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The Effects of Vestibular Sensory Stimulation Training on Balance and Gait in the
Patients with Stroke

Hye-yeon Jeong', Jong-duk Choi?

'Department of Physical Therapy, The Graduate School of Health and Medicine, Daejeon University, 2Department of Physical Therapy, College of Natural
Science, Daejeon University

Purpose: The aim of this study is to examine the effects of training in vestibular sensory stimulation on balance and gait of
stroke patients.

Methods: Twenty patients were randomly assigned to either the experimental group (n=10) or the control group (n=10). Patients
in the experimental group received rotational stimulation training, vertical-horizontal stimulation training, gait training on a flat
surface with vestibular sensory stimulation, and gait training on soft ground with vestibular sensory stimulation. Patients in the
control group received general treadmill gait training. The intervention was applied four times per week, 25 minutes each time,
for a period of four weeks. We measured Berg Balance Scale (BBS), Biodex Balance System, Timed up to Go (TUG) test and
Dynamic Gait Index (DGI) to evaluate balance and gait ability.

Results: BBS differed significantly in both groups between before and after the intervention (p<0.05) and changes in BBS
after the intervention differed between the two groups (p<0.05). According to the Biodex Balance System test result, only the
experimental group showed significant changes in balance in the conditions of static eyes open (SEC), dynamic eyes open (DEO),
and dynamic eyes closed (DEC) (p<0.05). TUG test results differed significantly between prior to and after the training in both the
experimental group and the control group (p<0.05) and changes in TUG after the intervention differed significantly between the
two groups (p<0.05). DGI results showed significant change after the intervention in the experimental group only (P<0.05).

Conclusion: Training in vestibular sensory stimulation was effective in improving static-dynamic balance and gait ability of stroke
patients.

Key Words: Balance, Gait, Vestibular
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Variable Experimental group (n=10) Control group (n=10)
Age (yrs) 53.2 £ 133 57.7 7.5
Height (cm) 168 = 6.13 163 £ 7.79
Weight (kg) 66.9 = 7.4 60.4 = 7.4
Paretic side (right/left) 6/4
MMSE-K 27.4 +1.17 26.5 + 1.35

Values are presented as mean % standard deviation.
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Table 2. Comparison of balance and gait between Control and Experimental group

Experimental group (n=10) Control group (n=10) p
pre 35 +10.14 39.90 + 4.77
BES post 44.7 +10.87 44.90 + 6.23
(scores) p 0.00* 0.00*
Rate of change(%) 31.70 £ 17.46 12.66 = 10.14 0.01*
SEC-pre 2.01 £ 1.06 2.04 + 1.48
SEC-post 1.38 = 0.49 1.89 £ 1.35
p 0.03* 0.19
Rate of change(%) -30.45 + 28.34 -5.06 £ 23.02 0.04*
DEO-pre 1.38 £ 1.13 1.14 + 0.55
Biodex DEO-post 0.79 + 0.52 0.92 + 0.4
Balance System
(scores) P 0.03* 0.08
Rate of change(%) -38.86 £ 19.74 -14.02 £ 27.33 0.03*
DEC-pre 2.28 1.7 1.52 = 0.56
DEC-post 1.09 £ 0.56 1.38 £ 0.53
p 0.02* 0.09
Rate of change(%) -44.25 + 18.84 -9.64 + 16.59 0.00*
pre 25.97 + 17.06 26.19 £+ 10.60
TUG post 21.98 + 16.72 24.5 +10.14
(sec) b 0.01* 0.00*
Rate of change(%) -16.98 + 12.63 -6.65 + 5.42 0.04*
pre 1.2+ 3.12 10.6 + 2.59
DGI post 129 £ 3.7 1.3+ 221
(scores) p 0.00* 0.17
Rate of change(%) 14.33 £ 9.03 11.2 £ 25.09 0.72

Values are presented as mean +standard deviation.

BBS: berg balance scale, SEC: static eyes closed, DEO: dynamic eyes open,
DEC: dynamic eyes closed, TUG: time up to go test, DGI: dynamic gait index
* p < 0.05
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