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The Effects of Modified Constraint-Induced Movement Therapy and Bilateral Arm Training on the Upper Extremity
Performance of Individuals with Chronic Hemiparetic Stroke

Sung-Hwa Yang, PT, MS; Wan-Hee Lee, PT, PhD'; Kyoung-Suk Lee, PT, Ms

Department of Physical Therapy, Gyeonggi-Incheon Medical Rehabilitation Center Hospital; 1Department of Physical
Therapy, SahmYook University (Korea Falls Prevention Institute); 2Department of Physical Therapy, Graduate school of
SahmYook University

Purpose: The intention of this study was to investigate the effects of modified constraint-induced movement therapy
(mCIMT) with bilateral arm training (BAT) on the motor performance and daily activity performance of individuals with
chronic hemiparetic stroke.

Methods: Sixteen subjects one year after stroke participated in this study with a control group; the pretest-posttest
method was used. The subjects were randomly allocated into two groups: combination of bilateral arm training and
modified constraint-induced movement therapy (n=8), and modified constraint-induced movement therapy (n=8). The
mCIMT group received therapy for 9o minutes in 3 sessions per week over a period of 4 weeks. The patients receiving
a combination of mCIMT and BAT were treated for the same period and frequency. The results were evaluated using
the Fugl-Meyer Assessment, Action Research Arm Test (ARAT), and Motor Activity Log-Amount of Use, and Quality of
Movement (MAL-AOU, QOM) assessment tools.

Results: The Fugl-Meyer Assessment showed that hand and wrist performance improved significantly more in the
mCIMT group than in the Combination group (p<0.05). Result from the ARAT assessment showed greater scores for
gross movement in the combined group than in the mCIMT group (p<0.05). The MAL-AOU showed that there was
greater improvement in the combined group than in the mCIMT group (p<0.05).

Conclusion: The forced use of the more affected side can be important for the enhancement of upper extremity
performance for chronic hemiparetic stroke patients during their daily activities.

Keywords: Bilateral arm training, Constraint-induced movement therapy, Stroke, Upper extremity
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Homogeneity test for general characteristics

Combination of BAT, mCIMT

2

mCIMT (n-8) (0=8) A
Gender
Men 5 5
Women 3 3 0.00
Paretic side
Right 2 4
Left 6 -1.00
Age (yrs) 63.0+£5.5 59.8+8.1 0.94
MMSE-K 27.0+2.7 27.022.1 0.00
(point)
Duration 25.3+15.9 23.2+13.3 0.27
A
(MAS) 1.25+4.60 1.00+£0.00 1.53

BAT: Bilateral Arm Training
mCIMT: modified Constraint-Induced Therapy
MAS: Modified Ashworth Scale
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Changes of Fugl-Meyer Assessment

Combination of mBAT, mCIMT
mCIMT (n=8) (n=8)
Wrist Pre 6.75+0.70 7.13+0.63
Post 7.50+0.53 8.88+0.64
Change 0.75+0.46 1.75£0.70 -3.35
t -4.58* -7.00*
Hand Pre 8.00+1.06 8.50+7.0
Post 8.88+1.12 11.25+1.03
Change 0.88+0.83 2.75+0.70
t 2.14* 0.59* -4.85
*p<0.05

mBAT: modified Bilateral Arm Training
mCIMT: modified Constraint Induced Movement Therapy
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Changes of Action Research Arm Test

mBAT9} mCIMT Zg  mCIMT
(n=8) (n=8)
ARAT Pre 28.38+6.56 29.00+6.86
Total Post 38.13+5.91 42.25+5.39
Change 9.75+1.66 13.25+2.37 -3.41
t -16.52* -15.78*
Grasp Pre 10.25+2.43 9.88+2.23
Post 13.75+2.31 14.00+1.51
Change -3.50+1.19 4.13:0.83 -1.21
t -8.28* -13.98*
Grip Pre 6.50+1.60 6.63+1.68
Post 8.25£1.28 9.38+1.18
Change 1.75+0.70 2.75+0.70 -2.82
t -7.00* -11.00*
Pinch Pre 5.38+2.13 6.00+1.92
Post 8.13+2.41 11.50+1.92
Change 2.88+2.53 5.88+3.44 -1.98
t -8.78* -20.58*
Gross Pre 6.25£0.70 6.50+1.41
Movement Post 8.00+0.53 7.38+1.06
Change 1.75+0.46 0.88+0.64 3.1
t -10.69* -3.86*

*p<0.05

mBAT: modified Bilateral Arm Training

mCIMT: modified Constraint Induced Movement Therapy
ARAT: Action Research Arm Test
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Changes of Motor Activity Log-Amount of Use,
Quality of Movement

Combination of mBAT, mCIMT
mCIMT (n=8) (n=8)
MAL Pre 1.52+0.54 1.91+0.23
-AOU  Post 2.81+0.29 2.58+0.35
Change 1.28+0.44 0.66£0.23  3.52*
t -8.25* -7.80*
MAL Pre 1.74+0.46 2.17+0.39
-QOM  Post 1.93£0.51 2.53+0.38
Change 0.19+0.12 0.35:0.22  -1.81
t -4.44* -4.50*
*p<0.05

MAL-AOU: Motor Activity Log-Amount of Movement
MAL-QOM: Motor Activity Log-Quality of Movement
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