD B REERER - &
B EES RAME =55 RET IR E R ~ & b
B ~ SRS HE B > TEBUE BN 5 REE B IK -
FIRE ~ CUEEAE - FTBC - BB E - KR o

A S AR 48 B ok I e B 1R Y AR SR AR EH BN 0
TR R B 1 SRS M B 1R 575 B R WO BR T - 8 &3 I
BT B KE S B (R R FEANAR B
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EREFVHUAREETER) » 7235 B 38 8 K 2 )
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(£ %5 (task) » 3% 85 ¥ Bh th LA SR B B /F +H 3 FE - EIRR
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Tl T EARET A > a1

1. E R EhE 75 &8 158 (Quality of Upper Extremity
Skills Test, QUEST) » BRI R & fli LR ZhaE > 3 =M
B $E 18 36 /NIE : 4 B sE #y(Dissociated Movement) ~
P (Grasp) ~ f# & %€ {5 (Protective Extension)f1 & &=
(Weight Bearing) - & F ¥ RS MERERE - £
# 18 B Z 8 B o BEE Peabody Developmental
Motor Scales ( PDMS ) [F sk B - #/ER 0.84 »
B85 s 5 5 B 1S AR B 1 A 0.33 0 MO ER
72 55 41 W B fE 2R i e 0 & D 5 2 0.869 - FR IS
B 0.834 o

2. B AKEL & 7 #HEE (Box and Block Test of Manual
Dexterity, BBT) » 1 B& - I B fF Ho % By B 2R 44
TEEE  FBEEMENEREZEFHREETHHR
o EaahHBRERRERHM&ET » — KA
R —fE > WEHT 1 S @A ROBARE - M
RIFFE 5 o O E = R E HEE R 0.978 - H
HI{E &£ 0.980 o

3. SLFL¥EHE HIER (Nine Hole Peg Test, NHPT) » B&fgF
HBETE - EERE > BEXEREAF BAF
g TFENEE > — R ROBCERR - BEPE
TIRBIER o ol % 50 sk E I I B IR o
FRATE 2 768N - 15 O EFEEBGERR - 8
{2 11 80 o (212 T 5 53 1 o T R A 0 o 45
HEAEEES 100 AW  HRUEES
YR & o NS T (RS ) =(FR+ PR B &)/
iR ERE (RS 2 2 5) ©

B BRDH | ]

2§~ REZ T HEFEEE

ZARFZ2 LA SPSS 12.0 B (SPSS Inc., Chicago, IL)3
TERD M o DUBIL t 48 7E (Independent t Test) g il 4
fin » DAR 75 % B (chi-square test)fm I P41 ~ FEI I B
FREERBIESE RAKSHEKETRE Mann
Whitney U test(& - B8 Ui E » Holk LRI#ERTAl
TIfE 2.7 B 0 o5 4 B (08 40 8 = 2 0 - w4
#) ; B Wilcoxon Signed Ranks test k£ HHAY
SR - I RERRE (two tailed test) - BAEKHEET
p<0.05

=1 ZAEAOBRHE

VRCIT Control
group (n=6) group (n=5) p
FEE(R) 7.2+2.7 8.0+£2.8 0.859
il 0.608
B4 3(50.0%) 2 (40.0%)
7 3(50.0%) 3 (60.0%)
R e 0.392
EF 2 (33.3%) 3 (60.0%)
EF 4 (66.7%) 2 (40.0%)
MACS (level) 0.567
2 4(66.7%) 3(60.0%)
3 2(33.3%) 2(40.0%)

FEVRCIT £ & Hf 15 BRI %8 7% 12 8 [ #% B 35 4H - Control
Ry ERREEMERERE L FENETFED
4> $8 % # (Manual Ability Classification System for
Children with Cerebral Palsy, MACS) - & {# LA~ 14 fE+
R E I o *p<0.05

VRCIT Control
=Rl B BRI IBEE p
QUEST 88.333+4.033 91.166+3.763 0.026* 85.200+7.694 85.400+6.308 0.705
BBT({#) 10.666+6.186 16.333+5.750 0.027* 10.200+2.683 10.800+3.033 0.414
NHPT (/4> §%) 4.300+7.449 7.399+7.718 0.028* 5.52045.776 5.640+5.171 0.705

2 I VRCIT BA RIS R ELHEEEEEHE ; Control BIEEI4H o BB /EH 75 5 & HIEs (Quality of Upper
Extremity Skills Test, QUEST) ; fERKEL & T HIEE ( Box and Block Test of Manual Dexterity, BBT ) ; juFL &5 &

(Nine-Hole Peg Test, NHPT)//A 3, & 3B (/5 )=+ B ER) B ERHR S 2 2 #) - BB fEHFEE

E3H o *p<0.05
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5.4
2500
4 +
2.000
1500 3
= QUEST BRBT({E)
1000 Q 2
0.500 I
- a—— i)
VRCIT Control VROIT
3.5
3 l
2.5
P
= NHPT{f/ 4 )

VRCIT

I
Control

B 1 &FHETEZWESE - *p<0.05

II ® R O

FHA 2 AT BT I 1 5 97

EMHAZHAEZAOERREB(RLD  HIREBEZ
REWRE 2 (11 » ARG EREHEEBRRS
FHIREAE 6 A ~ FREIAE 5 A7 0 F 11 (R S A B R
BRE . BaUREEEABES LG B4E 5 I
(45.4%) ~ 4= 6 (i1(54.5%) » FHIERES 7.6£2.7(5%) °
RBERARKEMERZERETVENREFEISER
% > VRCIT #H55 11 #1554 A(66.7%) » &5 Il #5352 A
(33.3%) » #=HIAHES 11 4R 3 A(60%) » 25 1 AR A 2 A
(40%) o

R

B EE » £ EREER S S E B > R
BREDBEERIES > LB L VRCIT FEHEESR
(p=0.026) » =l H HINTAI B LR B 0 B B AR E R
(p=0.705) - i #H e % 73 BUAH Lb 2 2158 4% 72 E (borderline)
{97 52 (p=0.060) o i — S BHE LR FIBENE K FE
MBI - FETEASE S FHIBR T - R 2 B Bl

B - HeEg B VRCIT 5 BE% 2 8(p=0.027) » #Z=HIHE
H(P=0414) - MHG B I EAHLZFEHE=E R
(p=0.006) o %1% 7 Su 7L I M I B il SR o - o AL 0 2B 43
B H— ke S BB 25 L (p=0.043) » 7 & KA1 HIKE He
B Bt (0=0.028) - = i#H (p=0.705) » B B H A HT £ H
SEEMEELER > BHERERE LER(E
2 [@ 1) o3 FR  VRCIT ATES B AR E R
BIHTHIIG RIS - RN EBMEMERE RER LR EIED)
BE ~ REHIEHE R FEBIGE o

B s B

A 55 BN 58 — R LA B {0 RE S 14 R R EE R
E o BfTHEEEEIRKE 0 DR SRERRRS
FE o stE T RBIERE N ~ F /g KM B ERE -
R (8 P B RET fE PR 7T o BEARAWIAHZE LB /E s E
BAEZEIME R LZR] - B2 VRCIT HEBHRHIHLAE
BBT & NHPT LA&i#fiEt 2 LD o fbit - HRROHE
ElEEERE > RRIER T ERESES > ZEEEEK
2INEE R - FELL - WP DU - EREIEXR
PREE 2816 B A SRS - FETIC HE Bt B0 35 O 8 DY ) 0 B 50 A
TR/ KRS RIEFAZEESRS BT ENRE
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(playfulness of practices)f% » #E— 3 REINEEEFNE
BERB KB EE o

EMERAECHUEE®ES > BRE 1.2HEIKEH
RBAERESEEBRBEZFZREVUEEEEAN
Fsk ; SARIBRENFEREHAR T AR BRRE #E | 4
% “transfer package” HE{LZE H % 4% A%
IR B8k - BERPINEBPITE - KRS
BETHHB LS 0.5-1 /N LAl UESREEHR
R (5 B R o H R AR TR M RE o 7E 2012 M
HIWFZE W FE R A T B EEE AL R E g S 6-12
A HULAGE AR MAS 3 ST RES S MRS
(EBESEE  BEXRRFZEEM > EREEHE
ERRRFE R AEE - BHIH) > SRERTSENA
EIHEE LES  MEREREHEEXRIRERIGE
FE S B M - W FIgE R o RS 8
HRRHEAERENER E— - ABERETHEE
REERE > SURBTEBERVEET - RERHEME7
LHIERESE - B - TAKHEER - F=-%H
JERIGRE

BMAH N ERESEKE - st REEERE
Frakat > REEMHEREERURAKEMEIR
HATERETRIGRENE ~ BEAE) > fla0 Wii fit» 2=
FEE % B R TR P R M A R OB I e 8 o B
WRBENE—& BT R AEEEEE - DIKE
EERAEST  JIMEERIRBEE - HinEHEh
B B & v FE A B VETE Bh B 75 o SHERER T O B 5 FE R R R
MR~ BIENREINE » IWEERKBREERN
FERBHERE - M EREBRIRRIESEIFHEA
HMERE AV IR DA R R E S B
T F A A8 B ER A T B kBB | KRR 5 7E RS »
BREER R ERR T I A% — G R EEN - mREN
BIEEEINT > T MMKIBRENEERIE ~ EEE#H S
B~ FREEHMHAE  EREEHERECMERE
ER R AT 5 W58 B SR ©

ERERE DB S E R > EREEE
BEERERFZRHEEETES  ERTEREHEEER
RFEZFFEE I UNET EEEER TS E - fEEK
BERREI 2R E > WEEIE B2 MR L BT sE AT Rk 5T A9
Bk EBEITRE T EIRE 0 R 0 HECERE W EA TR
7EFE ~ §iTE feni/fie 2 (pronation/supination) & 3= #R UiE
o UM RS IR R IV B BG > TR B 15 B 3 [ (task-orientated)
PN ARBRZ— » REEN AR > BEMEHBAIEE
HEF - ETES BRI TS o B (6 A R i
HEREBRRZEZEEMAA - 0T UKIBEZVENE
TIREZ Wi M A B BT - I YRR AT T DMK IR B A3

&R BRS | H (D FE KRR EE) B B E R BN
KB BIULEEDLS -
EEARETFHREREEEES  EERESE
EERRFZHNEEEES ERFZEREHEER
RRFHFEE NS L REREFRREIE R o LUEE
BRI BIR ~ BREEZRE - 8 W KR B EE W T i
BEE ~ EinEMEE T R FEIES o 835
ETRG YW RELL R E BB MENE - Fh R
TN R SR RO B2 - S5 RS 1 B 52 22 o SR B 1R (R -
ERREGHEMFEAESHFERAE - HEREER
BEES5 [ ERE - SB M EEEE - &>
EEMEIRE FES . - 7 BB HI SR e 4t
W% o
A FEEHREREEEES  CEEEER
BRRFHHNEEEES » ERTEREEEER
RFBBREANSFHEE ~ FEHREESEERBR - U
RGBT EAE R - BRI E R R R R E
FE ~ 3% G AB AV B £ 07 o AR Fe G SR B Reid 2235 — 3
ERABIIMBENE T LEBFLWEEE RFIR
FRRE ST > RILTE A FLIE IR IBR e RAF ORI o [
At o B R EI B B A RN ABIE -
MEMEHEEENRR EBEXRRFEZIEEEE
RERIWFE - (B R RS R 8 52 2 A TR 58 & FE I 52
ERRTEMZLR - RIRRERE—RFIR 6 K> —
BRBAR el PthamEE ERES 80 S
o 7% 5 14 [ EE (systematic review and meta-analysis)
BAl o FH—KMAA 2-6 /NEfF > BIBBERETHYELE
2~10 A% > DRKHEE - BEE s AGE NP
18-210 /NEFEFREE F B3 o 1
EBENEREE Y - BnA KRB ERE R E
SR Y » THFRESRER 4 %Sk la AR IET
WEEHR 2 & (Oxford Centre for Evidence-based
Medicine-Levels of Evidence) » =¥/ AREBIEE 1 8
E2A LK F5 1 EAGET 2 REH » BIaERE
THELE 6~8 BALE - DIRIFRHGHE - MBI &/ AH
B/ 8-32 /NKF » HEEEENGRAR o B ERXRIREE
BEEEDNA LB /NRUEBERN > BREREAED
T A 8 /N B F BER A BN ~ Tuik(playfulness) o
AARRERESEBRRFARRZIGE > TEEH
HNZENESEEKERFERRRE(LE - BRDY)
#H) o LM EE —HRRK > —K 15 /K B3 12
o AR 36 /)10

[ ] i’ [ ]



KFFEREE =H » WERERBRD ~ FEHR
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Effects of Virtual Reality-Based on Constraint-Induced
Therapy on Upper-Extremity Function in Children with
Cerebral Palsy: A pilot study
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Children with unilateral spastic cerebral palsy (CP) often use their sound limb to perform daily activities,
which results in the learned non-use of the affected limb. Recently, many clinical researches have
demonstrated the effectiveness of modified constraint-induced movement therapy (mCIMT). With the
development of technology, virtual reality (VR) has gradually become one of auxiliary tools in novel
rehabilitation therapy. However, mCIMT often causes frustrations in using the affected upper limb. This
study uses VR as auxiliary rehabilitation equipment to form a new treatment approach—virtual
reality-based constraint-induced movement therapy (VRCIT)-to investigate the effects VRCIT has on the
function of the upper extremity of children with unilateral spastic CP.

This single-blind study involving 11 children with unilateral plastic CP (mean age: 7y6m) assigned the
children to experimental and control groups in random. The experimental group received VRCIT
intervention for 12 weeks (1.5 hrs/day, 2 days/wk) and home programs, while the control group was treated
with existing rehabilitation programs and home programs. Outcome measures included the Quality of
Upper Extremity Skills Test (QUEST), the Box and Block Test of Manual Dexterity (BBT) and the Nine Hole
Peg Test (NHPT). The change score of clinical measures was calculated as follows: subtract pre score
from post score (post score - pre score).

After the treatment, both groups showed improvement in all tests. However, the VRCIT group
demonstrated greater improvement in QUEST, BBT and NHPT than the control group (p < 0.05).

The study findings suggest that VRCIT intervention enhances upper limb functions and hand
manipulation and dexterity of unilateral spastic CP. However, a definite conclusion cannot be drawn based
on such study findings due to the limited sample size. Future studies shall increase the sample size to
validate the treatment effects of VRCIT. ( Tw J Phys Med Rehabil 2016; 44(2): 93 - 101)
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