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| Abstract |

PURPOSE: This study was performed to investigate the
effects of the whole-body vibration exercise combined with
ankle joint mobilization on the gait and balancing ability in
patients with hemiplegic stroke.

METHODS: A total of 19 patients at a rehabilitation

hospital who had suffered a hemiplegic stroke were randomly
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assigned to the experimental group (whole-body vibration
exercise combined with ankle joint mobilization, n=10) or
control group (whole-body vibration exercise, n=9). All
participants underwent 30 min of comprehensive rehabilitation
therapy (5 x /week for 6 weeks). Additionally, the experimental
group performed the whole body vibration exercise and ankle
joint mobilization (15 minutes each, 30 minutes total, 3 x /
week for 6 weeks). In the control group, only the whole- body
vibration exercise was performed in the same manner and not
the ankle joint mobilization. The gait and balancing abilities
were measured before and after the 6-week training.

RESULTS: Significant improvements were observed in the
10-m walk test, timed up-and-go (TUG) test, center of
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pressure (COP) path length, and COP path velocity in the

experimental group (p <.05). The experimental group showed

a larger decrease in the COP path length and velocity than the

i

control group (COP path length, -10.27 mm vs. -3.67 mm, p

<.05; COP path velocity, -.33 cm/sec vs. -.13 cm/sec, p<.05,
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CONCLUSION: The whole-body vibration exercise
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combined with ankle joint mobilization could be effective in

improving the gait and balancing ability of stroke patients and
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could also be more effective for improving the static balance

ability than the general whole-body vibration exercise alone.
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Fig. 1. Paralyzed ankle joint mobilization based on the
active movement of the stroke patient.
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Fig. 2. Whole body vibration exercise applied to stroke patients.
a, weight-bearing (ant-post/right-left); b, semi-squat (45°); c, deep-squat (90°); d, forward lunge; e, calf raise
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Table 1. Demographic characteristics of the participants at the baseline
Demographic features Experimental group (n = 10) Control group (n = 9) x2/t p
Gender (male/female) 3/7 72 4.337 .070
Age (years) 54.10 (15.08) 58.77 (15.82) -.659 765
Height (cm) 164.40 (5.44) 167.55 (5.81) -1.222 927
Weight (kg) 59.82 (5.07) 62.83 (5.14) -1.283 .664
Paretic side (right/left) 6/4 4/5 460 656
Onset duration (days) 138.40 (22.39) 152.00 (9.35) -1.690 209
MMSE-K 29.80 (2.44) 29.22 (3.52) 419 416

Values are expressed frequency or mean + standard deviation (SD).

Experimental group, whole-body vibration exercise combined with ankle joint mobilization; control group, whole-body vibration

exercise group.
MMSE-K, mini mental status examination-Korea.
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Table 2. Changes between pre and post intervention in gait function and static balance ability among two groups

Experimental group (n = 10) Control group (n = 9) Z

Pre 1527 + 4.22 2333 + 9.19 -1.878

10 MWT Post 11.95 + 2.69 2043 = 7.74 -2.613'
(sec) zZ -2.803" -2.666*

A(post-pre) 331 = 3.87 2.89 + 3.49 -.408

Pre 1791 + 4.37 2191 + 734 -1.306

TUG Post 13.16 = 475 1837 = 821 -1.715
(sec) Z -2.803* -2.547*

A(post-pre) 474 + 1.87 3.53 £ 246 -1.225

Pre 82.24 + 6.31 78.63 + 8.53 -.980

COP path length Post 7197 = 7.76 7495 + 10.72 -980
(mm) z -2.803* -1.599

A(post-pre) 10.27 + 2.76 3.67 £ 6.28 -2.449'

Pre 270 + .24 2,60 £ .29 -.816

COP path velocity Post 236 + 28 246 + 31 -1.143
(cm / sec) Z -2.803* -1.481

A(post-pre) 33+ .09 13+ 20 2123

Values are expressed as mean + standard deviation (SD).

Experimental group, whole-body vibration exercise combined with ankle joint mobilization; control group, whole-body vibration
exercise group; 10 MWT, 10 m walk test; TUG, timed up and go test; COP, center of pressure.

*Significant difference (p < .05) from pre.

"Significant difference (p < .035) between the experimental group and control group.
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