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Purpose The Purpose of this study was to investigate the effect

stroke for more than six months. Five subjects were assigned

experimental group, there was a significant difference in LOS
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patients on an unstable surface. Methods The subjects were 10 chronic stroke patients who have been diagnosed with

Virtual reality training was performed using GymPlate, and a balance pad was placed on the foot plate of the GymPlate.
Then the subjects were evaluated by LOS, BBS, and TUG.

there was no significant difference in BBS (P>0.05). In the control group, there was no significant difference in LOS,
BBS, and TUG before and after intervention (P>0.05). Furthermore, there was a significant difference in LOS and TUG
(P<0.05) after the intervention compared to before the intervention in the experimental and control groups, but there was
no significant difference in BBS (P>0.05). Conclusion Virtual reality training on an unstable surface by symmetrical
weight support and weight shift is effective in improving balance ability in patients with chronic stroke.
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of virtual reality training on the balance of chronic stroke
to the experimental group and five to the control group.

Results The results of this study showed that in the
and TUG (P<0.05) before and after the intervention, but
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Figure 1. Tasks of shifting body weight side to side
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Table 1. The general and clinical characteristics of the subjects

Variables
Gender(M/F)
Height(cm)
Weight(kg)
Age(year)
Hemorrhage/Infarction
Hemi-side(R/L)

Duration(month)

Study(n=5)
3/2
160.00+7.00
55.80+4.43
61.40£9.76
1/4
3/2
9.40+1.14

Control(n=5) P
4/1 513
162.80+4.86 527
55.00+4.30 671
58.80+£10.59 .602
2/3 513
2/3 .549
10.00+1.58 522
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Figure 2. Tasks of shifting body weight forward,
backward and sides
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Table 2. Comparison of LOS, BBS and TUG between groups
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Variables Experimental Control p
group(n=5) group(n=5)
pre 210.66+97.92 199.48+124.14
LOS post 272.86+72.37 185.26+78.71
(cm2) diff 62.20+36.12 -14.22+49.72 0.01*
P 0.04* 0.89
pre 36.00+£11.24 45.40+4.97
BBS post 37.40+10.01 45.60+4.97
diff 1.40+2.07 0.20+044 0.18
p 0.10 0.31
pre 21.56+8.94 21.50+£8.58
TUG post 16.88+8.85 21.30+8.20
(sec) diff 4.69+4.16 0.19+0.76 0.02*
P 0.04* 0.50

LOS: Limit Of Stability, BBS:Berg Balance Scale, TUG:Time up & Go test, *p<0.05

SR XIX[HolM 7HYA ER0| 2 HES EXiel ol Ojxl= & -9



NEUROTHERAPY 2018;22(2):7-11

ogfz, S %mu}

=Eds HlﬂOﬂH ‘9} TUG %7}l S-2J3t 2jol7} Qlglch
TFEhA 7?*}6%1_ FHo th HEZ IRk FE%Y )
a7t Qe Aoz vt

HES e dreeAl S AR AelR <ls)
A A AN FABRE FRE AL ofafgolA] Hlti) Z4A)|

g 7P Hok HES 8] AFols Al olsElet Al
XIXI o] et B } Fast, Wded I A
4 ASAIA —iﬁ% IAJstoF gt i ATAAE 7l

A oF S P4 Alo] Ha S A S AN
713 A }i%%% A e
Azolgel ol HEF BelA MR FAL A

lr mlo

A i HEro g A|FolE stof 4 ASAIA sEo
7FFaL AVSHI ofulHo A AlFols A2|7F S8t oF
golalA Aol7} Qlglck el 19484
L?gLSEﬂ HHU]— 0}143]— Esﬂ 7].115 61:A]— 5]04
. Aol 7MY & A3} BBS9F TUGO
N ol Ao} elston, w8 £ Al 2 AKEs)
S FE AR 5ol sl A4 itk oleF e At
© RYE AoA uhrlS Ao vphlS sk Z44elet
Rt I st 5O AHEAR Q) B4 #E5ES
Z7h ARl WEF ® @i agsHoR A &5
3 7R FAL Haste] AT o]F Sol
p

[e)
ST YN TTEE Z7H17]

0_>f’.. o[N ot

w2 Aol v HES SRl THEd S Aa A
ol LOSEE TUG 7t Al fefgt tol7} vetyton, Al
Aol TR T T 435 T Anet dAsk
ok MR SRS Mol A sk B B
SAR AIFolE A $71eF vhHS AlFolse R LOS &
oA fFefgt Aol7k vehd A TUG -2 7154 %&‘
gs] sto] FofE 243}t sluR WEF T
A} 95t A whes At Qoka AREh
T HES 3R] ERbERr ARwelA Ated &
% BBS9} TUG 7oA F-23k 2fol7} Uit} dub] &

S ol

r:t.l
oftt
of o

1% flo

B =Pg3 AR E0] 4 +F
ki

el wapy
AR Loy F2 Fate o

9 37h AROR” HESIA AFolE
9 A0 guAn dokelrade tayn 34

ool FEUMT FuAT drieleaEde 224

® 7k A ¥l 9FE FUk' olet ol Bl

A A H A A AA| SRt A4 Sl= o 1584
71—71— XJEQ]- 14147;"7]_ x],l_ 1:117_" Eloi

oo=2 T A

[o

FFAA o

D854 AT 8k

2 A7 ST AR 7V

Sgick. BePgE A|xwelA A
ATl 190E AE B sl R

wzue gie] §7] Boig AT
§ _

A8ls

=
R

OIt

A&

9‘@7

L

rx o

54 gHY0R 39 S| G

i_%

fo

g e
k=

(o]
1@
o,
oy

e
=
juit)
tlo o

fi
:?L

B AARAIE

i
X :?:
ol
B
£ oo
N -%
XN
O_|>Z, o2
g o
> &

Bl

s a_ei ArEr webd iy W HEE S
J

™
References
1. Fujita T, Sato A, Iokawa K, et al. Quantifying lower

extremity and trunk function for dressing in stroke
patients: a retrospective observational study. Top Stroke
Rehabil. 2018;1-4.

Virk S, McConville KM. Virtual reality applications in
improving postural control and minimizing falls. Conf
Proc IEEE Eng Med Biol Soc. 2006;1:2694-7.

Mao Y, Chen P, Li L, et al. Virtual reality training
improves balance function. Neural
2014;9(17):1628-34.

Roh JS. The effect of virtual reality based rehabilitation
program on balance of patient with stroke: A

Regen Res.

Meta-analysis of Studies in Korea. J Kore Acad Phys
Ther Sci. 2017;6(30):59-68.

Kim YG. The effect of the virtual reality rehabilitation
system on activities of daily living, cognitive function,
self-esteem in stroke. J Kore Academia-Indust Cooper

10 = Effects of Virtual Reality Training on the Balance of Chronic Stroke Patients on an Unstable Surface



10.

11.

Soc. 2015;16(8):5476-84.

Kumar D, Gonzédlez A, Das A, et al. Virtual reality-based
center of mass-assisted personalized balance training
system. Front Bio eng Bio technol. 2018;5(85):1-14.
Lee HK, Lee JC, Song GH. The effects of rhythmic
sensorimotor training in unstable surface on balance
ability of elderly women. J Kore Soc Phys Med,
2014;9(2):181-91.

Karthikbabu S1, Nayak A, Vijayakumar K, et al.
Comparison of physio ball and plinth trunk exercises
regimens on trunk control and functional balance in
patients with acute stroke: a pilot randomized controlled
trial. Clin Rehabil. 2011;25(8):709-19.

de Haart M, Geurts AC, Huidekoper SC, et al. Recovery
of standing balance in postacute stroke patients: a
rehabilitation cohort study. Arch Phys Med Rehabil.
2004;85(6):886-95.

Lee SR, Bae SS. Effects of virtual reality program on
standing-balance in stroke with sensory deficit. J Kore
Soc Phys Med. 2010;5(1):63-70.

In TS, Lee KG, Song CH. Virtual reality reflection therapy
improves balance and gait in patients with chronic stroke:
randomized controlled trials. Med Sci Monit. 2016;22:
4046-53.

Ox{

SOt
=0

o

12.

13.

14.

15.

16.

17.

BF XIXITHOIA 7heEA 30|

Kim MS. Therapeutic effect of tetrax based on visual
feedback training on balance dysfunction due to ataxia
in subjects with cerebellar stroke: A Retrospective Study.
J Kore Soc Phys Med. 2016;11(4):105-14.

Lloréns R, Gil-Gémez JA, Alcaiiiz M, et al. Improvement
in balance using a virtual reality-based stepping exercise:
a randomized controlled trial involving individuals with
chronic stroke. Clin Rehabil. 2015;29(3):261-8.

Jang JY, Kim SY. Effects of trunk control exercise
performed on an unstable surface on dynamic balance
in chronic stroke patients. J Kore Soc Phys Med.
2016;11(1):1-9.

Park J, Woo YK, Park SY. Effects of sit-to-stand training
on unstable surface on balance in subject with stroke.
Kore Res Soc Phys Ther. 2013;20(3):1-8.

Seo HW, Kim MC. Study on the correlation between
muscle activity of lower extremity and sway speed of
chronic stroke patients according to unstable surface
training. Kore Soc Interg Med. 2013;1(4):75-83.
Kiers HI, Brumagne S, van Dieén J, et al. Ankle
proprioception is not targeted by exercises on an unstable
surface. Eur J Appl Physiol. 2012;112(4):1577-85.





