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Zpae

A 23S o]&% A JNke] 23 A" A5t HEF A A Tl g
(Activities of Daily Living; ADL)s &l oJH adr} Q=X AAE z23 weltds AAste] 4
SstaA}l skGiTh
T 19809 FEH 2015\ 129714 #hare T2+ iz A3 (Randomized Controlled Trial; RCT) A

= SollA FAe A o] FolA = A ] X AFARE ddeE 45 AT EMBASE,

Ovid—Medline, PubMed, CINAHL, Cochran CENTRALS E3f] FalAMal AHS AAd 11 Scottish
Intercollegiate Guidelines Network (SIGN) 2.2 #¢19] A% 7}E The Grading of Recommendations,
Assessment, Development and Evaluation (GRADE)Z &7 2] s+ v} 3t} Cochrane collaboration’s
tool for assessing risk of bias® H3S =431 RevMan 5.3 AZE o] 2 weREA S A A 3T} 7)E
A= A, SA A-F gk, BEHA 52 AR ARSI

A3} 1289 A7 HE AT A0 s = 3419 (A 23511# o] A 106”1) =L 60.50
* 551419 B2 E Btk vz A9t 25 3019 (4 2077, o34 947) 0] 1 58.55
* 171419 dFEE Bttt 5715 AAY a337]= 2.63, Fugl-Meyer Motor Assessment (FMA) 7}
2.98, Box and Block Test7} 2.25% 7]%5=%d] @37} 991, ADL F5eoe 7|54 E34 =4
(Functional Independence Measure; FIM) 2] 3.042 A3tz 237 I3tk
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= T Utk A7IARD B XS o8 AAAEAEY mFe e Il H‘H A Bk A
FU sHOE AEEE Ay g A 71 A5t esitt
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St AlAS) 7157 AollE Yo7l Aolth(Dijkerman,
letswaart, & Johnston, 2004). 2013 d7F4] EA1A ol
o) 3} oﬂﬁ_}ér;ﬂz/\].oﬂ = gl o 2= ) Aol
APEE 2915 715 AR XAHEo] HomA Rids)
AW T sholth HES M AES A &F
H27158) A, Ashdel], Q1A 9 A7} Aol 7
of 59 vhofFst Wa 2 Al 2 st (Trombly &
Radomski, 2008). &% Aol YeRR= o 714
T Aol 5, AT 2 53], 29 =9 5
7)e= ol-&sk Aol whefst A4S 2%} (Duncan,
Horner, & Reker, 2002).

HEF Y] AA T 35 dAAETH
(Activities of Daily Living; ADL)s2& #1817 98]
15 Awrbeel sl AVIAE, BRI, AYAE
TEAE, IF 527 AAT FF7H Proprloceptlve
Neuromuscular Facilitation; PNF), 7445248
(Constraint—Induced Movement Therapy; CIMT)
S FAZF AR AlEEo] Yt (Gracies et al.,
2000; Weiss, Rand, & Katz, 2004). 2000:dt]el] £
QA dhdahs el 9 AR s AT el A
T2 o] gHH 2RO TR E AGA 5 s
28825 (robot—assisted training) ©] FE= HHA|
¥t} (Langhorne, Bernhardt, & Kwakkel, 2011).

ERNEZ A 5E FE A9 5] A5E 5L
E 3 2o % vy skl B Rl 27o] B
oA Q= WhA AR T 2 0] Aol HFE
I ek (Wo et al., 2013). ZEALA]
v 27 ABAPE F¥std A AEE @A
FO= WAHTE Gefol]l AupA| ekgtont Al A A
A

o wd r|r
_1}" ol

A =2 34| 7|9k (task—oriented) ¢] X &7} ZHgrt
Al HHA] o9} WItsl Hial o 7 Holx= oS Kol
¥t} (Langhorne et al., 2011). IA7|4Ee] A 8=
Adetar a3 GAsh] flEl o] FolAl=
AFA ] FA o= we Wl vl3) A|A1%

o]aL eAshe F2Fe] 7o) Thsab gl <A
st TS o] |l F Qe S 7= AoE U
ATH Timmermans et al., 2014).

A8 A5 A EW, AN 2] A8X 5
2R A AT9E Fal Aese A2 AR

E EE?‘—_

of tht ZA (task) 32| FEE T2 Holw o] 7]
9] ¥y Q. Al fAKS W 02 FsHth= 50|
3T+ (Lo, Guarino, & Krebs, 2009). A 7]HEe] AkX]
AN T2 o] W], 7], 7 97] e 5717

A A2 g Gl B30l Y-S ol A A
29 23 Az ekt A 7R o2 )

%] 7] W&ol (Cronin, 2001; Winstein et al., 2004)
SRR o & A ert it} 18 Agekct A
ol UARE o]F FI HA L +E7Is F|Holut
ADL 3589 S oF-5 otel= A3 fgde]
TEERE YASta 9Tt (Babaiasl, Mahdioun, Jaryani,
& Yazdani , 2015).

159t 25 o] &% A28 A ol sk vl
A7t s o] AN H S0] B s AR
A A FARl B v Ageh 25 AR A A 5ol
s T AFe A= Fothry] o E Rtk (Norouzi—
Gheidari, Archambault, & Fung, 2012). 7| HEFE
AAToME A e 25 AAANEAEE A 5AM
oal] e A 59} vlwshk=dl 2 HA7E R 2
ix] Eg]_ u]-i;e o] £ E\:r}_o_ 3} x] 2= :rL_,ﬂO].oq xﬂ/\] O].
A] H-35ki Tt (Norouzi—Gheidari et al., 2012). 181}

_H;_}\L;q;q]%lx]e = J,};q]g} ‘6]—7]“ /\an—}: l:ﬂ—)\lo] »3
3o wet FAF TS Eddste] X823 gt o
o AFA Q) HS0] o] Fo|Aof shar, wEREA o &
fet T o8t @29l W oltt (Borenstein, Hedges,
Higgins, & Rothstein, 2011).
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= 395 dol Btz el (Randomized
Controlled Trials; RCT) &S oz AAZ 12y}
HEREA o] WS Fal A5t

19801 4-E] 2015 129714 AlAE =9] RCT <
TRES t o R Sioleh HdAME $Ish vlofElHo]~
E EMBASE, Ovid—Medline, PubMed, CINAHL,
Cochran CENTRAL (Cochrane Central Register of
Controlled Trials) S ARE-3FATE. Ao 9} s 1A
ke v AHRQ (Agency for Healthcare Research
and Quality) 7} A7st= A7+ Bl PICOTS-
SD (Participants, Intervention, Comparison, Outcomes,
Timing—Settings, Study Design) &2l w2 A%
1Z ANS Aldska A E3 e AEAe Hrkekl
C}H(Table 1).

PICOTS—SD2] 7+ @0l 2J8tA]8-0f (Medical
Subject Heading; MeSH) % 52 7l'dolE A4dsto]
AARES A sisinh A2 20151 420l 3st
Az, =k whE Aoy [stroke {MeSH}, “cerebral
vascular accident” {MeSH}] AND [Robotics {MeSH},
[robot* OR orthos* OR orthotic OR automat* OR
“computer aided” OR “computer assisted” OR

“robotic device*” OR “electro—mechanical” OR

Table 1. PICOTS-SD Formation

mechanical OR mechanised OR mechanized OR
“robot—induced” OR “robot—assisted” OR “robot—
related”] AND [“Task—Oriented” OR “Task—Related”
OR “Goal—Directed” OR “Task—Specific” OR “Video
Games” OR “Therapy Games” OR “Drawing Through
the Monitor” OR “Performance—Based” OR “Real—
Life Activities” OR “Activit¥”] AND [Therapeutic
{MeSH}, train* OR aid* OR rehabilitat* OR re—
educat* OR therapy OR interventio*] AND [upper
extremity {MeSH}, arm{MeSH}, “upper limb” OR
hand OR wrist] & AH&- 3t} 7 82 527} 54 7]
T EQ wHA R Al AWt YAk
< =05 9 o IS A F A 24
el B A7=9] 4 EL AAA 12 B A
(Preferred Reporting Items for Systematic Revlews
and Meta—Analysis; PRISMA) o]l <Asko] #|AH3A
t}(Cochrane Collaboration, 2015) (Figure 1).
HEA 0w 12989 A77F A4 Aokt 23l 73

sk oz HAYE 4u

, AR 7R o7k A3 sh o) Bl

Item

Explanation

P: Participants Adult stroke patients

I: Intervention

Robot—Assisted, task—oriented rehabilitation

C: Comparison

Different applications of robotic use, conventional rehabilitation, usual care, etc.

O: Outcomes Primary outcomes

. Effects of upper limb motor function (Fugl-Meyer score, MFT, etc.)

Secondary outcomes

: ADL performances (MBI, FIM, etc.)

T: Timing

No specific follow—up criteria

S: Settings

Hospitals, nursing homes, rehab. centers

SD: Study design RCT

ADL: Activities of Daily Living, FIM: Functional Independence Measure, MBI: Modified Barthel Index, MFT:
Manual Function Test, RCT: Randomized Controlled Clinical Trials
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" AT

=4, gol=nt F3E AT

AR TA| 78] ZRAR) A X 2o} 5
AT

A, HEF 8219 A 7158 Eolv ADLSH
FE % TAETER o] AHEH AT

UAA|, EF8E b AR A

ARA, thzTolA ZRolele T A57} A4
A

A, dEREA S 918 Fust FEEA}, A
7} 8&s] A AT

SALE

EMBASE
(n=40)

MEDLINE
(n=30)

PubMed
(n=20)

pal
okl

4. A9 A Fot

ﬂ

HE A9 wdE=2 A H7HE $8 SIGN (Scottish
Intercollegiate Guidelines Network) 2 AR&-38lo] A1
T5 A4 SIGNS og] 2 H7 & SoA =
RCT Al S3hd 7P We s et ole &
3k =70 TH(SIGN, 2008). 97-9] AA S23=l| o
S 107H4 7] (A7 AEe] 247, 7219w i,
7R e AEA, olFHA o, ZIATEe TAA,

HeF(bias) o, 4574 W2, &€2E, intention—

=

Identification-systematic search results (n=170)

CINAHL Cochrane
(n=21) (n=59)

=
i=l
=]
5]
]
=
=]
=
U
=

Screening

Records after duplicates removed (n=86)

Excluded by titles and abstracts

(n=64)

Screened records (n=22) ‘

Included by hand searches and

other resources (n=3)

Full text articles assessed for eligibility (n=25) ‘

Eligibility

Studies included in qual

Excluded full text articles (n=13)

Insufficient data (n=4)
Improper combined interventions (n=1)
Inappropriate control groups (n=6)
No tasks included (n=2)

itative synthesis {n=12)

Included

Studies included in quantitative synthesis (n=12)

Figure 1. PRISMA Flow Diagram
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to—treat 73 o, 7|3 ko] FAA o) WS
A Aoz Hrkelhe AAEE WA Bl 67F
A S5 (WC: Well Covered, AA: Adequately, PA:
Poorly Addressed, NA: Not Addressed, NR: Not
Reported, NAP: Not Applicable) 2.2 H7}34 S N
Aow 218 & 4= gt} Ay #3E F “poor” THE
- Wu (2013) 8] 75 AlQlsh YA] A2 Wi

S} AAE FEgel= H7F @5o] 571 o]l 2 A

T (“good”) S EJtH(Table 2).

@)

12

5. ZH9 #&

AAA 1722] ZAFEL GRADE (The Grading of
Recommendations, Assessment, Development and
Evaluation) & ©]&3F3ith(Balshem et al, 2011).
GRADEWA1S A 47, B89 4, 279 o, 2A
Qe 279 A4 5o 2az AYHt A7

AAE FAe Bt 2ASES B4 5 A,

o
b

Table 2. Quality Assessment of Literatures Using SIGN

Al A mae] Fg Aol gk Al Fert vk T
S dolE 4 Qlth £ AFA = GRADE profiler
TR AZEolR A lid A el
tfal] sk s gtk AEE 280k He
A AL e 25 AR AZA 5T 5715
ADLF#sHol Als 27 2% “HIGH (%
&) o7 WAEUt (Figure 2). % 7159 4¢ 12
N AT, B BrkETel sl 715 Folak 10507
o]3lom ADLF3%5ee 970 A7, 10502 ol
7t AAEAE 2AL AL 25752 B cl5EHe
WG] ko] SlE & = AP EATOH =
al

& 212 55 ek

4
=2
>
iy
=
BN
M
2
jus]
o
Hu
i
of\
>
M
o
=
o
R
rlo
>,

AP NPES 712

Check item no.

Study Overall
1 2 3 4 5 6 7 8 9 10

Prange (2015) AA  PA AA AA PA PA WC PA PA AA Good
Brokaw (2014) AA AA PA AA PA AA WC PA PA PA Good
Sale (2014) AA WC PA PA PA AA WC AA AA PA Good
Wu (2013) PA~ PA PA AA PA PA WC AA PA AA Poor
Reinkensmeyer (2012) AA AA AA AA AA AA WC AA PA AA Good
Wu (2012) AA PA WC WC AA PA WC AA PA NR Good
Burgar (2011) PA~ PA AA PA PA PA WC AA AA AA Good
Liao (2011) WC AA AA AA AA  AA  WC AA AA AA Good
Masiero (2011) PA  AA PA PA PA AA WC AA AA AA Good
Lo (2010) AA  WC AA PA PA AA WC AA AA AA Good
Lum (2002) AA  AA PA PA PA AA WC NA AA AA Good
Volpe (2000) PA PA  AA AA PA AA WC AA AA AA Good

AA: Adequately, NA: Not Addressed, NAP: Not Applicable, NR: Not Reported, PA: Poorly Addressed, SIGN:
Scottish Intercollegiate Guidelines Network (1: Appropriate and clearly focused question, 2: Randomized
assignment, 3: Adequate concealment, 4: Blinding of subjects and investigators, 5: Groups are similar at baseline,

6: The only difference between groups is treatment under investigation, 7: Standard, valid, and reliable

measurement of outcome(s), 8: The drop out rate is acceptable and is comparable between the groups, 9:

Intention—To—Treat [ITT]

Covered

analysis performed, 10: Comparable results for multiple study sites), WC: Well

3= 2832 20179 A|25Q A|1E 5



Robot-assisted arm training compared to Conventional rehabilitative training for

Bibliography:

No of Participants  Quality of the evidence

Follow up

Motor Function EEEL]

(12 studies) HIGH"
18 weeks due to plausible counfounding would change the effect

FMA, WMFT, BB

MD 0.60
(048 t0 192)

(G ETTERE EL S Anticipated absolute effects
(95% CI)

Risk with C:

ive training Risk di with Robot-assisted arm training (95%
cl)
20 fewer MF per 100

(from 26 fewer to 47 mure}1

51 MF per 100

ADL performance 1050 2909
MAL, ABILHAND, FIM (fsswd‘es} HIGH

due to large effect

MD 0.72
(0.69 10 2.19)

51 ADL per 100 14 fewer ADL per 100

(from 16 fewer to 60 more)

*The basis for the assumed risk (e_g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group

and the relative effect of the intervention (and its 95% CI).

Cl: Confidence interval;

GRADE Waorking Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Mederate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

" No n was provided

Figure 2. Level of Evidence Using GRADE

6. NE 58 U SN 24

AAA 1ZE S 1299] AF2RE A9 5
715l vigt kY] Fek SAE FEST 4 A
7o SAgke Tkl ek e AAlskE /i A
EAo U E Aeaks T3 RevMan 5.3 (Review
Manager Version 5.3. by Copenhagen: The Nordic
Cochrane Centre. The Cochrane Collaboration, 2014)
HA A AFsh= dlolel 9} 4 (data and analysis)
g AlAEA HlolE Y #AS Mo, A4
(section), 7|4 (description) ol &7} AHE &
o 7 e B a9 9 9lE 5o R st
T BEsHA] ok FiE w=oE Tl GAsilon &
S7} o] FolA A Q= el tisiAlE 2 et
(content experts) 1ol AR T8Itk H7kE 4
al= oA Behddt o diolB 2 91ale] oA}
AxJo] BigH A AR A A4 Msht Axe-He
soto] JEE st

Wu (2012) AollA tizto] Adntk AgA 55
T AEAPE A NS 5 o T TOE Uy
A S]] HEREAS 218t -
Ao FEITE Wu (2013) 2] AollM= oF

X AR
o

AR 2 o THste] A7) wEe] o
53149 2719] AP0 ro] ke QYT 2 A7
e HEREAS 9T BARAE S8 Anes

RevMan 5.3 ©]&-3ic},

1) SAA o2y

A8k = Aol 447l AEHTol R inverse
variansE SA14 W 02 A9t (Borenstein et al.,
2011). WEREA oM Axjol B3t I* 7o) #of wh
shsto] 1 &3 2 (fixed effect model) oLt HE

¥} 23 (random effect model) = &= A 7
| w2 HA A SIS UaEshy] wdel 2
o7 g glon HTo= Ay B¥S Ay
| AR AFE Aol 7| xsk= o] ozl A+
54, A7, AP s, wlERd el 23k At
SHAY fAReE BAW a9 71718 3
olgfiell 7|Z3lA A7 AP} dhdato] A sh=
A 13} 5o} it} (Borenstein et al., 2011; Card,
2012). wp2br 2 drelMes i TS A A,
A, SAEY, 2549 gl g 23& )
&3ttt

)
o

N1 gln o po (i oxl ol
(03 o

— z\l: = Jm > OE’

1 of ol rE

T X o

i

2) g1t37|

B Ao A= Cohen's d &, = vl stA} sk
7| Heko] 7HA= Hte] zpolE B EFHA (pooled
standard deviation) 2 Yo 42 ¥k a¥137]
(standardized mean difference) & AF-3}51 0™ A&

BA okdlg} 2uk. o) 913l A ATEY A%E F

6 The Journal of Korean Society of Occupational Therapy Vol. 25, No. 1, 2017



Aoz PAgtes 5402 §37] (effect size) & 171419 BadgS B3k Adwe] S 25 3
Qe As IS AXF 2 AT Tl 2E A ARl Fg-S 7|HEo 2 st 2 E AL A5,
A7), Bt} BFRAE o)gete] 5715 ADL 7} Z2HE Attt e sk AlEE ARSSAY
BsH e aaar]E AESIATH95.0% CD. Z37] ATE flal SAA or JEE gnlE AR SA
0.2 oJstold A2 &3 059 W S % &7, 7IRRE AF7Y 718 WXL 67, 87, 9F % AlleH F
0.8 o3 w & &aa= 348kt (Cohen,1988). wlet o 1253 233 A7k ek 2+ A ¢ 39
A Al Avk= forest ploteE 7733l =0 58 AAEE AT} th-Rolgla § 3]7] F 308
60+, 105%7H4] w8 ¥ A% Aeh HA 2 FHe

d= Ma-Mg o 7], HY X, W& 557, A& webrbr], 19

© A7) &, AAARL el A o] Fo1d g Sl FAI7E

woreh 7128 AnbARl AR 5ol FREE &5

3 HERIBT B W), A A7), A7 ) B S Mot
Cochrane Collaboration®] H¥F 913 BF7l=+ AFE TE WA Ao BEER paste] AL A
(cochrane collaboration’s tool for assessing risk of T ololt) RS0 EE horgl o} EalA 370
bias) & AHESIITE T+ W B YA 0w Bt A 22 AAEE GASS AN Sz dskst 1wl
gk 5 ool I et b2 HE =oE El =S5 Auist E4o] Qloith X|& WA Exow A8
A7kt &3 9 (publication bias)2 funnel plot AP} Hasko] Aol S &3 ok Zuk ALEhS Hu)
© 2 grkste] A1Zhsl aF3ith(Keef & Roberts, 2004). 37 93k AolA A} ZalA e S0 5 9H
S Hoth tlxe] A dWEel AR, AR

ALY Al AZFEH R A5, D e AR,

m. 97 A} =e|A ARl 3 £E3HE AR, A 2, HA} F

HhEA] oS A ZRAR Fol A{HUT SA7I7

& Ha 37l A 127, 53 3~5 AlA, 3T 7]

© 30ollA FH 1058 AAFEATE follow—up A&
T 125 o] 97} titolglom 2451 2759 7]

FHE AR 1299 A7} wleREA ol 323E 9 i ATE QAT

1 0] 52] 542 Table 390 ALY #HA7} FREE 2758 =457 9% HETE FMA, FM—

EH NG A 55 - A7) Rk s F 341 SE (Fugl—Meyer Shoulder, Elbow, and Coordination

oy o
Mo o it

(34 2359, o34 106%8)°]al A5 60.50 £ subsections), FM—to t (Total Fugl-Meyer score),
551419 £x25 Btk tlx2Te A didA7F B FMWH (Fugl—-Meyer Wrist and Hand subsections),
T 3019 (A 2079, 944 947)e]qlal 58.55 * SULCS (Stroke Upper Limb Capacity Scale), BB
17.1419] HdE S Bt Ao FAl= BF 2 (Box and Block Test), ARAT (Action Research
AA| A0l G5S 7HO R 3 2R AXAQF A FH I, Arm Test), GFT (Grasping Force Test), MP (Motor

= ARG ARE Power score), MS (Motor Status Score), NHP

7} 2R At Ag-ske Al A
el FAR o7 J kst gn)E ARt BhA7E TR (Nine—Hole Pegboard Test) 7} AFH&-5] it}

H 2E AN 255 w2 AT PR E F ADL H7}=+2+ FIM (Functional Independence
3417 (34 235, oA 1067) 01l A%-& 60.50 Measure), SIS (Stroke Impact Scale), Barthel Index,
£ 551419 £ Bl thEwd] B9 A7 ABILHAND, MAL (Motor Activity Log) S AFg-8ko]
B 3017 (| 2077, o4 947) 0191l 58.55 + ZR/ANE BAETE 24 FIMETELS 7 AFolA

312837 20179 #1254 A1E 7
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1) &X9 2370 O|x= &1t

A A 71587 AdTe] 4524, tixe] 370
Ho g Ao g§3177] 2.63 (mean difference:
0.34, 95.0% CI: —0.30~4.38, p<.05, I’=65.0%) 0%
tztol A8 FAlel mlel gt 2polzh QU
FMA ZA¥i= a377] 2.98(mean difference: 2.10,
95.0% CI: 0.72~3.48, p<.05, 1°=52.0%) Q1. £-2] 3t
2ol & ®oltk, WMETS] Av= a7=17] 1.85(mean
difference: 0.25, 95.0% CI: —0.02~0.51, p>.05,
I’=80.0%) 2.2 &3k gl 202 Ueldtal, BB: &
3=77] 2.25(mean difference: 2.34, 95.0% CI: 0,30~
4.38, p<.05, P=28.0%) = THA|7|ke] 23 4| AL

Experimental Control

Mean Difference

57t A 8] 57158l a3) Sl Ao e
W} (Figure 5).

2) ADL 8 s=0f| 0jx[= &2

AA ADL Fesde] digh RAeAM avT7]
1.88 (mean difference: 0.72, 95.0% CI: —0.03~1.47,
p>.05, P=78.0%) 2 53 F4A7t A2 fo4<
Zx) ZEith FIMSE7EET] 4 a¥47] 3.04
(mean difference: 4.14, 95.0% CI: —1.47~6.80,
P05, P=73.0%) 2 A3} tiz=T Alolol] Aw}ghe]
FroJst AolE Btk MALS &377] 0.14 (mean
difference: —0.04, 95.0% CI: —0.58~0.50, p>.05,
[°’=6.0%), ABILHAND: &3#37] 0.77(mean
difference: —0.09, 95.0% CI: —0.72~0.53, p>.05,
’=55.0%)% 5o 2}o]9] A A& 24| £5
Atk (Figure 6).

Mean Difference

IV, Fixed, 95% CI IV, Fixed, 95% CI

Study or Subgrou Mean SD Total Mean SD Total Weight
1.1.1 FMA

Brokaw 2014 276 8.8 7 186 42 5 0.1%
Burgar 2011 33.4 7.3 17 382 8.4 ] 0.2%
Burgar 2011 335 6.9 19 382 8.4 ] 0.2%
Lizgo 2011 51.2 882 10 409 1314 10 0.1%
Lo 2010 2081 11.71 25 187 10 27 0.2%
Lo 2010 2357 11.75 47 21.31 946 46 0.3%
Lum 2002 281 52 13 236 5 14 0.4%
Msiero 2011 42 66 8.3 11 4387 102 10 0.1%
Prange 2015 564 17.2 35 59 17.3 33 0.1%
Reinkensmeyer 2012 2r4 114 13 238 8 13 0.1%
Sale 2014 4835 178 11 6477 11.2 ] 0.0%
Yolpe 2000 13 4 30 10 4 26 1.5%
Wl 2012 4714 1097 14 4857 1232 7 0.1%
Wl 2012 4871 1038 14 4857 1232 7 0.1%

Subtotal (95% CI) 266 225 3.4%
Heterogeneity, Chi*= 27.34, df=13 (P =0.01); F=52%
Test for averall effect 2= 2.98 (P =0.003)

1.1.2 WMFT

Burgar 2011 2.3 0.6 19 1.3 (1 9 231%
Burgar 2011 1.9 0.6 17 1.3 (1 9 224%
Lo 2010 11.03  7.96 25 1644 BTFT 27 0.4%
Lo 2010 3.94 2 47 391 1 46 159%
Wl 2013 3.3 082 18 351 079 g 147%
Wl 2013 306 063 18 351 079 9 185%
Subtotal (95% CI) 144 108 95.0%
Heterogeneity, Chi*= 24.50, df= 5 (P = 0.0002); F= 80%

Test for averall effect: Z2=1.85 {F = 0.06)

1.1.3BB

Erokaw 2014 91 124 7 36 ] ] 0.1%
Msiero 2011 2483 7 11 17.8 53 10 0.2%
Reinkensmeyer 2012 2 4.1 13 0.6 1.1 13 1.2%
Sale 2014 9 135 11 9.1 1202 ] 0.1%
Subtotal (95% CI) 42 37 1.6%

Heterogeneity: Chi*= 419, df=3 {FP=024) F=28%
Test for averall effect 2= 225 (F=0.02)

Total (95% CI) 452
Heterogeneity: Chi*= 66.46, df= 23 (P = 0.00001); F=65%
Test for averall effect Z2=2.63 (P = 0.009)

Test for suboroun differences: Chi®=10.43. df= 2 (P = 0.005). F=80.8%

370 100.0%
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Figure 5. Forest Plot in Effect of Task—oriented Robot—Assistive Therapy on Motor Function
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7Fs/dell tigt &3t As 3] AT
1__ O
ADL 358014 370¢] 58 Alglsta Umxe
experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1 FIM
Burgar 2011 494 38 17 428 345 9 4.3% 6.60[3.69, 9.51]
Burgar 2011 461 4.4 19 428 345 9 4.1% 3.30[0.25, 6.39]
Liao 2011 6238 821 10 B1.85 291 10 31% 0583 F317,4.23] T
Lum 2002 a47 23 13 52 2.2 14 T.E% 2.70[1.00, 4.400 I
Msiero 2011 58.78 83 11 6002 11.4 10 0.7% -1.27[10.22 7.68]
Wolpe 2000 a3.7 7 30 43 4.8 26 2.3% 10.70[6.27,148.13]
Subtotal (95% CI) 100 78 22.1% 4.14 [1.47, 6.80] e
Heterogeneity: Tau®=7.32; Chi*=18.80, df= 5 (F = 0.002), "= 73%
Testfor averall effect 2= 3.04 (P=0.002
1.2.2 MAL
Liao 2011 304 216 10 1.54 2.04 10 T.1% 1.50 [0.34, 3.34] T
Reinkensmeyer 2012 06 07 13 05 o7 13 11.8% 010[0.44, 0.64] T
Wiy 2012 1.86 1.44 14 284 276 7 6.1%  -0.99[3.17,1.19] -1
Wyl 2012 231 174 14 284 276 7 59%  -0.63[-2.87 1.61] T
Wy 2013 1.69 1.5 18 2.65 242 g T.0%  -0.96[-2.85 093 T
Wyl 2013 1.94 185 18 265 242 9 A%  -0.71[-2.86,1.14] - T
Subtotal (95% CI) 87 54 45.0%  -0.04 [-0.58, 0.50] 4
Heterogeneity, Tau®=0.04; Chi*= 4533, df= 48 (P=0.38); F= 6%
Testfor overall effect 2= 0.14 (P = 0.89)
1.2.3 ABILHAND
Liao 2011 1.24 028 10 085 043 1m 12.3% 0.29 [0.03, 0.61] r
Wy 2013 -015 0.4 18 053 1.29 8 104%  -06G8[1.64 028 ™
Wyl 2013 0z 118 18 053 125 9 103%  -0.31[1.29 067] -
Subtotal (95% CI) 46 27 33.0% -0.09[-0.72,0.53] +
Heterogeneity, Tau®=017; Chi*= 445, df=2 (P=011); F= 55%
Testfor overall effect 2= 0.30 (P = 0.77)
Total (95% CI) 233 159 100.0% 0.72[-0.03, 1.47] ]‘

Heterogeneity: Tau®=1.16; Chi*= 63.00, df=14 (P = 0.00001); "= 78%
Testfor overall effect: Z=1.88 (P = 0.06)
Testfor subaroun differences: Chif=9.31. df= 2 (P=00100. F=78.5%
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Figure 6. Forest Plot in Effect of Task—Oriented Robot—Assistive Therapy on ADL Performance
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gskel AZAZ 1R} e A5

w5758 ARkAQl aa= Trﬁ} Zo = gpetE )
O} FMA, BB9= @] WMFTolA = Ay} tj=x
TARO] Aol Qllony EAA SR TrJ kA &3

WMFT= the B7He7-=3 2 CIMTS 1854011
TS & oA Aot (erip strength)& 2144
o7 Sk S E3 i 5 Aolgk Ho] EAlst
o th2 F7HeTEd AlE B 4 3lths Prange &

(2009) 2] Aslie} Azt
Volpe 5 (2000) &] A-elld= BUE Aol A=
HAPARE a7t A4 BA2stn B8olt 18 9 7
Z (trajectory) & Wl 4o|= HAE
] 53], mpx] A 5ARE] &£o] oA Eelge kst
(hand—over—hand) 35 ¥ F 3= 975 (back—
driveability) "21¢] 23t AAALA57F A= STt
Lo 5 (2010)2 125 SA &4 ¥, oI, BuA, &
o, 28 SR 2 ol 3t Y wAYe 3T
sﬂo}__ ]EE x%ﬁ_snr/]. E’_J.x]ﬁo]:@gl j]q_‘_i Burgar
@012 HE(target) ol Hid 4/ e4 F4
7] (reaching), A7}

A7 33 (self range—of—motion tasks) 2.

Algkstolnt. 3xkd ¥k 014‘13} ATEE AClER
1 7P AR 25 2= 3Ak e A e W
BE $4YE s A9 } A3t (Masiero et al.,
2011). Lum 5(2002)°] AME AolM= 55 B
(active—assisted) &} 5 4] (active—constraint) ]
T 7K REE o] &sto] & A9 AgadE 4
8 A T 22 FA7F A HAAT Wu
(2013) ] A% FrAkst T8 A3k o Liao
(2011)& Ao 23l gsfo] FEH = 5~
13,

110101] (=] Ok

SHER o

(static and dynamic tracking),

" o an

(passive—passive), H]oA=0] 212
wlo} PE|= /\E.———E-(paSSIVe active), 219 A
2 # o AFo] FolEE= FE -

ﬁmloo

& (active—active),

& 5 A gal B gAgle] Ay 55T
(active - passive) 2] 4%9A4] EE=(mode) H$ <lollA
ZH A SA7E AFE S Sale 5 (2014) 9 At
Brokaw 5 (2014) & 321 7P A W8] Qe X
ol st “1‘117] W71, 74 27 Fo w4 E45
2Hg5F RS Bl FHSIITE ROM arceh= YHFA]
A5E 7?*“?4_*2‘ SoflA AR 32kl s o ® 3
o 37 25 &AM #4de T8l AaE d5
A 7N 2R AT F3E AT (Prange et al,
2015). g B} 7p7ke 57Nk FHo®
Reinkensmeyer 5 (2012) ‘Vu'gh= 0|52 24| Alo]
Y AT ES 1S B3 37 AEAA 33k g b
4 EAE AR ek AES AFIY odE =
AdRtel] WhE B3-S 7AiM 7HEC] 3012 7] (grasping
objects off of a shelf and dropping them into a
grocery cart) 9} 72 ADLS 2529 BHZA9l 27
oz FRISE o] SAolvh 25 X 5ol tid A=
shof| AAE = 224 Aldolu FAE Al
A TS 25 A BeA FHZo] olEgE TMAA
(Virtual Reality; VR) % A3t 25A7= Hlsh=
A Borh

ADL #8582 A4 8 74
ABILHAND 59 EFNME a3+ = A o2 Y

Wal FIMelARE f-0]8k 2fo] 5 wglch M54<l ADL
H7Fe 9l FIMe|Y Bathel Index®b= ©2] MAL,
ABILHAND ‘52 ADL®] 8o o] tfgh iR rh=
&5 AHERIES 5A e Hell it %—xé% g %
AletAY, DA AA 22 e %
B7kehz ate] HAo] Ay Wil Ao FEHT
(Liao et al., 2011; Wu et al., 2013). ©]&5 H7=7
A=A A7l ADL F359s H7tst] st
ETEA AR SIS wiEel] B ATtellA E3HA
7o) el EFAIZAT

250 A G A5 F A7 @A o] FolA]
Ak AA| EAE 2509 2ol el #2lol= w1
FHORE sz AFE2 & Ao LFAIZIA] Tt
(Daly et al., 2005; Hellman, Chang, Tanner, Helms, &
Santos, 2015; Timmermans et al.,, 2014). 22|22
e APl skl AgErkth 521 EE
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gzl 583)2] 20179 A25A AlE 13
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Abstract

Effects of Task-Oriented Robot-Assisted Therapy for Motor Function
of Upper Extremities and ADL Performance of Stroke Patients:
A Systematic Review and Meta-Analysis

Heo Seo-Yoon®, Ph.D., O.T., Kim, Kyeong-Mi**, Ph.D., O.T.
"Dept. of Occupational Therapy, School Medicine and Health Care, Kyung Bok University
“Dept. of Occupational Therapy, College of Biomedical Science and Engineering, Inje University

Objective : This study is aimed at finding the effects of task—oriented robot—assisted therapy for stroke patients
in terms of the motor function of the upper extremities and ADL performance based on a systematic review and
meta—analysis.

Methods : RCTs were identified through a database search of MBASE, Ovid—Medline, PubMed, CINAHL, and
Cochran CENTRAL from 1980 to December 2015, and through additional manual searches. Meta—analyses were
separately conducted in terms of the motor function of the subjects’ upper extremities and ADL performance. A
quality assessment was conducted using SIGN, the level of evidence was reviewed based on GRADE, and the risk
of bias was assessed using the Cochrane collaboration tool. The statistical heterogeneities were also investigated,
and RevMan 5.3 was used for a Meta analysis covering the averages and standard deviations.

Results : Twelve studies were selected and reviewed. The overall task—oriented robot—assisted therapy group was
made up of 341 participants (235 male, 106 female) with an average age of 60.50£5.51. The control subjects
totaled 301 (207 male, 94 female, with an average age of 58.55%17.1). The improvement in the entire motor
function of their upper extremities showed a statistical significance (mean difference, 0.34; 95.0% CI, —0.30 to
4.38; p<.05; °=65.0%) with an FMA of 2.98 (mean difference, 2.10; 95.0% CI, 0.72 to 3.48; p<.05; =52.0%),
BB of 2.25 (mean difference, 2.34; 95.0% CI, 0,30 to 4.38; p<.05; 1°=28.0%), and FIM of 3.04 (mean difference,
4.14; 95.0% CI, —1.47 to 6.80; p<.05; 12=73.0%). However, their WMET, overall ADL performance, ABILHAN,
and MAL did not reach a level of statistical significance.

Conclusion : Task—oriented robot—assisted therapy was shown to have a positive possibility for the recovery of
stroke survivors, particularly in the motor function of their upper extremities and ADL performance. Further
research will be needed to ground the evidence and support the clinical use of task—oriented robot—assisted
therapy.

Key words : ADL, Meta analysis, Motor function, Robot—assisted therapy, Stroke, Task—oriented
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