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Abstract This study approached the elderly in Korea with a systematic review to find out the effect of
virtual reality program arbitration on balance, which the evidence for the virtual reality program is
provided. Total of 94 papers were searched through the database Nuri Media (DBpia), Scholarship
(earticle), Korean Studies Information (KISS), National Digital Science Library (NDSL), the Korea
Educational Research and Information Service (RISS), Kyobo Book Scholar (RISS), and Hakjisa New
Thesis on Literature Selection using PRISMA flow-chart from January 2005 to May 2020 based on the
final literature selection process and analysis. The quality level of the literature was found to be three
volumes (50.0%) of the base level I, one (16.7%) of the II, and two of the III (33.3%). The most common
type of virtual reality program was Wii-fit balance of 4 (66.7%), and the effect of virtual reality program
arbitration was significant overall through evaluation tools for balance and walking ability. This is
expected to effectively apply the virtual reality program to the elderly. In addition, since clinical
application basis has been provided, further studies applying various virtual reality program
interventions need to be addressed.
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SEUete ASied 7 BTl dER
I Q179 et £t P3| W= AL )
TH11. 200010l om] 654 od9] wRIIF7H 7%E
gol ‘st A7 E91aL, 201799 14%E ol
aLGARE O AYGstE e oF 202590l 20%E Hol
‘AP 7 2 ﬂolfﬂr FEUH2). E9F 205140]
s Euet AFAFHES 40%E 205 2 A
o2 VIRl

Eohe AR, AElA, ARy 847 2dske
Shtel IS o, o] BE 4% F39EH0)7]
mZof ARSI HalrE AlelA o] YT Fal oks
2 ARJA B AAFQ] 240 FFE FA HoH4l
AA7s2 AFol S7HgeE ALA gart Y

£ 542 A7 Heils], 8 Qao] et gle

AA7SS B2 32715, QA7) D ARAE 4
2 QI3 thel DAY ojelge Zon] 4Eo Autasl

1}713 7o) erstETHol

% AlA7]52 60t Aot &7t EetA]| 1 59
'5};(] =9 As7t 7154 5 A9 244 24919
(7], olEgt 49 Wk 4350l FFE FA
HoH8l #F592 7158 22 P9 Axx &F
4 QBN Tt AY 247t HH[9], k3=
Qs W¥she &Y, AAAZ, 1484 A, AA
4 8hE AIZE A 5 BEE Vs ASHE S| +35
go] FAHI o= YA ATS S7HIZIA ErH10L
S 2919 AA7 s AolE fdste] 49 & A5t
o 52l G0l TS WA HER
9] #¥sY FY I FAE AT LETEIHL |
2 ZQ93ltH11).

TR & e E #3 &Y W AT
5 ZEIHS HFotA o] FojA 1L Qloh. =0l
Biodex balance system TZ13[12], E|E$ 4 &5
HEo} ooj28] A 9 PYE & 73M[13], Otago
Exercise Program([14] 5-°] 31oH, Ijofjx& oo
2H] 9% T2 Y(]5), HAAT = T2 TH(16], A=}
HITE o83t #3825 T2 I[17], LejelA 227
Eé:][18] AT =219 5 OgE 25 T2

73 58 T 9% SARE ARSI 22 =
°J—4 EVJ’ A oA #FE5Y S840] xR
o, £3] kQlo] AAR {7 Ziehe] Mt T 4= Y= o

Bs= AT WHEe] 471 ATH201.

7MAA (Virtual reality) 7]&2 9]t EolojA =
H3A HEEH21), H [T7]eS &-83 o3t ws
o] 7oA HA EZ9E I FopollM: THY
A4 22T A 9 A7 EskA o] RofA| 1L QL
oH22]. E9] 7MEEAE A € 5 FGoA F4lH
Q AEARE Fdsp| AT AV|e= AMESH] A1F
FoH23). 7HFEA2 AAoA HYo] o TS
Agste] AHAA AHe oA Feiete FH g
9] FoA-go] doju= AAH wEolF+= 7Isolt
[24]. 7HFEA 9] S&Eok= 98 Y IAA 9 59
of7} 7+ HH] AlZtste] 2=, ZHE' 5 98 L‘i}x—.‘ﬂ

[‘-111

& 5 U A H
Ag 299E b g OWQ 7}733}%3}[27] HE
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T35 AT AR 7HIEA TS AR

i

)

gt AEo] FYQolA  tFebA  olFo|Fth
Ibrahim 52912 7M}d4 =z 10o] 43 2 ZA|

v T 49 159 fFaEA HA= JFl dist
o] olH} o Prasertsakul S[301S 7HIEA T
2IHS 8% #Fu50] AAAlolsES FIAIZ
g Qlths 235 FQlsk3it. Kaminska 5311 A
+ Xbox 360 Kinect Sensor L2 1H0] =319] Z}A|
A, HAdale] =Zo] Hohe 23E HoEql
Kim 532] 7 =W =9& O R wii 21
A Agoto] Atol tiet WA 7xARE AF9]
£ g3 o1, Lee 53312 7MIEA 71N g
HE Bl DI AL 7ML Bl diste] &
AE AN 5= ASIth olH " FuiQolA ALH
7}"0} Ad RIS o]&gt ZH%’ T A7 X

I Qloy @A Ffjolls £ Es 6 A+E Y
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2, A714H

21 X2 37 ¢

2.1.1 ZELA GIOEHO0|A 3 HAM0]

& 9= 20059 195E 20209 5E7HA] AAE
FUATF EHS R ot £ AMsH] ¢
& ElolgHolAE weult]ol(DBpia), ShEXSY
(earticle), F=et&H R (KISS), H7He}7|&7 HAE
(NDSL), ?H=uSshadEARISS), NEEIAZE,
A= ol 8okt 8 AMols kel Tt
AEY, HFeR AMsSiglon], FMAZ "kl
AND 7Md@4 AND #9" olqlth. AadS fls)
PICO(Participation, Intervention, Comparisons,
Outcomes)= 979 tHP)Z Tt 654 ol =9I, &
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A Z2IOHS AAekA] 2 Ad 9 dixdd, 23

(O)e 7M38A m2 o) ot Z3kz A3}l

13

212 28 ME
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1.3 28 MEHY

? Ao g A 7MFAA T2 5] Ao
AA 9 APIH L NECA AAZ £ v
A S8a19134], £ A2 PRISMA(preferred
reporting items for systematic reviews and
meta-analysis) flow chart® ARESIHTH35]. &3
o AT F B AFAF 2 F v ] o
) 27t 7EA 02 Xgstoe] ool EUAE e =
o} & T IS AA =ESHAT Fig. 1014 B
= A o] HMolE 3 tlolEHo|AE R At
A7 F 9419 7o) TEEHon AL, A}, &
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o
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% 252 PEste] A371Ed] BA S 328 2
gsteich. AlolE FRSE =9 o 5
A ke AT, YA ofd AT, FH4RY FAH
A7 5ol gsidch. A% 258 Aedtel

Records identified through database
searching(n=94)

« earticle(n=9)

« NDSL(n=12)

* SCHOLAR(n=9)

« DBpia(n=2)
* KISS(n=11)
* RISS(n=17)
« Newnonmun (n=34)

l Duplicates (n=47)

Records after duplicates removed
(n=47)

J

‘ Records screened ‘

(n=47)

Records excluded after screening
of title and abstracts
(n=32)

Full-text articles assessed for
eligibility
(n=15)

Eligibility } { Screening } [ Identification ]

Full-text articles excluded, with
reasons(n=9)

[

« Non elderly study (n=1)

* A non-experimental study(n=2)

« Non-virtual reality program
study(n=4)

* No access to full-text (n=2)

)

Included

Studies included in qualitative
synthesis
(n=6)

-/

Fig. 1. PRISMA flow chart
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&]'5}9&‘4‘[36] NEATE AF HAE 71200 wetA
B2edt BESE Az ASo] ©  DAMI(study
de51gn algorithm for medical literature of
intervention)S ARE-3}Ch
39 4 B7HE sl 729wy A AT #4
2 AgtoA 7St Risk of bias(RoB)E ARE3I3.C
o, W22 v AR, - RTATE AS A
T= oA 7St RoBANS(Risk of Bias Assessment
tool for Non-randomized Study)E AR&-5}it}. A=
RevMan 5.3 ver.& 559 45199t} RoBE HlEH
< 7] Ao TS wideA B4, wideA 24,
Hofz} « A w7, Ay gAY wh, £
At A119] A, A9y AxpHa, oE A HEY
A9 7744 FHoE HIISHH34] RoBANS= Wit
T A4, AR kE S, 47 971w, B
A A=, A9 2y} H119] o741] §Fo= o
7RIH34l. F 7 =7 BFE HEE ¥ &5
(high risk of bias), ¥(ow risk of bias), &M
HHRH34].

(uncertain risk of bias)22

FFow ARH cHY E3ol s AAAQA +A
sl7] 9I5t] PICO P4l AH&stgla, olefgt
P42 At participants), SAH(intervention),
H] 2 ZA(comparison), A ZZHoutcome)Z LHEHH
& Ach A7 2 AT fRFECE FESIS
I, A 5 2 JES AAsHleH, SATHE 7t
AA4d 22O WeZ 245 Blis Al o
oA ARGSE SAE AASHeH, ST &
T, AAHSE AASHL AiE A5
ARRA2 AAH 219 Z44 < &8
st9lom ol dAFEAY AFZAY 25 AAlsh= A
= AIRFSHARHR4], & ﬂ?‘b bl —.Hoﬂ "410}04 04?'

o gutd E4 98y

ox l-N

31 BN oiTo) 2ieE U H Wt 23
2 dFoA HE A" EFL £
DAMIE AH&sto] A+ AA

e
~,
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)
£ ol
K
>~
ju:
il
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A3 Table 13 o] 7249y AAAT 39, H]%F
Bopilg ARAT 18, 59 o Wk A% W
At 2wolglom, At TAFEL SF]0] 3H,
F17F 19, E10e] 28],

Table 1. Level of evidence of the research subject

to be analyzed
Level of . 9
o Research design Frequency(%)
| Rando_mized_ controlled trials, 3(50.0)
systematic reviews, meta analyses
I Non-randomized controlled trials 1(16.7)

(e.g., case-control, cohort studies)

Non-subject design
u (e.g., before and after, pretest-posttest) 2(33.3)

Y Single-subject design 0(0)
Case studies, descriptive review,

Vv qualitative studies 000)

Total 6(100)

T2 vy AE A 3HO| st vlEE A BHUt
2l RoBoA & F&+9] sig<eA AT wiyeA] 25
oA HEH Y 20| 33.3%, EXHT AA e,
Agx Zit 23, oE A4Y HED A
66.6~100% $=02 HEY 3 *Fe'o7 el o
™ Fig. 29} Fig. 394 H& Z1 gt

Blinding of participants and personnel (performance bias) | ]

Blinding of outcome assessment (detection bias) | ]

Incomplete outcome data (ateion vias) MMM
Salactive raporing (rep )|
0% 25% 50% 5% 100%
‘ [ Low risk of bias [Munciear risk of bias W Hion risk oTbias

Fig. 2. Risk of bias graph(RoB)

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

OO IR I M
000 ¢|ele|@|uuesm

OO O ||| |Cunepun

Other bias

Fig. 3. Risk of bias summary in included studies(RoB)
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HIE2R9] wf Y AP ATE 23 339 A <ﬂl o
g HEE AE 97kl RoBANSOIW% WA= A
HED A W20] 66.6%, BT EJ}Z}EQ} A
98 Zi BuolA HEY AT @Rl 100%=
Fig. 49} Fig. 594 E& A3} Zo] Yerygth

Selection of parficipants _:l

Confounding variables _

Measuremeant of i vention{exposure) _
Blinding for e assessment |
incompiate outcom ata R

Seteciva outzome reporing [

0% 5% 50% 7% 100%

| .Luw risk of bias DUntlearnskuﬂ!las .ngh riskof bias |

Fig. 4. Risk of bias graph(RoBANS)

Selection of participants

Confounding variables

Blinding for outcome assessment

Incomplete outcome data

x
=
=]
=
=)
=2
=
'~
@ | Measurement of intervention{exposure)
-

Selective outcome reporting

QUHIR EM
21 | o

2 AT gty —E—* 2 Table 29} Zo] FFoz
TAE, AR 5 7Hdd
A T2 IF, [RBSY 50 w2t B4ttt
Z0ATE 200549914 2010¥7k4] 28, 2011604
20159714 3%, 2016704 20209714 13| 3ict.
AL = 10~20°] 3H, 21~30%°] 1%,
31~40%g°] 0HolH. 41~50'g0] 2Ho|qit}. 7HFaA
27 A2 AFLE T2 e Wi fit WHAY
490 71 wortt 6HO =% F IRB 52U T2
=Eo 19, UHA] 5HL IRB $93 #E Yo
sisic.

248 Y oYL, Kim
Fate A4

Sl4ore BFOR of
o}oi ;UH ]J; J:Eﬂ_q- Lee .6_
SHEE W aFsie TRIRS

(4219 A+= &
48819t
Table 2. General characteristics of the study to be
analyzed
Variable Category Frequency(%)
o 2005~2010 2(333)
Publication 2011~2015 3(50.0)
year
2016~2020 1(16.7)
10~20 3(50.0)
Number of 21~30 1(16.7)
subjects
(persons) 31~40 000)
41~50 2(33.3)
Wii fit balance 4(66.7)
Eyetoy play 1(16.7)
Virtual reality
program Application
(rope crossing adventure VR, tight 1(16.7)
wire)
Existence 1(16.7)
IRB approval -
Nonexistence 5(83.3)

VR=virtual reality, IRB=institutional review board
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B9kil, Hong[38]9] A+7F 3719 60%, 30372
714 49Tt Song 5371 A7 oM, BA-54
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oJgt x}olE Holz] Ftont, Fetk 7t vlw Axt dA
shel BARAF 205 H-8<to] BBS, OLSTOlA o
2 JoEn |9t dH AL gRlstion, Kim
S140] A= HB5YS SR AAsto] A
A A 9AE7] AN T AR BE gRE
of Hlaf F-oJoHA| =l #HE T
= 3ot

SAEFO 49 oA 8 B7HE Yl5f MMT, 3
S AR, SHA] 2BAEE B 2AE AAES
ARgsto] 4519t 4358 Y Eafsgyt AAgh
ZAAR= FRT, TUG, 10m EAAL 62 EFPAAL
BBS, OLST, w3 &4 A&, 5R-STS Test, 874
SAAAL, GAE7] AARE AHEote] St &2
3 A4E GDS-K, FuiEEE FuiEr HAE
sto] Estglon, MIdA 120 FRE 53
s BYsd, olA T 9 ofx] AL, -2
SRS ] Aol dAste A A &
2O 34 vuEs F3 9 BE A= aEQl
A7t YT

o I ot o

4. 1%

=18 Y dlsl] #ste] 49 58 ol 2
831 o] F2oz 3 Tl me % YA o
9] AlA dE 2 AS 13t A&HQ0 50| ofF
ojAof 3t AAA 715, &5 AHE 23 A5t
o} $EE ZFEF ke 20| S/31tH43]. ofe 9
At R Hu7] 8 AN ARy o
T =S AAES SH19] HRHe AAJStofof JteH44].

7PIEA 22O Vel FHE A AR gY0lA
= AREY 71 SAE A% AT Y shu=
A7NEATH33). whebA 43 AdE e e e Ty
710l o] Hof heold 7HEd AAEES =
oA Tt e AT R 42 o= wolgell 9l
o 34A Y= v Zlof=t adetet4ds]. aAl 7t
Fad Z2IHE olgsto] A #H A7 A&HH
02 o]RojA|AL ot £ 1ES B AT A=E
FETE AAoITH33]. wEbA A= 20059 1€ E
20209 5E7HA] AAE =Y =g dEeR M
A 2203 SAE dgel viAe a3l ot A=
7|Rte g AAH 2dEZ AFsHA e ol F 3l
wRloA 7HyEA =2 S avto] gt B4

B B3 2 o] ohef ot At AAjSsE

Table 3. Characteristics by type of study analyzed

autFr:roiEyr) Program name Purpose
Eyetoy play
(heading king) Weight shifting, increase of
static and dynamic balance
Eyetoy play ability
Song (window wiping)
et al.
(2009) Eyetoy play )
(athletics) Lower extremity muscle
strengthening, increased of
Eyetoy play dynamic balance ability and gait
(training soldier)
Wii fi_t balance
Hong (penguin seesaw) | \yeight shift, weight support,
(2010) Wii fit balance quickness
(heading)
Lee et al. Wii fit balance Muscle activation, static and
(2011) (heading) dynamic balance ability
Wii fit balance Lower extremity weight
(ski slarum) left-right shift
Wii fit bal_ance
Lee et al. (table tilt) Lower extremity weight shift
(2012) Wii fit balance (front and back, left-right)
(balance bubble)
W(';]J;; l;)]&cl)lgg;:e sense of balance
Wii fit balance Weight shift, weight support,
(single-line walking) left-right Balance Control
Kim Wii fit balance Weight shift, weight support,
et al (beads) sense of balance
(2013)
Wii fit balance Weight shift, weight support,
(heading) quickness
. Rope crossing
Kim adventure VR
et al. Control body center to center
(2018) Tight wire

VR=virtual reality

U HloleHo] A F5f 94H O] o] A
o, A% 9 A 7o Bgels  6HY 2 A
Aoto] Aol TASE, Gy B4, 7MERA ZRO
H Aol it A, SA 717t SHET = A5t
ek BARE Aol 2A a2 74 i Add
T2 142 digstk= 3#H37,39,42], HF2HHEA
APATE 430l sk 186 9401, HIF2H9
g A AYEA+E [I5Ed sfdsts 29It
[38,41]. A9 WA A B7lelr] Hsh HEH
A(risk of bias)S EAstLE 6H ALY A ¢
0| /golsto] F2L9] g AP AFE EA5k= RoB
oF w529} vy AdAT 52 245H=RoBANSE
ARSI EAEA7E AAolskARt HEY SRl o
gt @7t goo] A AT g S0 A" HEH
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(selection bias)< RoBollA] F2+9] wig<=A] A84d, vl
<A 29, RoBANSOA = <t A4, wkds7t
St A8 HlE(selection bias)Ale HIEH
Aol =AY EZHAGo] 58.3%=2 UEoH, Aat
9l BlEH(detection bias)oll A= HIEH 930l &
gHAgto] 100%E et skAIRE vlEd 930l &
22 A3 HEH(performance bias)ollA 66.7%, &
2 v]E(attrition bias)ollAl 83.3%, Hil HIEY
(reporting bias)ollAl 100%7F UEFgct 1ol AL
AZATto] gk A AlEgS AlFett makA A
A DACIAREY FAHE HuARE E&oto]
HHEA SHA A1AY 9 Axe] Bee AT
Sl= Zo] 283 Aog AlRHT

A+ 5 <849 ="M  [RB(nstitutional
Review Board) £91-& ¥ 4= 1H[40]0.2 6H
9 £4 F 7P < Bdoly yHA 5749 =E2
IRB S9lof ¥t W8S 22 & iSith A+ &7
goll it S8 &7F EobA|aL o B g QIS e
2 5l A7 97 AP A IRB 592 RHEA] #
AAJstefof gt} ol ARSIE FHoAFl dfdste
AY A &T4o] HE FRE= FEolth

7MIEA 2203 FHE Wii fit B, ofo]Eo]
E4d o], o}&=A o] d(Rope crossing adventure VR,
Tight wire)2 EFE Ut o] F Wii fit AL} 4
Ho g AN RIZ7} 7H) =9ktH38-39,41-42]. Wii
fit WAL 220902 4958 G99 A71%ke A
A5 HITHOE ARSEH oA [46], & Aol Wii
fir BhA TIPS AR =EEe BAT 23
Alaet 89, A7] £2HE, HolE 2E, WRA
2 QEEY, & YUIE FE ARSI
& 4= QIQItH38-39,41-42]. 1 A¥} AL,
3 HY5ES HUIshy] §1t BBS, OLST, 4
A% AAEL #Y E4 A|A", FRT, TUG, 5R-STS
AAIA Wii fit BHiA T2 FA) & B 8O
SHA FFES & 4 UeH, Kim F39] AFolA
= Aok JARAF T2 7% F8to] BRS, OLST
oA the HdtEtt FOfsHA P ACE YEEe
o ol AASFE IAXGF ZEIHo] THIAM T2
IHET e019] Y ol F o BEUS HolF
= Aot} 7MIAAHS] ZRIHEY Y5584 &
Zr Az HAL 75 B AAE kQlEo] g dA

o E o
flo [u[u: 4

|

U #d oo
ot

ot 4= Qle T2 aHo g 7 gy gt d7dn
o[ A|qt FAol thsto] Al Fet vl oM = FATH
AtolE HolA| koo ng[39] tL W2 423k ©
o 20| "asith t&E°] Hongl38], Lee 5[41],
Lee 5[42] Aol Wii fit A Z2 T8 F3)
o thoto] F-oJotA g AHE AT 4 Ao
Fo= MIEA n2 Iy FAStE AAAF B
I3 aaelEol it glole S2o] Wol Wastil +f
3 FIE A 2O FA4 98 At 7S
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Table 4. PICO analysis of the study to be analyzed

First Level of Participants Interventions Compari Outcome
h ; . Other . Measuring Outcome
author(yr) evidence Experiment group Program Durations son method v Results
Strength of
MMT lower SIG
extremit
Song et al Eyeto mir?t?tes PDM-S Static/dy:a
(2%09) : N=25 N=23 glayy 6 None ERT. TUG. | mic balance SIG
session ' ' ability
TO0MWT, Walking SIG
6MWD ability
BBS Balance
60 oLST bilit SIG
Hong I N=20 None Wii fit minutes None ’ abiity
(2010) balance /30 Interest Level of
session satisfaction interest SIG
test satisfaction
Lower
Surface :
EMG extremity SIG
40 Treadmil system muscle
Lee et al. N=13 N=13 Wii fit minutes | activity
(2011) balance /24 walking Active Static/dyna
session balancer mic SIG
system, balance
FRT ability
BBS Balance SIG
60 ability
Lee et al. _ Wii fit minutes Walking
(2012) il N=12 None balance /12 None TUG ability SIG
session
GDS-K Depression SIG
NS,
task-orient
60 Task-ori BBS, TUG, ed
Kim et al. N=4 Ned | Nea Wii fit minutes ented OLST, Balance programs
(2013) balance /12 program 5R-STS ability group :
session s test BBS OLST
significantl
y improved
Applicatio "
| Pl |
R I N=16| N=17|  N=f5 | Goseng | MISS | None tandem Balance SIG
; - walking Y
VR, tight session test
wire)

VR=virtual reality, MMT: Manual Muscle Test, PDM-S: The zebris FDM-S Multifunction Force Measuring Plate, FRT: Functional Reach
Test, TUG: Timed Up & Go test, TOMWT: 10-Meter Walking Test, 6MWD: 6 Minute Walk Distance, BBS: Berg Balance Scale,
OLST: One Leg Standing Test, Surface EMG system: Surface EMG system: Surface electromyograph system, GDS-K: Geriatric
Depression Scale-Korea, 5R-STS Test: 5-Repetition Sit-To-Stand Test, SIG: treatment of interest yielded significantly better result
than control group or pretest, NS: no significant differences found between groups or pre and post test
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7HeFE S AREEE A7 Lee 51411, Kim 5(39]
2 2¥ollrt 2T A8L2 0¥ K N L2
o APElon =8 = 37|d 605 303]7]0
sgsl= Hongl38]°0] 714 21, 37|19 208 183]7]
2 Kim 540]°] 7Fg &Yt =d7]o] 52 A&
Adsteete HAE 1328} 7|5HWsl 2 =222 1A
& 4= 9louz AEslE A0 L= A=A >
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