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| Abstract |

Purpose: The study investigated the effect of combined balance exercise using visual feedback and balance pads in rehabilitation
of chronic stroke patients.

Methods: The participants were 30 patients diagnosed with stroke who met the study selection criteria. Participants were
randomly divided into 3 groups of 10: a balance pad exercise (BPE) group, a visual feedback exercise (VFE) group, and a combined
balance exercise (CBE) group. All three groups engaged in 30 minutes of exercise, 3 times per week, for 6 weeks.

Results: Pre-test and post-test results were analyzed using the functional reach test (FRT), the Berg balance scale (BBS), the
timed up & go test (TUG), and the Korean version of the activities-specific balance confidence (K-ABC) scale. The study yielded
the following results. Pre- and post-program FRT measures showed significant differences between the BPE and CBE groups
(p<0.05). BBS, TUG, and K-ABC scores showed clear differences in all three groups. Secondly, the CBE group and the BPE
group a differed significantly on the BBS before and after the 6-week program (p < 0.05). Finally, the CBE group and the VFE
group differed significantly on the BBS before and after the 6-week program (p < 0.05).

Conclusion: The study results indicate that combined balance exercise improves balance more effectively than the balance

pad and visual feedback exercises. This finding should help to improve rehabilitation in the future.
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Table 1. General characteristics of subjects
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(n=30)

Pad exercise group

Visual Feedback exercise Combined exercise group

(n=10) group (n=10) (n=10)
Mean + SD Mean + SD Mean £+ SD
Gender Male 8 5 7
Female 2 5 3
Type of stroke Infarction 10 5 6
Hemorrhage 0 5 4
Side of stroke Left 6 5 6
Right 4 5 4
Age (years) 63.50 = 11.96 59.50 + 12.95 5420 + 12.87
Height (cm) 166.60 = 8.48 161.80 + 7.51 162.70 + 8.92
Weight (kg) 66.70 + 7.80 61.60 + 8.93 60.40 + 7.02

" p <005
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Fig. 1. Balance pad.

Table 2. Exercise programs
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Method Time (total 30min)
Warm-up Active ROM exercise + stretching 5 min
Sit to stand training
Both-leg standing training
Exercise Training to lifted and released the both heels 20 min
Balance training by staring at the front with tandem standing
March in place
Warn-down Active ROM exercise + stretching 5 min




Fig. 2. Balance pad exercise (left) & visual feedback exercise (center) & combined exercise (right)
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Table 3. Change compared after the interventions (n=30)
Pre Post
Test Group t p
Mean + SD Mean + SD
FRT BPE group (n=10) 14.46 = 7.40 16.06 = 7.19 -7.52 0.00"
VFE group (n=10) 16.68 £ 6.35 17.53 £ 6.58 -1.12 0.29
CBE group (n=10) 2294 £ 7.10 24.06 + 8.24 -2.58 0.03"
BBS BPE group (n=10) 33.30 £ 10.76 3430 + 10.43 -3.35 0.00
VFE group (n=10) 4170 + 6.09 4290 + 6.15 -2.88 0.01"
CBE group (n=10) 45.10 £ 6.40 4850 £ 6.53 -7.14 0.00"
TUG BPE group (n=10) 19.77 = 9.51 19.03 = 9.71 6.20 0.00"
VFE group (n=10) 28.02 + 15.56 2539 + 14.73 2.31 0.04"
CBE group (n=10) 18.00 + 8.21 1477 £ 7.11 2.65 0.02"
K-ABC BPE group (n=10) 647.00 = 390.92 708.00 + 398.32 -4.68 0.00"
VFE group (n=10) 915.00 + 360.03 1008.00 + 345.76 -2.84 0.01"
CBE group (n=10) 987.00 + 305.50 1235.00 + 459.93 -2.90 0.01"

" p <005

BPE group: balance pad exercise group, VFE group: visual feedback exercise group, CBE group:

group

combined balance exercise
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Table 4. Rate of change compared after the interventions (n=30)
BPE group (n=10) VFE group (n=10) CBE group (n=10)
Test F p
Mean + SD Mean + SD Mean + SD
FRT 19.74 + 0.54 18.92 £ 0.52 18.99 + 0.57 0.68 0.51
BBS 41.98 + 0.62 41.24 + 0.55 43.47 + 0.59 3.92 0.03"
TUG 21.01 + 0.94 19.80 + 0.98 18.37 + 0.95 1.97 0.16
K-ABC 918.36 + 57.40 940.18 + 54.54 1092.45 + 55.69 2.79 0.08
* p < 0.05
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