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Jones, 2008). YWHA 02 HEF Saf= 7 8 ol A
Z2a9s TPt F =3
Aom, olHg FPYPE= HlE } % (Intensity),
ZH5A) F3F HEA (repetitions) ¥ YA 3%1 %o x4
A(duration) 0.2 =380l et g3} B3k 5 Schultheis
& Rizzo, 2001; Popescu, Burdea, Bouzit & Hentz, 2000).
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go] 27] MAH AE AE, AE "o oA H
W So] g Eojo} dthAnderson, Mhurchu, Brown
& Carter, 2002). SHATF ZA|9F 5 A 59 vhggh
A ATl e SEtelAEdA A&421 Al
Azt BIARI ARE Algstr] A B2 EA7}
A S (Popescu et al., 2000).

A7 A 2(Tele-rehabilitation)& 2] FA| Aol A 423k
o7 MH|EE AlTY] ofed FT|AES o R
Ao Aok glo] Aiertel Ao z-gst7] s ARE= L
Atk AAANEE Foto] Se|AET} Fdshs & 22
S ABAPE AAZRe R MRSl | Eug AlEes
Z10] 7k stthLange, Flynn & Rizzo, 2009). ©o]21&F Al
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% %S% oA Al 3 Qlth(Brennan et al., 2010).
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W2 0 2 W I THRizzo, Strickland &
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29 HE&F, Ak thi sk, el HE
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(Golomb et al., 2010; Gutiérrez et al., 2013; Holden,
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9] vlo|gHo] 2ol THE 7P 7Iwke] AA AL}
#HE dTES BAsh] skl s dolE Mol
EMBASE, CINAHL S &3ato] stk +2 14 &

+ “Virtual Reality” AND “Tele-rehabhilitation” AND
“Stroke” 0.% HAE ATE A4S 2 A3 14 A
Aol & F3l| 291229, 231 AAo] 111949, 32 A A&
Eolf 4391 ] A7F A HAT Olfr AT *“47]
ol Blojd, dlog o] 7+ TR A9 119, &
SAp7E FefekA] e ATt 39, %iE w77} 7??&*]
o A 58, AEAATE ofd A 109, AEA
HAT T2 AEAF 7THOE F H6AY AFE AT
7o A7 HEH o w A HAHFigure 1).
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AT AREE A oV AT ES 2 e B
ol et A4 S 7FeF thArbesman, Scheer &
Lieberman, 2008). A4} ol gt &7 7152 Level
[o E& A oA Level I7HA] &+ A 45
S & R tHTable 1).
4. 1= f/d "ot
AR 7He] ATFE g e R A9 TS HUtst
7] 98] Cochrane collaboration®|A] A &38l= Review
Manager(RevMan)5.3 Z 2138 ARg-3}o] H]%g 99
B7He Ak 749 oiza APATE Risk of
Bias; RoB)& AR&-stalom, H] 7#2k9] "= Risk of
Bias Assessment tool for Non-randomized Study;
RoBANS)E A&3te] #7138 th(Deeks, Higgins,
Altman, Higgins & Green, 2016). H7}+= v M2 A=}
7h By om HEE 9% JUHE AAE o, o

U F oA BUX RES =9F Eael 5g
1) | EF XIE jaez st A -
) =ES B i 5 X2 3 TARAl W
(0) 7haIEA Jlglo] AT E AlAHS MBS AT
(3) 2 T=Z Level |, [ 3H'<_3|'E|E AlS o4 E‘?_:ILOHH ﬂ%@gi /}j@% 7359/] qT= E—/}jlé]—
4) HE2E7|7t 7tsth AT
Screening Keyword Embase CINAHL

1st Virtual Reality n=13,301 n=15,821

Znd Virtual Reality and stroke n=670 n=449

rd Virtual Reality and stroke =28 =15

and Tele-rehabilitation

! !

Excluded (n=36)
Duplicates (n=11), Other Exclusion (n=3),
Full text (n=5), No Intervention (n=10)
Not matched study design (n=7)

!

7 studies were included in the final review

Figure 1. Search Process
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29 = ARATE 4967.1%), Y] FA9] = e H] FAR9] A ek 9 392 RoBANSE AHS-5te]
A 39(42.9%) ©] At Table 1) A7kttt ol Jake] Agk} 23 71E ga weh
W weleh W B QT 189S A9 2
Table 1. Hierarchy of Levels of Evidence for Evidence-based Practice N(%)
Evidence level Definition Frequency
Systematic review
I Meta-analysis 4 (57.1%)
Randomized controlled trials
il Non-randomized two groups studies 3 (42.9%)
Non-randomized one groups studies
Single experimental studies
Survey studies R
Case studies
A% Descriptive review -
Qualitative studies
Total 7 (100%)

Random sequence generation (selection bias) —:l

Allocation concealment (selection bias) _

Blinding of participants and personnel (performance hias) _:l
Blinding of outcome assessment (detection bias) _
Incomplete outcome data (atfrition hias) _

Selective reporting (reporting bias) _

onerios [NMMEIEIIIN ]

0% 1% 50% 7% 100%

.Lowriskofb\as DUncIearr\skofhias .Highriskofh\as

Selection of participants _

Confounding variables _

Weasurement of intervention(exposure) _
Blinding for outcome nent | |
Incomplete outcome date _

Selective outcome reporting _

0% 25% 50% A% 100%

‘ .Low risk of bias DUncIearriskufbias .Highr\sk ofhias ‘

Randomized controlled trials—RoB

Non-randomized Study-RoBANS

Figure 2. Risk of Bias Results
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%A (Housman, Scott & Reinkensmeyer, 2009), Balance
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= A3 A7 (Krpic, Savanovic & Cikajlo, 2013;
Cikajlo et al,, 2012), 3D Image®} ¢Hd, T2HEA A=A
(Kinect®), W& ZAE AHEe d7+(Kato, Tanaka,
Sugihara & Shimizu, 2015), 3D motion tracking system
< A8 TA= 24, ©]9] motion-sensorg ©|-&-3F AT
7F ASAek FA 71T 37 873 vheFatAl AL
o A 3|7 2037159 303]71, FAATRS 2032
A 600 = thakaks]

FAEIE Lol 7] S8l A S B A7
5 H7}slE= Fugl - Meyer Assessment of Upper

Extremity, Modified Ashworth ScaleE AF83}$10H,
THs9d 7154 RS 7k Brunel Balance
Assessment, Berg Balance Scale, 10-m walk test,
Timed Up & Go 5-& AH§4th. A48 B7kshe
ADPILHAND scale, Motor Activity Logg AF&3}ith
o)l ZHHEA o ol tje WEES Al s
£ gohiy] 913l A7k 484 e AHgSd

o] Hu3ltHHousman et al, 2009; Piron et al,
2009; Piron et al., 2008).

27155 S Qg A9t F 29olH, 1 5 1
RHd7] HES A} A 12 ofsi 4719 w7
=5 A o sigith 29 A9 B f @3

B 7)ol g FEoM FAHOR FoAT Aol

KCBOT Vol. 7, No. 1, 2017 63



wolovh ARwrd txat 1F 1Fe] o9 Aol B
o]#] ¢r}th(Lloréns, Noé, Colomer & Alcafiz, 2015;
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] %ottkLloréns et al, 2015). Piron
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Lloréns et al., 2015). %

gk Piron 5(2008)¢] AA-olA= 7150l W Al
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7] 918 QAR AH 27}

e B

=
7hssitkar B askelch
SHH R TPFEA 7|9k o
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F 79 15 1 FA EUE Lol AFeA]
- KU FM spube] ol A -0 g a4
37 (30%)0]1l o, thxat o] §-2)3F 2jo)
HolA] 2 A= 43 (40%

)OI

Intervention(n) Affected Tele-Interaction
Auth [ ke T .
uthor(yr) Leve Contraie M/F  Age(yr) Stroke Type side (L/R) (Place)
) 15 . o T p
Lloréns et al,, (2015) [ s T 1713 40~70 Chronic 18/12 Hospital Home
14 . . T p
Housman et al., (2009) [ s w 18/10 54.2~564  Chronic 20/8 Hospital Home
; 18 : T P
Piron et al., (2009) [ s P 21/15 65.2 Chronic 16/20 Hospital Home
5
Piron et al., (2008) I S 55 53~65  Chronic NR Hospital! ~ Home”
5 _
Kato et al, (015)  T[ i 46 2A-gy Oub-Acute 1/4 Hospital”  Home"
5 Chronic
Krpic, Savanovic & 6 ,,,,,,,,,,,,,,,,,,,,,,,,,, Sub-Acute
Cikajlo i 9 1511 585~63.0 : 13/13 Hospital' ~ Home"
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr Chronic
(2013) 11
6 .
Cikajlo et al, (2012) ~ IT e uo 3/3 585~610 Sub-Acute 3/3 Hospital' ~ Home"

TTherapist, "Patient, NR = “not reported”.
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Table 3. Summary of Included Studies

Author(yr) Intervention Time of intervention Main Outcome
A motion(sensing input device)+conventional physical BBS™, BBA™, SUS,
Lloréns et al., therapy+Tele vs 20session /3day a IMI
(2015) A motion-sensing input device+conventional physical week/45min POMA-G™,
therapy POMA-B’,
Housman et al., T-WREX(Vu Therapy games)+Tele vs M,

(2009) Conventional tabletop(shoulder strengthening exercise)

Sweek/3day a week/60min MALQOM)”, RS'

3D motion tracking system(arm movements)+Tele vs

: s %
Piron et al, Conventional Physical Therapy(Upper Limb exercises,  Imonth/5day a week/60min M, MAS*’
(2009) ABILHAND
Postural control)
3D motion tracking system(arm movements)+Physical
Piron et al, Therapy+Tele vs Somi +
(2008) 3D motion tracking system(arm movements)+Physical Imonth/bday a week/60min FM, QR
Therapy
Shoulder, Elbow
Kato et al, 3D Image(Upper Limb, Balance Training)+Tele vs 0day/10session angles®,
(2015) 3D Image(Upper Limb, Balance Training) v Upper Limb

reaching”, Balance®

Kipic, Tele-virtual Reality Balance Training+Tele vs

Savanovic & Conventional Balance Training vs
Cikajlo, (2013) Balance Training with a Balance Trainer

3week/5day a week/15min vs
4week/5day a week/45min vs
4week/5day a week/20min

BBS', TUG', 10m
WT"

Cikajlo et al., Virtual Reality Balance Trainer+Tele vs
(2012) Balance Trainer+Physical Therapy

3week/5day a week/20min vs BBS’, TUG, 10m
dweek/5day a week/45min~ WT', SUE’, SAE

Abbreviations: ABILHAND, ABILHAND scale; BBA, Brunel Balance Assessment; BBS, Berg Balance Scale; FM, Fugl -
Meyer Assessment; IMI, Intrinsic Motivation Inventory; MAL, Motor Activity Log; MAS, Modified Ashworth Scale;
POMA-B, Performance-Oriented Mobility Assessment balance; POMA-G, Performance-Oriented Mobility Assessment gait
subscale; QR, Questionnaire responses; ROM, Range Of Motion; RS, Rancho speed; SAE, Standing Affected Extremity;
ShS, Shoulder flexion strength; SUE, standing on the unaffected;, Tele, Tele-rehabilitation; SUS, System Usability Scale;
TUG, Timed Up & Go; T-WREX, Therapy Wilmington Robotic Exoskeleton; 10m WT, 10-m walk test.

"p<.05, ¥ p<0l, ' p<.05.(The difference between groups), “Values are given as means + standard deviations
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Abstract

A Systematic Review on the Effects of Virtual reality-based Telerehabilitation
for Stroke Patients

Lim, Young-Myoung, M.P.H.*, O.T., Lee ji-Yong, M.P.H.,, O.T.",
Jo, Seong-Jun, M.P.H., O.T.", Ahn Ye-Seul, M.P.H., O.T.", Yoo, Doo-Han, Ph.D., O.T."

“Dept. of Occupational Therapy, The Graduate School of Konyang University
“Dept. of Occupational Therapy, Konyang University

Objective : The purpose of this study was to examine the effect of virtual reality-based remote
rehabilitation on stroke patients systematically and to look for its effect and how to apply it domestically.

Methods : In order to search data, EMBASE and CINAHL database were used. Relevant research used those
terms of virtual reality, telerehabilitation, and stroke. A total of 10 studies satisfying the selection criteria
was analyzed according to their qualitative level, general characteristics, and PICO method.

Results : Based on the selected 10 studies, virtual reality-based telerehabilitation system was applied.
Sensory and motor feedback was provided with inputting visual and auditory senses through a video in
the home environment, and it stimulated changes in the client’s nervous system. Tools to measure the
results were upper extremity function, balance and gait, activities of daily living, etc. Those virtual
reality-based telerehabilitation method had an effect on upper extremity function and ability of sense of
balance in all studies, and on the activities of daily living partially. Telerehabilitation service to make up
environmental specificity improved satisfaction of client. That meaned the effect of the intervention to
maintain the function.

Conclusion : The virtual reality-based telerehabilitation system was applied to upper extremity function,
sense of balance, and activities of daily living largely , and it showed that it helped to improve functions
through intervention, supervision, and training of therapist in the home environment as well. This study
suggests the basis and possibility of clinical application on virtual-reality based telerehabilitation.
Additional research is needed to diverse virtual reality intervention methods and the effect of

telerehabilitation in the future.

Key Words : Stroke, Systematic Review, Telerehabilitation, Virtual Reality
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