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Effects of Dance Sports in Virtual Reality on Balance, Depression and ADL in

Stroke Patients
Yong-Nam Kim', Dong-Kyu Lee?
'Department of Physical Therapy, Nambu University, 2Department of Physical Therapy, Graduate School, Nambu University

Purpose: The purpose of study was to investigate effects of dance sports in virtual reality on balance, depression, and activities
of daily living (ADL) in stroke patients.

Methods: Subjects of the research consisted of 18 stroke patients who were randomly divided into the experimental and control
groups, with nine patients each. All subjects underwent 30 minutes of Neurodevelopmental treatment (NDT) and 15 minutes of
Functional electrical stimulation (FES) five days per week for a period of six weeks. Subjects in the experimental group performed
an extra 30 minutes of dance sports in virtual reality each day. Balance, depression, and ADL of patients before and after the
experiment were measured using Berg's balance scale (BBS), Beck depression inventory (BDI), and Modified Barthel index (MBI),
respectively. For comparisone of the state before and after the experiment, wilcoxon signed ranks test was applied and for
comparison of the difference between the groups, mannn-whitney U test was applied.

Results: Results of this study, showed significant difference in balance, depression, and ADL between the experimental and
control groups(p<0.05). As a control of the two groups, the experimental group, which performed extra dance sports in virtual
reality, showed a significant difference in balance, depression, and ADL(p<0.05).

Conclusion: Depending on the result, a dance sport in virtual reality was verified to enhance balance, depression, and ADL in
stroke patients. Therefore, from now on, need for effective program development and application using dance sports in virtual
reality will arise.

Key Words: Stroke, Virtual reality, Dance, Balance, Depression, ADL

. M2 AsolA AIZE etk Hda dekom A1H|9] gHEo]
npa|ERs HupH] 7 S Fdoo ! WES o R Q1% wnt]

MEFe o] A%A Ak B FEOR Wb BE  PHES ISP ARoR Qlste] ek AAA 1A

SHe azto] WSl ZU Qlstel o] Aol WAlsle] B S b AS] B9 B Refstin vh| )

A I, A7) Glol w2, 2E, A)zFd QIx|e e H[WH|SL] T8 Aoli= AIA| O] Mt A Q1 AANE: 2| =
78/ 3ol vlsl 719 Al ARA| 587k AAHA] A4 24 Yl

Received Sep 11, 2013 Revised Oct 17, 2013 ﬂ‘—&é —‘g—@j—%— Zj]_i/\] Z_]E]‘,Z'S 0131@' _—]I_l_—a—é L @_AE ?_E‘)‘]—Oﬂ

Accepted Oct 18, 2013 e e o oo ) )

Corresponding author Dong-Kyu Lee, I[dkpt@hanmail.net HES SHE 2290l ojelaZ A Hal Al A

Copylight (©) 2013 The Korea Society of Physical Therapy ;'(:1 ?j_]/io]—/{g :__J%Z}_% E.%]X_—} o _/,\_B‘gé}xl s U:] _‘fLELI%]—jl_]_ _C'L

Thisisan Open Access article distribute under the terms of the Creative Commons

Attribution Non-commercial License (Http:/ creativecommons.org/license/by-nc/3.0.) %%Loﬂ HH]—X]7] ﬁ]’;}- 4

which permits unrestricted non-commercial use, distribution,and reproduction in any B :

medium, provided the original work is properly cited —?—%% ll:] gz ‘__Z]—7}‘ 771':17_ 9\)1}5 /gﬂ, /\]—§]XJ| —E—Xﬂiyﬂ »E—

www.kptjournal.org J Korean Soc Phys Ther 2013:25(5):360-365 360



Yong-Nam Kim and Dong-Kyu Lee : Virtual Reality Dance, Balance, Depression, ADL

=8
ox
)
oE

o,
£Q,
o
i
Y

N

i
for
X
2

FEEE:
2 g X
9 H
o rr
c foke
hx 5 I
A i
= =
A By

(-
o
ol
i)
rr
I
of
olN
b
o
3[0
o|N
©

N o i o
1=
Ol'ﬂ)iv
4o oy
o?i—iom
Jﬁﬂg\l
© 8 5
og.%\'ﬂ
OI

o H %
N e
mﬁ
>‘§E
ﬂ_gﬂ
N 00—10
r:w
2 oy
—|>: ool
ol
m*d' |
OPﬂr i@
) ot
o >
ijm

B

4, 423 ZAE sidstr] flsto]
L= (Proprioceptive neuromuscular
facilitation), % 2% A E2H(Two motor dual task training),
H|5}A -&%(Behas exercise) W 2] I3} -5 (Muscle
strengthening exemise)jq— FaSS x%:m%zo] gabAo|glal K
A O'D} 078 e o]k e e A2 Al 2
HREsto] it A mARRE §A 28yl wfize] 319l H
w2} Bl O] A Y E AL E & 7}@01]/\1 Eatat ]|
gYar] of et weba] FE A mARY] e glo] 7PgoflA e
Sk 4= Q= 55 4% #-so] HAEofof ??_H:]’.

cjofsl ewle: Eol AlS 28 AlE=Tko v S AlTke.
7FaFa A (Virtual reality)2 24| 343t v]2=3t
Hes Th= tigle Aleeloldom ofefsh 712t Al
Fro 2 wjoll i A4 58 B 23t o] Q145
} ALfA AZEA 5714 Ajefo] Glar x|&2jo|an

0] 7RsobH ARl FA R FARE FA

2 E ol BelA] = Kl
Zﬂ% RIAL T QIsf FabARl A fls 2
CF 1 53] 20006t FRETE A B
A0 %gﬂo]AEﬂo 4 (Playstation), J¥l= $/(Nintendo Wil),
2HPA360(XBOX360):= 71l 73 “duloll mish A
18- teroln] Al AR = Q= 7I7IE0] SAIEA
el 7ol TS o] e W o AL
%1 - .16,17

o i L
iy
oly
ot
X
1
)
i_n“
>~1

=
>
O
2
> f

fi

F

=

t

Ol

-

I/ Flr

19 1o
N o

[> ox
oL oo o

~
o

ol
N
o

0

Of
O

» O
<

1

ol
>
N

d
i

¥
ﬁ

f [
3
10

:
2o o B/
rz
L

4
il

it
=)
1
»- mio

4
.-

12 30 o

jug

THFRALE o)1t 2E2 o] TIe e 7
Bl FE WG WAk oFE, Ao} 9l Shapel
=

361 J Korean Soc Phys Ther 2013:25(5):360-365

I, AL

1. HtHe

Hooal= v w5} 2J(Computer tomography, CT)o[Lf
A7) 5 G AH(Magnetic resonance imager, MRI) A7

vk 67 oA Afst Huld] Fka;
2 SFAA e A mel M AdlA
T AR 9, FFAVEA e ARy
ARG q&_ 98 UJ% HPdstel A KIasele
Ol 7F0P‘11 ol BAL A
olelialar T
2=5ljo] 7]-‘5——8}% E_L = O*O] 10 m oV =7 W3y
7Rsal, 1 713w 9 3] TAl7F Brunnstrom 451
IR AY, slAjef g2l dgto] Gl AR Aot =3t
o] diet W8 A AL AP RolE Sl Ak Al

oX o
o
2
_EL

N
Ho mx
0%
oF
nf

=g =2
ml
=2 0II
s 0%
Ho
<
&Moo
NI
o Olr r:‘_I‘
L
N
:
o
i
)
3
At 2

>
el
b
8,
il
nx
et
p
rl
2
)
_IZi
[o
U
_\|l_‘

)
O
X
nx
=2
s
e
[>
do
o

3] 651t AABIITE 7R Aol A
intendo Z|Ate] 4] 7<ﬂ ok dele 9
Nintendo Inc., Japan)S AR5
a2 % sff Zellolel7t 9}“401]/\194 7HelE|ef
L AEEUE AJS= Hhalol A Aeh
I e PR EYhe VEEARE 4
217171 gAf=] o] Qlo] AlA] vf WeflA] LED & 712
D 37kl A 1412 91215 A & =l
AfTLof|A] AREE] A E Qloji= K—POP DANCE FESTIVAL
(Nintendo Inc., Japan)Z g]HH Ze]AS &of F 5 A4
o o] 2 Fokd el AHEEel Ho] &
Zol= TR0 R TS szo]7] el AufAoA] A
7F e gatol Bk Zlso] dojdtt, Az ELo] ¢t

1o
?
i)
=
Z %x
=1

oo
o
e}

7

2
/s S D
ﬁo
B
ﬁ\L
oZ
et
>

H
o
N
L

o o>
X i
N
ob
ol

S
o
)
B
gt
> ¢

£ 1o
R
H“

rhloo

www.kptjournal.org



Table 1. General characteristics of subjects (n=18)
Experimental group (n=9) Control group (n=9) p
Gender (male/female) 4/5 4/5
Age (year) 66.22 + 5.09 68.44 + 2.87 0.329
Weight (kg) 66.66 + 6.34 65.11 + 6.37 0.286
Height (cm) 165.33 £ 8.00 165.44 + 7.36 0.860
Paretic side (right/left) 3/6 4/5
Onset (months) 9.77 £ 2.63 10.44 + 2.29 0.605
Values are presented as mean +standard deviation.
Table 2. The comparison of variable on pre and post in inner-group
Group Pre Post z P
BBS EG 41.55 £ 1.13 43.66 £ 1.65 -2.539 0.011*
CG 39.77 £ 1.7 40.44 + 1.87 -2.121 0.034*
BDI EG 20.44 + 1.01 17.88 = 1.76 -2.530 0.011*
€€ 20.88 = 1.53 20.11 + 1.36 -2.333 0.020*
MBI EG 87.89 + 1.45 91.44 + 2.29 -2.322 0.020*
€€ 86.89 + 1.90 88.11 £ 1.90 -2.157 0.031*
Values are presented as mean % standard deviation.
*p<0.05
EG: Experimental Group
CG: Control Group
BBS: Berg Balance Scale
BDI: Beck Depression Inventory
MBI: Modified Barthel Index
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Table 3. The comparison of changes in variables between groups

EG z P
BBS 211+ 1.26 0.66 = 0.70 -2.420 0.016*
BDI -2.55 £ 1.66 -0.77 £ 0.66 -2.336 0.019*
MBI 355+ 274 1.22 £1.30 -2.0M 0.044*

Values are presented as mean % standard deviation.
*p<0.05

EG: Experimental Group

CG: Control Group

BBS: Berg Balance Scale

BDI: Beck Depression Inventory

MBI: Modified Barthel Index
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