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Abstract

Purpose : The purpose of this study was to identify whether virtual reality-based exercise could improve on balance, gait and
fall efficacy in patients with Parkinson’s disease.

Methods : Ten patients with Parkinson’s disease were randomly divided into either an experimental or control group. The
experimental subjects performed vertual reality-based exercise, whereas the control subjects performed conventional physical
therapy for 4 weeks. The balance, gait and fall efficacy of all subjects were assessed by using the Measurement Training and
Documentation (MTD) balance system, force platform system, Korean version of Berg Balance scale (K-BBS), 6 Minute Walk
Test (6MWT), and Korean version of Fall efficacy scale (K-FES) at pre training and post training. Wilcoxon signed rank test
was used to analyze change before and after intervention in intra-group. Mann Whitney U test was used to analyze changes
of all variables in inter-groups.

Results : Subjects in the experimental group showed significant improvements in difference of weight distribution, K-BBS
scores, antero-posterior and medio-lateral sway length, ground reaction force (GRF), 6MWT, and step length following training.
The changes of difference of weight distribution, K-BBS scores, AP Sway Length, GRF, 6MWT, step length and K-FES scores
in the experimental group were significantly more than them of the control group.

Conclusion : The result of this study suggest that virtual reality-based exercise training is an intervention to improve on

balance, gait, and falls efficacy in patients with Parkinson’s disease.
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(AAEFS, 2012; AR, 2013). SIS HeE
(basial ganglia)®] 7|5 HEZHOoZ QI3 AY7|= HEo g,

Z A (tremor), 73A(rigidity), 224 (bradykinesia), &
3t ZLA] WEAKpoor postural reflexes)Q} -2 4712 ASE
TEHoR Wtk B3 H&Y BASS R Fa
(perturbation)o]] i3l Z A3t 5 Z=ZH(movement strat-
ey AlEISH] Eolu BoAT ANS woln 74

il

sl kel RS BAGee A
o Y=Y BREd, 37 Nsug o ge 1
VEA, 5H4 LE/1TE ol8T &5 W, JHE
= o8 FHEe]l AFtE o tH(Thaut -5, 1996;

i

2 17 & oe A SgelA Bom 7] 4
ok o] Irk(Flynn 5, 2007). Hh
Ueh A7 A Belo] a2l W S0l we
=g = ok Assad 520112 7HAFAA 7]

o

T E 2 o o

O oft o
ll
I
e
ftjo
B
Y

>
ok
riot
>
3
X
2
oo
<t
i,
i)
riot
>

o

[€)

o

So] Anjet gr)E LAk FAstgon, E the dy
A BE EA N 8% Leade] B Swel 7
W5 el AubAolela MISHYTHZettergren 5,
2011; Mhatre 5, 2013). #5k opje} AAATEAS P4
A

PR e s gt

=
Wii Al Aol ISR SApoA &5 7%, ¢,

8
QAALER SN AT Yol stk
Ao fdlezes AA 28 {4 B, oA
A, AA =t o sk, YRkl =219
Lk o] 30 %) W W1 WSS 68 %eh
B % tkBrod 5, 1998; v 29} Zu|ad, 2007). YA
EETS AP S ANTE 2ok A7kEeA
(Self-efficacy)e ©]-&3sto] G xLE = o=
QAT 10717 §HAL et Foto A4S
AAF= "ol FES(Fall Efficacy Scale)7} Wo] ARgE 11

QltHHur 5, 2010).

=
ox
lo
u
N
N
ox
e
>
N
22
Mo
ol

& A A 24 BEdOA ey B
G2 SARE WAL Jle e 8@ 108E Al
AshAaL A i dAE 10 o0A AplEr1E S A9
w3 gt 247 s Fake] wigskln - o
A ARNES (1) e BAR AIB TR 9
s Aeh W2 (2) #71EY A} F modified Hoehn
& Yahr AW @A OA 2 BA(FSH Ha F2 FHA
A, B Aol A oke)eh 3 GA(RR WA=
ofl, oJxfol A dojuAL; FobA #2] Zeh dF B

= SlaL ofd FEjef 2

A R Egn o A

2EA A Ad A Q) FE Ee o S
st 2k 4) B71HLR FEe 5 TR o
shal Qe A Foldinh A A At A A9
A e AWshla A Fo] A A=
ekt

|
)
|
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tem (Measurement Training and Documentation-Balance
System, Apsun, Germany)= AF&SFE T A4 #3529
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LAl Al A 34 S Sk e T Hatgie
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ASAA 3t o o2 E5d= AdE S5t
- A = e BAIE S 1 3=
2 A A5} tH(Breniére 5, 1987).
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& Zx=(Korean version of Berg Balance Scale, K-BBS)Z
ARESHITE A ZAlA = A7), dEReR A7), 24
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Table 1. The general characteristics of patients
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Experimental group (n=5)

Control group

(n=5)

n % n %

Sex Male 2 40.00 3 60.00

Female 3 60.00 2 40.00

Mean SD Mean SD U p

Age (year) 76.20 + 3.89 78.40 + 5.77 9.00 .548
Height (cm) 160.58 + 7.32 165.24 + 9.34 7.00 310
Weight (kg) 68.70 + 7.96 62.70 + 6.17 6.00 222
H-Y scale 2.20 + 0.44 2.36 + 0.50 8.00 421
MMSE-K(score) 27.20 + 0.83 26.60 + 0.54 7.00 310

H-Y=Hoehn and Yabhr,
MMSE-K=Mini-mental state examination for korean
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7} 91 2)tH(p<0.05).(Table 2).

3) 3% W1 29 Y=(K-BBS)9| W}

AFFe el A 43.00:3.08%, T T 49.80+3.767

= BARACR felsl S7stArp005) BE
T A 43.3346.134, TH F 45.06£591 072 =7
ek AP tha Aolo] £A F H4el et
Rl 2Hol7 AKALHP=0.05)Table 2). 2, Aol
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Table 2. The comparison of balance between experimental and control group

. Experimental group (n=5) Control group (n=5)
Variable Mean + SD Mean + SD r
o Pre 13.20 + 3.03 14.00 + 2.00
WBDD-E
Post 8.00 + 2.54 11.00 + 1.87
(%0)
’ Post-Pre -5.20 + 1.64 -3.00 + 1.22 0.043
)4 0.038 0.041
Pre 43.00 + 3.08 43.33 + 6.13
K-BBS Post 49.80 + 3.76 45.06 + 591
- scores
Post-Pre 6.80 + 1.48 2.00 + 1.00 0.008
)4 0.043 0.059
Pre 6.23 + 0.80 5.79 + 1.07
ML Sway Length Post 5.01 + 0.74 5.43 + 0.81
(cm) Post-Pre -1.21 + 0.61 -0.35 + 0.44 0.983
P 0.043 0.043
Pre 9.16 + 1.49 9.03 + 1.77
AP Sway Length Post 5.41 + 2.03 7.96 + 1.58
(cm) Post-Pre -3.74 + 2.02 -1.06 + 0.41 0.009
P 0.043 0.043

WBDD-EO= Weighr Bearing Distribution Difference with Eye Open K-BBS=Korean Version Berg Balance Scale, ML=Mediolateral
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JiMEA Vgt 20| M7ieH Xt FY, Bl A HYEs20 0= FEh ofH|gT
AP Sz Abolo] FH A MEO] WFS  Yrhpe0.05)(Table 3)
vmelglS ) AR GOt Holst BAEA o
Table 3. The comparison of gait between experimental and control group
) Experimental group (n=5) Control group (n=5)
Variable p
Mean + SD Mean + SD
Pre 435.86 + 90.13 451.74 + 93.71
GRF Post 473.03 + 77.47 457.75 + 96.88
N) Post-Pre 37.17 + 20.89 6.08 + 4.97 0.009
P 0.043 0.043
Pre 180.80 + 33.25 181.00 + 12.08
6mwt Post 201.40 + 29.69 189.60 + 8.79
™M) Post-Pre 20.60 + 10.21 8.60 + 6.65 0.047
P 0.043 0.043
Pre 418.92 + 48.99 410.11 + 65.62
Step length Post 451.84 + 4797 432.68 + 78.94
(mm) Post-Pre 32.92 + 9.62 22.57 + 13.71 0.347
P 0.043 0.043
GRF=Ground Reaction Force, 6mwt=6 minute walking test
4. T8 A3 P 2579 43 2 oAl 7t p<0.05). AL} tjz=at Aol
of FA A A Bd 4ol Wk wmste
HBES HHESY IE S8 U 06, & 2 o BARACR AR Aol BEEe009)
AT SIs0STIHOR BASACR RS FAE % AuTol gaTnd £Y AT 94 Avy 44
Acp<0.05). = N I ot ZAtHTable 4).
73.40+4.33 0|4 & & 7840+3.71FH o2 FATH S
Table 4. The comparison of falls efficacy between experimental and control group
. Experimental group (n=5) Control group (n=5)
Variable p
Mean + SD Mean + SD
Pre 73.40 + 6.54 73.40 + 433
FES Post 81.80 + 5.71 78.40 + 3.71
(score) Post-Pre 8.40 + 2.07 5.00 + 1.87 0.014
P 0.041 0.042
V. Lz of H|3ke] 1LY A= 68.3 %= 2uf oA & A
52 Holil QUHEA N 5, 2004). whebA oplER 2
ey s SEolet 4 gy, ngeg 1o TTUEE AW AR Ko S9N wdens
_ =4 1 UAFEL Z]s L = 2%
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5 Al oo 5L A0 1EE > 5 5
oA 1 HPLLr} L= Eo|dt qjElo] HPS Hol AdA 7R 52 7HERE S FEste] #ojeAte] 5
= oulsly O3 AFEH Al FAL AGlaLdk A& o)
CHHirsch 5, 2003). o]& ©ol3] Autw-olo] YALE 30 % S skl ookt 7HEEA S Aled Lo
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