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Effect of digital therapies on balance and gait in children with cerebral palsy:

A systematic review
Jung-Hyun Kim, Ph.D., P.T.

Department of Integrated Alternative Medicine, Shinhan University, Korea

Abstract score to assess the quality of clinical trials studies.

Background: Digital therapeutics are software medical
devices that provide evidence-based treatments to pre-
vent, manage, and treat disease. Digital therapies have
recently been shown to be effective in motivating
children with cerebral palsy as a tool in neuro-
psychological therapy. Digital therapies improve pos-
tural control, balance and gait in children with cere-
bral palsy. Therefore, this study aims to investigate
the effects of digital therapies on balance and gait in
children with cerebral palsy and to provide guidelines
for prescribing digital therapies for children with cere-
bral palsy.

Design: A Systematic Review

Methods: This study searched for English-language
articles published in medical journals from January
2000 to July 2023 using PubMed and MEDLINE
based on the year of initiation of the digital therapy.
The search terms used in the study were 'digital tech-
nology' OR 'digital therapeutic’ OR 'mobile applica-
tion' OR 'mobile health' OR 'virtual reality’ OR 'game'
AND 'cerebral palsy', 'balance' 'gait' as the main
keywords. The final article was assigned an evidence
level and a Physiotherapy Evidence Database (PEDro)

© 2023 by the Korean Physical Therapy Science

Results: The digital therapies applied to improve bal-
ance and gait in children with cerebral palsy are
game-based virtual reality training and the Nintendo
Wii Fit program. Both digital therapy interventions
had a significant effect on improving balance in chil-
dren with cerebral palsy, and virtual reality training
significantly improved balance and gait. However,
there were no significant improvements in balance
and gait within two weeks of treatment, regardless of
the type of digital intervention.

Conclusion: The study suggests that this data will be
important in building the evidence base for the effec-
tiveness of digital therapies on balance and gait in
children with cerebral palsy and in advancing clinical

protocols.

Key words: Cerebral Palsy, Digital, Gait, Postural
Balance, Therapy
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I. A

A" A 54 AW o, #e 2 ASE 98 Algshs AZESL ] E8IV|E 27 7N A5 E AlE
st )il 3FS) th(Digital Therapeutics Alliance, 2018). = U] TIAE x| m Ao thst A ol= A5 A7} H Q3 3}
27 2A 7N AR SAE 28 AZE 9o] HAY 77]E o] gsto], A AolE o, #E, AE
Aot & A, 2020). X7 Aol YRE A5AZ L8 =45 74 - 7Hd3E 2 (Augmented -
Virtual reality; AR - VR), <13 A5 (Attificial Intelligence; Al), WEFH~(Metaverse), ©]Z2]7|°]4(Mobile
Application; App), 7Md 74 H4ks) Q1#] A& 3 2 77 3(Computer-based cognitive rehabilitation; CBCR)s- ©] 3] .
o, CAE X ZA42] A ¥1E3= AR - VR, CBCR, App©] =UTHAEIE 5, 2022).

o] T 7MFAAL HFH Y stgo] W AZESo|R vhE thstd AlEdol S AREsto] AREAF Al A
Az gl oW E QL fALSHAl Holal WA= o) o E 4= Qli= 7] 3] & Ala S Weiss 5, 2004). ARHA ©
2 AR A= BAE o|u A g s A-g JPE AYE 9] o]F W 22 AlEgo]d dAe] Eelals WAl o w 7}
F MANA =3 EA3S =2 4 tKSharan 5, 2012). 7PIAAS ¥g O E A g2Al= FHE AA
A AR50 == AR 7] A8 (Riva, 2005), 257 152 A 288 1A 5 Qs A o] Slo] w4
v ofgo] e, e, AA 2d 9 B Sl FAA -5 7hAdo] YERITH(Fehlings. 2013). HAE A=
A AFL AS AR A, Rk Astel A 5o, o) okt A, AY) B A A% VI 5 AR
Zpe] d ool whet /pEstE A5 T2IRE AT AthHuber 5, 2010). WA HAE 2 5A]= AR
obE oAl Al 7 mEwls Alyetal, Hd dEs S7MIA AY A5l @A ojth(Wille -5, 2009)

/duiy] obFo] AL dutAow e AR, A4 AE, do] A5t 23 7E A5 220w 1
H Zg o] oflm ofFl] 54 o5 sidsk= Hl H4o] lthSaan &, 2017). Ad 2 W sk fAE
|54 5 sl 7PdE A 71N I e R AL HArH] oksS Qg AR A X8 WA 0E oiF H gl
J(Parsons 5, 2009), A& X 50| 7TMIAAL 7 A AlAElef] AF8-3tE Aol AdE Ejo]thDeutsch 5,
2008). 7FdEA 7IRE QIETHEE. AL H5FE st=dlolsl A E oo AE QIFHAEHE AEHo|HE
Z-g-30] ofzo] AAAH Kol ol Fojstal(Rend}t Wu, 2019), & &5 593 Az 4, 57] o,
TS 55 FQItk(Harris®} Reid 2005). ©]2 3 QI EIH. AU AFALS] 7|& 500 uwhet 24 = glor,
obg o] AEo] FtEH ts WA dolE® dadol=ste] Al AEAHE AT 4 UTHSajan 5,

2PN

N

=
2017). o]& % 7PEA 7Rk Qg A 5= WHAARH] ofgo] FHSH =i, M1, VES S5 A 713
= A, $715 Folst=dl &34 o] tHarris 9} Reid, 2005). /dvia] obgoll 7Md@d FHE& s
u I AR 7} 58 F7KBilde 5, 2011), 738 58, B3l XG5 o] e thBrien?} Sveistrup, 2011). =43
Zlo

19} 2pA| Zd 8l ofyel 742}, x| Z), Q1% 4 YE Aol = %—t‘ll——s]-tr:](mhse 5, 2013), o]= w4
49 12 fnel] diie] Wgehile] 39 FAL AT F3 o] thKachmar,
& AL M7IRE A77HA ek AjelA A Bs A WS frAldhs 58 o th(Kachmar,
2021). %5 ﬁ%ﬂl, 28, 29, 18 544 z.&a, %) sl A7k B AR A AR BAE AT A8 Y

H ok AU A Qe ol ApAl 2E ol AR QlEl o5 Vs
I} LA Zo]of] o]E-&-0) O]U](Pm&} Butler, 2019). A4l 24 Folli= HAdvH] ofbzo] AAY 18 3]
A & W= 7154 B85S ofHA Y| wliEoll(Pin? Butler, 2019) ¥4 W 54 3 x4 g
H] obE A& ZE ] 7h F % F3to|thFehlings 5, 2013). TIAE A ZAIQ] AEHEE ARl HAdnh
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Ir

obs 2l Al 24 9l #EE NS Sl AREE= A A 5ot Bonnechere -5, 2016). °F&719] T A

27 7rado] Hold o R o] A1719] 1A% EElA 8 NS Aol avtao|thSakzewski 5, 2014). A 3
Aol & @idsh= 7 AIAEE] A e 15~16A40l $Hd3] A<E S Z(Steindl 5, 2006), 54217 A7} k3t
7y A= @A) WSt =2 7S Hols Al obs 9l Aadvel AA| 7 AlF T2 3e Al wsof

K Gatica-Rojas 5, 2017). Wb TR 2 5A7F 34 vie] ofg o] 44 3 B3] njx= avk= Ad A&
oM Fagh olfr® o R Qe A Eolol gt WA vFet T2 tAE A 5A7F HAIvH] o
o] #@t Bof vjA= gyl ek =97} sk, o] tAd A5AY] S, A WEr, A 7]
3y, 5 gyl wket H/dvin] ofg o] ¢ Bael gk £4jo] Aesitt. weby E A HAdvh] ofEe]
A YAE A BA7E F e Bl vA= a3E 2ARSRL HAvH] okg o] HAE A SA AW The| =Rl
A sty g,

I. A-7+49d

Hig{ ol

M

1=

HI

|7:-|I oHd X =
2 A= gAE ABmA7E HAdv] obEl] 7 W B nX= s HES] A8 dAE AEA
A& AEE 7|IRES Z(A29F 5, 2023), 20001 01-€F-E] 20231 07€714] 2Jgts] o AlAE o] =i

PubMed$} MEDLINE §] do|E] o] ~E ARg-3to] A akitt A7l AHg-E 4 &o]= digital technology’
OR “digital therapeutic’ OR ‘mobile application’” OR ‘mobile health’ OR ‘virtual reality’” OR ‘game’ AND ‘cerebral
palsy’, ‘balance’ ‘gait’ 5 & 7| EE ALt A9 A7 v 7249 APATeF T2 o=
A AT AT AR o, A7t A ok, AR dof7t ol AT, vAE A=Al
gigt SA e A7, AE AMulAE v olE =EOE 2000 01€FE HIE7HA AgE AFE

3

AAEAT AT AL 7S NE A A, FAE A, Sl AT " AAA 2 B mERERA S

AL st T8 719=E S8l AMste] F 523718 =7 F v A AdATel A9 AdAT AATt

obd 465709] w=ita ALE 587 =l ® AdEd AAE ARSIt 255 EUlE S A A"

A5A7E obd 7B, 78 9 B3-S e A7) obd AFE Al 167 =2 diE gkt dEs )

$13l PubMed®} Google 7 A& ARESEe] =i Y25 2o Y & 250k L3 8k A+ 57 =i
Kl

AL, A% AN = 1AE AP AT AAYL 9 AF 24
AL o BelNEsNE BY% Ay 183 A4t 244 S0

AAste] A A3E vl 24ste], HF AN =2 11715 A G sk3 thFigure 1).
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4 N 4 N
Web database searching No randomized controlled trial
(N=523) or No Clinical trails
(N=465)
A A - J
é A gcreem’ng articles excluded(N=42\)
Screening on title and abstract Duplicates removed(N=3)
(N=58) No digital therapy(N=10)
No balance or gait(N=29)
S J
4 N 4 N
Full textarticles assessmiont Full text articles excluded(N=5)
(N=16) Abstract only(N=5)
- J o J
7 N
Studies Included
(N=11)
N J

Figure 1. Flowchart of the effects of digital therapy on balance and gait in children with cerebral palsy

HE =9 AA FFES Atbesman 5(2008)°] A ZIMbeE Hrlsiglom, Aol Ae
Physiotherapy Evidence Database (PEDro) 4% 7] 3} thBhogal 5, 2005). PEDro A+ 72 @2 1580=%
o = ol @07 HUEkaL, F 10802 AT PEDro Has A7) A3 =S H71sh, PEDro 3
F7F 038 U 4532 BB 682 ‘£, ~1082 olF E57 0|t Moseley 5, 2002). A7 H71=
e 159 o) EEAEAL AJA Folu, AAA 1 A Aol = gt E9 Aol PEDro A =
AME YA o2 A3tk Azte} thehd E9A8e] A2 HrE A 2polrp e A AR g=ste] 2
T B7hE HE AAssith

PEDro A= 9510] 170(9.1%), 873101 571(45.4%), 771°] 371(27.3%), 671°] 270(18.2%)5 AFAIetR o 3t
7458 02 YERITHTable 1). ¥4 =52 A2 +52 Al sidshs =% 870(72.7%), THA 371(27.3%)
o|T}<Table 2>.
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Table 1. Analysis of papers

Author Title The le\fel PEDro
of quality Score
Saussez et al.  Efficacy of integrating a semi-immersive virtual device in the HABIT-ILE intervention for i 6
(2023) children with unilateral cerebral palsy: a nomrinferiority randomized controlled trial
Szturm et al. Game-Based Dual-Task Exercise Program for Children with Cerebral Palsy: Blending I 7
(2022) Balance, Visuomotor and Cognitive Training: Feasibility Randomized Control Trial
Jha et al(2021) Randomised trial of virtual reality gaming and physiotherapy on balance, gross motor I g
’ performance and daily functions among children with bilateral spastic cerebral palsy
Effects of Kinect Video Game Training on Lower Extremity Motor Function, Balance,
Jung et al.(2021) and Gait in Adolescents with Spastic Diplegia Cerebral Palsy: A Pilot Randomized I 8
Controlled Trial
Kachi t al.
¢ (rzn(?;l; a Personalized balance games for children with cerebral palsy: A pilot study I 8
Pin & Butler The effect of interactive computer play on balance and functional abilities in children I 7
(2019) with moderate cerebral palsy: a pilot randomized study
Gatica-Rojas Does Nintendo Wii Balance Board improve standing balance? A randomized controlled I g
et al. (2017) trial in children with cerebral palsy
Sajan et al. Wii-based interactive video games as a supplement to conventional therapy for I 9
(2017) rehabilitation of children with cerebral palsy: A pilot, randomized controlled trial
Treadmill Training with Virtual Reality Improves Gait, Balance, and Muscle Strength in
Cho et al. (2016 I 8
0 ct al. (2016) Children with Cerebral Palsy
Tarakci et al.
ar(zc(:)116e) a Effects of Nintendo Wii-Fit video games on balance in children with mild cerebral palsy I 7
Sharan et al. Virtual reality based therapy for post operative rehabilitation of children with cerebral I 6
(2012) palsy
3.9+ 24
HE A =0 Ak, ARL AlE, A7 d4 % 2 PEDro e Uy 2t<Table 1> 3 E 4] =%
o Aok A2 Axeow AwsRoM, Adsh A%, AT, SAPE SYET 9 Foke s
SA o] #¥ e B °ﬂ 2] = éﬂrf’n ApAS] 7=ttt A A

, AR A 2l A Ak

o) A g3} tiAe

B3 =

=aplon, TAES eyt

714331 TH(Table 2).
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Table 2. Levels of Evidence in Analytical Articles

Evidence level Classification Frequency Percentage(%)
I Systematic reviews, Meta-analyses, Randomized controlled trials 8 72.7
I Two-group non-randomized study (Cohort study, Two-group before-and-after comparison) 3 27.3
m Single-cohort non-randomized study 0 0.0
v Individual experimental studies, Surveys 0 0.0
Vv Case studies, Expert opinion, Qualitative research 0 0.0
Total 11 100.0

m. 2 3}

1. =[4oHd| olse| CIXE X[=H A9l cHatAl, 5F =7 & SAf S

Hdve] obgl] YAE A g5A A7 tidRl S B A SR 1l s EAE A9tk
A Jukn] 770(63.64%), 734 HAduh] 471(36.36%) 01t HAJuH] ofs-2] tlE2t 75 5 Al 22El(Gross Motor
Function Classification System; GMFCS)°] 2= A7 971(81.82%)°]™, GMFCS I-1I:= 371(27.27%), GMFCS 1 -1l
2 470(36.37%), GMFCS TI-III 17](9.09%), GMFCS IV 17](9.09%)°]th. 5% ¥Adnk] A5 170(9.09%) =
AL 7 o] AtellM= GMFCS FI(72.73%)]1 ¥/ vin] obgs tidor A+-5 Adsielrh. thdate]
Modified Ashworth Scale®] & 9175 370(27.27%)°1 ™, 55 MAS 2 v|to 2 ¥ vl ols2] 42L& 75
912] 172 olatell A okghe] Ago] mAXAY 7FERIS] E-EelA oihe] A o] AR = ol Ee I oE
shath A" X 54 AFES Adl thdAke] = 75 &7 Al Al(Manual Ability Classification System) 27H(18.18%)
9} 7Fo] A1 A A AMini Mental State Examination) 170(9.09%)5 A7 7] 88kl et thikal &2 o
AR A"E V1=t o2 AT 170(9.09%) 5 AlLlEtar, tiFE 4~20417F 1070(90.91%)° ] HF

S S Be delA o F B By Ahd 54 =t Frtsielow, #E ks oks e d AR
(Pediatric Balance Scale; PBS) 6711(54.55%), LolAxA 7] AAKTimed Up & Go Test; TUG) 271(18.18%), &
7] 7 AKPediatric Reach Test; PRT) 271(18.18%)°]™, 54 w3 % AKDynamic Balance Test: DBT), F3}t} &of
2171 ZAAKSit-to-Stand test; STS), Kids-Mini Balance Evaluation System Test(Kids-Mini BESTest), Modified Clinical
Test of Sensory Integration in Balance (MCTSIB)E S T2 ARSIt 52 A8l W 52 555 7]
$13l  Computerized dual-task(DT) balance assessment, Nintendo Wii Fit balance, Center of Pressure Path
Length(COP-PL), Center of Pressure Sway(CoPSway), Sway velocity, Distance Center of PressureS ©]-8-3}] 3 7}5}F
o, 52 715 3 7HGross Motor Function Measure; GMEM)= 471(36.36%)01™, A17] 52| 715 H7}& A
otk B3 =48 &£n 1 Ag =4S 9@l GAITRite = B 3E559) B3 712 270(18.18%), 107 E] X387
A} 270(18.18%), A|7-8 A ofl= 23 w3 7} 271(18.18%), 6% K8 ZAALo] ™, 10-stair climb test, A Rasch Built
10-Item Questionnaire for Assessing Locomotion Ability in Children with Cerebral Palsy(ABILOCO-kids)%. A2 ]
t}

SA W2 AY 7R 7P dA

_—

=]

e
r
I«

2719 770(63.64%) £} Nintendo Wii Fit A1 470(36.36%)°] ™, ©] &
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AD 7F 73 FH 22 g3 )27 Bl 470(36.36%), Nintendo Wii Fit Al9 3} th2 Bl 1+ 470
(36.36%), 7P T Z2 3y AR SF3) v wdt A 270(18.18%), Al 7INE 7PdE A Fed 2 e
¥} Nintendo Wii Fit Al Bl 170(9.09%)°1 o A E X|EAlol tf gt T4 717> 2755 12577k o] H, 25

o

-

270(18.18%), 35 270(18.18%), 6 470(36.37%), 8F 17H(9.09%), 125 27H(18.18%) = XY= o F& HAR=
402 AR 17 EEE 3L 7R Al83EI T Table 3).

2. =|gotd| ofs9| CIXE AZHM7 2 H 2o 0jx[= &2
AA, A 7N 7P FE TR O 2aS v aEls W H/dvh] obEl] 3 9 B nX]=

g mha]
W AT A AT T 471(36.36%)
o] ApSof| Tzt ET} o] FE AT A= 47 T 27H(50%)°]
, 1‘41 (75%)94 ?oﬂﬁ A tigh AnkA Asdza)ek A7 7P TR a9 B AR R
U} AREo o8 2| &, Kids-Mini Balance Evaluation System Test, th5-2} 715 71 A17], 7], @27, =
of Al f-2lst gdo] Tt BEo] Ao A= COP(Center of foot Pressure) TPL(Total Path Length)¥} step
length, stride length, single limb support time2] H.3 dgo] Q1o F2 HAL= 47] AT T 170(25%) = o2+
I AT B w2t 7]s Bkl ol @ H el A 270 7] 713bel] ol gh @do] ATk o] ATt
7P @4 T T2 IS Ak EjA 8} vEe] #Fel it aado] les AL

A, Nintendo Wii Fit?} tlZ-& Bl alelS o HAJvh] opEo] 38 9 wWae) wx|= J &kl tist nlwo|
T}, Nintendo Wii Fit2} tzza-2 vl w sk A= A A5 5 471(36.36%)°1 T Nintendo Wii Fito] AR9-of] tfz"
R} eye open condition®]] 4] CoPSway(Center of Pressure Sway), SDAP(Standard Deviation in Anterior Posterior), ¢}
S HHLETE o 2pol 7t At AT 4 T 27H(50%) 0l Tk B Aol A el o gk ANt A
F(NZT) ) Nintendo Wii Fit &5 AP HTE AFS-of 3 3 7K CoPSway(Center of Pressure Sway), ©F&vt 3 2] &,
dojMx A7) AAL obs W7 AAL ekkth doxr] Habell welsh ol llen, B3l £ 13 7g,
10" E] X3 AL 10-stair climb test®] XY= F-2]3F 2}o|7} 3Tt o)== HAdwle] o} ol 4] Nintendo Wii Fit<
Wauly] o] 78 ste] gabAo = JeRgTh

AR, 7hdad - 22O AR e vwskls w WHAARR] obEe] e W KA A= JEk
it etk 7R T ZR IO AA des g Ak A AT F 270(18.18%)01tk A, 71
A T 2792 Hand Arm Bimanual Intensive Therapy Including Lower Extremities(HABIT-ILE)%}
REAtouch® 7Md-#A-S AFg-3 HABIT-ILEE H| w3t A2 F 15 BF AFART ARSo A 6% Esﬁﬁf\}ﬂ
st el oy 1EIE Aol= §ltE =4, Nintendo Wii 7172} Nintendo Wii Fit Plus 527 X% 1%
A3t 7P Evad REFATY EYad HYFHTS vl A2 JMEd Eged E%’%%f
o] APA-AFE WMo A tls 2t 71558 7Ee] Al Qs A, obs @A S, 100]H B AAReE 237 KB ALel A
T2F ZF FESE Abol7F Uitk o= A Ao Ag 7 Iw B B3o] FEHIARE 7 IEF] fosh
2ol 7b Sl AL 27 FAE AS - 71 o] A Aow Holw, F WA Aqte] A M d4
EY=de] A9 8 TAZ 79y v T8 BF EfTd o vlE] a3AQ Ao Helth 2 FAE
T 270(18.18%) = A ¥ 3 Alglo] a3 AT frolgt xfol= §llth whebA 7P A4 1
aRe] FER ol FAY ]7Jl-:_ TR BPol| = wH Zow At Hrk

vpxEko 2 A9l 718k 7Pk @4 F 2 733 Nintendo Wii Fit A9 ¥} Bl wald S o ¥Adnbe] ofF9

FXE

(K
it
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H| 2= el dist vlaelch A 719k 7Y dA /2% 78837} Nintendo Wii Fit 71]
A AT T 1709.09%)°ltt. AR S P A AR ABA R {05 gFdo]
P 2ol gtk HEo] F IE B dojAA A7) AARelA APdET ARl -2

T2 27 TAE o= HAvh] ofFold o & W BE FH o) FA 7|3to] Fostts A 7‘]/\}

F%'ﬁ 30 1o
0(' %Z fllo
:ﬁ

V. &= ¢

B A= gAE X 8A7F HAv] obF] ] 4 B n]Xi= g3E olr ] 98 2000 01€H-E
2023\ 077FA] A 7|15 A 9]7]5S vlE 0 % PubMed 9} MEDLINECIA] A M &1o], & 11712 =F-o =2 AA 4
1Z&E 3Tk

WA, A 7IHE 7P SHET VE QA BT ols 7 EF %, Kids-Mini Balance Evaluation System
Test, th&2t 715 B7ke] 4171, 2271, 2el7], AzollA AR Rt Aol 018 o] lar, ¥ A2 50%
v 7P FHTo] 7€ A N ET B AR 487 1o A {2lsk 2folr) Qlqlek oFsl W A7}

=

—

22 A e FEAA EAleE A Alo] Aekel] thgk A A Ee] A AL HA v ofs o] 7Y sEe S
1] %1 T Woollacott ¥} Shumway-Cook, 2005; Girolami 5, 2011). Al 7|8F 73 A7} 75 22U ] v 52
7% s8& A3AI7](Pavao 5, 2013), AlY 7IRE 7PFEA 22 Ol E I 27] W 7)5F ol F)
o] kof| wieh HAdvi] ofgelA] B 9 #¥ sHS AStET 5 AtHPavao 5, 2013). 2 ArellA AHEE
A 7IRE 7P ZR IS A2 o, Al B RS R mAole Al Ha B el 9480 3t
AE(AA A2k 2o A 7h 2] A3 A7)0l dasta, ofd o]F Al L WAIve] ofF o] AT
945 ZFskA &/dskstth(Surkar 5, 2021).

7P A AGe] ASARJD A2 = A duiH] opgo Al viE Fo] a1 A A o]0 vHE A5l thgt
715 Folsha A=A 0 FofsA et Al e okse] i 2F 0 AT A8 H A s 2w
StE& FA8(Tieni 5, 2018), HA ] ofgolX 5 7o &= fsire &5 s A A2 2137 1
o] stk A, 2021). ©o & F&l 7HE A AYE WA obselAl Sl g, AR =k, $V1E
Ag 5 71 A ARG =43 s A d® JAE S 7P SRR W o] tHBonnechere
s, 2017). o= 7S Al Aol 4 75 g55t= dl FoE AT S AT oA

Al

BAEAeR g F5eh=

SITHCano Porras &, 2018). o}&2] FRE2 3t st g3} wjgl <l
NEEZE Q=AY A7 Aol AsE S ol AFAA 73 A Al digh Apq 9] S8R E AR
tha sk o] vy e AL} 7)€ A A EE vadt 3 A v)523 A3yt YeRdthKelders 5,
2018). tEo] 7MY A Al Ao E AA ThaA S ek AA 229 7hAd o R i 9 AT
37 AR A o] UTHRavi 5, 2017). HAPH] ofso] THFAA AlQle] AFA 0w Fofd o O‘ﬂ =

e
E’?Sh,]. ko 43 7\]./\]71—£ :L%—%} g’:

\11

A3 95 SRR B Wh S B AL Y ATYE FUHUKaim 5, 01, T
A BB #F A3 A el B | 2 Y 3 olDe 58k X Jluke] ek Az
NEE FRFORH oFEY I EAT o2 W kg A Aol A2k 571 FrHAdamovich F, 2009), o]
ga) 719 71 AP @A T meade olukd BeARe R 79 W Advt Qe A
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S, Nintendo Wii Fit¥} 7]& A& X853+ 25 ARG AR #8 % 7HCoPSway(Center of Pressure Sway),
oFs A%, dojxA A7) AL obs W] AL oSkt dojal7] HAbel f-2lg ddo] qlglon, HaL:
¢} B3 Ad, 1078 X3P FHAL 10-stair climb test®] HPE 23k zfo]7F At =3 A A9 50%+=
Nintendo Wii Fito] ARg-o] 7] #|& X5 XU} eye open condition®]*] CoPSway(Center of Pressure Sway),
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(Gatica-Rojas 5, 2017), & Ao &85 7 732 opuleElE 2-Zo]7] 9l -7 o]F &S FE3k] US-
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A7FAe] 8-S A 4= tDewar 5, 2015).
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H e A /P o] S7HThE AlEolH o= 13 Fdo] WAdnh] ofFl ¢ T SRS
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HbH Hand Arm Bimanual Intensive Therapy Including Lower Extremities(HABIT-ILE)2} REAtouch® 7Hd& A&
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THIZz o] T4 1 HAIA ARSTF ARG fogk o] Qidle, 7 15 F Aol fllTE 7
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