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=54} /ﬂ Background knowledge
* long-term disability

— Upper and lower limb paresis
— Poor balance and postural instability

— Easily fall
— ADL dependent #NYE » 5
— Decreased activity . ODE
28T —
SOAL

0E iﬁﬁﬁ:ﬁﬁﬁ]ﬁ:
= RPN T

S s, ol S




= = =15} Background knowledge

Intensive, repetitive, and task-
oriented training
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Acute phase
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0-6 months
Sub acute phase

7-12 months
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Peters, D. M., McPherson, A. K., Fletcher, B., McClenaghan, B. A., & Fritz, S. L. (2013). Counting
repetitions: an observational study of video game play in people with chronic poststroke
hemiparesis. Journal of Neurologic Physical Therapy, 37/3), 105-111.
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. WK HEEE / BIRE (Population/ Problem)
Adults with stroke of any chronicity
« T ABIE (Intervention)
[Nintendo Wii +standard care]
» EE# (Comparison)

[standard care] and [other exercise
interventions + standard care]

« #&R (Outcomes)
Global function (Functional Independence Measure, FIM)

Balance (Berg balance scale, Timed Up and Go, posture sway)
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(Find, Appraisal, Includes, Table, Heterogeneity)
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RIFAARE ?

RENNERESEVESE_EFZNENE

(#0 : Medline, Cochrane ER|EESEEEEH
E, EMBASE %) - W EN &SI Ala =22
B AERRR S - Web of Science, Scopus 2f,
Google Scholar) - ABEHFENSE - XEE=
ERRIRRNEY - wEERREA MeSH F£

e — i tE Z 50 = (text words)

Search Strutegy

Two authors independently searched the AMED, CINAHL, EM-
BASE, HMIC, MEDLINE, PsycNFO, and Cochrane databases from

inception to July 2014, The following search terms and their syno-
nyms were used: stroke, Nintendo Wil, physical therapy. Full details
of search terms and results of the searches performed are listed in
Appendix 1 (see Supplementary data). Where details of potentially
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o« AMAEEBEERIRAE

W EERCT 155

« Functional Independence
Measure(FIM)

« Barthel Index

« Timed Up and Go test
(TUG)

« Berg Balance Scale (BBS)

=
£ 3

?

(1) Randomized controlled trials (RCTs) comparing the addition of

Nintendo Wii to standard care with standard care and RCTs that
/ compared Wii against exercise interventions investigating

patients with stroke of any chronicity were considered. Non-
RCTs were excluded, as the sample sizes in those studies
were small. Additionally, without any randomization there
would be a possibility of bias in the results.

(2) Studies that used quantitative outcomes to investigate the

\

effectiveness of Wii interventions on global function, balance,

mobility, falls, or fear of falling were included. Examples of
global function include the Functional Independence Measure
(FIM),"" and Barthel Index (BI)” Measures of functional
mobility and balance include the Timed Up and Go (TUG)
test,*'* Berg Balance Scale (BBS)" and Functional Reach
Test.'-“_Fear of falling can be quantified by the Falls Efficacy
Scale,™
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. Records identified through

Ak

mil

Additional records identfied from
reference list of 1 srticle

[n=1)

w

Records excluded
{n=135]

database search
[n = 359])
" AMED 24
- COCHRANE 59
E CIMNAHL 7
k| EMBASE 143
= HMIC 2
& Medline 33
= PsycINFO 25 l
— :
Mo. of duplicates removed
{n = 197)
 § -
: I
B
& R=cords soresned
{n=163]
) A
. Full-text articles sssessed
L for eligibili
5 o2
i)
m
S Studies included in
gualitative synthesis
[ ] [n=8)
3
= Studies included in
§ quantitative synthesis
[mieta-analysis)
[n =&}

Full-text articles excuded,
with reasons (n= 18}
conference shstract [n=3),
systematic review [(n=2),
non-RCT (n=2].
study population not stroke
in=3],
intervention mot Wii (n=3),
Wii combined with aother
Eaming consoles (n=2],
comparison of different modes
of Wii [n=1]
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A - XRAEE LB 1518 (Appraisal) ?
i AARR 1 A X Rl an B FT B 1R 2
b Assessment of Methodological Quality
The Cochrane Collaboration's risk of bias assessment tool™® and Cochrane

the Physiotherapy Evidence Database (PEDro) scale™ were used to
determine the methodological quality of each included study. Two
reviewers (GC and AY) independently rated the studies and_any

Collaboration’s risk of
bias (RoB)assessment

diggrﬂeemem was resolved by consensus with a third reviewer (JH). tool
The Cochrane tool assessed the following types of biases: selection, Physiotherapy Evidence
performance, and detection. The PEDro is a 10-point scale, with 11 Database (PEDro) scale

criteria that assess the internal validity of RCTs and whether sufficient
statistical information for the interpretation of results was reported.
The first question of the PEDro scale assesses extemal validity, and is

not used to calculate the total score. The interprefation of guality

scores is as follows: 9 to 10, excellent; 6 to 8, good; 4 to 5, fair, and

less than 4, E'_J
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- X RAEE &R 1B E 1851 :8 (Appraisal) ?

e Cochrane Collaboration’ s risk of bias(RoB)
assessment tool B A4ER

Random sequence generation (selection bias)

N )EET = crE R Sdas : ; :
| PP EHAV R | Agcation concealment (selection bias)

Blinding of participants and personnel (performance hias)

nding of outcome assessment (detection bias)
| AS\’]EU?{F%EI Baseline similarity

Co interventions constant

Incomplete outcome data (attrition bias)

‘ %FNE'«'T?%?%‘&EZI‘SEG%J%# FITTS |E reporting (reporting hias)

sample size calculation)

0% 25% 50% 75% 100%

.an tisk of biag Unclear rigk of bias . High risk of bias

Fig. 2. Risk of bias graph. Judgment of each risk of bias presented as percentage.
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Physiotherapy Evidence
Database (PEDro) scale

SaL 8 (Appraisal) ?

Table 1
Key Characteristics of Included Studies

Study/PEDro Score Mo, Randomized
{Mo. of Dropouts Before
Baseline Assessment)

ndard care
20 (0]

Additional Wil vers s
Barcala et al** 20

Kim et al** 2 @ 20 (3]

Wil versus 'I'JLI'IEI" focms of exercise intervention
Hung et aP* 30 (3)
Morone et al® 2 50 (3)

Saposnik et al®” 2 22 (5)

Cho et al** 2 24 (2)
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Table 1

¢ PhySiOthera py Key Characteristics of Included Studies

Study/PEDro Score Mo, Randomized

Evidence Database {No. of Dropouts Before
Baseline Assessment)
(PEDro) scale Excellent | ~0000ml Wi vers

ndard care
— Excellent:9-10 B Cho et al’”* 2 24 (2)

20 (0
- GOOd :6'8 Poor Kim et al*” 2 20 (3)

[ | |
— Fair:4-5 Wii versus other fpems of exercise intervention
. Good

Hung et aP> 2 ﬂ 30 (3)
— Poor:<3 |
Good Morone et al*® l@ 50 (3)

) Saposnik et al®” 2 22 (5)
Fair

Additional Wil versuss
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Inerventions, (utmmes, and Major Fndings
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Wii+ standard care / standard care

Reference Intervention Group Contra) L KT LETCY 0 up Outaome Meaame Major Findings
{diwdkino of whk or ma)
Add itional Wi versus standand care
Barcala =t al 2013 Comentianal physial Conventional physical 10 sessians 0 and 7 wk BES Both groups demaons trated
therapy G0 min = 2 therapy G0 min = 2 2fwikj5 wik TUG staitishically =igni ficant (P -
sessions for 5 wi plus wessions for 5wk FIM 115) greater contral of sttic
Wi Fit 30 min = Stabilometric and and dynamic balinge, lesser
2 memxions 2 week for 5wk Haropado mestr ic examination timee neaded for TUG,
with a pressune plaie improved BES and FIM soones
{Mediapteurs, PFusyo mdel; Imbergroup amahysis revedsd
Halma, France) no statisticl ly signi ficant
differences betwesen groups
= A
Cho = a 2112 Wirtual reality balance Physical therapy (30 min), 18 sessions 0. 6wk HES HES signifi@ntly improved
training 30 min = 3 oo paitio nal theramy 3jwkh wh and 3 ma UG from 38 to 4305 in
sesmions a wk for 6 wik {30 min) and spesch Postural sway veodty inbervention group (F . 05
plus physical therapy therapy (if appropriate) with fore plate system and 4109 to 4390 in contral
{30 min ), aaupational = 5 secnions 2wk for & wk {Metitur Lid, s kyls, group(P - 05)
theramy (30 min ) and s pesch Finland] TUG signifimntly imiproved
therapy from 21.74 5 i 20405 in
{if appropriate) = 5 intervention group (P - 5]
sesmions a wk for 6 wik and from 1960 sto 198 5 in
amitral group (P = 05)
Far inbETETo Up Tk s,
the changes in BRS and TUG
weere sigtistially greater i
the intervention group than
the cantra] group (P - 085
Piostural sway welocity was
not =i gri ficanthy i mproved for
bath groups
Kim =t 2l 2012 Wi sports (15 min tennis, General exend s for 30 min 9 s ons 0& 3wk PASS Imypro verments in PASS amd
15 mim baxing) and and electrial shmulation Biwlki 3 wk BANLAS MMAS was significantly
general exerose for 30 to tibialis anterior an FIM greater in infervention graup
miin and slsdrical affeedsides for 15 min = (I o JSY
st myulatiom o bialis 3 megmions a wik for 3 wk Mo significant fmpro vement
amteriar on affected side in AM faor hoth groups
for 15 min = 3 sessions
a wik for 3wk

MMAS Mndified Mator Assessment Sale; PASE Posturad Assessment Sale
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Wii +Standard intervention/ other forms of exercise + standard intervention |

Table 3
Srudy Characteristics
Reference Intervention Group Control Mo, of Sessions Follow-up  Outcome Measure Major Findings
& Frequency
(diwk/no. of wk or ma)
Wii versus other forms of exercise intervention
Hungetal 2004 Routine rehabilitation Routine rehabilitation 24 sessions 0,3 &6mo Stability Index - Intervention group enjoyed training
{continuation of participants’ (continuation of particpants’ 2wik{12 whk FR. more than the control group
outpatient rehabilitation outpatient rehabilitation befare TUG (PACES score 79,15 + 749 versus
before enrollment into study; enmllment into study; consists Falls Efficacy T247 + Th3, respectively, P = 03)

consists of gait correction,
endurance tmining, strengthening,
and range of motion exercises)
plus 30 min Wii Fit training, 2
sessions per wk x 12 wk

of gait comection, endurance training,
strengthening, and range of mation
exercises) plus 30 min conventional
weight-shifing exercises, 2 sessions
perwk = 12 wk

Conventional weight-shifting exercises

Morone et al 2014 Standard physiotherapy plus 20 min Standard physiotherapy plus 20 min 12 sessions 01,&%2mo Bl - All outcome measures significanthy
Wi Fit, 3 sessions per wk = 4 wk of balance therapy (focused on trunk 3wk whk Functional improved in both groups
stabilization, weight transfer to paretic Ambulatory Categfiry - BRS and Bl were significantly
leg, and exercise with Freeman board for B RS better in intervention group
halance and proprioceptiond, 3 segsions than control grow
i cwe - balance therapy .
Saposnik 2010 8 zessions of 60 min of Wii play & sessions of 60 min of leisure activities, 8 sessions 02 %4dwk Serious adverse eve - Mo serious adverse events
over 14-d period plus standard such a playing cards, bingo, or Jenga Baorg perceived - 3 participants in intervention
rehabilitation for stroke over 3 14-d period (an average of 1 h exertion scale group and 2 participants in
{an average of 1 h of physiothempy of physictherapy and 1 h of WMFT control reported exertion
and 1 h of occupational thempy perd]  occupational therapy per d). BET fatigue (Borg scale =13)
. SI5 - Intervention group performed
Recreational therapy Sgnificarty beter in WMET
- Mo significant difference between
Zmups for BET and 515

Scale-Internationa
PACES

BBT, Box and Block Test; FR, functional reach; PACES, Physical Activity Enjoyment Scale; 515, Stroke Impact Scale; WHMFT, Wolf Motor Function Test.

- Findings indicate better
improvemnent in sability index for
intervention group but this gain was
nat maintained at 3-mo follow-up

- Both groups showed significant
improvemnent in TUG, R but there
was no statistical difference
between groups
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W Comrol Sl Maan D erenc e Hid. Mean Differencsa

SAUMEY 0 S0 g ol Wleanm S0 Todad Wear SOF Total WWeigit M. Flaed, B5% Ol . Fis Be5%a Ol
1101 Fumctionasl inde pemndensce: Measare

Barcala etal 2013 1.1 oaE2 10 D9z OES 10 S 4% 03T FOUS1, 1.26] —T i
Eim et al 2013 1.8 10117 10 __ 033 T.979 T A5 E% DS Eoatl, 1.13)

Suibodal (055 CN) ' 2 o 17 1D 03T |-0038, 093]
Helerogeneity: Chi"= 011, df =1 (P=0.7¢%0 F=0% s _
Test for overall affect Z= 0 62 (F = 0.41) 1=0% 1.1.1 Functional Independence Measure

112 Tieneed Up and Go 4

Barcala et al 2013 35 B432 . 294 10 52.8% 0U11 FOUF T, 0.38] —h—
Choelal 2012 1.33 0.7 046 11 47.3% 1.24 (031, 2.17]

SuilModal (D5% CH) 21 1000k 04 [0uD0, 1.28] =i

12=67%

Tast Mor overall @ifect 2= i ar [F'=IZI{I55|

1.1.7F Berg Balance Scale 1.1.2 Timed Up and Go
Barcala et @l 2013 F3 6.E2 10 CO L 10 S2E% -DL4F 1 3E 0456 ——

Choatal Z200ZF 4 118 11 s 0.4 11 4T 4% 1.30 D36, 2 .74] . —
SulMotal (A5% CH) 21 1 100 0,30 [-0U25. 1.04] i
FHalgrogenaly. Chi*s .8, df = 1 (P& 0. D05,

Test for oweramll &@Mett Z=1.13 [F = 0.24) |2=85%

1.1.4 Stabic APED

EBarcala stal 20132 .05 o.oF 10 DoOE 1073 10 48 5% 11 R8s 0.77] 1'1'3 BH“ BE‘EIIIEE scﬂle
Chisoats 2012 147 2.08 11 037 055 11 51.5% 0051 FOU3S. 1.36]

S adal (D55 TN - 21 100 021 [-0.40, 0.82]

Helgrogenaity: CThit= 096, df=1 (P= 023 P=0%

Test for cwerall affect T= 067 (F = 050 ‘ |2=0%

1.1.5 Static APEC 1.1.4 Static APEO
Barcala etal 2013 13 o.zr 10 oLoE o117 10 47 5% DAE FOES 1.00E]

Cho et al 20132 0,749 1

= 11 057 1.3 a1 524 0 FDEE, 1.01] —|__;__—
Subodal (95% C1) 2 21 D00 018 [-0.43, 0.79]
m= 0%

Helgrogeneily, Thf= 0.00, dr=1 JF = 0.249]:
or 12=0%

Test for overall effect £= 0.58 (F = 0.58)
118 Static MLES H

Barcala et al 2013 168 D0D764 10 147  1.751 10 47.3% 036 FOUSZ. 1.25] 1.1.5 Static APEC _
Cho et al 201 2 019 0.5 11 0 016 11 52.7% 023 FOE1, 1.07)

Suibotal (95% CI) 2 21 100.0M% 029 [-0_32, 0.90]

Helerogensity: Chi®= 0.05, df=1 (P = D.E

Test for cverall effect T = 0,94 (F = 035 |2—0%

1.1.7 Static MLEC 1.1.6 Static MLEO
Barcalastal 2013 1.43 0756 10 153 20z 10 48.1% 006 Faas, 0.E1]
Cho ot sl 2012 1.78 168 11 D23 044 11 S19% D36 LOLE8, 1.21]

Suibd adal (95% CH) 2 21 1.0 .16 [-0.45, 0.77]
Helerogeneity: Chi"= 047, difr=1 {F= l:l.-'-I'El
Test for overall &Mect T=0.51 (F=0&1) IZ_O(y

=VU/ 1.1. ? Siiltll: MLEC

1
Favours C-\:ln'lmnl F:ll. owurs Wi

W‘ #ﬁﬁly{& : “Floutcomes; ;tlﬁﬁﬁF 73 PR
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I Wii Exercise Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

2.2.1 Additional Wii vs No Wii Attrition Rate at Post intervention

Barcala etal 2013 0 10 0 10 Mot estimable

Choetal 2012 1 12 1 12 222% 1.00[0.07, 14.21] L

Kim etal 2012 1] 10 3 10 77.8% 0.14 [0.01, 2.45] 4 .

Subtotal (95% Cl) 32 32 100.0% 0.33 [0.06, 1.96]

Total events 1 4 Additional Wii vs No Wii Attrition Rate at Post intervention

Heterogeneity: Chi*=1.00, df=1{P=0.32), F=0%
Testfor overall effect Z=1.22 (P =0.22)

2.2.2 Wii vs Exercise Attrition Rate at Post intervention

Hung etal 2014 3 15 0 15 7.1% 7.00[0.39, 124.83] g
Morone et al 2014 0 25 3 25 50.0% 0.14[0.01, 2.63] ¢ L

Saposnik et al 2010 2 11 3 11 429% 067 [0.14, 3.24] L

Subtotal (95% CI) 51 51 100.0%  0.86[0.31, 2.40] -?-

Total events 5 B

Heterogeneity: Chi*= 3.59, df= 2 (P = 0.17) F= 44% Wii vs Exercise Attrition Rate at Post intervention
Testfor overall effect Z=0.29 (F = 0.77)

2.2.3 Wi vs Exercise Attrition Rate at Follow Up

Hung etal 2014 0 15 3 15 16.3% 0.14 [0.01, 2.55]| * =

Morone etal 2014 B 25 14 25 651% 0.43[0.20, 0.93] ——

Saposnik et al 2010 2 11 4 11 18.6% 0.50[0.11, 2.19] .

Subtotal (95% CI) 51 51 100.0%  0.40[0.20,0.78] e

Total events 8 21 ) ) .

Heterogeneity; Chi*= 0,62, df= 2 (P=0.73); F= 0% Wii Exercise Attrition Rate at Follow Up
Testfor overall effect: Z=2.70 (P = 0.007)

Attrition outcome TR o

Favours Wil Favours Control

Testfor subgroup differences: Chi*=1.70, df=2 (P=043), F=0%
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(Heterogeneity )
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i Balance quantified by the BBS I

Data were available for the additional Wii versus no additional Wii
comparison for 42 participants from 2 trials.”*“* The pooled mean
difference using the random effects model showed that Wii did not
have any substantial impact on BBS (0.17 points, CI —319-3.52, P =
92) (Fgure 3).[There was high heterogeneity between the trals|(P =
15, ¥ = 51%).

20




FRFZEFRRE ronmpirnnrismn
Taipei Municipal Wanfang Hospital ( Managed by Taipei Medical University

Appraisal sheet

Appraisal Tool [# & 73 17 Meta-Analysis]

« T MMRERLZERROI? (@




- (ERMOEE

]

| |

AR mfE ?
HEST - BRAESK?

— ZENYIREEINN _EWIRN T ABEEEZE R/ /DT
AHETUGHIE - {Bpooled MD=0.8s,/N\R1E
Mo EE AABEEPTUG /NS EES

(2.95)

- FERS - EEEEcsBEHRAEREME N
- WIRT AEFIM INEE IS ER EBE AL EE -

o] HE =

RERNFEFTEE

22




&nﬁiﬁ%%%

lllllllllllllllllllllllll

Discussion

« BENMREBTRWIE LEINEERNZ=WUR
— the Wii group showed improvement in BBS by 5
points versus standard exercises

Morone G, Tramontano M, losa M, et al. The efficacy of balance training with video game-
based therapy in subacute stroke patients: A randomized controlled trial. Biomed Res Int
2014;2014:580861.

» NEMRADSBRIERGR - Aokl M
AettRZAZREEPERA - M3FL2
=R R A
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Discussion

* WITT AR RIERESTEIR AR -
- RIBAXRAFRERPEARATI6/NFRIRE T
BEEIIRE LR L ED

— NEWIEPT5 | ARV BAFT 45 BIWII gaming Xl =
I AEZ0 - Aol EMNRAENIRE

* Timed up and go

Barcala et al, 2013 | 1 hour of Wii game play/week
Cho et al,2012 1.5 hours of Wii activity /week.
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The FIM® Instrument Items

Motor Cognitive

1.Self-care 2.Sphincter Control S5.Communication
Eating Bowel Management Comprehension

Dressing - Up. Bladder Management  Exnression
Grooming 3.Transfers

Dressing - Lo. Bed, Chair, Wheelchair

Bathing Toilet
Toileting Tub, Shower

6.Soclal Cognition
Social Interaction
Problem Solving
Memory

4.Locomotion
WalkiWheelchair
Stairs
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