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pper extremity paresis is a major impairment after stroke. Constraint-induced movement

therapy (CIMT), which is in contrast to traditional rehabilitation techniques, such as neuro-
developmental approaches and proprioceptive neuromuscular facilitation, has initiated evidence-
based medicine in stroke rehabilitation research. The main components of CIMT include massed
practice, the constraint of movement of the intact upper limb, and the shaping of the behaviors of
the impaired limb in order to improve the amount and quality of the use of the impaired limb. The
proposed mechanism for CIMT involves overcoming learned nonuse and plastic brain reorgani-
zation. Patients who are indicated for CIMT have 210° of active wrist extension, 210° of thumb
abduction/extension, and =210° of extension in at least 2 additional digits. The standard CIMT is a
time-consuming and labor-intensive treatment in the clinical situation. A modified CIMT has been
studied to eliminate the limitations of the original method. Further studies should be performed to
determine the amount, dose, training, and restraint technique of CIMT. Future studies also need to
explore the synergy between CIMT and new therapies, such as robotics, virtual environments,
mental imagery, and cortical stimulation. As an essential strategy founded on evidence-based medi-
cine and proposing a conception of specific training for selected patients, CIMT should be further
studied in terms of its applicability and effectiveness.

Keywords: Physical therapy modalities; Stroke; Recovery of function; Upper extremity
N2 o I3t zﬂ%@l so2

Sre AIHon S, A4 ANE Wl AHEARel €04 e cpEel e

Z3lolc}, EH 1ol Z7lollA APge] T A T A A= A 2% AlgE 2| 8W (constraint-induced move-
WA lo] ¥z glom, gl F3178 Aeljo] =8 el ment therapy, CIMT), 25 Q&2 5, 7P A=, v
ojtH1l. HEF FAke] AA| == 1950t £31, Roodell BN ANAS A7, AN AAS AR, 7 AE AR
oJgk Z2AF=, 1960 Kabat, Knott, Vossol] 2J3F 315 T ARE AR ETEEC] AT WA o]d tigk aaE
824 AT Z5(proprioceptive neuromuscular facili- Q1317 95k A Al 8Hevidence based medicine)
tation), Bobathol] &3+ A1789E2] & (neurodevelopmen- o] ZAzxa1 gltt. & ATt 57 253 oF 7o) Fzke
tal treatment), 19704 Brunnstromol] &J3F X8, Arys hzA) o sk g Ao] Zrtslal lom o= 7phlo g

=

© Korean Medical Association

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.
org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is
properly cited.

NEE J Korean Med Assoc 2013 January; 56(1): 38-44

38

I

X2 H

o
T



WERITE o] 43
AN 22 9 Jij WA A oleh,

1‘42 ﬂXH A AgolM 7 —r*—E- W e AR S
o] 312l CIMTE %A}, o] 23] u L
A, HPE A5, H meltA] 9 %‘.’b‘ﬂiﬂ%‘iﬂr Eigd)
ejsha S,

oh‘,

5|
N
oy
0

ol
1o

Al

74 Al

—

iR

Ral
Ho
Ol
>
ol
ﬂ
U
IF
10

CIMT®] = zo] H3lom 74?—:'331 2RIt
ole] 745 H g2l F(dorsal) AR TS s}
22178l ?ﬁ?]]—?l‘(deafferentauon)ﬁd_ 812 A=)
AREEE = (| ek, 2R, o] dolollA] Wil S A=

A AR5 AgkeHE TR ZAFE $5 A E TA AR
T e BB FHa 3U7ke] A 3A AR
FTAR] freek = A0 A US 7St
o] 83 A2 flstel= AE @A (shaping)©]
[3k=t], YR dske Fe5 &7 St

o

il
ox it (& ofy

el

2
h ol
o (o

it
o
X

T
Rl
i
fijo

o 2 Hgko g o YFol T A S 8 71 A ok
5ol 7MHIAES 22 278K operant conditioning)
£ 3H= Zolth ole B9 dgole] #5 4A $H4L 9
oto] &5 FAR AL W) doks 24 deF ol 7,
A AT S0 2715 2 ste] §35 g1 o] AR
=2 Yo %_]O%‘/}EEE’}—E Fdeolr},

rrAow: YEGdoe 25
o}, aejn e slsE gele] dgie shrshe Aol
Hsksshe shsshoka @ 4 ik,
)\}o]]/q: o 7]]\4__; ;qe =]
ol 471418 ZgsHsic. 3,
Aol P39 Md& =3, A, ﬂzmwo &4
Far 583 2= Qlofok 3, W, | BAP) S 2
QL% Fslolof Folth,

i
f
Ho
N
i}
=
paish
2

N

&S AR, =

l'

o
ofr

3_,1
4 E

B
718k

offf o lo
o

J Korean Med Assoc 2013 January; 56(1): 38-44

\),,,,,

%
Constraint-induced movement therapy %

Halberstam 5 [4]0] T ¥&F SAlol|x] AT-E A9
Sk u} Qi) 2AZF A= Ostendorf} Wolf [5]2} Emory
tjste] Wolf S[6ol] &l5ke] 22 2] vk &2 2 lc]—-—“
BAjol|A] o] Fo15] 1‘% o] AF-ellME= forced use’e] 7
AREBEET], 273 A5 RS E96ling) 2 = /\]%Xﬂ?}
aal, Miﬂ‘j’b} E5o] Aldo] 7hsstlong 5

g Fae o1 gha YPABI AL§Iws shlet.
2 F 47 A8 ARt He] Fkstglon, £49)e] de

SAEA Gtk A 1d 9 AL EHI

1993\ 0]] Alabama tsFe] Taub 5(7]-& 1980yl A¢t
St A S X2 WS HEZF Shatol] ARB3ITE, 4] TN
% IS0 277 1S A E £ 0 E AlgkelaL S5S
B A7 B2t FFEH(massed practice) g A3}
AF=A-L Motor Activity Log (MAL)2H= A28 A=
78 B, 0-57 Hime Ho] glom QIR E ]
X AR B ALaslt 8 Baje) Hae e
Zolt}, 1= th2 AEAS Wolf Motor Function Test

(WMFT) 2 3}90m o= 9-E0] 22 57}31= Ao|c} 514
o] WY EE XSS URT o2 Bt A9 X8
Tl A MALZF WMFET oA 25 9] ¢l sEAS W gt

O]F Taub 58] 7] 7ol P52 dS 7}
6_]'0:]]:]' =, L—ﬂ’] 7]%: EL ‘l’]d'é} ‘_ﬂ&?%,‘_ﬂ&?%ﬂ%‘
o EDY Tal, 2L Aol Azbe] 90%EF ALE

AgkE skt 2577 64 l{H
2 MALOIIA &Jr] Ql=
E AFEA %A}s}aiv}.

A58 AW A7 WMFT
2 wlon, olejdh Ash v

BE U X 25 Mot X|=2H

I

HF CIMTE T 7 845 7L Slek, e 21
215 7o) Qb= ARE] 90% FRt AlgHeITE, SRl $5
FHE Alstefof i P F
F%EPE} 5 A S WAL
?lé*o H e AEolw s A
A A 5 e B
& | k= 7Pg etk

A}

d

a0

JN

W
)
i
Bt
%

Iz
9,1’,
N
S
9,1’,
N O

A gl ox
Y —‘5 J
KD
o
E
£
5‘%““‘
“?‘

o 44 olele s %

P
=]

hstolmEsxl 39



[ ]
= KimMw

o] o, 8
#2102 A, GA] E7h2 #Ha 10 A == oA
2 o) glojok b

ol2f3t 22| e 1323k 31 WHESE ¢ glojof girhT),
Extremity Constraint Induced Therapy Evaluation
(EXCITE) 97 CIMTel| thgk thatit F29ff A1 i o
EHETF3oME i‘rﬂ’ﬂ— oz shlet. Avks
257 CIMTR|EE % Azt
2 G337} AL EJATHIL. EXCITE = 71 o)/d ¥ 7
2 HEF BN 7150 35S e 5 A= Al
A ‘/‘17 to] xf2h= 7hd ol o] Mz Hehs sizvd
o M-S 7hAsttt, 13 54 @Al 57 A uRol da
Stk A ER Aol sfeirhal o] ke 7hgket01.

Z.l.

l"

HE NX| 25 Mt xR0
oA XE B

FEZ0] CIMTE 2-35 ¢ v 64
U= AR 90% FRE 15 A A 28-S & h:} Page
111 208 9] HEF A= 5 2/3 A7 CIMTol o
FEHE HolA| g7y T2 FofEA] edgtokar 5ke)
EXCITE ATl A&l Az gk2le] 6orto] oI
ol & b=, 15%E U 715 0] AL 1%
U 715 0] 4 Qoo m U] 68%= 7]EF T2 o]+

o, b4 = QA1 A4, 4 ke & 5 jle A

ol

- = o

—~

A, HES T 1271 oPd BEHE ATl ol Al
EYTHOl. FU A= 26.1-46.7%2] F& &S B

SHAL, T5 g o]frRe AT 7=, Y SL QA
Ao olgly, B 28 ¥l uigk Byt 3 55, A
Z A Ag S B A-gA] B, B Al dold A 2
2 B, oW BY] AE 5ol AATH12,13], CIMT+
e f oA B —Erxk— 73t} o9} e
SR E FoBlA] 1 Qo T
I e A edt ILELE ¥ CIMTHT} ¢ &
& Awo] CIMT] &3, 215 A Algte] & JaghA|d|
gk A7k D asit

WS 7E AX| 25 Hst X2
B 6AIbe] 1A TR 3K BE CMTE 728
4% ¥EF WAl UE 48 A=} @ 4 ek T
o] I} ALEE Fol7] ste] AmAR A aiy S W
gk o] W CIMT W0 A== ar ok

-
[

Page Sl4le A=A
go} ARJAEE F 34 1052F AJYSE & MAL, WMFT
~01V1 o] QlE Ao § & W3 CIMT7} ]

érlrm

5 A=A o 4
Frelvogel [15]& 357 713
903 8= A< 5 *é% Al & ofn] Qe s HE B
3kt ellxl= 2007'd 6AREe] A LA B E AlF
a17] oy A NS J shed 6113t F = Fej o
HE CIMTE A&3te] 4] 5 7153 g2 +
ool 3HE HuslIrH16)l HE CIMTE Aurd
2-105 59, 3 30504 3ARHA] A= i
A AlgkE 37 6A1RE o[ ellA] O]—rOV“ZP % CIM
o] T ABARRE FF FEF CIMT Y] F X8 RE
o}, Aol vlle] A5 Rehe H e, St
o] F2 = I8 A vl AlRoln] HE CIMTe) <)
S BEE s

rulo
_, v
2
o

&rﬂ

137 o] FARINZA RS 3o o] HEREA ol ¢
shd WY CIMT7} 82 AgA| 2o} vluste] 8=

A AR T AR Sz o 554 (kinematic)
A or Sl AfolE HolA ZAH7. dHeR,
Aol W A8=E Fol7] Slste] Wi A wiHol 4
QAR A g EAE BAshs Hadke] ABARE 9AE
arEftolof g, 25 FRt A=) HHEA 2E5 3 108

AT Bl 7 A o mo B4 B3THIs)

il

74

—

A

S 23 Al

gl

=g 7|1

MO

IEEERNEEER
Taub [(319] AR A8 BRI Sl 5% F 0

A5l 55 AD ) ofg)zol| 2w

J Korean Med Assoc 2013 January; 56(1): 38-44



S AR B By HH, ghHo R
Ei= /\1%3‘ o F2A P AHHA 1S5S AR
35 SleralAl Elrk. ARto] ket o] 4175
385 o] FA|RE ofu] 2]l HHE A2 $5 AL
< Z71EHl7] wiEel HAH -53lEsd
<ol A k. Tt o2igk A E e Lé 1E' A
& ARste 2 o] U Hok, 8= 3R] P54
SxAdog =5 Alﬁﬂo}ﬂi a2 EpF S,
JJr?g o] CIMT % 3|83} 01] 71
341 €] HIAR-S wE

%*Xﬂf‘]%‘ﬁé’ﬁ LZF— 0““3 33
3]

= Qe &S
=7
L

o

A 0 7 ARgER= 1S A4 3] 7@ 7 iiﬁ_ Hﬂ—rﬂ] %“4’.
of7)ell= BF

no
A
5

i

il

o

ot 1[0
Q o

£t ) A3

MT 50| | Az2|sh= B57H A 1A=, 71

erAus| 0}\3—‘:

54 A3, HA718
A7 Fol & 4 oIk AT A/ATE Aol ge
e R AV
PAEYE o] U2 Z7HEE BaBI9). 75
A QA IBRPEE o183 W3 FEE, e, B
s5e] s 5 A2l WE} ol dolde melF

201, 7157 HA e o Bl sk 7

a3k Hsto|A|Rh thas ATkl k2 Hol7} glom Al wr}
Hojzitt, 723 H7kadS Bo) st HA |39
oA 3] A(gray matter)?] & SA3LE =L A5
e 7 2 25 9 Ao oFo] eIl 1B R
HEF T CIMTE ¥ 9 Ay 9 724 Hals F3lo] o
of Ajz|s}e 7] oAghg AAFekE,

HEF Fxle] cMT| digh E712 E4517] $181e] &

J Korean Med Assoc 2013 January; 56(1): 38-44

Constraint-induced movement therapy %

= HEREA] ATES Aelsl Eo}. 20091 Cochrane 23
= Aol YEF A= o= CIMT, e CIMT &
forced useol ek F-2F ) A -8 20081 6L7FA] 24
gk 197 AT-E(61978) WEREA 8FITE, 15 A Algh
AR BHF 2. 7-9A1RE, 52 2-10F &9 F 3-45A1%F
AlYatdet. 197 AT 5 o70e] A7-(18478)ollM LAt 2
Il ol AR AF SR 3L HAHES
3t z}o] 0.36, 95% confidence interval [CI] 0,06 to
0.65). 27§9] SA7ellx] 2|8 F 3-671e F oli= ov] Sl
T3S HolA] eigiet, B FAe] koA e Wk
o= CIMTY| 7P Age S-S 2= A CIMTe] 24
Sk X5 5 AQkaFSivH22].

201043 Cochrane gH-E ulo|Est| Yste] 20104
iR TAINEABE B AR} A

!

ofl, o]} A= 95750 2 31t 47)2) AL o
TE F7RE 5 18719 A5 A48k 1 A

Alghe 37 5- 8A17P01MJ4 SEAEE 2-105F B F
5-45A 3t |0t gollE AabHrR 218702 A7276™)

M Az avts °‘ZoP7<1 SBFATHGET Bt #Fo] 0.21,
95% CI -0,08 to 0.50). & 7155 ZAxp -rg B 147)¢]
AT (47978) oM E FH e THG HTHES Hit o]
0.44, 95% CI 0,03 to 0.93). TFF AT Od? i 7t
A2 of2] 79 T ZAIR S HEk A8k | k= g
Ne] ATt AT Ul FE SR S B S AlE
ATE A A& AlbsFSITHR3),

Agso], 29dlo], o, Fojg F3d =258 =7
sk 2011 5Y7HA] o] AR A ol gk wEREA
2 A35FAT). CIMTSF & CIMTol gt A= ¥ 335}

o1 forced usedl| tIgt A7 A8t 307 I+
Z 27709 Q7= 20010l 20113 Afolol] ZE T
270l A 60-724RF T A8kl o B3-S =1l
FAola OE F e 2E 5ol Skt 253k
20-5613t, 3573E 30AIRE, 103F 15-30A1Fe] CIMT= 74
A 585 sAAA, 2 AIAsT A7l 7
G 23] 35 304K CIMTREO] S5 B eH24].

HE CIMTS} 754 A& vt AAA 22k gl vet

Surt

istolArEizlxl 49



[ ]
= KimMw

A 2413 (27378)S A8 A ¥
= R AE TES 5 A
Z A AREAIZRS ST oY

w4 olA 13749
3 CIMTE ol & 71/\/\] 71aL,

AFAL, BN B

‘|_4

¢k
L
r-{m

I
UMTIR K|

a
=
.—1
2
=
ol
fo
H!
o,
:
A
o
o
[
g
(i3
( OE

E} )=, ?Hurv} L ETQl IFEE A, éi%ﬂdzgl
AFE Bk 28, vl Afuchelx
ooz XEAS AAE Ag Ak
zoo9bd WS} Sho] Xlﬂoﬂ—t— ol7347] 2 ¥Hd7] 14

T A 3= 5, E5e 554 A,
—a%?ﬁ. o] 4 27} o] +7P“/bl 554 AlFlo] 10% o
FolaL o) Ft Bl o] S A 8 Ao 1Y 5 o] T3]
U= 78-F-, CIMTE 748 8] HarskaL gleH291,

CIMTE PRI ZAIR S &8 2771 & nhd e A2
o] 25 FApol ARt o} & Mg A m ok A, 1
415k Al REEA] B8] oA (restraint) 7} 2 3HA],
= AlAE AR AF S T AIA Tl g
A Aol thgk 27 o P8 B8 HEFo
o SAE F old 2 511}50] CIMTo 7F3 &
WSS HA] o thgh A7t o} 7] FEaict,
AA7EA] 9] CIMTE= o7 B WHE7] H&EF 84X
= 72 o staL glom §A4719 A= mnlaitt, &
7] A o s 5H 259} CIMTE Mgk el
Al, CIMTS] A=E Gefate] g -2 A543 A =9) 22
7o) W CIMT, T 3k -2 12 B CIMTE A
gs}giu} L] CIMTE 3 3213 A58 A2 7o
17+2] 90% FRF 215 32 Alghs skl om 54 A
2 7o) WiE] CIMTE 31 2417 53 A7) 315 6A)17F
A A3 28-S Bkt AE A AdAEE 127

Nt

I

o

4z o fo
L LN EE

&

fo & = of\

i

FlF
>~

WIRBFE FHH 1470] G2 A YA 25 A8t
o A5 4, YT, A5 FA Ak AYshA] &
= %4 QLA sH} Ty
A5}k Action Research Arm Test 5 553
%‘01 4219_&] , W3 CIMTE AEA A8x]g59) e &
A719] CIMT ] F3HE B edFA) B30l
ﬂ% o= o2 X|Eyke] s avt] gk 7|7t o}
A Qle}, &, E¥A8, /PR g
imagery), 2FEX| &, AN X]—7] T AVREE S 4
= 7o I S e E AL e HEY
ol gt g I A8 aNE U 5 JEAd i FF

A7t 71l = eH31l.

Off —10{1
O
[«
e
=2
B\

, AR B (mental

o
fll

siape) ) ABS Slat A

CIMT+ ¥&% =
T2 FAAAAUE 814 2 &) AT et
Aol AR 2AR AFA APk del 2
ol 8 A A 2 AEE ) FAAE
5 23} £7lete) AAE 2L 71 BAE oz 3
7] Wl 54 BN S AR2 ANk A2
& deithele ANt e, AR Q) fﬂo] B
o] 208, Aol A BAulgo] om, A=
& F= getgol o} PYHGo ofeleg 7 Mu}.
18 2837] sleke] B CIMTe] ABARIE S

L

&

O

=]
sl W3 CIMTo| U3t 37} o e gt} o 7|4
o] WA} A A2 A2 HPHo B S35 2H A8
TPIEAR R, 27 HNEAE, AT A7) B A7AEH]
2 o] x| guy} Zo| x|gslo 22X dojz= gt
o st AT, CIMTS) 227 Adl thak A, A=) A
Sk ALE A 7ol gt Aol 2 =Fo] F g sttt
AR 2% MR| 25 HF AT HES; 715812 4|
REFERENCES

1. Bonita R, Mendis S, Truelsen T, Bogousslavsky J, Toole J, Yatsu
F. The global stroke initiative. Lancet Neurol 2004;3:391-393.

J Korean Med Assoc 2013 January; 56(1): 38-44



2.Wolf SL, Thompson PA, Winstein CJ, Miller JP Blanton SR,
Nichols-Larsen DS, Morris DM, Uswatte G, Taub E, Light KE,
Sawaki L. The EXCITE stroke trial: comparing early and
delayed constraint-induced movement therapy. Stroke 2010;
41:2309-2315.

3.Taub E. Somatosensory deafferentation research with mon-
keys: implications for rehabilitation medicine. In: Ince LP edi-
tor. Behavioral psychology in rehabilitation medicine: clinical
applications. Baltimore: Williams & Wilkins; 1980. p. 371-401.

4. Halberstam JL, Zaretsky HH, Brucker BS, Guttman AR. Avoid-
ance conditioning of motor responses in elderly brain-dam-
aged patients. Arch Phys Med Rehabil 1971;52:318-327.

5. Ostendorf CG, Wolf SL. Effect of forced use of the upper ex
tremity of a hemiplegic patient on changes in function: a
single-case design. Phys Ther 1981;61:1022-1028.

6. Wolf SL, Lecraw DE, Barton LA, Jann BB. Forced use of hemi-
plegic upper extremities to reverse the effect of learned
nonuse among chronic stroke and head-injured patients. Exp
Neurol 1989;104:125-132.

7.Taub E, Miller NE, Novack TA, Cook EW 3rd, Fleming WC,
Nepomuceno CS, Connell JS, Crago JE. Technique to improve
chronic motor deficit after stroke. Arch Phys Med Rehabil
1993;74:347-354.

8.Taub E, Crago JE, Burgio LD, Groomes TE, Cook EW 3rd,
Deluca SC, Miller NE. An operant approach to rehabilitation
medicine: overcoming learned nonuse by shaping. J Exp Anal
Behav 1994:61:281-293.

9. Wolf SL, Winstein CJ, Miller JR Taub E, Uswatte G, Morris D,
Giuliani C, Light KE, Nichols-Larsen D; EXCITE Investigators.
Effect of constraint-induced movement therapy on upper ex
tremity function 3 to 9 months after stroke: the EXCITE
randomized clinical trial. JAMA 2006;296:2095-2104.

10. Kim MW. New therapeutic approaches in upper extremity
rehabilitation. Brain Neurorehabil 2008;1:20-25.

11. Page SJ, Levine P, Sisto S, Bond Q, Johnston MV. Stroke
patients” and therapists’ opinions of constraint-induced move-
ment therapy. Clin Rehabil 2002;16:55-60.

12. Choi SW, Kim KM, Jang SJ, Kim HJ, Kim SS, Son MO, Oh SY,
Yoo YH, Seo JH. The Importance of motivation and dropping
out from treatment in constraint-induced movement therapy
for stroke patients. J Korean Acad Rehabil Med 2008;32:20-
25.

13. Kim DY, Park Cl, Chang WH, Jang YW. Effect of constraint-
induced movement therapy in chronic hemiplegic patients. J
Korean Acad Rehabil Med 2003;27:813-818.

14. Page SJ, Sisto S, Johnston MV, Levine P Modified constraint-
induced therapy after subacute stroke: a preliminary study.
Neurorehabil Neural Repair 2002;16:290-295.

J Korean Med Assoc 2013 January; 56(1): 38-44

\

>
/

Constraint-induced movement therapy %

15. Sterr A, Freivogel S. Motorimprovement following intensive
training in low-functioning chronic hemiparesis. Neurology
2003;61:842-844.

16. Son MO, Kim ES, Park SW, Kim KM, Jang SJ, Oh JK. The
effect of modified constraint-induced movement therapy for
the stroke patients in inpatient setting. J Korean Acad Rehabil
Med 2007;31:56-62.

17.Shi'YX, Tian JH, Yang KH, Zhao Y. Modified constraint-induced
movement therapy versus traditional rehabilitation in patients
with upper-extremity dysfunction after stroke: a systematic
review and meta-analysis. Arch Phys Med Rehabil
2011;92:972-982.

18. Woldag H, Waldmann G, Heuschkel G, Hummelsheim H. Is
the repetitive training of complex hand and arm movements
beneficial for motor recovery in stroke patients? Clin Rehabil
2003;17:723-730.

19. Liepert J, Bauder H, Wolfgang HR, Miltner WH, Taub E, Weiller
C. Treatment-induced cortical reorganization after stroke in
humans. Stroke 2000;31:1210-1216.

20. Schaechter JD, Kraft E, Hilliard TS, Dijkhuizen RM, Benner T,
Finklestein SP Rosen BR, Cramer SC. Motor recovery and
cortical reorganization after constraint-induced movement the-
rapy in stroke patients: a preliminary study. Neurorehabil Neur
al Repair 2002;16:326-338.

. Gauthier LV, Taub E, Perkins C, Ortmann M, Mark VW, Uswatte
G. Remodeling the brain: plastic structural brain changes
produced by different motor therapies after stroke. Stroke
2008;39:1520-1525.

. Sirtori V, Corbetta D, Moja L, Gatti R. Constraint-induced
movement therapy for upper extremities in stroke patients.
Cochrane Database Syst Rev 2009;(4):CD004433.

23. Corbetta D, Sirtori V, Moja L, Gatti R. Constraint-induced
movement therapy in stroke patients: systematic review and
meta-analysis. Eur J Phys Rehabil Med 2010;46:537-544.

24. Peurala SH, Kantanen MR Sjogren T, Paltamaa J, Karhula M,
Heinonen A. Effectiveness of constraint-induced movement
therapy on activity and participation after stroke: a systematic
review and meta-analysis of randomized controlled trials. Clin
Rehabil 2012;26:209-223.

25. Australia National Stroke Foundation (Australia). Clinical guide-
lines for stroke management 2010. Melbourne: National
Stroke Foundation; 2010.

26. Canadian Stroke Network. Canadian best practice recommen-
dations for stroke care 2010. Ottawa: Canadian Stroke Net-
work; 2010.

27 Management of Stroke Rehabilitation Working Group. VA/DOD
Clinical practice guideline for the management of stroke
rehabilitation. J Rehabil Res Dev 2010;47:1-43.

2

—

2

N

igal

tistolArEsxl 43



[ ]
= KimMw

28. Scottish Intercollegiate Guidelines Network. Management of
patients with stroke: rehabilitation, prevention and manage-
ment of complications, and discharge planning: a national clini-
cal guideline. Edinburgh: Scottish Intercollegiate Guidelines
Network; 2010.

29. Kim YH, Han TR, Jung HY, Chun MH, Lee J, Kim DY, Paik NJ,
Park SW, Kim MW, Pyun SB, Yoo WK, ShinYl, Kim IS, Han SJ,
Kim DY, Ohn SH, Chang WH, Lee KH, Kwon SU, Yoon BW.
Clinical practice guideline for stroke rehabilitation in Korea.

© ) Peer Reviewers’ Commentary

Brain Neurorehabil 2009;2:1-38.

30. Dromerick AW, Lang CE, Birkenmeier RL, Wagner JM, Miller
JR, Videen TO, Powers WJ, Wolf SL, Edwards DF. Very Early
Constraint-Induced Movement during Stroke Rehabilitation
(VECTORS): a single-center RCT. Neurology 2009;73:195-201.

31. Blanton S, Wilsey H, Wolf SL. Constraint-induced movement
therapy in stroke rehabilitation: perspectives on future clinical
applications. NeuroRehabilitation 2008;23:15-28.

2 =z HEHOZ Qlot HilH|eke| 2EE YHoZ F=8T Ql= 71 K| 25 MiEt A=zHol e SAe 0l
A i, HEHY, AXIK|| 2, LTl tholt] 7lssta QU 0] Xzge 7 [Ee| 1AM MMeE2SA|zES0l

o0 Jfet MIgHH0| =l HlwA F2et Z2AE ZHK| ACE EXPF 7 l=et o
p o1l Hoto] 22 LEret HIYe! HhiFey =4

£ 7= R2U2tE Zelth 219 042 IR0 AL

SEIZAIRSS AIRS UL &

| =
S= AtZet S5 S 27t TSkl MAl= ATt 0]

=
0oll= =7toin MBTHARIAIC] o7t MetHo( 1 x|z ukgo] o242 Fo| A0 EXio] HEY i 0|F SE5| 112islof

H
H
N
i
0x
A
Ao
ofn
)
o
el
fu
i3

J Korean Med Assoc 2013 January; 56(1): 38-44



