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Abstract

PURPOSE : The purpose of this study was to identify whether 3D motion input device based mirror therapy could improve
on upper extremity function, quality of life and depression in chronic stroke patients

METHOD : Thirty six patients with chronic stroke were enrolled and randomly divided into three groups: 3D leapmotion
mirror therapy group, mirror therapy group, and sham therapy group. 3D leapmotion mirror therapy group performed 3D
motion input device based mirror therapy, mirror therapy group performed general mirror therapy, control group performed
sham therapy. All patients received a total of 15 exercise session over a 5 week period (three times per week). Fugl-Meyer
Assessment-upper extremity(FMA-UE), Stroke Specific-Quality of Life(SS-QOL), Beck Depression Inventory(BDI) were
performed prior to and five weeks after the treatment

RESULT : Subjects in the 3D leapmotion mirror therapy group showed significant improvements in upper extremity function,
quality of life and depression following training. The changes of upper extremity function, quality of life and depression in the
3D leapmotion mirror therapy group were significantly more than them of the control group.

CONCLUSION : The result of this study suggest that 3D motion input device based mirror therapy is an intervention to

improve on upper extremity function, quality of life and depression in chronic stroke patients.

Key Words : mirror therapy, 3D motion input device, upper extremity, stroke

FRAAA

A QA syrpt@hanmail net

=R, 20161 9€ 30¥ | Y 20169 109 289 | AASY 20169 129 12¥
# o] ATz 20169 % HR(0|PRIR)e] Yo shRATAEre] 1Y wol 4=aE e17:)(No. 2016RICIB2010420).



(Trombly & Radomski, 2002). &=
ol E 85 %7t Holal 67 Ho] | 2
7} AR A& 7HA AL S thFeys &, 1 98). Az o] e
obsle Qlo slo] A% LBl A
(Canning 5, 2004; Lee 5, 2016), o]= SFA1AA 9] A7
Nkg 7ha9) Wisto] o8] LMo Uehpw v 8,
Pan BEom A% 2 okl oxHQl el
(Patten -5, 2004; Park & Chung, 2016).

AA o] 7153 olZ2 91st AAMIES] Astoz 9ls U
Rro] FASE AN Eel7h AghE vi(Coderfeldt 5,
2009), o] st Aoj= 13l 4] &o| o}z tiHopman
& Vemer, 2003). T3 S Z7|Ho]E ¢lslo] 220
UE7| &= 3t (Davies &, 2001), $-&= Q8] Frlv &
A= A, 2, 324, AV, &5 # SOl W
EPUH(A1782, 2014), HE&F 8] 7535 B A
FA @2 TS RS-} oYk 1998; Kim &
Park, 2014).

7150l B/ AREAN A URE
A, FAWELTEH ASAR7E AFHAAL Q)
(Franceschini 5, 2012; Lee 5, 2012; Rivas -5, 2015; Yoon
SAEE vHHE /\PXH ARG
= SESHL, 5= st 2
= o BUEAIE H3HA7]7]
93l o= Qlk A A PRt TA A8 Al o
g A S Algol dast, BAS Aestr] S B
2 7 AS 0] 835 o] Qlth(Deutsch 5, 2004).
M-S ol 87t S = HAIE X sHEA we
7| 22 R4 aglEo] Bash, Al F7S
ol-gg 4= QliL, Fu|et FIIE EE o] HEFT A
SolAl BAlAQ Pl A =7A & 4 9
(Rizzo %5, 2000; Sveistrup, 2004; 71X, 2004). 7HFE A
oA FAAEE A= 3D EAYHRAA 7L B ash,
Z|2of] HA AEE2(Leap motion controller)2}+= 3D &

F

ﬁ

O
|
o
jakad
9|L
}11
—ﬁ ¢
rTﬂ
>
__>45
_l
j_
i
rLH
HU
ﬂ&
E

A Sl 2 F HIU}HIX *111—4 02%“’:1‘” %:%
Bajol wul gajol] vhulEo] HakHel
UKL A7 H7te LIRS o] &4
2gst HES fEske i]EOIEKRamachandran =,
1995). &% SAPA A me 4R 57150 ¢
AR FEo] ayrh lvkal B ¢lcKInvernizzi
2, 2013), e} 7)2e) ALAR WL £ 5ol
a4 AR 4= glon HFHQ] FoE 7HE] 9
S THGrunert-Pluss 5, 2008).

wreba] &2 A 542 T HEF dAE e R
3D EAYEFAE o83 ALARE AEste] diidA
oA u|x= &R} 1 G884 tiste] ot 1} i},

ol ket Xh (2) =g oA H %té A
(MMSE-K) 2473 oJAel A, (3) €% &5 AFE(MAL)Q
B3 44 A MIEAOD) 47 259 olek B85
2] UALAHEF ALRHIET) o 2} (@) AJZHA Aoff 4l
Alopdo] gl A (5) 2 Aol HAat wlo] s
o Bolat A= Fck A71ES (1) T A

_I

®

A AT Aol Uk A () HolFoR 3
AT A% Aol ofgle A, (3) H ohE ATATY
ke

oFE Al HAolPH A Foldlek AY A AT R



3D RUYUHIRIE 0|88t HEXI=It HES A2 oX| 25 7Is, &2 2, =40 x|z S

35]0] £9le olo] 28315 CHIRB:1040647-201606-HR-

2. A7AR
B AT A HEE B 363 o sty
T AAE S 2 Y 1294 2R g
3D BAYSFAE o83 ALNRZ ALHRZ, =
Fom ystel A FAAIAE ANstgon, A
TR SERE F 33] 2% ANshdch AW A% A,
Y FE F 4% 4A 2505 49 3, Seue
Hatect
3. 2REF

A2 &5 7152 Fugl-Meyer 5(1975)0] &% $2}9]
A s EE Bk Al e HES 71 s
Z = (Fugl-Meyer Assessment)S ©]-8-310] &A1t &
A= BA &5 73 8= B8] fis A
e 2Rson 4K £F 7)5e oot 2

N [
o

o,

1 e

~—

H o T

[e] [¢]
X Ho] glom, 7 §= @ 027, F 0663

o
N
=
ot o
N>
(b
A
2
L
i
~
O {

o

4ol AL Williams 5(1999)0] &% Fx}o] 4ho] A
= B7rsh7] Sl ARt HE5-50) 49 A 2k (Stroke
Specific Quality of Life)S o]&3lo] =435}t 9 &, 7}
A, Ao, olF, 7I&, A4, A2, AEA g, Ak
o5 5 12990® AAEo0

g, A 7le, AlE, 4

=R 5 219}
drt. B £= F HEFoR 7 FE o 157, F
4924574 0.2 7} SHYieh & Aol A 278 1(2004)0]
Wolsla At Wrx|E ALg-skgc

3] 7HFet &7 A2 = (Beck Depression Inventory)S ©]

1) 30 RHYHHXIE 0l&¢et HExlzd

3D RAAHGAE o83t A=A == 3D EAYY
Z29l HEAH HAEZEZ(Leap motion controller; Leap
Motion Inc., USAY( 1 1), RYFE, A&, H2HA ¢ & =
2IOHE o|&sielth HuAd AEEDe HAstEgeAt
Fellelrt 2ol iae] WAtk ol4jskel MAS 7RISk
A o]t 0.01 mme] AWEQ} 200 FPSQ] &£ == F &3}
o 7o) £71ehe QUAE 4= glon AAE ARE Frame

S91 Al Lo $HYS Tokict

ool @ 5 o] WolA g AR shRiek 11
® S At AL B &
WA e She 2 4 g stk 2). o
© 297} uh shwe wel A

Yy
-
2
do
M
o
il
>
o
QL
2
O

Y2332 1) Playground-I, 2) Playground-II, 3)
Playground-III, 4) BlockDestruction-I, 5) BlockDestruction-II, 6)
CubeWave 59 Z2glo g2 A% glom, o oigh

Q4] g0l thiel B A7), 29w, B ARSLA
2 gxoln] BE X97], £ Wol BE Wy, £8 5

Qeb} wer7) 59| Bagol Easlol ek 1Y 3)

719 1. Leap motion controller



4). 1 F ALAE Z2 A 10717 FEE 123]E 14|

&

E& o] 3HEH FYSIATHE ).
mirror

J

controlle

monitor

Y 3. 3D RAYEGA AY TR Hol 7HEA FEe7

2) Hexlgd 3) tiz

71&* 2 Grunert-Pluss 5(2008)0] A|A|gH THAE & RIS AL BT FUT SAHoA 2 fo] B
dE TRIYS S WU 107 2 Agn O WES AEE vhell AEAR 2Rams A9
7 ZRIH(|YHE, 20100 A& L 9AX|FE(sham therapy)S AA|5}S] oW (Yavuzer 5,

ShA= SRbol7l Qi 2Afof ¢al glolE ¢ $Hxto 2008), A% &2 Y o = & I Pe LAY
ZobdAbo] AL WS A7 T = &8 A =S AT
QP& Hox] 97 Yil A5 & A& W ol 9AA
7 AL wo| A& &9 mo] HAHERE Sty



3D ZMUHYXIE 0|8 HSXIRII HES X2 4% 28 75, &2 &, ¢l 0jxl= &
5. 24 EAHE] {ol4F a=052 Tk
H AjoA 35 ARe A=-8 SPSS ver. 18.0
2IOHE olgste] SAAYUE sty At dAke] o m Z2 3
HH2el S0 o= 71w AE ol8ste] B+t &
FHAE AL, FheolAls HAS o83 s34 4 1. Quks E4
AE SRk R4 oA 2 A9 ®igeol]  disf
Kolmogorov-Smimov test g5+4J A4S Al & 2 2 Aol Zoiet AA| A= F 368 3D A
& AAEEIe el E Pl SIS AF qagng olge AexRE 129, dwE AL RT
HekE dotiy] flo tiEst +H8E ARSOHIAL A pwg gag 2wos mae AT Al 27k A
oA WSS Aol dons] i D8 FAEA g e 0, A%, wEe, oS, w1z 9K 2
(one-way ANOVAYE AF8 ot o 21 RS Hoh g g opat 2ol gusiekp>05) 2).
Ue BF AR (Scheffe)S o] &3kt Amo| e
3 2. AR ARk EA4
g = 3DMT+ (n=12) MT (n=12) 22 (n=12) ¥w/F
A (/o) 7/5 7/5 9/3 963
A (A 58.00+15.15° 59.58+11.87 59.33+13.63 047
A1 A (cm) 164.91+8.82 162.33+6.31 166.16+10.59 598
A% (kg) 61.66+11.85 60.82+10.93 66.00+14.55 588
TR (&= /A 5/7 /5 5/7 892
U]-H]é(—,—q/‘-}é) 4/8 5/7 5/7 234
ur 7] 7H(7] ) 28.91+15.80 26.33+15.51 29.00+19.21 096
2l 2| (MMSE-K) 26.9242.15 26.5042.32 26.50+2.11 147
3DMT = 3D Leapmotion Mirror Therapy
MT = Mirror Therapy
YR A}
MMSE-K = Mini-mental state examination for korean
2. 34 A-F AA F 7159 ¥ v FJ8HAl =ATHP<05). o7f, &2, oL ol A2
H3l Bl 3D RAYSEPAE o83 AXA|mat
ST A = Al F) A &F 715 WIs A& mato] fxtHY SAHCR FosHA =
U Aok Al o 2 SR S = A F 7 (p<.05), &5 FEo|A= 3D RAYHFAE o83 A=
5ol FAALR FosHA 7t skrkp<.05). Al o7t ¥ Amato] tratHe; AR [FOSHA FL(p<.05),
3k Apol= 3D RAYPHAAE o83 A ET| & g A4 F89 oA 3D BAYE-AIE o]
AL w5t 2dtHYg SAYCR Fo8hA =okom B3 AL BT AL ELY HRIFEY SAHOR

(p<05), AL EFo] YRTHT}t Walefo] EA oz

A = ATHE<05)(E 3).

45 -



Ol&t3|X| M4H M4z

&3 A 2o FA A -3 AARE s HE v
3DMTZ (n=12 MT= (n=12 23 (n=12
FMA-UE (n=12) (n=12) il (n=12) F post-hoc
A B C
SAA 23.8346.90 25.08+5.23 24.42+4 .91 0.142
=A% 30.50+4.19 29.08+3.83 25.58+3.90 4.870
AR . \ . A>B>C
t 7.487 -6.254 2310
i 3}eF 6.67+3.09™ 4.00£2.22" 1.17£1.75 15.575"
24 12.08+3.00 13.08+3.20 12.25+2.80 0.381
MU 15.1741.75 15.83+2.79 12.7542.49 5.556
TEA 172" 6.416" 2.569" ABC
t 5.17 6. 25
ofalj = .
W 5}eF 3.08+2.07" 2.75+1.49" 0.50+0.67 10.266
Z2A 4754122 5.00+2.34 5.00+1.48 0.082
ZA% 6.0+1.13 5.42+1.62 5.08+1.44 1.295
t -5.000 -1.603 -0.364
i 3}F 1.25+0.87" 0.4240.90 0.08+0.79 5.938"
Z2A 5.8342.59 5.75+1.66 6.08+2.07 0.079
ES k- 7.42+1.78 6.33+1.67 6.50+1.38 1.556
% . A>B,C
t -5.506* 3.023 11332
i 3}eF 1.58+1.00° 0.58+0.67 0.42+1.08 5.484"
=24 1.17+1.03 1.25+0.87 1.08+0.67 0.111
A} 2] =% 1.92+1.00 1.50+0.91 1.25+0.75 1.717
© X A>B,C
359 t -5.745 -1.95 -1.483
W 5}eF 0.75+0.45" 0.25+0.45 0.17+0.34 6.392"
FMA-UE = Fugl-Meyer Assessment-Upper Extremity
e P
"t zto] gt g-ojEt zpo
Agx @I HF ek 2pol
*p<.05
3.3 A-F 49 A W3l v 4. A A - F 9L&749 H3l v
550 FA 3 A 7k 4he] A Wk oaat 7 550 FA & AN ke -&1ke] wigke ot &
c}. 3D HHAYHARE o] 83t ASA 5T AZA| R c} 3D BHAYHYARE o] 83 ASA 5T ASA| R
A SAAL SASE 4ol Aol FAF R [FosHA St A SR S -&1to] TAFLR FostA St
SFATHP<.05). Al «7F W3kFe] zto]= 3D A YHA A SFATHP<.05). Al «t7F W3kgFe] zto]= 3D A YHAA
£ o] &3 AR B ALA mLo] RLHT FAZ £ o] 83t AR R0 YRR FAXOR [-95H
O &2 [FOtA =UTHP<05)(3E 4). EUTHP<.05). ASA B 9] WsleFo] tjxte] HslefE
ot FAFCE FotA|= YA Fad HAiE HG

thE 9).



3DMT (n=12) MTZ (n=12) P2 (n=12)
A B c F post-hoc
ZAA 131.42+20.64 128.08+16.18 124.50+17.15 0.439
SS A% 144.58+18.37 136.08+13.71 125.58+14.50 4432
-QOL t -7.298" -5.513" -0.849
W 5}aF 13.1746.25" 8.00+5.03" 1.08+4.42 15.777* AB>C
SS-QOL = Stroke Specific Quality of Life
"PFEEAR
"tz W folg Aol
A g R i3t fo3t 2ol
p<.05
FE S5 A 2 FA A5 =i Eek Bl
3IDMT (n=12) MT (n=12) 27 (n=12) . N
A B C post-hoc
ZAA 21.00+6.41 19.33+7.32 21.67+4.66 447
ZA% 17.75+4.94 16.92+6.96 21.50+4.21 2369
BDI . . AB>C
t 4811 3.087 297
v 3k 3.25+2.34" 2424271 17£1.95 5510"
BDI = Beck Depression Inventory
"B FEEA
el e folat Aol
e mtel dEt gt ol
"p<.05
v. @ & SAEI. 3D RAYHFAS o83 AA 7ol A
A ETEL AA 257l FolR S0l e A
BTl A9 B Ak mAS el Aoy TeAES] aveh Heo] 3DEANHGAY exr
- N hy2 o :11—‘— o =]
2 4] 3D BAQEAAE oleslae m Ak oEjey  wol WERelA Alet HENS Algetalr] wwoltk
_ o
8] A, -2l iR WEHE dobns] gigtely] s3gr (S 2014 e E5b SA Ay A S5l
o FAE Bao] Wby WBF B X 5N, 4 ToIorI SUISIRS oS WAL SdHRAS 2
o 4, Sl FHAY ENE st e Fgud Aoy SRR QAHEE o8
2 AN HEF V)5 BB HES B 4x oF B o= FHN] HEeR A S5 AR
N5 4T w34 Foll 3D wAHgAG ofg Wl Wl viETe wekwe] wistel £% Kol
T ARARTH ARART, BaolM BE fojapy) e AS ARAES T AE A=l 8K T8l
AR 9T, ZAAT o] Walere 3D magEaze ool Aol SAAR IS nsle R oA - ol
18T AgARTl ASHREHY frPuct fojal  EANES FU ST SHUL e WA e



thetserelstalx| M4 H4s

B jun Y3} dee] £BAS AT AT SRtk
(Funase, 2007). AL RE &3 A4 &%7]|50] FAIE
=

SAThe Lee H2012)9] AL ALHRE F 58] 45
7 At HEF V1 8% Am A%l wapt
of B Aol LaF B 4] 954, BaHEol A 2.760]m]
ERBO ML 4430F LEREI, Wu F013)9] 7ol
A= AR Z3E ekt E3F 3D BAYSRNS
ol§3 AL T} A FoEE AAF FAA 2
A Lopy] 9fste] HMEF /% 8% HEe] AR
27t AT of - BEA|-okf T FBo Ak 3D LAY
ABAE oY AR AN 2T Az o
& 324 3D

1A
19
Y
)
N
il
2

o Sl B, ot A ARz
ALARE sto] tlaAe] E719} AEolA|7E £3]
7] wjEoln], EAAe] AdmraBon iy
Agstol tlARSo] AwA Aw Holm st FHH
Q Aol YA Holth AFF 5Q01N2] Ao

2% FASOA AFRAS olgT A=E AT
mom Tﬁﬂhw U, 5

1o

ofi

o

)
Ho§2 oY

O
rt
o
ﬁ;ﬁ
o
i)
=T
o mx

yi=d
n
O
Kl
ox
A
o
K
X
o oo
[
il
[
)
o Mo
(2
o2
o
H
i)\

o 47}y

S~
IF
i

ol N ¥R

oW

o HelH el A, A5H 5
glo] glovt Aled alo] 7ha A
9lt}. w3l SongT Park(2015)& 7} =
ol Al Agtee 2014
1412 S-ggo] Zas ot Bustgnt ALN 2Rl
st el el thate] fold FAE B

o FN rioh
By
1o
o
ftfo
N
N

x
o
K

i

o

(]
X
julss
o

i

.

o

15

o FUE—

=1 57

B
N
S
N

44
A QA OA—L— 4%
o

<= a7ke] AR|7E HaskA| ¢o } vl 27 —EP Eﬁ&

= £ 3] 2ol drbA<l

=2 2o tjste] 7 o] A& Aolrh
= °4¥94 Zﬂf&"é.% ot gk A, ARk =7t
171 dutstslr] ojPrhe Tl ok
OE—TLOM% o g2 7HE dides & a9t A
2 Za7t vk E4, B dts WA 6711Ee] A
q o Kl iz, w4 % of
3 gAfoll o sh %‘?:_“J ﬂ% aaE 7Idshl o
s e

F71

="‘é
A
2
E
o
i
o

o%‘='
ol
5
iR
X

rr

HU

o
2

2

R
=

32 fo LU

1529} oF = ilEOH gt waly
Aoleh. QYA R} FRARO| AT} Uk

slok & Zolt. gro.me] Aol A ThaFgt 7]
3 ALARE AASte] T vt thsle] opw

oo e e

7]

I

rlr o
]

pa)

=



3D RHYUHIRIE 0|88t HEXIRIt HES A2 ¢X| 25 7|

V.2 &
AT 3D BHYLPAE o|§3 ALARI} Wy
7 WE% Bae) A 251, Aol A Sl nlx
L e Qobuug AYsteck 1 B, AL RDH

99 YHoAL 3D BALALAE o8 AR
Fol AgA I Tt Be WskE nrk 4
o) Aol Mt Y} 3D RAAURAE o|8F AL
22T AL R ML o ol ek, -2
el 3D HAUYLRAE o g7 AgHmTo| %

gsto] EASHA 02 9051 A| AL aE AnES
Hojoh B dto] Anz njfo] 2 uf, 3D BAYY

£ o83t AL BT} WA HEF Ao A

S 4] A, el FAAYN FFgE A= AR
Ul o g wE23E 3o Al % 7)1l 4o
‘ o AgA e}t HAE G Avt da

X
o
ftfo

N

N
=
pacs

X

A AN

5%, ek oAl F@o11). 7HFA
ZHo] YEFEAe 7)58Re| vXe
2+ x| 284317, 19(3), 101-114.

S0004). Aujele I3 Al ame] Euy AT
A7 o GYES FHOR Bdrfstu A

wefebel, AAbste]

DERY

4 oo

ol ol

ZHT

2

['Q,

or

el & 220l olxl= &

rir
oo

£4212004). SS-QOL HEES o] 8 5% Baje] 4ol
A aole] B AT ohychelm ATursiyele, 4
=]

Hh29, Akl A748(2012). B HET EARY] e
d Hele] #Rt wEREA. =EIetelA|, 42(4),

N7 LQ01). 7R Aol =4l HUEF B4
e, o] wEwel vAe av. FAs}
Sel, AAbeES) =

$74vl, o|3K(1998). MIA|Emolsl HEFHA] -8,

= =

Yt Aokt A8 Yo vA

Lo

F—l—1o
o Mo

3} gk, 1(1), 1525,

oK (2010). AEHRZRIHO] §A HET e A
A EEIEIL 57l nA= @

e, AR =

Bart O, Agam T, Weiss PL, et al(2011). Using video-capture
virtual reality for children with acquired brain injury.
Disabil Rehabil, 33(17-18), 1579-1586.

Beck AT, Steer RA, Brown GK(1996). Beck depression
inventory-II. San Antonio, TX, The Psychological
Corporation.

Canning CG, Ada L, Adams R, et al(2004). Loss of strength
contributes more to physical disability after stroke than
loss of dexterity. Clin Rehabil, 18(3), 300-308.

Cederfeldt M, Gosman-Hedstrom G, Savborg M, et al(2009).
Influence of cognition on personal activities of daily
living (P-ADL) in the acute phase: The gothenburg
cognitive stroke study in elderly. Arch Gerontol Geriatr,
49(1), 118-122.

Davies S, Naik PC, Lee AS(2001). Environmental factors in
stroke rehabilitation. BMJ, 322(7301), 1501-1502.

Deutsch JE, Merians AS, Adamovich S, et al(2004).
Development and application of virtual reality technology
to improve hand use and gait of individuals post-stroke.
Restorative Neurol Neurosci, 22(3-5), 371-386.

Feys HM, De Weerdt WIJ, Selz BE, et al(1998). Effect of a
therapeutic intervention for the hemiplegic upper limb in
the acute phase after stroke a single-blind, randomized,

controlled multicenter trial. Stroke, 29(4), 785-792.



thetserelstalx| M4 H4s

Franceschini M, Ceravolo MG, Agosti M, et al(2012).
Clinical relevance of action observation in upper-limb
stroke rehabilitation a possible role in recovery of
functional dexterity. A randomized clinical trial.
Neurorehabil Neural Repair, 26(5), 456-462.

Fugl-Meyer AR, Jaisk6 L, Leyman I, et al(1975). The
post-stroke hemiplegic patient. 1. a method for evaluation
of physical performance. Scand J Rehabil Med, 7(1),
13-31.

Funase K, Tabira T, Higashi T, et al(2007). Increased
corticospinal excitability during direct observation of
self-movement and indirect observation with a mirror box.
Neurosci Lett, 419(2), 108-112.

Griinert-Pliiss N, Hufschmid U, Santschi L, et al(2008).
Mirror therapy in hand rehabilitation: a review of the
literature, the St Gallen protocol for mirror therapy and
evaluation of a case series of 52 patients. Br J Hand
Ther, 13(1), 4-11.

Ha HG, Ko YJ, Lee HIJ, et al(2014).

3-dimensional balance trainer in combination with a

Effects of

video-game system on balance and gait ability in
subacute stroke patients. Phys Ther Rehabil Sci, 3(1),
7-12.

Hopman WM, Verner J(2003). Quality of life during and
after inpatient stroke rehabilitation. Stroke, 34(3),
801-805.

Invernizzi M, Negrini S, Carda S, et al(2013). The value of
adding mirror therapy for upper limb motor recovery of
subacute stroke patients: a randomized controlled trial.
Eur J Phys Rehabil Med, 49(3), 311-317.

Kim JJ, Gu S, Lee JJ, et al(2012). The effects of virtual
reality-based continuous slow exercise on factors for falls
in the elderly. J Korean Soc Phys Ther, 24(90), 7.

Kim YM, Park YH(2014). The grading of cognitive state
comparisons with different distances across three
conditions in stroke survivors. Phys Ther Rehabil Sci,
3(2), 134-141.

Lee JA, Kim EJ, Hwang PW, et al(2016). Three-dimensional

kinematic motion analysis of door handling task in people

with mild and moderate stroke. Phys Ther Rehabil Sci,
5(3), 143-148.

Lee MM, Cho HY, Song CH(2012). The mirror therapy
program enhances upper-limb motor recovery and motor
function in acute stroke patients. Am J Phys Med, 91(8),
689-700.

Park JH, Chung YJ(2016). The effects of providing visual
feedback and auditory stimulation using a robotic device
on balance and gait abilities in persons with stroke: a
pilot study. Phys Ther Rehabil Sci, 5(3), 125-131.

Patten C, Lexell J, Brown HE(2004). Weakness and strength
training in persons with poststroke hemiplegia: rationale,
method, and efficacy. J Rehabil Res Dev, 41(3A),
293-312.

Ramachandran VS, Rogers-Ramachandran D, Cobb S(1995).
Touching the phantom limb. Nature, 377(6549), 489-490.

Rivas R, Doussoulin A, Saiz J, et al(2015). Application of
constraint  induced movement therapy  protocol:
Effectiveness on the quality and quantity of upper
extremity movement recovery after stroke. J Neurol Sci,
357(1), 355.

Rizzo J, Bernstein D, Gress F(2000). A performance, safety
and cost comparison of reusable and disposable
endoscopic biopsy forceps: a prospective, randomized
trial. Gastrointest Endosc, 51(3), 257-261.

Song GB, Park CE(2015). Effect of virtual reality games on
stroke patients’ balance, gait, depression, and interpersonal
relationships. J Phys Ther Sci, 27(7), 2057-2060.

Sveistrup H(2004). Motor rehabilitation using virtual reality. J
Neuroeng Rehabil, 1(10), 1-8.

Trombly CA, Radomski MV, Trexel C, et al(2002).
Occupational therapy and achievement of self-identified
goals by adults with acquired brain injury: Phase II. Am
J Occup Ther, 56(5), 489-498.

Williams LS, Weinberger M, Harris LE, et al(1999).
Development of a stroke-specific quality of life scale.
Stroke, 30(7), 1362-1369.

Wu CY, Huang PC, Chen YT, et al(2013). Effects of mirror

therapy on motor and sensory recovery in chronic stroke:



30 DUEYUHFYRIE 0|8 ASXE7t HEF A ¥X| 28 7I5, & &, L0l 0lxl= S
controlled trial. Arch Phys Med Rehabil, 89(3), 393-398.

Yoon HW, Kim SS(2015). The effects of motor imagery

training on brain waves in persons post-stroke. Phys Ther

a randomized controlled trial. Arch Phys Med Rehabil,
Rehabil Sci, 4(1), 1-10.

94(6), 1023-1030.
Yavuzer G, Selles R, Sezer N, et al(2008). Mirror therapy
improves hand function in subacute stroke: A randomized



