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FSNUN-Y-Y-2°3

mCIT #H(n=12) BMT #H(n=11) t Iy p
MBI (B /%) 8/4 9/2 .683 640
EBGR) 58.1+9.5 51.4+9.5 1.684 107
TR EI(Z/A) 4/8 5/6 .354 .680
i 15 28 X (S I/ A 2E) 6/6 1/10 4537 .069
BREERE(H) 21.8+23.0 16.1+14.7 696 494
MMSE 27.4+1.9 28.9+1.6 2.051 .053
mNIHSS 4.2+1.8 3.4+2.7 .864 .398
A 18 A F LR (%) 97.9+4.0 85.2+24.2 1.726 114
II-1v 0 m-v 2°
A6 BA A B A P A8 g A (L PR ) V3 IV 4 3.248 197
V9 V5
m-v 1* m-v 2*
A5 AL BY e 15 4R L e ) v o 3188 364
VIO VI 2
= @ mCIT fEE 2k B R H B % H(modified constraint-induced therapy) ; BMT #H 3 152 5% & {11 1 £ 31| f9fi 48 (bil ateral movement
training) ; n & A tE R BHEAB E T R B IR E (paired t-test) ; X 2 34 B B IEE 17 - 5 4 i (Chi-square test)
MMSE £ #5852 gEfIEg(Mini-Mental State Exam) ; mNIHSS £21&5] 2 3£ B B R &5 4 i 52 b i o E & % (Modified National
Institute of Health Stroke Scale) -
* % p< 0.05

A SR I AR T ET G 2 AR B R B R P SR R IR B IVLLE - B mCIT 485 1 A ~ BMT {5 2 AZ /R AR HEBIfF

WIEEREEI-IV > {Hit 3 AZBESESEIV > BUKE -

k2. BARFAE S S B RS 2 L

mCIT (n=12) BMT (n=11) ANCOVA for mCIT vs. BMT
il il i el F(L, 20) p r
B QITEE) ({4 AN )
PV (cm/sec) 51.78+ 9.78 55.36+11.93 52.78+11.27 65.95+ 8.85 3.906 .074 512
nMT 0.06+ 0.03 0.06+ 0.02 0.07+ 0.05 0.05+ 0.02 11.936 .0058 721
nMU 0.25+ 0.21 0.20+ 0.09 0.28+ 0.22 0.16+ 0.12 4.025 .070 518
SRREE (BRI )
PV (cm/sec) 60.80+11.24 61.79+ 8.62 66.48+10.58 72.37+ 9.27 5.819 0268 474
nMT 0.06x 0.01 0.05+ 0.01 0.04+ 0.01 0.04+ 0.01 7.058 0158 511
nMU 0.18+ 0.07 0.16+ 0.09 0.11+ 0.06 0.07+ 0.03 7.373 0138 519
B ERCIAAF = 1.78+ 1.08 1.49+ 0.88 1.67+ 141 0.70+ 0.47 7.253 01458 516
B A R = 0.52+ 0.28 0.44+ 0.25 1.15+ 1.88 0.22+ 0.19 4,763 0418 438
FMA 46.08+ 8.23 52.67+ 6.81 44.82+12.73 54.00+11.68 2.16 .16 31
S MOIT 4B a IR AT | BMT SRS SRS ETIE | n F A | PV %R0 (pesk velodity) | T Ffift

SEBEEE (normalized movement time) ; NMU F4 % {1 3E B B fi7 8 (normalized number of motor units) ; FMA S & Hem BN ET
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Effects of Modified Constraint-Induced Therapy versus
Bilateral Movement Training on Upper Extremity
Performance in Patients with Chronic Stroke:

A Kinematic Analysis
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Yueh-Tsen Chen,2 Ching-Yi Wu,3 Ken-Chung Lin4

Division of Occupational Therapy, Department of Rehabilitation,
Shin Kong Wu Ho-Su Memorial Hospital, Taipei;
1Department of Physical Medicine and Rehabilitation, Chang Gung Memorial Hospital, Taoyuan;
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3Department of Occupational Therapy and Graduate Institute of Clinical Behavioral Science,
Chang Gung University, Taoyuan;
4School of Occupational Therapy, National Taiwan University College of Medicine, and
Division of Occupational Therapy, Department of Physical Medicine and Rehabilitation,
National Taiwan University Hospital, Taipei.

Background and Objective: Several evidence-based treatment programs for improving upper extremity
functions such as constraint-induced therapy (CIT) / modified CIT (mCIT) and bilateral movement
training (BMT) have been developed recently. The mCIT program combines restraint of the unaffected
hand with intensive training of the affected hand, and BMT involves intensive bilateral training with
symmetrical functional training. In this study, the relative efficacy of mCIT vs. BMT was compared by a
kinematic analysis that quantitatively assessed motor control in high functioning stroke patients when
performing unilateral and bilateral functional tasks.

Methods: In a pretest-posttest, randomized controlled trial, twenty-three stroke patients were randomly
allocated to either the mCIT group (6 hours restraint of the unaffected hand and 2 hours intensive training of
the affected hand daily) or the BMT group (2 hours intensive bilateral training daily) for 5 days weekly over 3
weeks. Outcome measures included (1) kinematic analysis of reaching movement in unilateral and bilateral
asymmetrical tasks and (2) the Fugl-Meyer Assessment (FMA) of motor impairment severity.

Results: In comparison with the mCIT group, the BMT group revealed the following: better movement
efficiency in the unilateral reach-to-grasp task; faster and smoother movement with greater force in the
bilateral box-opening task; better temporal synchronization in the bilateral condition (p = .005~.014). The
two groups did not significantly differ in FMA .

Discussion: When controlling for duration and intensity, BMT was more effective than mCIT for
improving motor control during both the unilateral and the bilateral asymmetrical tasks in chronic stroke
patients with mild-to-moderate motor impairment. The BMT may facilitate coupling between the upper
extremities and may cause the affected upper limb to assume the same movement characteristics of the
unaffected upper limb, which would improve motor control of the affected upper limb during unilateral
and bilateral asymmetric functional activities. ( Tw J Phys Med Rehabil 2009; 37(1): 19 - 30)

Key Words: constraint-induced therapy, bilateral training, stroke rehabilitation, kinematics
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