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Abstract Objective:To investigate the influence of constraint—induced movement therapy (CIMT) on the walking
ability and balance function of stroke patients. Method: Sixty stroke patients with hemiparesis were selected
between February 2007 and June 2008. All of the patients were randomly assigned to one of the two groups: CIMT
group and control group. The CIMT group received revised CIMT, while the control group received traditional
rehabilitation treatments for 8 weeks. Berg Balance Scale was used to evaluate the balance function of patients
before and after the treatment. Timed “up and go”Test (TUGT) and maximum walking speed (MWS) were used to
test the walking ability of the patients. Result: The CIMT group had significantly higher scores on Berg balance
scale (P<0.05), took less time in TUGT (P<0.05), and performed higher MWS (P<0.05). Conclusion: CIMT is an
effective treatment for improving the walking ability and balance function of stroke patients.

Author’s address Dept. of Rehabilitation Medicine, The Affiliated Hospital of Chengde Medical College,067000

Key words constraint—induced movement therapy; stroke; walking ability; balance function

58 P 12 Bl J7 % (constraint—induced movement
therapy , CIMT) J&IT4F K51 A H #EHXTik 4  J5
Ty e B i 1 — ol BT 00 B S GhB R | IR 3 R
il 8 AR B IR iz 3, JF B bk SR T KA
HIATWLR >, B S e B2 LUS 200 2k B A5, 50
AR B G« ) 5 5 A (learned non—use ) !, Taub
S o PR A AR A ) AR, xR R AT R AR
Y, ] LABH 0 3G R R i) RS FE R HOX Fh I e Y ek
Ll IR B A s b BeE B E R H R AR TR
BNie ) b E AR AT RE S X T A [
HKEE R 2 AR EE AR, Buurk 4%
KR ML E B T TR R, G RER
IPJE, W7E B AR AT RE ) e E & A @l T
A, A AN R AR T s . TRl X T
SN R0 15 TR FH S W) 1 R A A0 AT R ) AT A

RE T Y — D P o T REAE A0 58 24T XS CIMT
Xt LISCENRERYRL R, OC T XS IR U BE B 52 1 ik F
FEH AHIFTER I RTHETE BEHL 6 RE A A
FEITIE, LS CIMT X figi 2 rp 8 35 1 52 9120 A7 g
L Hr IRE R RENE , DA iZBR B e PRIV At B e
W

1 X&57H%
1.1 X%

PEFE 2007 4E 2 H—2008 4E 6 H 7 7K 18 P& 2 e
B i = Bt e A2 I 24 BT BE VA T T 2 A SE AR 1 B HEBR
e A2 5 AR 98 0 2 28 a0 0 4 [R) 3 45 1 i

1 7R 2# B b = B e 42 2= 24 067000
fEERAN . Z R, B, EEEN
W B 47 .2008-12-10



724 Chinese Journal of Rehabilitation Medicine, Aug. 2009, Vol. 24, No.8

NEL T 60 1 HBFFNT 4

AskbrifE . O FRE<S A H; @F>18
% QREM U I H B D AT E— 4 HE KT
36m/min ; @ JC ™ 5 1 TA 0 T E B A5, 7™ B ) 2K
RSy = WA R IR X = S Tk v A (A Bl B i I T
BTG 2454 A i 4 il (4 7™ B ) L, 4 v o R B PR
OIS P B BETE 25 W il T I R L (@4 B 3
AU ) 55 B g0 F OO SE B, REZERE RS 0 4
(FTATFHRAETE) £ 2min, @5 F XA T A 7

HEBR br o . O™ 5 AN RE B A A R A
TH I AT A ™ B IR OGS S RE 5 AR
WAL S,

PG R AT o B HE B R v 14 i 4 g 4 A
& 60 i, BEHLAY AR 4L B HRL 4 30 ],
T 5 38 B, Ltk 22 B AR RS (62.1£12.5) %
A5 5E 39 3], ot i 21 4] 5 2 A0 e 43 51, A 00 i
WE 17 1], L AR 1 — M TR L3R 1 IR YT AT, 4
SREAEAES R 9 AR MO 0 45 T L 3K 22
S0 R X (P>0.05) , 1t B YA YT R P2 R I
PRYEREZ 104 0T ok,

1 FAARE—REHR

AR WA PR () AR () RESE (1))

il ) W B & mm W A &

2 63.1+13.18 12.0£8.5 21 9 12 18 23 7
PR 61.9+11. 7 13.4£7.6 17 13 9 21 20 10
P >0.05 >0.05  >0.05 >0.05 >0.05

1.2 RSk

120 g4 . RAHKR M CIMT #H47 T B D61y
Wk, 51E50 CIMT AR, A 55 76 Y 2 b A 2o
B 4 0 R Ji 75 3l DIk i) S B X SR R A
eI AE D ZRmrxt (85 2T 80F 8 3 e 8 7250
PRI RSP GG 2ok, B sh AT B A s Akl
Y YN ZR N2 BT RS8R B B D eI 25 . O A
Y45 . 5 B AR EE 200—300 ¥R/d ; Qiz 8- Al 2k ;e
&R 0.5—1km/h, B [8] & 40min, 2 ¥K/d; Q)= 447
5. 1000m, HE RPN 1.3kmh; @ FFEHI
4, AT s @A R S F Y2, Horp i Ak I 25 S
CIMT VI 251 5 2 J7 160, #5785 B2 1 50cm , 28 T[4
F 20em, 3% R 2R T AR P 38 im BE T B )
R B Y Sk LI J TR Y Sk UL 5 B 4T
TR AR G RV S A I e — o A A I 2k, A
B B TR B RS R AR LAY SR 2 o) — AN T
J7 RIS B AR R AT UINSR JFR RN A
N DS %A B, X T R — R P 1T
YNGR % B B BT W AR —
SEMIVER o B KT B I 2Rt Rl PR 4F oh A2 A7

i)l 8 JH
122 XfBAZH . X) BE2H BB 35 >R H] Bobath HR i 2
T F AR AT A 4y B8 Bl ek ARk R R
LA VI 2 A8 5G4 F il e I G kil 2 B
B KNG T D BRI 25 5 H 8 A2 16 05 Sh g 1 il
grd L EYARYT 2 I, 20/0 5 R AT 8 L,

BRI L5 TR £ 35 A I DO S5 978 T I 33
BRI, 0 SR8 2o A i % o A i o3 00 8 11 75% I
JEHE3E 180/110mmHg =% Hy 3 M i DX AN 386 Kz 3k 2 45
RIS, R e it 452 1k 145
1.3 EE

W2k 8 G , R Berg “F-Afif 36, FH“ 2 37 17
AE " THEF I AE (timed  “up and go”test, TUGT) A iz K
AT B (maximum  walking) PEAT & 19 1 D) fig
FAATRe 1, W TAERBFE WA S INA L5 31
R YT M 52 B, SR FH B AP E o
1.3.1 VY gevF & . M Berg °F 7 & 3 (Berg
balance scale, BBS)SRPE#) g & 14 - fi fig 11 , 34w
5 14 T 5 A S 0 B # AR TR o, KRR
56 4y, HEIPRFR IR R L ES
PE VS B | bR ST e D R
1.3.2 e RABATH B PE A « PPN RS 7E SR8 AFO 11
RAETH 10m e K47 # E (maximum walking
speed, MWS) 55 KA T 30 BE T {0 J0C A8 24 DF I 3
WA B — O, FE L m/min SR B KA A7k
JEPEIAE
1.3.3 B ahae iiFa R TUGT®, TUGT ¥ 75 ik
MW 3 W, AR AR S 1—2min, 52 /5, B3 WY
I EAEAESE T A
1.4 Gt

K H] SPSS13.0 Geit ik #4773, BT i & ¢
BB bR i 22 3R 4N 22 5 LU BCR FH G X ¢ K
5, 2H ) 22 5 LU ORI REAS ¢ K 56, P<0.05 h 22 5
HEBEEE L,

2 &R

Z 5581 60 0 84 2 EB 58 B T oY A
Jit Z& 8], TCIG RAS R K A ek S 1 8 J iy il
5, AR K PAITHE (MWS) Berg - i £ 3%
(BBS) P43 45 S ¥ 8 8 & FIRY7 1 (P<0.05) , I 2 3%
T X IRA (P<0.05), TUGT 4% 501 i j T %) Fe 4
(P<0.05), =R A BEEE L, WEk2,

3 itig
CIMT & i Taud #(4% % 2 b BUAFE 5T, DL P oA



v R A PR A Ak, 2009 4F 5 24 4 5 8 M 725

K2 WHBREDEREEINERLER (xs)
21 5 1511 %5 MWS (m) BBS (%) TUGT(s)
kI A 30
YRYT T 29.4+3.8 36.7+2.3 29.4x1.6
HIT I 63.1£547%  47.2+48"% 1412377
bog:cgcl 30
FEEail) 31.4£2.7 33.5+2.5 28.1x1.3
BT R 43.1+6.9Y  41.5£527  22.1+1.27

OS5 ALLIARIT H A P<0.05 ;)5 % IALIAIT 5 H B P<0.01

Pl 28 2 G0 AT B0 PR BROR hy BE A R R R 1 — Fh R A
TR BORE, Bl ] T 1 A rpr o=t g b 5020 e
2 R RE AR A 4 ARARUSIAE 22 i i IR BT B iz B
A RS IR YT I HOR I AR R TR AR T I
e BRI A 7 v SR e A O AR, i 4 e A2 A
FYINZR B IT6 B8 AR 06 T i SV o, b AT oAk
W, n] v e A8 IR« >0 AP I Y 0o A ) T A
WAL 55 56 2 H 8 AR 16 07 46 o f8 38 0 26 A T
T,

T ARE CIMT X Jili 2 v £28 385 Dt 3 100 PR A 2y
REIR S 1520, Wolf #E47 1 R RS L RFEAS 2 bl
14 B AL i PR 3 36 5 26 WY, CIMT W] B 1 kg i i
HAmMEM - I RERY IR, P E BRI S I RE
CIMT W] LA &b 2 g S 00 b JBC 0% D) B 1% 2l , 4 i ik 4
R H R AR TR NG SRR ™, o w2 A
B " Ry o CIMT £ 3 i 25 v 5 R ) e 4k &2
F18) L i PRI i A e R A Y BR A R v AR
H R RIS HAL T B, 2R R
FILATRE IR BN R AR K 2 X AT g 2 T
JCAEATHE I SRIA IE S A S5 2R . RS AT R T 1 il
ArfR A B — 2D WS R B AT RE ) K B AR AR
RARFE bR AREE B D AR AT R U, an e s iR
JU 1) SCHEAR A T AN 2 AB RO BE A4 o LG, AN R
TERRSIG YT T B AT 2k, sk B iy T
AE DUl AJ BT AR B YR A AR Y AP ATRE D

g iy CIMT 78 W H i — & AR 2 4
QX G ) R e B R (AR AR 22 R T2
ANHESE A . TEABETE AT AE GE ) CIMT i
AT el AN aek i R i Ag ) (0 05 Bl (B0 R kAT
SRAL YN SR , 5 1 B RO JF I T AR B i 2L
RO RIS IR S 2H 0P A Th e M B AT RE ) BOA
SYRIUI ek, HekcE MR T A, £
CIMT nJ LA 2 fii A vh 835 2047 B8 ) S V- D BE Y

Kim %5 P i {] 2 58 M # 3 Ik i f2 (functional
magnetic resonance imaging,fMRI) X Il 25 BsJ fixi ) 58
AR A EA T AF 5T 4 B, CIMTT R LA 380735 XoF i) A A 2 BR
1B Bl K BT, RO 6% 32 3l K B Rt Bl iz 2l DX ) 800G

W 7E 5 — W5 Kononen S5PYE I | 12 Bl it
005 [0 1) 32 By Bz S5 Fn i i 3 DT, 2 40k ik
Hh T[] 328 R T XA A AL 3 3G [ Es XA
ki 2 2K (%) [mT XSUA /) i i 3t A 1S 0, 26 BB B
s AR 7 R ) 1 4 3R DX A 3 R A 2 kA A N Y el
A5 $E R kA G T e 4H A T RE L X TT BB 2 CIMT {2
P05 5 Bl 22 D) REIR 52 0 T ZE AL

CIMT i i #f 22 D) ek &2 F 26 I A E 2 1Y
YER . 5l > A59-44: 2 T RNz sl A i 4 28 ml 98 ek
ARPL DL I e Y ) 32 B R BT G TR
PEZ Sl gt T R RE AP ATRE T 11 ) RE 1Y 52 i)
TR D A WSS T IR N A R 2D
TTRE S BV DI RE A 2 me , (H R R W 5¢ H X Bz B )
REMYSZIA AT — 20 5838

S0k

[1]  Sunderland A, Tuke A. Neuroplasticity, learning and recovery
after stroke: A critical evaluation of constraint—induced therapy
[J]. Neuropsychol Rehabil, 2005,15:81—96.

[2] Taub E, Uswatte G, King DK, et al. A placebo—controlled trial
of constraint —induced movement therapy for upper extremity
after stroke[J]. Stroke, 2006,37:1045—1049.

[3] Schmidt H, Werner C, Bernhardt R, et al. Gait rehabilitation
machines based on programmable footplates [J]. J Neuroeng
Rehabil, 2007,4:2.

[4] Buurke JH, Nene AV, Kwakkel G, et al. Recovery of gait after
stroke: What changes [J]. Neurorehabil Neural Repair, 2008,22:
676—683.

[5] E3CH, thRiedr, SE%E, 5. S shy7 kxR b R
VIS S REWR R W R (2 A ()P R R A R 2R,
2007,22(7):642—645.

[6] Blum L, Korner—Bitensky N. Usefulness of the berg balance
scale in stroke rehabilitation: A systematic review [J|.Phys Ther,
2008,88:559—566.

|71  Suzuki K, Imada G, Iwaya T, et al. Determinants and
predictors of the maximum walking speed during computer —
assisted gait training in hemiparetic stroke patients [J]. Arch
Phys Med Rehabil, 1999,80:179—182.

[8] Ng SS, Hui-Chan CW. The timed up & go test: Iis reliability
and association with lower —limb impairments and locomotor
capacities in people with chronic stroke [J].Arch Phys Med
Rehabil, 2005,86:1641—1647.

[9] Taub E, Uswatte G, Pidikiti R. Constraint—induced movement
therapy: A new family of techniques with broad application to
physical rehabilitation—a clinical review [J].J Rehabil Res Dev,
1999,36:237—251.

[10] Blanton S, Wilsey H, Wolf SL. Constraint—induced movement
therapy in stroke rehabilitation: Perspectives on future clinical

applications. [J]. Neuro Rehabilitation, 2008,23:15—28.

[11]  ECUE, B, e, 5. oS 27 iAo
LA R I2 S Dy RE YR [J]. P EHER PR 2 AR, 2007,22



726 Chinese Journal of Rehabilitation Medicine,

Aug. 2009, Vol. 24, No.8

(11):1007—1010.

[12] Shaw SE, Morris DM, Uswatte G, et al. Constraint—induced
movement therapy for recovery of upper—limb function follow-
ing traumatic brain injury [J].J Rehabil Res Dev, 2005.42:769
—778.

[13] Sutcliffe TL, Gaetz WC, Logan W], et al. Cortical reorganiza-
tion after modified constraint —induced movement therapy in
pediatric hemiplegic cerebral palsy [J]. J Child Neurol,
2007,22:1281—1287.

[14]  Mark VW, Taub E, Bashir K, et al. Constraint —induced
movement therapy can improve hemiparetic progressive multi-
ple sclerosis. Preliminary findings [J]. Mult Scler, 2008,14:992
—994.

[15] Tuite P, Anderson N, Konczak J. Constraint—induced move-
ment therapy in parkinson’s disease [J]. Mov Disord, 2005,20:
910—911.

[16] Wolf SL, Newton H, Maddy D, et al. The excite trial: Rela-
tionship of intensity of constraint induced movement therapy
to improvement in the wolf motor function test [J].Restor Neu-
rol Neurosci, 2007,25:549—562.

[17]  Wu CY, Chen CL, Tsai WC, et al. A randomized controlled
trial of modified constraint—induced movement therapy for el-
derly stroke survivors: Changes in motor impairment, daily
functioning, and quality of life [J].Arch Phys Med Rehabil,
2007,88:273—278.

[18]

[19]

[20]

(21]

[22]

[23]

[24]

BAOK, EFE, WG, AF. SRSk 2 ST ik T R R
12 By bRt A A b O E AR T AT AL (D). b T R AL R 2
&, 2007,22(9):772—775.

Wolf SL, Winstein CJ, Miller JP, et al. Effect of constraint—
induced movement therapy on upper extremity function 3 to 9
months after stroke: The excite randomized clinical trial [J].
JAMA, 2006,296:2095—2104.

Wolf SL, Winstein CJ, Miller JP, et al. Retention of upper
limb function in stroke survivors who have received con-
straint—induced movement therapy: The excite randomised trial
[J]. Lancet Neurol, 2008,7:33—40.

Wolf SL. Revisiting constraint—induced movement therapy: Are
we too smitten with the mitten? Is all nonuse “Learned”?
And other quandaries [J].Phys Ther, 2007,87:1212—1223.
Baer G, Smith M. The recovery of walking ability and sub-
classification of stroke [J]|.Physiother Res Int, 2001,6:135 —
144.

Kim YH, Park JW, Ko MH, et al. Plastic changes of motor
network after constraint—induced movement therapy [J].Yonsei
Med J, 2004.45:241—246.

Kononen M, Kuikka JT, Husso-Saastamoinen M, et al. In-
creased perfusion in motor areas after constraint —induced
movement therapy in chronic stroke: A single—photon emission
computerized tomography study [J].J Cereb Blood Flow Metab,
2005,25:1668—1674.

(3% 718 M)

results[J]. Scand J Urol Nephrol, 2001, 35: 32—39.

[10] Sung MS, Hong JY, Choi YH, et al. FES-biofeedback versus
intensive pelvic floor muscle exercise for the prevention and
treatment of genuine stress incontinence [J]. Korean Med Sci,
2000, 15: 303—308.

[11] Rapidi CA, Panourias IG, Petropoulou K, et al. Management
and rehabilitation of neuropathic bladder in patients with
spinal cord lesion [J]. Acta Neurochir Suppl, 2007, 97:307—
314.

[12] BRGS0 A, 8] 528 A5 L5 2 At 1 IR I 5 8 3R 97 3 i 5 A
JE b 2 R A I I B4 R, H B AL R 2 21,2008, 2:117 —
119.

[13] JE7 B, B A5 Ty R 0 5 R 2 el A T 1 8
Rk B D 1977 20 L (). o 1 B A2 B 2 A R, 2006, 1:35—37.

[14] o B, M4k 6k Christina WY HUI-CHAN. 3y 8 1 H il 3% e 3
i A v LAY B D T B 1 B AL BRI SR [)]. o ] e A B
2 %43K,2007,10:867—870.

[15] e Bat AR i 22 JUL DAY v SR CBE AR A e i ol 22450003 v f 1E
FA[I]. b B A B 2 44 7K,2007,10:865—866.

[16] B¥ &, MEPut, B H:, 55 20 A 1k oo ) oxd s A v g A AR
5 e LA S B4 15 BE AT FE ()], o T R 42 6 2 2% 3K, 2007,10:8 74—

[17]

[18]

[19]

[20]

[21]

[22]

(23]

876.
U REE A LR SR ST Lo e TR D SRR A O R )] o AR
S BE 24 35,2003,3:213—214.

2 I ARG, B U R AR IS UL T IDE 0 R 5 W 6 T 5 BIE
X[ AR R AMEF % R,2000, 21:738—740.

Godec C, Cass AS. Electrical stimulation for voiding
dysfunction after spinal cord injury [J]. J Urol, 1979, 121:
73—75.

Ishigooka M, Hashimoto T, Hayami S, et al. Electrical pelvic
floor stimulation: a possible alternative treatment for reflex
urinary incontinence in patients with spinal cord injury [J].
Spinal Cord, 1996, 34: 411—415.

TP ML B 58 A8 A 4T WLl S0 7 4 B 40 A8 IR
RESHPTROWEE ()], AR 0B 2 5 1 A 2% 75,2005, 5:286—
288.

Lindstrom S, Fall M, Carlsson CA.et al. The neurophysiologi-
cal basis of bladder inhibition in response to intravaginal
electrical stimulation[J]. J Urol,1983,129: 405—10.

Fall M, Ahlstrom K, Carlsson CA, et al. Contelle: pelvic floor
stimulator  for female stress urge incontinence: A multicenter

study[J]. Urology, 1986, 27: 282—289.





