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Effect of Game-Based Balance Training with CIMT on Pain,
Muscle Strength, Range of Motion and Dynamic Balance in
Female Patients with Total Knee Replacement

Hyo Bin Lee’, Ho Suk Choi?, Won Seob Shin?

'Department of Physical Therapy, Graduate School of Health and Medicine, Daejeon University, Daejeon; 2Department of Physical Therapy, College

of Health and Medical Science, Daejeon University, Daejeon, Korea

Purpose: The aims of this study were to determine if game-based training with constraint-induced movement therapy (CIMT) is effective
in improving the balance ability in female patients with a total knee replacement, and to provide clinical knowledge of CIMT game-based

training that allows the application of total knee replacement.

Methods: Thirty-six patients who had undergone a total knee replacement were assigned randomly to CIMT game training (n=12), gen-
eral game training (n=12), and self-exercise (n=12) groups. All interventions were conducted 3 times a week for 4 weeks. All patients
used a continuous passive motion machine 5 times a week and 2 times a day for 4 weeks. The visual analog scale (VAS), muscle strength
of knee flexion and extension, and range of motion (ROM) of knee flexion and extension were assessed, and the functional reach test
(FRT), and timed up and go (TUG) test were performed to evaluate the balance ability.

Results: All 3 groups showed significant improvement in the VAS, knee flexion and extension muscle strength, FRT, and TUG test after
the intervention (p < 0.05). Post hoc analysis revealed significant differences in FRT, and TUG of the CIMT game training group compared

to the other group (p < 0.05).

Conclusion: Although the general game training and CIMT game training improved both the knee extension muscle strength and dy-
namic balance ability, CIMT game training had a larger effect on dynamic balance control.

Keywords: Balance, Constraint-induced movement therapy, Total knee replacement
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Game-Based Balance Training with CIMT for TKR
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Table 1. General characteristics of subjects
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CIMT game training General game training Self-exercise ,

group (N=12) group (N=12) group (N=12) 6
Age (year) 69.58+3.94° 70.17+£6.18 73.58+6.71 1.703
Height (cm) 153.78+8.75 151.27+5.35 151.63+£8.13 0.388
Weight (kg) 64.42+10.73 69.43+7.10 61.73£7.48 2482
Start date of training to post-operative (day) 10.25+2.34 10.42+1.68 11.25+2.30 0.761
Affected side (Right/Left) 4/8 7/5 6/6 1.560
mean+SD.
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Table 2. Comparison of changes in three groups before and after training on pain, muscle strength and active range of motion

CIMT game training General game training Self-exercise group F
group (N=12) group (N=12) (n=12)
VAS (cm) Pre 9.67+0.65 9.25+1.29 9.33+0.89 0.609
Post 525+1.66* 5.75+1.92* 492+1.88" 0.637
t 9.781 8.385 7.571
Change 4.42+156 3.50+£1.45 442+2.02 1.170
Knee flexion strength (score) Pre 2.25+6.22 2.08+0.52 2.00+0.60 0.575
Post 417+1.19* 3.67+£0.49* 3.58+0.52" 1.855
t -5.702 -6.917 -6.092
Change -1.92+£1.17 -1.58+0.79 -1.58+0.90 0.477
Knee extension strength (score) Pre 2.17+0.72 2.088+0.52 2.00+0.60 0.219
Post 458+0.90* 4.42+0.90" 3.33+0.49* 1.855
t -12.522 -6.567 -5.933
Change -2.42+0.67" -2.23+£1.23" -1.33+£0.79 5.094
Knee flexion AROM (%) Pre 60.42+12.33 59.17+12.40 54.17+11.04 0.920
Post 95.42+16.71* 86.67+15.13* 76.67+16.00* 4146
t -7.532 -5.652 -4.700
Change -35.00£16.10 -27.50+16.86 -22.50£16.58 1.742
Knee extension AROM (°) Pre 132.92+15.73 127.50+£12.15 126.25+12.64 0.815
Post 167.08+10.97* 162.08+11.17* 157.92+8.38* 2.405
t -7.429 -7.349 -8.102
Change -34.17+£15.93 -34.58+16.30 -31.67£13.54 0.127
Values are mean+SD.
CIMT: constraint-induced movement therapy, VAS: visual analogue scale, AROM: active range of motion.
*significant difference pre and post training, ‘significant difference with self-exercise group.
Table 3. Comparison of changes in three groups before and after training on dynamic balance
CIMT game training General game training Self-exercise F
group (n=12) group (n=12) group(n=12)
FRT (cm) Pre 7.96+3.08 7.88+3.23 7.33+£3.03 0.143
Post 22.08+5.09* 15.75+7.63* 9.50+3.34* 14.956
t -9.064 -3.872 -3.350
Change -14.13+£5.40" -7.88+7.05' -2.17+224 15.369
TUG (sec) Pre 63.09+£10.39 55.33+1843 55.08+10.64 1.331
Post 11.66£2.51* 19.93+6.20* 36.07+10.03* 38.160
t 16.907 6.569 6.622
Change -51.43+£10.54" -3541+18.67° -19.01£9.94 16.937

Values are mean=SD.
CIMT: constraint-induced movement therapy, FRT: functional reach test, TUG: timed up go test.
*significant difference pre and post training, 'significant difference with general game training group, “significant difference with self-exercise group.
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