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of &A $F& Wrlelal, B7F 23E B2 d153-S 259t
ot At

B gyl FF A" A= F oN¥, B FEEE A E A7 (Randomized Controlled
Trial, oJ5F RCT)FAt A= F 43900 Y, sIAAEZE 2 14174 QA7 HE5Aet 1L

A A RS AT AT 202220019, THS SR HEET TAH A

S vt HERAY £E2 25w AR w50l 33.3%= BlEHAHC] w3%
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A a4 2R EE 11 5355 (Unified Parkinson's Disease Rating Scale, ©|sF
UPDRS) %8 (UPDRS-Z&4), 54 HAHUPDRS-II), YAoA9] 5743 (UPDRS-1D), A& 7]
FHIYEE A3 7S B, HPAY, d3d0] 5 A3 B4, E3H A, AR Ve
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BasA, 49 A AA|, AAFY, FAGE A5 52 A RHZ 7ot
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1’=72.2%), B33A2(5H, WMD 17.52 m, 95% CI -24.46~59.50, 1*=0.0%), Z24°] 5 23 &
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SAANGELL 252 o §5t] B B Ei 0] BEHE PHoltk, FAPBZRS o182
ReR| s 20003} 20141 2718 AlolR 7142 AFEo, 2319 B 7] o2 4 Aleja]
247t digo] obd 714 2=tk 2000Kel SHIABRE 7140] AR PR FFelu g B0
SAEo] gl HPAE(H-130, $7HLE MM302) 9 AH& i, Bo] SAkT o] FAHY,
Q2o olgk By Rt 7|72 BhAIE 7|oleks BEEIRID, 201490l FA 4-7. S/l
21502 WA 79 0] ShgHIEE 7] 7140] sigateka e so] 4195714 Wrhde] ohleta
=R b

utba AR SR AL R ES o|-&35t B xR (Robot-Assisted gait training)= A7 E 0| A=
o] Q&= 7|& 7]&9] ‘B R(AH 30, £7FEE MM302) 2 E5E 0] 7d@go)A ARSE 1 Qlct.
o|e} THsto] JA A A =HE A} X583 7|4 59 dYH 784 5= Fdoh ARk H
P22 RE P9 A7 L s =R} TAT AFEA F71R1A 5ol tigk 8+71 Sl
ool 27 AAPEZ IS A1 2 Ol A 5 9% 10] cheh AEAo] 3 gl el SAIEHE Flo)
2T IEAE EURE HES AN sHRIAZ RS o83t B =] /A 784 2 FAA
7FA)o] et B7P7t sl QmrlsAEEE R AR ATHol R Str =T e s
-1378, 2020.06.17.). SHAAIEZE-E 0|83t HYx| 57} 7|=0] 1414 HaA|Eka] 7 thy] SRS =
B2 79] AAH F-873(& ] AT 3 A, 72 8EAke] HO| 5)2] R Ao Rel AHAIA 71X
(1827 A=A of 5ol gt H7HE 275tk

—

1) "28Rz ByFAXE(Robot-Assisted Gait Training Therapy),F2& 2009¢ Alo&7|&H7l AHT
(2009.3.9.), 20094 A|42} 4127 7|&H7FL3]1(2009.4.24.)0014 AZFET Q FFojH] EEE SA|E 0] Q= ‘HY
A FE(A-130)' 2t AHE- A}, BAo] Fstal ®o] FAHY, QIZ] 3t P77 7|42 AE 7|&o|BE, A
95 7|&H7t thido] opeta AAet

2) BIAAEZEE X = (Rehabilitation Robot Therapy for Lower Extremities) 22 AlQ|R27|&H7} A14gt
(2014.7.22.), 20149 A9z} A9 = 7]&H71995](2014.10.24)°014 Ag71&B7 dit 712004 5 7142 ‘FA
4-7. 71990 Az o2 HAH Ao FEHER 7|E 7|&of g o], TAoR7|&H o] TSt 2] A2z 0 9
A A 871&H7t thido] ofd Ao = Wy
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1.1.1 SHX|IjE=2=

2000¥ tiHE] 2E7|&0] I eshEHA T thofst ddg@a o] A1 9o nj=yt RS
FH o= &) AlES7 ol FolA 1L %E} 2370l A B8-257dX19) Aeshe A =422 FH
2 UERg o Htoll= AAME, A7 E(E Y, 71, DojAl7], 971 5) Tt AE=RAEC] Aty
T EAE T QU fE9 JLA Xﬂﬁa}ﬂ SRR E-S 1999 EA1H Lokomate] 1.2 2014
doll= B Holu /8ol E BPAES T 5 e AP EPER € A E2R
ReWalk”} 7] FDA 5|7F& S3IItHERIS &, 2017).

SR el 31 e o] BB 1 oA A8 Aot 5
FE 4TS G ol PO NEAP} A St BRtet 9E BN ELh x| s e 2xo=
AR AR FeRE A3 4 Uk 719, B, 79 59 SHA1E SR 3 Feo] ol
<4 A7 Rel aslel ARl R 2 dofdl 5 ERSi L1
S0l AL A NES SYsHE] 1AL 4 Atk

o, TRt A7t 8 Foltt. ERO] A5
A P2 F2otal ot EFEdYY(Treadmill
gait trainers), Y33 (Foot-plate-based gait tralners) 2148 (Overground gait trainers), 114 %
(Stationary gait trainer) SHAAIEEE 50 2 L85} ZF 25-0] ARHIH.C AolsitHA W 5 &0 A
3}, 2013; Diaz, Gil, & Sanchez, 2011). SHAIAEZE SF+= (&F 1. D3 Zo}

EY =g sRAZEES Edo|=lof| AlSHoE A A oh= Al AES E6fl A= AIAlstaL IE9]
AU T ERI AloAAR o R =T, tEH O E Lokomato] Tt —rﬂ‘flﬂ"’ﬂ/ﬂ EAE
Walkbot (P&S Mechanics)&= 7, SR of 2t S 9] SR7HA] 7hsoHA The EFEUE
HYRRolt(H Y5 &o]ZI8t 2013).

T s R R F 7119] 'Iik(foot-plates)o] ‘SRl A=5to] HaH] 721719} AZ71E A5t
HYPTHAS A7l= A= HEACZ Gait Trainer (GT)°] ATHEAA, 2015). ==t ALt
Morning Walk (F&|4)% ARGAFS] EHES TAAI717] 1ol 2H4 AISAIA] 24l 2 Egt i
7|5Fg HYPEEE Al A ot
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1. EY =2 (Treadmill gait trainers )

Hocoma
LokoHelp Group
Motorika

Lokomat
LokoHelp
ReoAmbulator
ARTHUR
POGO and PAM
ALEX

LOPES
ALTRACO
RGR Trainer
String—-Man
Walkbot_S
Walkbot_G

2. 9msd(Foot-plate-based gait trainers)

Gangtrainer GT1  Reha-Stim
Haptic walker
GatemMasterb
LLRR

Gait trainer University of Gyeongsang

ErigoPro
G-EO system
Morning Walk

3. XI&&(Overground gait trainers)

Kine assist Kinea Design LLC
Walk trainer Swortec SA
ReWalk ARGO Medical
HAL Cyberdyne Inc.
WHERE I-1I

Andago

4, 1% (Stationary gait trainer)

Motion maker Swortec SA

Lambda

{:ﬁ

OflA|
Body weight e e
support W%
= 3

Treadmill |/

(a)

j Body weight

N support
|
|

[

Programmable
foot plates
T

?}(?
|

(
\

Maobile
1< robotic base

s

Kine assist

ReWalk

Exoskeleton

Stationery
robotic base

Motion maker

ARTHuR, Ambulation-assisting Robotic Tool for Human Rehabilitation; POGO, Pneumatically
Operated Gait Orthosis; PAM, Pelvic Assist Manipulator; ALEX, Active Leg Exoskeleton; LOPES,
Lower-extremity Powered Exoskeleton; ALTRACO, Automated Locomotion Training using Actuated
Compliant Robotic Orthosis; RGR, Robotic Gait Rehabilitation; GM5, Gait Master 5, LLRR,
Lower-Limb Rehabilitation Robot; HAL, Hybrid Assistive Limb

£ Aul5&0]A3}, 2013; Diaz&Sanchez, 2011 Y5 47



NEC oI XM SIKIMEZES 0183t HAlX|=

SRS 5 A g AA RN ofyzh A9 A& 5 Qe ATA =R FH o A s =S
(overground gait trainers)®e JTHAR S &O|Z1S} 2013). THHEAQ] 252 U E Alo|HTIQIARS] 25
£+E HAL(Hybrid Assistive Limb)o|t}. H3Jo] AFAAHA] 5t 1R} 50| 5FR|of| HALS Yl HajH
ZAE B BPEHE ok A0 & SEEE I UTHEEA, 2011).

Ul A =3 SHAAIE R R Tt BV dtolie 2R EE, 8, 871 AT 52 1125t
HzE 24 HYHH LA L2 5. Lokomat, Walkbot), T84 5524y HPQSZE(].
Gait trainer, Morning walk, G-EO system), 233 #HZ XA 2 5(|. Reo Ambulator), 5 A%+
Y RYPREZE(q. SUBAR-01, ExoWalk), 283 AR FPAEZ E(Angel Legs, ExoAtler Medy)
2= T Alsleto] ERoh= b= AlAISH = SFATHAA D 5, 2020).

Lokomat Walkbot Morning Walk

x2S
SIS s
TR =2

HAHHDAL
H=s

Reo Ambulator

Angel Legs ExoAtlet Medy

SUBAR-01 LW ExoWalk

0|3 d&d BANEER

J™ 1.1 SHIMHEZR 2R =(Q) EX: UM S(2020)

1.1.3 AQZH]|

AR Hopo] FEE ZEHRYGELFTANE 80 A4, WA 850 3% 5ol AL 2EAES}
A28l 71572 Aolehil 35 HERTE: A67080.01) 0.2 BRa11 9k, o % XAl AHgst=
of27)7 1 70O/ BN, ofE A SOl g B(wearable) QI 2 SHA0] 28
% 9l 92 A(exoskeleton) FeS) AT o] EAHO} 1 G40l 7]50] ShAlutu) ool e
B27)9H g1} 212717191 QX B 271914 TEFel7] ofeie Altolct. £ WrlolAle] wele Sl
7] $1) AR AL S0l A, 2ER Y8 LSRN (5Dl gehe SRR



2 TYsto] UH FEL W, HYT U BA(D)

H 1.2, MX0f

SEE 2REZ

L=gye)

o Alefsh71 = sl

XM EX|(Robotic—guidance rehabilitation system)

HE@ZH)SE

ES5/iH=

MESH

=

e

Walkbot_S

Ko 15-538=
Kol 11-262=

o= M, #E 289 35

SOl Atgots T4 71+

2011-03-14

(G LR ADZHHA

Walkbot_G

Xjo 15-420 =

2EEX HHE RSYX| o
X 2B#S2S AAIS SRS
o= 289 M, 2Ee
59| 32 S0 AREE 28
RIS3F AAE] 7|12

3 2M7): Hats2q0| Al
Ifo} ol ZHE|Q} X|20]| 2 7|
S3|2S JIAIM0| T ZEEO
2 97| 95t 2A 2|

2011-03-14

(G LR ADZHHA

N[ES

ReoAmbulator

261 13-2558 =

R0/ 71, BE 250 &=
SO AIREI= 22 XS5t A
Agl 712, B3 Y = &
017} QU= BRfO| B2 3
= S THEARS 2XO2 A
gol= 717

2005-01-10

H
=

4
18]

Morning Walk
(MW=-V100,
MW-V100K)

Hio] 18-2445
Ho] 14-3262=

2353 5l=2 93t 289
T2, ¢ 257159 3% 5

off ABElE 2% ASeiAlA

2016-01-05

P (e

M181-1

Ho] 13-1565 =

2011-06-08

(FA01E Y

P [E

Lokomat Pro

+56{07-06 =

DfH|(AO0R0Y St mofH) 24t
of BES 2 TS oI5 ZF
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dS ool 2R EXE

2006-04-12

4
e
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1.2 7Y

;@_} Hhy 2JoJo] gjo] MA ] X]oﬂ/\é__i e = A1 g4 dslo g tﬂa];(—] cﬂ/@_&% 5
AR 41740 0t 9} ofof whE w=u}l o] Ao lom, EE5S(akinesia), &5 X (muscle
rigidity) 2 #4] Al @9 (resting tremor)2] All 74 F83t A4 SF7F Hepdtt. o] A3k 2184
Agto g JApH o g o) P17 AL 59 AT} XA A2 71A HrHh "An essay on the
shaking palsy”®ll Kao 5(1994)°] 25| 2= AF=HA LHAA =L, 50~60412] Aol 3
ShH gRlolA ot ¥ W EHES EAT A B&EEH, 2009; Kao 5, 1994).

o151 9] AR EAL T -5 S4(motor symptom)Z H-2-5 354 {(non-motor symptom) 2%
TEE 4 Q) 25 A2 22199 =R (bradykinesia), @ (tremor), Zd3(rigidity), AHA1S] E<1
X(postural instability), 2 Zol(gait disturbance)@} 22 4 o, H| &5 A &9t & 718,
o |u T 22 784l B4, IR 71552 Aoll, o Aol A2 S, AR AV A B4 5 TR
H,2003).
FHHES 60A] o]42] k9l /1Ll 1% o] o' U A lom, w9l QI S7HE sf FAF A7t
71 Ao & A7, F|E Eut A A 9] AR o] =uiil 84 aA|, BY-Trlorl 45t AAA],
COMTAFA|, FZA|, obvtetd, obdleAl-8-4] AAA| 5-9] oFF A&7} o FofA| 1L 3o, ok
A 5ol F2Rgo] 'WstAY gHEFo] SREE -9oll= &2 o] o] Fo{X| 1 it o] 2jof = Exfyl
F/d Al29] o]4] T A= A= o] A== QIeHa/d |, 2003).
B0 guld e A AR A Th1ER $Ek= 2020 125,927 0.2 sijutct S7Fetal 31.om, 80A]
o]o] 51.6%%= 117 AL HlEo] A 0 & T

B 1.3. IZIEE &t 30|

[

20164 20174 20184 20194 20204

A 110,917 115,679 120,977 125,607 125,927
0_9A| 12 1 16 11 14
10_19A] 100 86 96 108 113
20_29A 221 202 198 251 264
30_39A 457 442 465 465 439
40_49M] 1,829 1,800 1,829 1,802 1,743
50_59A| 8,340 8,438 8,482 8,562 8,103
60_69A 22,404 23,380 24,312 25,191 25,296
70_79A 50,168 51,048 52,467 53,246 51,990
80AO] 33,070 36,381 39,756 42,865 44,541

A B = HHolH /YA ~H
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125,607 125,827 £, 10.194:00%
\

N.29400%
3030401 %

4049405 %
BOAJOJE 5L %

50,594 8%
/60 G 110

20164 20174 20189 20194 20204 ‘
70794 339%

— S} A2

(ot

S B98I OB YA AH

I 1.2 TZIRY $iXpe 0| U 132X

1&g o] Aol weh ZEA A 9] 254 o et 4= ZAoH| H=tl 53], 3 o= gt
o7 BYET e}, 37151 0] HePL 7 (festination) X 8§02kl 5HH, H8Y
AR 0 = F7kskal, BE(stride length)> FOFA Helok 3 B ARk uf f
|o] 2] 2] gEA(freezing), FFHE B3-S Ha2] obH viti= 452
T §l= 259 7HA1LE A7} of Rz B 7HAIA FekA I E&E @, 2009; Johnell 5, 1992).
7IE R Y ISR oA 9] =5 Ake-E H52] 3t FHjolt}. 715 R P2 AlF4lo] WO R o)EE
Hh Afolof] FA| Hof AleE=wET, B2 HES
A3 & 239 WA HY thAlof Sk A5
HAPS TS0 FFE FARIE TS AR/ g1 SHPIAIE BAYSH ] ff5te] A2 Fl= w20 HSke

P

i

i)

10

(T,

g

A

Y
F_IF:
4§
o

dy 1]

5
i
9
T
ry
Y,
)
e
%

A7ATE 53 RAEO] HIH= Nieuwboer 501 RESCUE 17014 3714 2413112, 471,
57h2 ol galo] 357 AR TY g F YYH O HAPY, FHY, HYFAY A=, HPEE
SR BB A A% 67 TAo] glortolFof
SHIrk. et @A) BAATOIEZES ol§3to] U3 7149 2o/l how AL A4S 3
43) 2 AZIASEE] 42 0] ol A S W)e ol 83 MEeo] M AL Soli ] )

ol T1EH SRloIA SR E7FSAIA 7/, 3%, B, oE Y 4] dof 384l aukE
Btk ddq-=0| Wol| ¥ E § 25|57t Hs2ol: 837} 9l& Aolgkal A7) =1L Ut o]
EY =g o83 HPE e HAXE, motor imageryS ©]-&3SH HP S 59 d--50] Lo|



NE:
R SR e A RSN S5 Ak, K7l Has
5ol et AR o] Higt S7 2 A2 ol Ee} Zrielsxl

XNEER =13 THI(H ) He
* Unified Parkinson's Disease Rating Scale (UPDRS)2 Fahn 5(1987)
IFIEH S5 Off 2ol 7HE = 2 8= 7t~
I A (Unified g« Part | A, #E 2 HM(mental examination)-1~4%t= 21E 163
x‘—x‘—Eo Parkinson's (B o Part || YAMIEASISS(activities of daily living)-5~ 1782 DHE 528
° Disease Rating  208%F) « Part Il 2&7Is@AKmotor examination)-18~31&5 21 108H
Scale, UPDRS) * Part IV X|29| &S (complications of therapy)-32~423t= 0t4 3274
o RN F7t 225 37 =232 Q0"
LA o St 7HE QRMSICH Y L7/ HA Mol 2= S8 &8
(10m 05?71 B8 misec CHAXIOA & 14mE 2 oI, T2 2mE H2IgH 10m ZO|oAME =
;*M) = ot A2 7K AQF Al7t2 SHoI Bl £EE ALt
- - &&(m/s)=72|(m)/AIZKs)
PUREEY | ps/min « BaE 712/0] H24E AZIOR Lir0| EAIS Y
ZE2(cadence)
* R EH3st & 72|E ot ACE HHGH 2Es8E BUtohs =+
w3712 « NS ¥ B XY E HIFE5k= A= HEF0| 25t 5tX|Q] 2=ofst
b Al ok x| ZEAOY, dEXlor 59 YoIoZ B3l 5210| MstE XIS Hotote
(6-.:, o, 2: m oQs
= * 6EZ7| AAE 20 me AMAE|E HEXNOR A YO = AlYsIH, Z|
thet M2 HE|E Ol5e+8 2
» Z320|(step length)= StY FIBRI7t 27| AZSGIHMEE SR FEX]
I MHKI] HelE £
HE 242710 m FEZIHK1Q A2l 28

BZ(stride length)® 31t TEBRIOIA 22 & ol SIBAIHXIS| 20
s53t 3t

=
=

HT
02
N
oIr

718X B K|
(Functional

Ambulation
Category, FAC)

H==(0~56%)

DHAEENIE S8 (Massachusetts General Hospital)OflA] Z7Hef =l &3l
s AT

St o1 £29| HEdf It 4
0-55J2) 62 HER 75
=P CERT

- S| 27153 32=0%

o M
4>
d
Hi
njo
4>
B ]
Jn
u
i
ro
HT
oo
olr
pi
=]
O

=

)

- 1919| 2kI%{0l £20| TGt A

- MAHX HME 910 XA| = 2EO|

- S2xo2 WX|= 22 4 9lot
20| L ZP=47

- SUHOR HH0| J53 ZBP=51

Tinetti 23 M

A

oT
(0~12%)

TAA| ZSTF BIEARE OFSEIQl AP} ME SE8 TIIStE AOE I
7|54 ST B0, T|SH 47 HES Bt

o HRO| AR, (&, )EF1 2320/ £0|, Z320(9] HEY, F44Y,

24
) =
S2l0j] Z2, Mziol OFYY, Ak S0t £ ol 932 5 7fe| y=o=
74
2t 3120 W2} OROIA 271K HAE AFeiol 5 1270] BrYoR B4
St

t =245 71s01 22 A= 0




k=
H
I
3
|.|'|
4l
02
rg
16
g
4

He

BT FEHE o TS ZHoL| Y510 Q71 M7, AMEEe] 3 =02 LIFO0IR|L 5
(Berg Balance B 14 #5028 1l
Ss7j  Scale, BBY) (2 56%) « =Y 24 0FOIM 11 4% M
LRSI FS) ’ e 0~56H
Timed Up & Go o1 oy * TUG BAE J7ISH 25dS AMolc YE2R, 46cm#012f Z20]F
BAKTUG) . £ QIO 252 REMIOfIA] LOILE 3m &= 3f0:| SO CHA| Rtz AZtE &8
Freezing of Gait o HHSA DAL= IFIEHO MSE, QFEA| EE, 28 S XMEE S &
B#SZA  Questionnaire g+ %_ﬁ%ié JHS Mersts =
(0~24%) - Z6¥52= #4450 2 &= g 0~4HC= TH2 24
(FoG-Q) « Bl 5245 H0j Bt SIS olnjE

1.2.2.1. IIeH Z8k

E3He oh71<9 371 2= (Unified Parkinson's Disease Rating Scale, ©]5F UPDRS)&= TH 1< 9]
Aol H7F A= 2 Part | A4 Aeli(mental, behavior, mood: 1~4%= 7Hd 1634), Part 1 @445
(activities of daily living: 5~173% 2 523), Part I1I 2587Hmotor examination: 18~31%%
T 10874), Part [V FES E-89117 = Aol 4] F2R8(dyskinesia: 32~42 5 74 32%), Part
V. Hoehn& Yahr 31 215 ‘974], Part VI Schwab & England ADL score 2 & /4 =|=4|, d<7}F
ES75 5557 EHHMDS, 2003).

1.2.2.2. B8i7|1s

1) A 71& RYP&
SRR} 7 QEds AL w7HA] HoH A LS SA5HY, YEF o 10m F=5m 5 € ARE
AA g & &= (m/sec) AARITE

w3 e B 7179 ASrE AR Wiro] AR gholtt

3) gAY
657 BT F AE 2 0% ] SEHAS W B s L 8 A7
uroite 0.8 B3] oje kX9 okt 747, 2N, FATH 5 U0 B So|

Algkel S WobsHeE] §-8 Eolt

4) 40|, HE 5 A5 EA

—% 210|(step length)= 3 FE2]71 27] A ZSHaAEE W& H22]7} 2] } BEEEES !
HZ(stride length) S HEx|of| 4] 22 2 uko] E&2)7}2] 9] Zo]=



NEC oI XM SIKIMEZES 0183t HAlX|=

5) 7163 ¥ A&

71524 B8 Z|<(Functional Ambulation Category, ©|5} FAC)Z T}l o, jAlSA|= 31 A
(Massachusetts General Hospital) 4] 7iHE He52 HAME T2 tiAf=te] A= FEjE TEsbAY
rat AE-2 5to] Wok, B A R 2 St 1F g2 Feof wet JaE wiiin. 0~532] 62
ALz gHH, Befo] E71sRt 45 04, 1919 AEARJA AA7F BT B4 14, 1919 g3
0] H At 324, AAIA S glo] AA| s o] Wt F4- 3%, S BA= 2
T AL, Aoy =Pt BAE 2e ol el Rttt B 44, SHH o ® Ho] Vst A
5oz IR Havt Ee2rs SHEY 30l Fohe 2 ittt

6) Tinetti 23 &=

BAA A2 WiEXRE PP AR] A A8 S5 Brbok=s 210 & Q19| 75 5 K9] 754
T AL E B7oke Aot B39 Al&L BHEF) A2 o]0 o], A5H0| thAA, Add, 2320l
O] A=, ARHe] A, A U T YRR F 8719 FE0 2 =] o] it 7} =] mt 0ol A
237HA] A4E APgste] & 1270] Y0 E HE7H 2255 7]50] 2 Ao Tinetti, 1980).

1.2.2.3. @3dls

DHIFBAE

H 1 #3 A% (Berg Balance Scale, °]5} BBS)= 3= S7517] fI5t] ¢7], 4171, AAHERS] 371
HE & 147 Y208 THY BT E FEY 24 0Fo)A 1 48 AEE HrIsh, 0~5688 TS
5= St} A FAFI(FTE E6613)2 SA = o %\  HES, A RIS, Z51 5 w3880

Iﬂ

SO A Hese 57 2 SEA 0= ARESHL §low, d 13] o4 AAlstE e 13]RtAFY S 4=
Ut
2) Timed Up & Go AAKTUG)

Timed Up & Go AAHTUG)= #8 @ BAZH0IA 754 2542 AA8H £ 46emE0]2]
Blo]7} gz O] 9k APAoYA] Loft 3m Ysto] Eoloh Tha] g ARKE, second) S

54 ZAKFreezing of Gait Questionnaire, °]3} FoG-Q)h o190 MBS, PA B,
9 AAMERMY 5 E3 52 AHE Telote T2 £ 6YECE HAEH 4 P G 0~4F o2
2 24H0lth ATt =E85E Ao At Al ,]u] o]—]:}

10



1.3 Il ST=X|H

AR ek kA 2 Tfol=eiele Belat 4 glgick

B 1.5, IZIEE XM SIXMHEZR U3 A2

1 XX} CH

A}

(©IE) T= ’gij SXHE/Hl FENLONE:2 Z2E
o CHAIXE 20H(10HM random) Hx A B
« Robotassisted  + GIIKIERRS Oftol, 287158 - o oo i f{
e 1% wm  odttening (EQ) 4O 100%tMEmzaE day  Jod OE
oo S L3 e teadml  « WEAR B8 s 22mEIs0l S2s, SO
= MY waning(CO)  gait index i@t SAHOR gejst 55
o D273 402/3], US(ES| HAE p = 0.00195) ,_jj';" |
53/A%(SY)  + EASU KES D2ag &s SAHO 4ot orf

2 R9I5H X10]7} Si%i= =
MZIZE  « robot-assisted ¢ 34H(17E4 random) SRR
o 13} NS gait trainingvs. SHAME=ERIE0| E2|X|=& 20 HIsH Hoehn & Yahr
Picelli a5y (Hoehn &  Physical Therapy ~ Berg Balance Scalel} Nutt's rating0| 3-4 ©7{Q| If7|
(2012) RC? Yahr group SXGIH W= (Berg: 43.44 + 2.73; £ KON XA
stage © T2 402/3|, Nutt: 1.38 + 0.50 vs. Berg: 37.27 + 29K S8 3t
3H4HH) F38, 4% 5.68; Nutt: 2.07 + 0.59) A 5= U2
S E =2 1t
 75M iR O e o s o e oy
o X7|  * Lokomatvs. SHE| AL 7} EL T s 2f b 2 2 S 2
cada Z2 mziaw  ueadmil HEAETL OBt JHME(Lokomat: 715 JHA0N Xf
(2012) BCT R . m272308/3] 458.6m, 95% Cl = 417.23-499.96, P 0|7} gig. & &
(single (Hoehn-  33l/% 4% © =001 EYEY: HF =490.95m, 95 ¥ EF QNG
blind) Yahr (3) T % Cl 448.56-533.34, P = 0.0006) o Zi= Z|of
o S T2 ROITHAIO0IGIE(P = 0.53) 671E St RX
=

1.5 7IE =718t

CADTH (2015)= A¥3+ exoskeleton(+- 012 HF-E 57FA]) X ReWalkE A7Ro]=27]
%2 FIAHES A A7 47] AF= ReWalkS 75510l ARgah 739 QFASch T H 1151910
], 3l -8 7]<Q1-8-?1 7% USD 71,600, 713-8<1 7% USD 85,5000]H A7H5=7FA{H]A 870]
Hatejr s gx]9] =52 ok 5 0 2 Bofrt. FES | g Hof|A ReWalk E-FAFIAI] A FFS
RI5H7] Y8l Bl AT B RAIS AISHTE T3 CADTH (2015)= 24-2+8-4] B3 H 243 (robotic

11
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oI XM SIKIMEZES 0183t HAlX|=

wearable walking assistive devices)o]] th3t Al
o1 E HYE 2] 9] AAdaato] tiet 3719 vl FAH A&
F2RNAT B= A Bk SRIEA| it

AEA EE e

(Motorized Walking Devices)°l 5] AL HEES A|F

19k et A aahut ul-g-ato] dfgt
oAM= 221 Al =T e = BV

wol B7heA) 3519

<AE
FEAU 7IE 7 e Al9=T]

AEE Agst3lt. olss ol &4 4le At

gRlstier o9

Hsk3e}. 20199 CADTHE RE HA]

N5191 7, SR 53] 1Ho| AeiE]g] oL} o110
A5l FE5HA

E%7Hdldol ofd Ao = A

H1.6 doz7|aWot Ay & AR
NEVIES BEHX HMSHX|T SHXITEER X|=
(Robot-Assisted Gait Training (Rehabilitation Robot Therapy for
Therapy) Lower Extremities)
a4 2009 3¢ 9 20143 78 22
NS oz7|d Sl
LEANR . xo| x|la= st 7O o=}
AlZo|OIOM MO ZHE 5i7jete T17to| oz | 7I&ES X8 AEY _%iT, SAR AL Z
71710 AAl 7|42 e RH|ZA 2aixtof | o= G2 TS 0|7 &gk H=S 2X017= & W*
7t Q= SRISO|H| MESHH A6} 7|2_5 o | Eo MeAL Bl SXS 28 ‘iﬂQEE
THRIRI7I2E ASEl7] o 2aixiof &kt | St AESHEE SHAZ|7] flg 2RI X
S0A 28 7159 Siatg -,—|oH WO AR | &5 AMAE HEHOR Bl SXS Rdf 82
ZILt 0]0f CHEH X{0| £7ks3t AEj0|22 02 | U= 1219 %EIxIEWf AlYe = glonz, 2t
OIMMO R ALREt 4 Q| 57| Lol AF7|Qt 20| | Ate |E AF2otE e

HES AAiFE eird
0l

=
Ao|27|aTIIE MRSt T2 EEIIIEAI—<3°| ANO| TS & OfL
2t SCUX|=ZAR] X2 ARTE S4I010] A0l St
XA MSHHO 2 MRSt 40| gl2
AE=H FRNA SN0 O3 BT s SR | SUBOR OIFt DL} SEHOJE SYNOl &
N 2REXY B3 £37|7|(Lokomat)S AFESt | 0| K=t HEet 2NN B2HSE S
of 2fe S0|% S2(task-specific training) ¥ | FXIQ BYS REdhe ZEE |, SHRAS
A0 2Jsh 2tAtel HEll 7SS SHAI717] /g 2 7198 2EASSAAES 0185101, 2t
CH|o =XEd HXIE 2ol EET o
A] 2t B0 A3t 2SS QXIS SN
Hai5| BAEOl BUIES MARZ prEmOoR
STAZoRN SN BY JlsS TS|
sfet
CHAL - — 3 —
Mt LRIEI0|LE M A4 SO FRA A0 o | LT $ 0| L SSHONZ oI5 S0l 2
oF HIHHON7} U= 2R} O] 0242 Xt
A= &

HaHX|2(A-130.LD

2009 Mt Mo|=7 =87 1ol #=1(2009.4.24.)
AZEHQAZOHIESFH SHEK U= A
A|Z(A-130)' 9t A2 Y, =X0] Yot ¥
B10| FAFotLt, 210 Ofeh EX|=/t 7|71 O
HE 710122, Mo=7|E87t o] Ot

izt

20143 FOR} AlC|27 |&T72|23] (2014.10.24)
HYlE HE OI o MoETIEHIL Uy JIE
02 2 HS = 7|22 ‘EX| 4-7. 27|QH0|
X%Ei EFI74E| 40| sHFEHEE 7|E7|=0
SEE. M2t & 7188 "MART [SHI 0] et
A M2 01 9A dej=7|EH7t TiA0| Ofd
7oz mt=
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1.6 =2 S0

1.6.1 =zl &

02

&7

e

7l

M4

QA SN ER X 8= A7 EAAAE7HE AF-130(MM302) A7 A 2- PR 5= SA =0
0™ 2021 a5 Y19 =7k= 13,7108 D)~15,930EFFH Lol 201949 715 A&7 54]
F-HYPXF(MM302)2Q] AR 5,946,815 F AR 71,656%), A=3aH-2 9559 5,4557H0]ch
(B9 = Bld o e /HFA| AHI3).

=5HS Ic =5
7E OISR H3E MEMMEX R
A=130 M7 |sX|=2 Rehabilitative Functional Training
Lt. H34X|= Gait Training
MM302 2= HOH|, SEX|OfH|, ALK|OH|, 0| S2 SF4EA A0l MXEEX S &2
SHS A0 H[SH0] Q= KA EHEHS 302 04 HASH B0 APFSHTt
H 1.8, HZESEAEIIE DAY= AN

HAYFZHS AH30Lt HSEDIZE MM302 FHHE =0
HH(EH2) N7 |sxlz-Ex|= HHHIEAERY | AEHMX|
SHOIH(YR) Rehabilitative Functional Training—Gait Training MESIeHQ|0 = N

(58) 2X1Q] SIXIZS2 M7, 25 ¥ #E7|s &

(NMES

1. O], SEX|OH|, ARK[OH] 2 0|, T IAY, TS SAE 52 SFMEA Het
Mol U MBS 2. NX| HEHX S & OfL2t L2I0|Lt @2 ez Qs REESHO= Q15 HS0| 2%

SRt

3. 23tIEH 2ot 00|52, M U3 59 Uz MEA Het

4. FHY 2 FE 32 2= At

1. HASUOIN MM 4 &7 23 RE ARG 54 0lsoh|, Wallg® 27|, s Lo

AHO|, 7| S H3l7|E 0|8%t 47| 22 AAlSITY.

AA [ 2. 2SA=A U A B 23, gX 28 29, AT QELZ|7| 28, 2t A7| S HA[ST

3. EYELS 0|8ct B3 23, 22 XE FolV|E 0|28t 2ES Al

4. Px 2SO S Yot AMTHE|E =11 Z= 28, dYAE 0|8¢ 78 S ATt

o

3) B mHgolE /Al A]. H&AA 2021.3.15.
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97116 Gait Training (includes stair climbing)
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HAH
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1.1 7L

=

3138 (systematic

3
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AA

9|

review)<

9172
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s

3fi <F

SRR =SS ©]

3 3o

oHl&
PICO-TS: o}

¥ 2.1 PICO-TS M& Lig

HEUHE

K
o

& 2R

Patients (CH4S

K222 0182t 2Rz

[I{e]

Intervention (EX{&)

Comparators (H| X2 )

LA 30

x_o__oo

IO o
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S orn

R BORLIBOBOST
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ol
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NEC OZ 1A SIXI0|A SIXIHER RS 0|85t BalX|2

S T} 0] glo|Eio] A% Liro] Sasleon] TAAS] A A M ATH B

S AAERAL offe] 7148 5719 Polejlo] A% o] §5tsich. A 1% 29148 =02 B4 %
Aol Y59 20209 109 159 HEPAL LRIt 78] Z8H 1 HolgHol s

H 2.2 7Y H|O|EfH|O]A

I 23 HM URL #&
KoreaMed http://www.koreamed.org/
O|Sh=220|O|E{H|O| A ZAH(KMBASE) http://kmbase.medric.or.kr/
St O|E{H| O] A HA(KISS) http://kiss.kstudy.com/
SN SSEEXE A(RISS) http://www.riss.kr/
e [AREESIH|IA http://www.ndsl.kr/

1.3.2 3¢

=9] flo]gH]|o]A+= Ovid-Medline, Ovid-EMBASE, Cochrane CENTRAL (Cochrane Central
Register of Controlled Trials)< ©]-&5tt. =+2] Ho|EjH|o| A0 4| Q] AL ZF DB E4J-& 1185}t
o] SAI°1FI(MeSH, EM tree), AF101%(text word), =] HAA}, DA 50] AM7152 2140 &8
SHSATE A AF A91H3] =215 B3l 25 A 01E EE5131ar 20209 109 1590 2SAMS A= stl
o} Aol &85t =] HlolEH|o| A Tt AT

0 _l

olr

H 2.3 59| H|O|EfH|0]A

2 23 HM URL #&

Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations
and Ovid MEDLINE(R)

Ovid EMBASE http://ovidsp.tx.ovid.com

http://ovidsp.tx.ovid.com

Cochrane Central Register of Controlled Trials http://www.thecochranelibrary.com
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w39 A8 % oiA7 e 2999 =oE AA ST SE%t =2lE A5l A e e
St £ B EiA ]

AEslo] A7) WL TR T 222 AAsle] 29191515 B8 o)L 4

H 2.4 2919 A= H UK 7|=

ME§T|Z(inclusion criteria) HHXi|7|Z(exclusion criteria)

Q1 A = H| st AT
SEXI7t Ot 220 HEERES ALE

IH§§EO| O|-I_| 710

O==20| EEO|7-ILr home training, self exercise &2 42

ZiaS B16H| 2 42(He 222 95, UFE EUEH i)

T =

o CHRF0| AN, A8t HAX| 20l AL APHO| Fet AT EATL O B2
o AP0 ot ZUFK|EO CHoll H st e ._7.JEHM 04-_rl7f td A< E%W-_rl = MY
o LA BXFOIH| W Ll H|2AQ| H|WQ! o YIK|7} 0P HUEA, Jetter, comment S)
JAReH =0 = FUE EMHX| 92 =8
SMEAEE, Sz, 7[HETIM §)
HEEHEt

. KE"EI-_'_01

DN e BE BHS0] tie) i WY HEAL ERA 0 sttt 13 418 HiA] 3ol
L AET} 252 AEste] £ 5710 740k o] Sirky Heksl AL WjAIsk, 24 18- HiA|
Tl A 2E0|A] WA RS BA0| HES AEste] Abdo] Hat BE A1) B B
Ak o BUA7E UL A9 3191 Fo) JAYAE 0| REF sigick.

1.5 HISE IS Yot

Y

o
o

O] AGEA 7 FAFLEI S H U FAIR WA A T2 B A Al A5t
1, HEE Y8 B7H= Cochrane?] Risk of Bias (RoB) B7He+-E o851 H7}sttHHiggins

. 2011). FASY A7 TR A A, A Lo, A7 Holat 8 Kol e 71,
Joll T 2712, BEEI 2R, s At 51, et gEohs ke A (Y]

h8Y

H

e} Hn

:é%o

~|

o,
N

7} o] dhel ko4 SR ] 37b) Hel /1S 5 o] glom, el 7} 2o dhet At
FE5) AL 71401914 ghol weksl] ofel e BEH = Byl vEUeIde] e Hlow
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NEC OZ 1A SIXI0|A SIXIHER RS 0|85t BalX|2

H 2.5 HEEY Y7t =7 (Risk of Bias, RoB)

HIZE /¥ B39 YorEnt
SROIHNE &AM (Sequence generation)
MEH HIZEZ(Selection bias) T_':; SToeq g
H&2m(Allocation concealment)
A3t H|E&(Performance bias) | w712 3(Blinding of participants, personnel) ue
Z11=0l HiE(Detection bias) | 21t F7H0f EH&* =712 $8(Blinding of outcome assessment) | £/
— Lo
&2 HIZEZ(Attrition bias) SAMSH ZXLZ(Incomplete outcome data) o
211 H|E&l(Reporting bias) MEH™ Z DI T1(Selective outcome reporting)
7|et H|ZE&(Other bias) Industrial funding
1.6 XI2FS
ARl B A4 4 283

5} :
AR R A A_loﬂrqerft%@eqaﬂ owu ﬂixw% e

pai = =
%@HME}. —r& A —rg‘%%oﬂt ﬂ—?"e A, A, s, A At A AT -5o] 23t
%t
KT

1.7 Aizgd # 24

A 722 FA B4 (quantitative analysis)©] 7Fs S 4 HIEFEA S =351 o, BV 4%
2 AE(qualitative review) B -850t F4 EAo] 7Fs3t = B A4y W= 71595
Z}o](Weighted Mean Difference, ©]5F WMD)2} #55HE#4}0|(Standardized Mean Difference,
o]} SMD)& AF&3}3ITt.
SHAAE R o] 24 FEj SR AL 2 HIRS ARE:
= -8ttt oA HE
SA7F ot et T LT AIZE
=9, Y8 SAT oA
£ 60RS T4 AUAE:
A}, mEbA A YBjoA = SR 2R S FA
A9 8750 TE siA AL ZE = ST oA R 2R W A H QR 7
SH 1 FEi 2 AlAoh7 |2 2ot T3, A YToA =9& AX 2R 1] =
SRS Haghs st A9E 7] &E B0 2 Aot

B SANE SPAY SR =R 9] A4 AIgA]
SAEE Gt B A AR 2E oI SRR R RS SR
! 310) AR RS Fstal, SA YT 274 E B8Rt Aot A&

S O—E‘ A AR 7 3082 AIYE1L, Bk}l AAA AlgR] gt
f:'.
=T

v}

FA el = £ F REUAE AP B ER] 92 -9, 95% CI, p-value) A4
o EEHEAE FYoto] ARESIRlY, MRS Hugh £dE FIH W=E U8(10.5.2
Meta-analysis of change scores)< B2 2 SA & A4 &7 390 tHHiggins 5, 2019).
ESE, Sho] £RlolA TR ERtoll 271 ool AR AL TLE 371 ol Ei= SHILE) 7 EAY
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.10 Combining groups)2] 7}°]—ﬂ'° Oﬂ ut}t shpe] gho 2 Hdlslo] st
o}, o] &Y 753’—}1]:‘1 T A & SR o AL =5 el A HlEREA S Al8eEaL, A
A = PEEO] =412 A goto] F 172 B o 1750 = HEksto] Hek2AZ AlgYst

HEREA] A], oA d(heterogeneity)oll thet Tk 94 A|ZH8 0 = <19 (forest plot)< &Rlskar
Cochrane Q statistic(p<0.10 ¥ BS54 §-94 Wd7|E 0 & 7+ 2 statisticS A&}
A7+ BAA 0|3 e TSI I ARG 40% OVR] 25 o]-Ado] EAfek= A o= Fj4siglo
o] 3¢ HFaNE F(Random Effect Model)& 2-8-51%ct ESH BAK o2 [-0J5k Ajuto]
TE| Aol theh S HE HIEH 18-S ERIsh | fIs ¢4 37]*1:;} TS Bk EEo] 23 o4l
contour-enhanced funnel plotZ 18|11 i34 5-& &RISHA}. FA 2492 STATA 13.0/SE
o] g5t om, 7t a3t Apo|o] FAH Fo i FoleE 5%ONA TSIl

(nl
i

mlOS{%[@{gRH

1.7.1 A= &4

B304 Bug HF Bk 71208 A5 ATE wizte Bao g Sasigit). w3t Fogkat

AR Y(Interquartile Range, ©J5F IQR)& H 1% 7-9+= Wan 5(2014)2] Aol A AA1H tHAIRE
o] W AehEAE ARESHo] R A4S SeaYselt). ti Al 71 30“5 ] , 2AE 7|E0

SISirh B T B4 71 2AQ1 RCT A7) SAA1S 240l chsiAl et 9zt e 492 Al9gst it

i

U FE £

AL

AR
2ALE

——

1.8

H Lo A =55t A A1 A B9l 2 Ae] ZA 52 Grading of Recommendations Assessment,
Development and Evaluation (GRADE) F H O & B7IAtHA4Y 5, 2011). o] S 55

Sy A EA ]ﬁjr- AS 1S 38 AT RO tiet ZAPE A H IS Aot It
OuE AAISHATE ZAGTE] B7E 7153 TRiste] MR £ 5 BIEHE B7olA =50l A
U, PEARe] 40% ]”01741/]' A4 B 23] 73540078 P91 A5 HIEHSIE, BlYEd, Bidd
d Y= 27 5 AR YE7| = A9h3]oA A5k, B7HE sk

TASE 9 AZETE 29950 FE F G4 A 2 SRl t 49198 A2

2

P

s

o]

i
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gt aut

= 2] gloJEH|o]AE F5) F18,213H(=9 16,430H, Ui 1,783H)0] A= H SEH £
AR & 2 9,631 S Hl o2 EIATHAIE oI Al | 25, g AEE 53 shAA
5 WA A2 S 11280104, 1SR SR HiA 2 9ol AL B FARElg %1%/\@05

19 3. 100 ApA6] 7]&3Hi e
7Iestaltt. & IgollA wiAlE

339.
_EL

)

FRCEL. £ B7}0] 25 B SEEE MALS 5ol
45 AR 520 27, HAAE, AE0E (55 6lo] A4S

=2| DB (n=16,430) =1L} DB (n=1,783)
Z4AHY - 20201015 ZAMY - 20201015
= KoreaMed (n=60)
- Ovid-MEDLINE (n=4,127) - KMBase (n=642)
- Ovid-Embase (n=10,584) - KISS (n=131)
= CENTRAL (n=1,719) - RISS (n=628)
= MDSL (n=282)
e \
| = 542)
l (n=9,311) i
FEHH T 42 29 (n=9,631) 2) !
- 32| DB (n=8,388) c HE D0l ot 22 (n=725) 1
- 2L DB (n=1,243) * HEEZE 02T ETAET Oru Z2 (n=3,070) H
ATON Z ol CEEZO| Ot B2 (n=210) i
AL B o ZDESE EI'_EI-II %E ZE2 (n=104) :
- ,J\r.xl_-‘cr X14‘} E’lﬂ**ﬁ rorl_| _:|'_.:.| {n SL]_J

'
. C‘xr-?—gwﬂlnzrortl BE(E4, letter, SR, comment S) (1=859) !
£ SEAAME SEX 0 AREE L2 STEZES S) (N=600) |
AT Ee FQUAASE (n=173) !
L SO STEX| 22 =3 (n=235) H
= 1

HAEZdE &9 (n=320)
+ 22| DB (n=308)
+ 21} DB (n=12)

E £ M 2 (n-208) :

ST 0P B2 (n=4) :

- FTQ, UBSBER S BA G0 0L B (1=5) i

- HPEES 0|5 LTART} OfL HL (n=26) :

» ¢ AMEO) EO|SHREZO| OHL 2 (n=26)

- A0 BT ZIESE SASA 2S HL (n=18)

- AT0] HOIT EREAF OFl 2 (1=28)

- LERSTAM)7 Ot HR(S, letter, SR, comment 5) (n=3)

# (n=112) + 22 Ee SSUAE HTX0 ARDA U2 PRESEE 5) 1=84) |

- 0L FOIE THEX B2 B M=2) i

.
;

nziEg HSHE 8 (n=9)

= RCT 9H

J8 3.1, SeIEMHE Oet oo HEE 29
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NEC ORI SN SIIMERES 0185 Haix|2

1.2 MEEH EH
25 Ale B oW B F9] WP JHIRITE vk mE ojgelolgth. § RIS 4300191T
5 Lol Wk 6 4-77. 71500

SRR 9 T4 A 2 B8 A0t T4 AR 28 v RE A 2800229012, 78
(77,8902 SRR D5 2315} A1 ARE M 229 T GHG6. 7900
2 7 Wokt, EFTmao] 3H(33.3%019Ith. 227171 GaitTrainer 1 4%, Lokomat 2%, G-EO
system 2% ©]{t}. SAI717H2 9O B 4.

BN D FADBLL FANFIE 3HG3.3%019T, FHBE AW BIe AT 68
(66.7%)°131c.
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T 3.1 Of7I&H RCT MEHZETIO| EN

MM @7 TSI =
CC (= 7|7t o Erat= Yxd HY p—
@Ean) 2 Ewem e @ T sage gz oEE BWRE o
., Capecci O/ Z&’@H%%%I 9 J2.7% - 67.6M HA 3 sy - 452/3]
(2019) 2ot HTJ:’_ g 9@) (48/48) (E’ﬂ 2(2&, (EM68.1M, 47% (BM3 RAGT (G-EO Treadmill  + 53], xRS
.94 |2 4%) H|w 67.0M)) H| 3) system) training g?jl_k = (4=)
2]
i M BN 1A -
Gali O « =X 9.9¢ = > ° e s . 455/3]
2 = el eue 50 o BM68.8M  56%, 15-3 LY hex|= =/
(016) ot + 8w 81d @525  O®  blmecad bm 8z RAGT GEO  (ntensve | rop  StT
48%  2-4 system)  treadmil | X750 (4%)
therapy) S 202
Picelli O|E < &X§ 7.564 6 = gt o 452/35 ZREIS
3 = " Ao 6 o BM68.24 Stage 3 Robotic gai ik e e
(2015) 2/t « H|W 8.3 (33/33) 0%  Gmeosu 727% 10%% Otro, IC gait (Gait oses ¥ 3% (4F),
aining Trainer 1) . Axd FHud
60 =7} 68.5M] Q124 (i
« X 6.54 S : Eycal
,  Piceli O HD (20/20/20) B E3C ‘ O umsy 1())_(“—,])'('—; . us2/s ENEE
(2013) 2ot (EHEU 694 KEE 0% % 68.8M, 38.3% }3%2/3 Robotic gait (Gait sop " 33 [CES)
2Rz 6.75) (H6|_|;| ;E 22 X = ° training Trainer 1) 2) oAIE Azt = & npEt
NIL A 675k” %E_p_(lﬁ ° zot_ ']2§| 37”%
Carda O|Z « =X 3.734 6.7% X . 30%/3] NS
° (2012) E|OEf . Hsm_ 3.734 (15/% 5) (B 6.7%, uﬁiﬂ SZ-A?W _ 2.17 Ere Ey=ad TAA . = 33 (4F),
i 6.7%) o 67 Hlul e (Lokomat)  XHZX]| NVEST =]
2.23 . = 103 <=
o 671
Picelli O|EE'" 34 8.8% ] ) YIS . 40_5_/_5_' ngaé
6 0122 a0t ° 72 arny)  (EM59%, 6834 5a.8% 345 noboticgait ol TAE . R 33 U=z,
HIi 11.8%) taining o o0orqy  ERRIE e 4R ES it

Z123] 170




M1 xRt

%

NS}

Lo HY

o Qu7|7t malg SEES EH2 HlZ2 EH7]2t
@mes) =24 " mymm TR @mmm T8 ege ol - =7l 1z
. - 4523 ENEE
o) HITHS

o Piell 02+ % 664 4 (Xlﬂzﬁ/g% ST 68.1H ., 4, BM2.7 Robotic gait ?Gii? TAE e 3 33 4%),
2012)b 20t + HZ 7.48  (21/20) SNMASRo yimeg g Y wm27  training . SoxlE . 457t e shitd)

B 10%) Trainer 1) .« 2123 e

Ve
=7 . 43/
o Cleric O/ + &4 414 24 o,  BME9oM  41% Féég,;“ﬂ'lf Eyewy oo o 753 EINESE
(2017) 20 - 8@ 4049 (12/12) Hm 7254 Bl Mgy (Lokomat) VEST (4%)
58% - « RUARE
202
. E%

2.6 302/8]  aqxa
= . x 25 SMHE=

o Fumai O 38 - (7%2'*% S 56.3% SN pagT+  Ecwy  oam T;f' (4z),
" " s _?_EJ_-L 2H 3H§_E T =XMpxEF

22) . Agtes 125

A2t/ 3]

HY stage: Hoehn and Yahr stage, NR: Not reported; RAGT: Robot-assisted gait training, MIRT: Multi-disciplinary Intensive Rehabilitation Treatment
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Yoraa

1.3 HISE?IE Yot

229] Wy QAR AHRCTIS] MIELSIR /1S 918 e 732 789 Risk of bias (RoDET
£ AFgsto] Sk WAl A, i) 0, Q1 ol W ATl ohet 71, Aol
et w7k, B2 Aata, AE2] Ha, 11 9] viEH Aol #ste] Brlskqint. o F 11 9] 7]E
HIESITL wgtedTe] 19l of3o] el wE ULl Holich

RCT Q- 9ol gt vIEA Y B7Ha, E5-23 A Ata ] HIEH 190] 33.3%(34, Picelli 5,
2012a; Picelli 5, 2012b; Capecci 5, 2019)2 %311, 52 Af= SR H| k0] §2E9] Z}o],
PGS HAL6HA] 952 o]-f7t HiF-Eo] it HilgeA 2¥l= 19 (Carda 5, 2012)°1A ¥i8=AE
H Aol B7E) S AAIE wgkoL, Lola] Holth B MPeAE U1 glo] HIET ROl
ok WISk, T w Aol A8 Zoha T OB B S elgoe] e’ 0 BT,
oz}, A2 w7, 27 =7H, k] A9 BlEE AP0l w2 itk

st v M

HiE =M 20

HORL 7R =71

Z2orE7 =71

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0% 20.0% 100.0%

m Low risk of bias Unclear risk of bias m High risk of bias

O3 3.2, IRIEE HIEEAY 242

Auth 2 WEaM Lo EIW Essw  mem L0

uthor (yean w32d  em oo 7@ zmmeE  =a oLl

Capecci (2019) <] (<] o ) o o o
Galli (2016) <] [~ [~ [~ o () )
Picelli (2015) <] [~ =) ) o ) o
Picelli (2013) <] [ o ) ) (] o
Carda (2012) o o o o o o o
Picelli (2012)a ] (1) o o [x) o o
Picelli (2012)b (] O [~ [~ o o o
Clerici {2017) ﬂ O ﬂ ﬂ ﬂ ﬂ ﬂ
Furnari {2017 a ﬂ O Q O ﬂ CJ

oS O =g= 0 =S
J3 3.3. o7& HISS [0l ot Hot Zot Q9F

25



NEC D12 SIXOIN SIRITERES 0|85 Hatx|2
2. 2Nz

2.1 QMY

SR =R o] &1t LA 2ot TRt o[ dHg-Z Bt A= 5H(Furnari 5, 2017; Picelli
5. 2015: Picelli 5, 2013: Picelli &, 2012a; Picelli 5, 2012b)°|Jtt. 5HO|| A= B A& =22k
TRTE o) FREgo] fIithal HaTskeiTt
H 3.2 M7l o[4S
H1XXHRLE) St H|w =t o|&trs

Furnari (2017) RAGT+CEP | CGT SN A H| D7 25 O[S gidis

Picelli (2015) RGT RS ST 3 HW 25 Ol giis

Picelli (2013) | RGT el E ST LI TE

Picelli (2012)a | RGT et 2d|X|= ST 3 HW 25 O[S giRis

Picelli (2012)b | RGT UotELX|= Sz 3 Hu7 25 O[AEHE gis

RAGT+CEP: Robotic-assisted gait training+conventional exercise program, CGT: conventional gait
training, RGT: Robotic gait training

22 f84d

FR T 712 B 34 A9 Hagl 7| AT E AL, 319 2 Hugh 71 At
= e A2 A ATt 3 EoA SYa HAE 4, High), QRS H gt F3E st
AT YT AA|SHTh E]@.HJ Hol| tigh A2 I A9)E] =0E S5l 2755t E3L
1HYE B 11510d 9bdo] HA] Q= AA| 3o thofiA e 3Rl ol HleREAZ A5ttt
221 7|12 Mz

2.2.1.1 1712 SZT(UPDRS)

117159 $35 % (Unified Parkinson's Disease Rating Scale, ©]5} UPDRS}= % 4712 TtE=Z 1A%
TIEH Ao Part [ (Y8049 vl -5/95707 %), Part [1 (/301419 574 %), Part

(R&/384D H Part IV (573 35) 522 5, Fat wa= 40 At AL 2vleith.
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1) 37149 $25-3H(UPDRS-23)
7158 S5 E-FH(UPDRS-F9)S Hgh £912 4909y, SIAIAEZ S o835t Hx| 5ot 1
A QA B2 SAZ R FOgt ol 7} QlIATH7 s B Ao |(Weight Mean Difference, ©]5}
3.50%, 95% CI-10.66~3.66, ’=92.7%). StA A 25 T ZAwtat 1414 =25 vwgh
A2 ?J*el Aoz SHAAE RS T FARke] 1A1A g A motol] I BAIZH 0= [-ofsHA mix]
1 55720 H(WMD -6.09%, 95% CI-9.17~-3.00, 1*=0.0%), SHAIAIZZE 1 71414 A2k
72158 H@r VAR LA wE v W e EAY T AT F Aol 7E SATHWMD -0.75%, 95%
CI-11.65~10.16, 1*=87.4%).

rl> Hn

Weight
Outcome author_year ~ Disease t type Robot Time TN Tmean TSD CN Cmean CSD WMD (95%Cl) (D)
RCT_EM=+1 1
UPDRS-®Al Piceli (2013)f  Ttzlz4 1 GaitTrainer 1 ZHX5(4%) 20 3095 696 40 3605 863 —— -510(-9.16,-1.04) 2582
UPDRS-&A Picelli(2012)b D24 1 GaitTrainer L ZHA&(4%) 18 3117 703 18 3861 7.5 —'—r -1.44(-12.20,-2.68) 25.04
D+L Subtotal (I-squared = 0.0%, p = 0.463) <> -6.09(-9.17,-3.00) 5086
|-V Subtotal < -6.09(9.17,-3.00)
RCT_Zli#2 |
UPDRS-ZAl Fumari (2017)8Y It71&% 2 Lokomat ~ SME2(4F)19 96 227 19 54 227 v - 420(276,564)  27.83
UPDRS-7| Capecci (2019) 22 2 GEOsystem SHE3(F) 48 334 17 4 404 20 ——— 700 (-1464,064) 2131
D+L Subtotal (I-squared = 87.4%, p = 0.005) [ -075(-116510.16)49.14
|-V Subtotal RS 381(240,5.23)
D+L Overall (I-squared = 92.7%, p = 0.000) <:> -350(-10.66, 3.66) 100.00
-V Overall O 2.09(0.80,3.39)
NOTE: Weights are from random effects analysis !

T T

-14.6 0 14,
favours Robofavours Control

Fcombine 2 group, § H3tE, 9| p-value—pooled SD &= SE—~SD

J% 3.4, H1&Y RCT 2% SXEE UPDRS-TA| forest plot

2) B1E 5= -2-54 AAHUPDRS-IN)

rﬂr{letg S5k 25d AAKUPDRS-II) g Eardt 2312 41H0| AL, SRR =RZ 0|81 23
A 5ot 1AA QEA 5t FAH O & 7203 Zol 7t gIATHWMD -1.773, 95% CI —4 37~0.83,
1%=57. 4‘7) SRR T ST A1H A 5F H|w et Adt, F w7 Aol 7t Ia(WMD -1.95
A, 95% C1-5.39~1.48, 1’=71.2%), A2 E 2 1413 A= P& A9t 144 QA 25
H w3t £ 1HE 0 2 o] E7MssIrH1H Akl WMD -1.80%, 95% CI -6.12~2.52,
[>=NA).
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NEC M7 A SIXIOIA SIXIIERES 083! Hatk|2

Weight
Outcome author_year ~ Disease t type Robot Time TN Tmean TSD CN Cmean CSD WMD (95%Cl)  (D+L)
RCT E14 1 :
UPDRS Ill Carda (2012)t T2l 1 Lokomat ~ ZMEEZ(Z) 15 1029 295 15 1064 271 — 035(-2.38,1.68) 3547
UPDRS Ill Picelli (2015)§ TH212% 1 GaitTrainer 1 ZHXS(4Z) 17 448 292 17 -435 586 - 0.13(-3.24,2.98) 2742
UPDRS Il Picelli (2012)a It2!&4 1 GaitTrainer 1 ZHAE(4%) 16 40 653 15 4733 15 &—— -1.33(-12.29,-2.37) 17.05
D+L Subtotal (I-squared = 71.2%, p = 0.031) <> -1.95(-5.39,1.48) 79.94
|-V Subtotal < -1.02(-263,058)
RCT_ETi%2 3
UPDRS Ill Capecci (2019) 12128 2 GEOsystem ZWXB(4F) 48 195 82 48 213 129 — -180(-6.12,252) 20.06
D+L Subtotal (-squared = %, p=.) <> -180(6.12,252) 20,06
-V Subtotal <> -1.80 (-6.12, 2.52)
D+L Overall (I-squared = 57.4%, p = 0.070) C -1.77(-4.37,0.83) 100.00
IV Overall O -1.12(-2.62,0.39)
NOTE: Weights are from random effects analysis i
T
-123 0

12.
favours Robcfavours Control
T 95% CI—=SD, § H3|&

13 3.6, OIS RCT

HO

&1 ZXXIS UPDRS- Il forest plot

3) 1T SF=-L/olM 2 2573 H(UPDRS-II)
E SFE Do 574 (UPDRS-II) H4E Eargh 2902 1Ho|A, s 25 ¢
2 ANZA| = & SAN} LA AZA ZE ¥ aet EA0l ATH1HE FF: WMD -2.874, 95%

Weight
Outcome  author_year Disease  t_type  Robot Time TN Tmean TSD CN Cmean CSD WMD (95% CI) (DL

RCT_Ej42

UPDRSII Capecci(019) III2% 2 GEOsysem ZHEZUZ) 48 108 57 48 1367 61 287(523,051) 10000

D+L Subtotal (I-squared =.%,p=.) <> -2.87(-5.23,-0.51)  100.00

IV Subtota 281(5.23,051)

NOTE: Weights are from random effects analysis

T T

5.23 0 523
favours Robot favours Control

73 3.6. Of7I&H RCT 28 SX%l% UPDRS- 1| forest plot

HO
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2.21.2 HHI|5

R7)5S B B ATARE A2 71 BaLwe} 484 7]
S0z Hetslgrt.

N
T
o
b
il
17
o
M
L
4
o
ju)
A

) A 712 ¥yg&e

A 7|2 H& = AP 7P QPdstTt Al WA A & =& ot S
10m E+=5m 5 €38 AYE A T F Ex(m/seq) & FA3H 3HS oIt A 7 BEe=
5H9] E3of|A ATE KIS

HEREA] Al A7 71E RS = SRS 5 o] 85t Byt 7414 R 2= F+ 1 Alo]
7} IQTHWMD 0.08 rn/sec 95% CI1-0.01~0.18, *=67.4%). ZA)2] H8-8-3-5-of| wh2 519|185 -4
AP A= SRS ZE D55 1AH AR =7} vl & 7 Ze]7F I (WMD 0.11
m/sec, 95% CI -0.003~0.22, 1>=67.6%), s =5 U 17414 |7 BHe 229t 7414 x| =
£ v w3 ESS (HE 0 2 3Hdo| E7I55199ri1H 7Rl WMD 0.0 m/sec, 95% CI-0.12~0.12, ’=NA).

Weight
Outcome author_year ~ Disease t type Robot Time TN Tmean TSD CN Cmean CSD WMD (95% CI)  (D+L)
RCT_ 41 ;
10mWT Carda (2012)t 1| TZIZ% 1 Lokomat  ZME3@4F)15 73 16 15 71 .09 —- 0.02(-0.07,0.11) 25.02
10mWT  Picelli (2012)b ItZI&% 1 GaitTrainer 1 ZMAF(4F)18 122 19 18 .98 32 ———— 0.24(0.07,041) 15.84
10mWT  Picelli (2012)a |l Tt21&% 1 GaitTrainer 1 ZMXE(4F)16 115 16 15 12 49 —— -0.05 (-0.31, 0.21)9.50
10mWT  Picelli (2013) TIE% 1 Gaiffrainer 1 ZHX5(4F)20 134 08 40 118 .19 —  0.16(0.09,0.23) 28.08
D+L Subtotal (I-squared = 67.6%, p = 0.026) <> 0.11(-0.00,0.21) 78.43
IV Subtotal & 012 (0.06,0.17)

RCT ETH4 2

10mWT Capecci (2019) TI212% 2 G-EOsystem SWXZ(UF)48 1 3 48 1 3 0.00 (-0.12, 0.12) 2157

AN

D+L Subtotal (I-squared =%, p=") = 0.00 (-0.12,0.12) 21.57
IV Subtotal > 0.00(-0.12,0.12)

D+L Overall (l-squared = 67.4%, p = 0.015) <> 0.08 (-0.01, 0.18) 100.00
IV Overall O 0.10 (0.05,0.15)

NOTE: Weights are from random effects analysis : ! :
-412 0 412
favours Contrdavours Robot

T 95% CI—SD, || ©QH&t sec—m/sec E= cm/sec—m/sec, T combine 2 group

J8 3.7. IZI&Y RCT B8 SMAE 2| 7|& B34 (m/sec) forest plot

OF A A A FE ¥ Wt EH0| L), HEREY eﬂ A2 71—,- Eoﬂ %WVH%EA g 01%6&
BT} 1414 QLR 7= F 77 ZFo] 7t AATHWMD 6.54 steps/min, 95% CI -8.57~21.64,
12=72.2%).
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Weight
Outcome  author_year ~ Disease t type  Robot Time TN Tmean TSD CN Cmean CSD WMD (95% CI) (D)
RCT_EH4 1
Cadence  Piceli (2012b IRRIZ2E 1 GaitTrainer 1 ZMWAR(4F) 18 12532 1905 18 10883 29.01 ———16.49(046,3252) 3749
Cadence  Picelli (2013t [IzlzE 1 GaitTrainer1  ZWAS(4F) 20 8603 317 40 846 1098 - 057(-311,425) 6251
D+L Subtotal (I-squared = 72.2%, p = 0.058) <:> 6.54(-857,21.64)  100.00

IV Subtotal 1.36 (222, 4.95)

NOTE: Weights are from random effects analysis

-325 0 325
favours Control favours Robot
T combine 2 group

J% 3.8, MZI&Y RCT 23 ST2IS 284 7

& HME (steps/min) forest plot

3) 23A7
HPAT= B4 At ol 58 AT SHoke A0E F2 6B Hast ATE Sgok= whHol
714 go| ARgEr) A 5HO] E)lolA AE Hustgch

HEREA A3}, HA s SRS ERS o83 P E} 144 X w7t iPOV} ASTH
(WMD 17.52 m, 95% CI —24.46~59.50, 1’=0.0%). $A412] 1§-8-55F0] w2 319|718 B4 Ao
e SRR S5 1144 Qg Rt Hlws) £ 1t Zol7t fIgia(WMD 41.36 m,
95% CI -2.78~85.50, >=57.7%), SHAAZE=ZE @ 1414 Q&35 HE A7 142 f&2) 5
T2 ¥ WSt A T F7F 2ol 7 JIJITKWMD —25.79 m, 95% CI -66.20~14.62, 1*=0.0).

Weight
Outcome author_year ~ Disease t_type Robot Time TN Tmean TSD CN Cmean CSD WMD (95% CI) D+
RCT_ZM=1
6MWT  Picelli (2013t ItZl&% 1 GaitTrainer 1 ZMAF(4F) 20 4102 5515 40 365.05 67.65 — 45.15(13.15,77.15) 2634
6MWT  Picelli (2012)b I2IEHE 1 GaitTrainer 1 ZMAS(45) 18 366.06 7854 18 280.11 106.61 i———— 85.95(24.78,147.12) 18.73
BWMT  Carda (2012)t D128 1 Lokomat ~ ZMAZ(4F) 15 44761 831 15 45521 8211 — -7.60(-66.72,51.52) 19.23
D+L Subtotal (I-squared = 57.7%, p = 0.094) > 41.36(-2.78,85.50)  64.30
-V Subtotal < 42.41 (16.85, 67.98)
RCT_ZT2 2 :
6MWT  Clerici (2017)8 I2I&H 2 Lokomat ~ ZMAR(4F) 12 325 11202 12 555 11202 ———— -23.00 (-112.63, 66.63) 12.86
6MWT  Capecci (2019) It21&% 2 G-EO system ZMAS(4F) 48 2988 1222 48 3253 1033 —T -26.50 (-71.77,18.77) 22.84
D+L Subtotal (I-squared = 0.0%, p = 0.946) <> -25.79 (-66.20, 14.62) 35.70
-V Subtotal <>> -25.79 (-66.20, 14.62)
D+L Overall (I-squared = 68.1%, p = 0.014) <g 17.52 (-24.46,59.50) 100.00
|-V Overall 22.92(1.31,44.52)
NOTE: Weights are from random effects analysis

T

T
-147 0 147
favours Controfavours Robot

¥ combine 2 group, T 95% CI—SD, § Hs}Z

O3 3.9. OI}71& RCT 28 SMEE HYAH2|(m) forest plot
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&

4540l 5 245 &4

Ae7o] 5 AL EAL 23] BN BISIH, 28 B SAERE dEEA 144 AP R
£ ulaghEalo|gict. Hek A3, 8] 5 A S EAL SRS o] 83t R R} 1A

CI-0.59~1.72, 1’=85.2%).

Weight
Outcome author_year Disease t_type Robot Time TN Tmean TSD CN Cmean CSD SMD (95% Cl) (D+L)
RCT_ZM=+1
Stride length  Picelli (2012)b Il I2I&E 1 GaitTrainer 1 SMAZF(4F) 18 117 .25 18 .96 .03 ——— 1.18(0.47,1.89) 47.97
Stride length  Picelli (2013)F  It2l&¥ 1 GaitTrainer1 SMHAZF(45F) 20 .96 .03 40 .96 .03 —_ 0.00 (-0.54, 0.54) 52.03
D+L Subtotal (I-squared = 85.2%, p = 0.009) <:> 0.57 (-0.59, 1.72) 100.00
-V Subtotal <> 0.43 (-0.00, 0.86)
NOTE: Weights are from random effects analysis

T T

-1.89 0 1.
favours Controlfavours Robot

| ©e|HE c—m, ¥ combine 2 group

% 3.10. IZIEH RCT 28! SM2l2 2320 S 235 forest plot

To

5) Z3TH A4 9 AR 712

B3 F(Tinetti Walklng index, 184 olst YT =5, 243 ol Y49 W)t ¥
A 2] A7t tH] §1& the] ] Z] AlZKsingle support time/double support time)¥ 20| AV S5
2 ATARE Hagt ‘E‘—adt‘ 3Ho|

HEREA A3t BT M4 SR ERS o83 RPN 8= 1A H QX o] HIS] B4
Hog 8Ost A a7t JJTHSMD 0.55, 95% CI 0.20~0.91, 1%=23.4%). FA12] -8G5
£ ot 1F 24 AaoMe s ER B53Ae 1414 AR 52t vlus) & 2k Alo)7t ¢l
A3(SMD 0.37, 95% CIL-0.05~0.79, ’=0.0%), SFAIAE =R 1 1412 x| = B8 FA 1414 A
AT v F2 1HO = o] E7RsSIt1H 3R] SMD 1.03, 95% CI 0.35~1.70).

4

_EL

Weight
Qutcome author_year Disease t_type Robot Time TN Tmean TSD CN Cmean CSD SMD (95%Cl)  (D+L)
RCT_EM41
Single/double support duration  Picelli (2012)b ~ TlZ% 1 GaitTrainer 1 ZMA2(4F) 18 174 5 18 151 58 - 0.42(-0.24,1.09) 30.19
Single/double support duration  Picelli (2013)  It2!&% GaitTrainer 1 ZMAS(4F) 20 178 42 40 164 41 - 0.34(-0.20,0.88) 40.84
D+L Subtotal (I-squared = 0.0%, p = 0.843) <> 0.37(-0.05,0.79) 71.03
|-V Subtotal <> 0.37 (-0.05,0.79)
RCT_ZM4 2 1
Tinetti Walking Furnari (2017)81 It2!28 2 Lokomat SHRS@4F) 19 18 78 19 -26 78 ——— 1.03(0.35,1.70) 28.97
D+L Subtotal (I-squared =%, p=.) <> 1.03(0.35,1.70) 28.97
-V Subtotal <> 1.03(0.35, 1.70)
D+L Overall (I-squared = 23.4%, p = 0.271) <> 0.56 (0.15,0.97)  100.00
-V Overall <> 0.55 (0.20, 0.91)
NOTE: Weights are from random effects analysis : : :
17 0 1.7
favours Control favours Robot
¥ combine 2 group
BN = = =
J7 311, OZIEY RCT 29 SMAE Ealiatd F 2 X|X|7|ZF forest plot
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NEC M7 1A SIXI0IA SIXITHERES 025t Halx|Z

1) % 71= <4%715(BB9)
A 71 987162 4o WL F A= (BBS) 2IE HALSSith HEREA] At 71 +37s
< SRR 01413} HePA 7 of aAA A g7t Aol IFATHWMD 2.343%, 95% CI -
0.68~5.36, 1’=86.0%). 5412 -850l @2 3t 15 24 oA sSHAEER 5S4
AA)A G 2.2} vl s SA A 22 [ofjt A eyt AAglen, oA f1dle] ot A sfAo] 9
7} "B QBFHWMD 3.4673, 945% CI1 0.02~6.91, *=85.3%). SHAIAIZE 2R U 12|12 Qe 7 B8
FAET 1A A QSR 27 B 2SS 1HE0 2 gho] BrFsHIrH1H ARl WMD -1.00
A, 95% CI-3.28~1.28, I’=NA).

O

Weight
Outcome author_year Disease t_type Robot Time TN Tmean TSD CN Cmean CSD WMD (95% Cl)  (D+L)
RCT_EM%1 :
BBS  Picell (2015)§ IZI&Y 1 GaitTrainer 1 ZMXS(4%) 17 482 236 17 448 297 —— 034 (-1.46, 2.14) 26.67
BBS  Picelli (2012)a IZI2% 1 GaitTrainer 1 ZHAS(4%) 16 4344 273 15 3727 568 | ———— 6.17(3.00,9.34) 22.25
BBS Picelli (2013)f T21&4 1 GaitTrainer 1 EMAZ(4F) 20 534 33 40 49.03 487 ——  4.37(2.28,6.46) 25.83
D+L Subtotal (I-squared = 85.3%, p = 0.001) < 3.46(0.02,691) 74.76
-V Subtotal O 2.70 (1.45, 3.96)

RCT_EM4 2

BBS Clerici (2017)§ 21z ¥ 2 Lokomat ~ SMHS(4F) 12 95 285 12 105 285 -1.00 (-3.28, 1.28) 25.24

OO |

D+L Subtotal (l-squared =.%,p=".) > | -1.00(-3.28, 1.28) 25.24
-V Subtotal > -1.00(-3.28,1.28)
D+L Overall (I-squared = 86.0%, p = 0.000) <> 2.34(-0.68, 5.36) 100.00

-V Overall <& 1.84(0.74,2.94)

NOTE: Weights are from random effects analysis

T T
-9.34 0 9.34
favours Contré&vours Robot

§ H31E, ¥ combine 2 group

7% 3.12. IRIZH RCT 2 SMEIZ = 71E 2¥7I5(BBS) forest plot

2) A7 718 F871%6(TUG)

AZE 71 9971562 5HOIA TUG 23 Eastqnt. Wektd 2k, A7t 7]&E 437152 sHA

AgaES o835t BPX RS} 1AH AP F27E Zol7t YUTHWMD 0.55 sec, 95% CI

-0.47~1.56, I*=91.5%). A1) 88050 W 319|718 E4 oM s AgRE d=5A=

TAA AR 7o} vlw s o)} R(WMD -0.14 sec, 95% CI -0.54~0.27, 1*=13.7%), SFAIAIZ

25 9 14F QA7 FE ST 14F PLA 7S v wS FH9] I AAe F 7k &}
017} GIATHWMD 1.75 sec, 95% CI -1.84~5.33, °=97.5%).
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Weight
Outcome author_year ~ Disease t_type Rohot Time TN Tmean TSD CN Cmean CSD SMD (95%Cl)  (D+L)

RCT 02 1

TUG Carda (2012)t ﬂl?_‘é“‘ 1 Lokomat ENMEE@F) 15 775 147 15 788 16 -0.08 (-0.80, 0.63) 20.07
TUG Picelli (2015)8 T21=E 1 GaitTrainer 1 ZMAS(4=) 17 -95 174 17 -128 171 0.19(-0.48,0.87) 20.30
TUG Picelli (2012)a u}i‘t'é 1 GaitTrainer 1 EMXS(4=) 16 116 137 15 1416 632 -0.57 (-1.29, 0.15) 20.05
D+L Subtotal (I-squared = 13.7%, p = 0.314) -0.14(-0.58, 0.30) 60.43
IV Subtotal -0.14(-054,027)

RCT_ZM=2

TUG Capecci (2019) IiZlz4
Tinetti Balance Fumari (2017)8Y 02124
D+L Subtotal (I-squared = 97.5%, p = 0.00
-V Subtotal

-0.05(-0.45,0.35) 2155
361 (256, 465 18.02
1.75(-1.84,5.33) 39.57
042 (0.04,0.79)

2 GEOsystem ZNES(4Z) 48 163 114 48 168 86
2 Lokomat ENES@F) 19 19 61 19 41 6l
0)

D+L Overall (I-squared = 91.5%, p = 0.000)
-V Overall

NOTE: Weights are from random effects analysis

0.55 (-0.47, 1.56) 100.00
0.16 (-0.11, 0.44)

T T T

533 0 5.33
favours Robofavours Control

+ 95% CI—SD, § #3512 9 p-value—pooled SD E= SE—~SD

J% 3.13. OZIEH RCT 2 SMEIE A2 71&E Z¥71S(TUG) forest plot

HYP5ZA ZANFreezing of Gait Questionnaire, FoG-Q)= THI<SH O A5S, oHgA B9, 7

2] g AAERMY & E¥sE AHE Hofohs = E Ja7 #2255 S4d0] At A& ouigith

199 ERAoA AXE Hska, sHAAZER W 144 A8 5 & ST 1244 A&

Ea-S Bttt 3ol dnk 1840 glo] 2 75T 1H el WMD -0.50%, 95% CI
1

-2.80~1.80, I*=NA).
Weight
Outcome  author_year Disease  tfype  Robot Time TN Tmean TSD CN  Cmean  CSD WMD (95% CI) (o4
RCT_EM22
FOG-Q Capecci (2019) Rzg 2 GEOsystem  ZNA3(4F) 48 68 59 4 13 56 ——  -050(:280,180) 10000
D+L Subtotal (\-squared = %, p=.) [ -050(280,180) 10000
[ -050(280,180)

NOTE: Weights ar from random effects analysis

—
1 Subtotal - ]
T

-2‘8fav0urs Robot ’ favours Control 28

J% 3.14. IjZIEY RCT 28 SMEZ BHSZH forest plot

2215 49 #

1) &9 -4

4ol A2 171~ Eo] 440 A9l PDQ-39 (Parkinson's Disease Questionnaire 39y 1Ho||A4| E37s}
S, SPAARER W A AEA R 8 BAE 1418 Afe B-g ] Belo|2c, 1]
2o} L 7RS35t 1E AFER!: WMD 10.504, 95% CI -0.04~21.04, 1=NA).
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Weight

Outcome author_year Disease ttype  Robot Time TN Tmean TSD CN Cmean  CSD WMD (95% CI) (D)
RCT_ETH42

PDQ39  Capecti (2019) o2y 2 GEOsystem  EHEE(4Z) 48 497 07 48 302 247 1050 (0.04, 21.04) 10000
D+L Subtotal (-squared = %, p=) < 1050(0.04,2L04) 10000
1V Subtotal < 1050(0.04,2004)

NOTE: Weights are from random effects analysis

'thavours Control 0 favours Robot a
1% 3.15. OpZIEH RCT 28 SMAZ 452 & A M= forest plot
> A
2) 49 -4 A
4to] 4 AR o] tifaf 18 A ZIHSF-12 PCSYE HISIUT, 54 B4 s g2 v
- o 5] = 5 o B "—
A2 1A% QYA RS vl@F B0k 1HE] glo] T s H ATl
WMD 10.987, 95% CI -5.18~7.14, I*=NA).
Weight

Outcome author_year Disease  tfype  Robot Time TN Tmean TSD CN Cmean  CSD WMD (95% Cl) (D)
RCT_ZM+1

SF12PCS  Carda(012)t  TRlIzE 1 Lokomat ~ EMAZ(4F) 15 4567 675 15 4489 1012 — 0.98(-5.18,7.14) 100.00
D4L Subtotal (-squared = %, p=) — [ T 0®(5I8 7)) 10000
IV Subtotal — [ T—0%(518,71)

NOTE: Weights are from random effects analysis

'7']lévours Control 0 favours Rob0t7‘14
t 95% CI—SD
J& 3.16. OZI&Y RCT 28 A= 42| & MAHEY &= forest plot

3) 49 A-AAIH A=

4k9] A HA1g o] tfsf 18 EAoA AINSF-12 MCS)E EU3HY, FA] EAL s A= T
SATT 1AA AR motS vt 3ol dek 1H4) glo] $d2 E7Fe ot 1| A4l
WMD -0.70%, 95% CI -6.29~4.89, >=NA).
Weight
Outcome author_year Disease ttype  Robot Time TN Tmean TSD CN Cmean  CSD WMD (95% Cl) (D)
RCT_EMH41
SF-12MCS Carda (2012)t JiEdE 1 Lokomat YRS 15 4816 941 15 4886 577 —————  0.70(-6.29,4.89) 100.00
D+L Subtotal (-squared = %,p=) — [ A0(629,48) 10000
-V Subtotal — [T 070(629,48)
NOTE: Weights are from random effects analysis
'B'ZI%vours Control 0 favours Robota'29
T 95% CI—SD
O3 3.17. IZI&Y RCT 28 SMEF 49 & HMYY XM= forest plot
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HAg IS 710 = IR At SR RS o83t A et A4 XH—W]E

v W HS ) w1y F35E FH(UPDRS-E4), 54 AAKUPDRS-II), L4olA9]
(UPDRS-I), A 7] BPEE, 235 7|5 HPEE, HPAT, 4340l 5 2
e, A 712 4 F716(BBS), ARt 71 87 16(TUG), H3¥s2, 4] 2 A, A
A 5 B AR HA F 22F FAXCE {7k Zpo)7F it 7] B0l = B
AHA#7SAH 02 FolotA st RER SAto] B A o|UARE, HF gl 7
oflA= F 27 2el7E AATHEA A S £A4] SMD 0.55, 95% C10.20~0.91, I’=23.4%:; 2%
SMD -0.002, 95% CI -0.98~0.97, 1*=86.1%).
9] HF Bl 7% Y 24 5 A4 Hé%n—roﬂ THE SHILE 24 Aol st g =R
S=SAE AA AR gl vl #1555 SH(UPDRS-X), Hw 4= A #ollA SA14
o7 ooJst /M guls} QIieh weH 22 oX*(UPDRS )2 7| 223 S Lok sHAIAE R
B dESAwo] A-eR ot A q— HPOWHZA AT E4 WMD -6.094, 95% CI -
9.17~-3.00, I*=0.0%; #F X 1gt 84 WMD —6.413, 95% CI -9.61~-3.21, °=86.1%), HP&H
e 71 B0l X Aol7 )IGt=T 1HP0H 2F Hagh 7ol s RS o= Ao
IAH QA mto] vl EAM LR Fo3t AA AT AAUTHEAZF £4] SMD 0.37, 95% CI
-0.05~0.79, ’=0.0%; & X113}k 24 SMD 0.49, 95% CI 0.07~0.91, 1’=0.0%). E3}, H< 7%
TH7152 AT 2 g 2Rl 7|2 EA o= s RS T=SAto] 12414 A wtof
HIg| SAIZ 02 FoR /M7 JIGloH, HF Bt 71 EA0lA= T 21 A7 ITHEAA
T 24 WMD 3.46%, 95% CI 0.02~6.91, 1’=85.3%; & H1gk 24 WMD 2.623 95% CI -
0.17~5.41, T*=75.1%).
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H 3.3 Zl2Y RCT =2 sHAMEZR Sz SME= H 25 218 7|& HEES 210 2%

HMXIE NS B0 J|=E ZE B0 7|1E
SME f=F A7 Z1t (95% CI) ” (%) |oM Mz Uxz 7% Z1t (95% CI) ” (%) |od
UPDRS-X 105 125 4  WMD-350(-10.66-3.66) 927 NS | 105 125 4  WMD-3.05(-12.22-6.11) 954 NS
Hg'gf UPDRS-lL 96 95 4  WMD-177(-437-083) 574 NS | 96 95 4  WMD-165(-437-1.07) 615 NS
UPDRS-II 48 48 1  WMD-2.87(-5.23~-051)  NA 48 48 1 WMD-287(-523--0.51)  NA
AC(m/sec) 117 136 5  WMDO0.08(-0.01-0.18) 674 NS | 117 136 5  WMDO008(-002-0.18) 710 NS
AC(step/min) 38 58 2  WMD654(-857-2164) 722 NS | 38 58 2 WMD813(-835-2462) 766 NS
el ,22'.(@: 113 133 5  WMD17.52(-2446-59.50) 0.0 NS | 113 133 5 WMD10.82(-32.72-5436) 706 NS
E,E?%E%O? 38 B8 2 SMD 057 (-059~172) 8.2 NS | 38 58 2 SMDO044(-0.98-187) 902 NS
E%iﬁ?gg“ 57 77 3 SMD0.55(0.20-0.9T) 234 FR | 57 77 3  SMD-0.002(-098-0.97) 8.1 NS
e ZFBBY B 84 4 WUD234(068535) 80 NS | 65 84 4 WMD170(089429 790 NS
AZKTUG) 115 114 5 WMDO055(-047-156) 915 NS | 115 114 5  SMDO033(-040-1.06 849 NS
H#Ex  FOG-Q 48 48 1 WMD-0.50(-2.80~180)  NA 8 48 1 WMD-050(-2.80~1.80)  NA
PDO-39 48 48 1 WMD10.50(-0.04~21.04)  NA 48 48 1 WMD1050(-0.04-2104)  NA
solx  SF-12PCS 15 15 1 WMD 0.98 (-5.18-7.14)  NA 15 15 1  WMD-028(-600-544)  NA
SF-12MCS 15 15 1 WMD-0.70(-6.29-4.89)  NA 5 15 1  WMD-0.23(-636-5.90)  NA

FR: Favours Robot, NS: Not Significant, NA: Not Applicable
UPDRS: Unified Parkinson's Disease Rating Scale, BBS: Berg Balance Scale, TUG: Timed Up & Go, FOG-Q: Freezing of Gait Questionnaire, PDQ-39: Parkinson's
Disease Questionnaire 39, SF-36: Short Form 36
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35 2y 7IE

SAXIE M2 tEx g4 At (95% Cl) P (%) RoAY |ZMz txZ H74 gt (95% Cl) ” (%) |24
mriaw  UPDRS-EX 38 58 2 WMD-6.09(-9.17~-3.00) 0.0 FR | 38 58 2 WMD-6.41(-9.61~-3.21) 00 FR
EE UPDRS- Il 48 47 3 WMD-1.95(-5.39~1.48) 712 NS | 48 47 3  WMD-1.81(-537~1.76) 736 NS
22 (m/sec) 69 88 4 WMD 0.11(-0.003~0.22) 676 NS | 69 88 4 WMDO0.10(-0.02~0.22) 745 NS
A (step/min) 38 58 2 WMD 6.54 (-8.57~21.64) 722 NS | 38 58 2 WMDB8.13(-8.35~24.62) 766 NS
s 7l 747j>i||<m).: 53 73 3  WMD41.36(-2.78~8550) 577 NS | 53 73 3  WMD30.87(-25.14~86.88) 73.8 NS
E,E?%E%O[; 38 58 2 SMD 0.57 (-0.59~1.72) 852 NS 38 58 2 SMD 0.44 (-0.98~1.87)  90.2 NS
E%Hv;ﬁﬁggm 38 B8 2  SMD037(-005-079) 00 NS | 38 58 2  SMD049(0.07-091) 00  FR
- H4(BBS) 53 72 3 WMD 3.46 (0.02~6.91) 863 FR 53 72 3  WMD2.62(-0.17~56.41) 751 NS
AZHTUG) 48 47 3 WMD -0.14 (-0.564~0.27) 137 NS | 48 47 3  WMD-0.06(-046~0.35) 321 NS
ol = SF-12 PCS 15 15 1 WMD 0.98 (-5.18~7.14) NA 15 15 1 WMD-0.28(-6.00~5.44) NA
SF-12 MCS 15 15 1 WMD -0.70 (-6.29~4.89) NA 15 15 1 WMD-0.23(-6.36~5.90)  NA

FR: Favours Robot, NS: Not Significant, NA: Not Applicable
UPDRS: Unified Parkinson's Disease Rating Scale, BBS: Berg Balance Scale, TUG: Timed Up & Go, FOG-Q: Freezing of Gait Questionnaire, PDQ-39: Parkinson's

Disease Questionnaire 39, SF-36: Short Form 36
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Ao E SMEE Bag J|1E HE B I|IE
SM =zt A ZA1t (95% Cl) ? (%) S9UM Mz HEZ 74 Z1t (95% ClI) 1 (%) o4
UPDRS-2¥ 67 67 2 \WMD-075(-11.65~10.16) 874 NS | 67 67 2 WMDO048(-13.10~1406 91.9 NS
Hg'gf’ UPDRS- Il 48 48 1 WMD-1.80(-6.12-252)  NA 48 48 1  WMD-1.80(-6.12-2.52) NA
UPDRS- |l 48 48 1 WMD-2.87(-523~-051) NA 48 48 1 WMD-2.87(-523--051) NA
AC(mfsec) 48 48 1 WMDO0.00(-0.12-0.12)  NA 48 48 1 WMDO0.00(-0.12-0.12) NA
. 742i(m) 60 60 2 WMD-2579(-66.20~14.62) 00 NS | 60 60 2 WMD-2579(-6620-1462) 00 NS
= ueinetti 9 49 SMD1.03(0.35~1.70)  NA 19 19 1 WMD-1.05(-173~-037) NA
walking )
e EHEBD 12 12 1  WMD-1.00(-328-1.28)  NA 12 12 1  WMD-1.00(-3.28-1.28) NA
AZHTUG) 67 67 2  WMD175(-184-533) 975 NS | 67 67 2 WMDO096(-1.07-2.99) 953 NS
HH= FOG-Q 48 48 1 WMD-050(-2.80~1.80)  NA 48 48 1 WMD-0.50(-2.80~1.80) NA
A0 3 PDQ-39 48 48 1 WMD10.50 (-0.04~21.04)  NA 48 48 1 WMD10.50 (-0.04~21.04) NA

FR: Favours Robot, NS: Not Significant, NA: Not Applicable
UPDRS: Unified Parkinson's Disease Rating Scale, BBS: Berg Balance Scale, TUG: Timed Up & Go, FOG-Q: Freezing of Gait Questionnaire, PDQ-39: Parkinson's
Disease Questionnaire 39, SF-36: Short Form 36
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212 RCT =2 sHAIXHEZR S AR 7224 & SYa I HEREM 20 QoF
AHBK|E SMHEF 20t 7IE YU, #Hel, IQR H1 23 Egt
N ) B B Z1t (95% Cl) ? (%) |AY |ZMZ = 7 Z1} (95% CI) ? (%) |24
&(m/sec) 117 136 5 WMD 0.08 (-0.01~0.18) 674 NS | 142 161 6 WMD 0.08 (-0.002~0.15)  62.0 NS
W 7| S=(step/min) 38 B8 2 WMD 6.54 (-8.57~21.64) 722 NS | 63 83 3 WMD 2.47 (-3.07~8.00) 444 NS
,475%,;'” 38 58 2 SMD 0.57 (-0.59~1.72) 852 NS | 63 8 3 SMD-0.02 (-1.27~1.24) 921 NS
NS: Not Significant, NA: Not Applicable
H 3.7 IRIZE RCT 22 siAMEZ2X H=E ST SMAZ 7|22 & SUL Zf HEREM Zut Qof
— NS Bzt IIE S, 9, IQR £1 28 =g
EMZ H=F 7% A1t (95% Cl) ? (%) |4 |SHZ HEZ 75 2t (95% Cl) 2 (%) QoM
£E(m/sec) 69 88 4 WMDO0.11(-0.003-0.22) 676 NS | 94 113 5 WMD 0.09 (0.01~0.18) 627  FR
wal 7l AE(step/min) 38 58 2 WMD654(-857~2164) 722 NS | 63 83 3 WMD 2.47 (-3.07~8.000 444 NS
4s20lS 33 58 2 SMDO057(-059-172) 852 NS | 63 83 3 SMD-0.02(-127-124) 921 NS
NS: Not S1gn1fiEcaﬁr1:, NA: Not Applicable
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2.3 GRADE ZH H7t

42993 =015 ol 2 709 AE S8 EE AYstg o A Aiks mIEY S5
Z4(UPDRS-&4), %4 HAAHUPDRS-II), A8 712 BE8&E, BaAg], H4: 7|32 F8715(BBS)
o= Astal, YoM 9] 54 (UPDRS-I), 5 ZE(FOQ-Q) 5= 593 AR HZ ot
SIRIAGER SATE AALE 114 A A 55 v w et vEREA] A3 QoF AVR]|H F8 == o}
2t SA e 5ol 2 weRES Ayt 9 AV E S8 HE AA[SISITE AEsjolAE Tl
1 SRRl A 37T ERSTHEA] ot A8 WE 2EE &K gl s R R SATE
ZAof] thet shte] A& W GRADES AXS7 |2 ATt 31 Aol A s 25 SA12

A DASEL WS ke o Wi,

H 3.8 IFIEY =2 sIAME=R SM SMES HEEM 20 Q4 I FF
ZNXIE  SME UEZ i Z1t (95% CI) (%) RoAM 3%
UPDRS-Z® 105 125 4 WMD -3.50 (-10.66~3.66) ~ 92.7 NS  Critical
Hg’“'gf UPDRS-IL 96 95 4 WMD-1.77 (-4.37~0.83) 574 NS  Critical
UPDRS-1I 48 48 1 WMD -2.87 (-5.23~-0.51)  NA Important
£E(m/sec) 117 136 5 WMD 0.08 (-0.01~0.18) 67.4 NS Critical
£(step/min) 38 58 2 WMD 6.54 (-8.57~21.64) 722 NS
— ,jﬁ.(m): 113 133 5  WMD17.52(-24.46~59.50) 0.0 NS  Critical
E,E?%E%O'g 38 58 2 SMD 0.57 (-0.59~1.72) 852 NS
P Hinetti 57 57 3 SMD 0.55 (0.20~0.91) 234 FR
walking )
. H*BBS) 65 84 4 WMD 2.34 (-0.68~5.36) 86.0 NS  Critical
#ls AZKTUG) 115 114 5 WMD 0.55 (-0.47~1.56) 915 NS
HAlEZ FOG-Q 48 48 1 WMD -0.50 (-2.80~1.80) NA Important
PDQ-39 48 48 1 WMD 10.50 (-0.04~21.04)  NA
MolX® SF-12PCS 15 15 1 WMD 0.98 (-5.18~7.14) NA
SF-12MCS 15 15 1 WMD -0.70 (~6.29~4.89) NA

FR: Favours Robot, NS: Not Significant, NA: Not Applicable

UPDRS: Unified Parkinson's Disease Rating Scale, BBS: Berg Balance Scale, TUG: Timed Up & Go,
FOG-Q: Freezing of Gait Questionnaire, PDQ-39: Parkinson's Disease Questionnaire 39, SF-36: Short
Form 36
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H 39 1Y B8 SHMEER HE S SAF HEMEM 2ot QU FQT
ZOX| 2 =M X HPES Zat (95% Cl) 2 (%) QoM L9o4
mzlay  UPDRS-ZH 38 58 WMD -6.09 (-9.17~-3.00) 0.0 FR Critical

2
38X UPDRS-II 48 47 3  WMD-1.95(-5.39~1.48) 712 NS Critical
A& (m/sec) 69 88 4  WMDO0.11(-0.003~0.22) 67.6 NS  Critical

2

3

2

&= (step/min) 38 58 WMD 6.54 (-8.57~21.64)  72.2 NS

o #2l(m) 83 73 WMD 4136 (-2.78-8550) 57.7 NS Critical
’Is %ET ;éﬂg 38 58 SMD 057 (-0.59~1.72) 852 NS
E‘;i;ﬁgﬂf“' 38 58 2  SMDO037(-0.05-0.79) 00 NS
Sapje_ SHEBS) 53 72 3  WMD346(0.02-6.91) 853 FR Critical
AIZKTUG) 48 47 3 WMD-0.14(-054-027) 137 NS
jom_ SF12PCS 15 15 1 WMDO9B(-518-7.14) N
SF-12MCS 15 15 1 WMD-0.70 (-6.29-4.89)  NA

FR: Favours Robot, NS: Not Significant, NA: Not Applicable
UPDRS: Unified Parkinson's Disease Rating Scale, BBS: Berg Balance Scale, TUG: Timed Up & Go,
FOG-Q: Freezing of Gait Questionnaire, PDQ-39: Parkinson's Disease Questionnaire 39, SF-36: Short Form 36

H3.10 IZIEE B0 oAME2R ! IAN HEX|z 38 S SHEZ HEEY 20 QA X QT

AMXE  =X2 =2 ¢7% Z1 (95% Cl) ? (%) |8 3e&
UPDRS-Z® 67 67 2 WMD-0.75(-11.65~10.16) 87.4 NS Critical
Hﬁ?'ff UPDRS- Il 48 48 1 WMD -1.80 (-6.12~2.52)  NA Critical
=7 UPDRS- | 48 48 1 WMD-2.87 (-5.23~-0.51)  NA Important
&0 (m/sec) 48 48 1 WMD 0.00 (-0.12~0.12) NA Critical
?%H 742)(m) 60 60 2 WMD-25.79 (-66.20~14.62) 0.0 NS  Critical
S mamamen 19 19 1 SMD1.03(0.35~1.70)  NA
walking )
- H2(BBS) 12 12 1 WMD -1.00 (-3.28~1.28)  NA Critical
AZHTUG) 67 67 2 WMD 1.75 (-1.84~533) 975 NS
HMEH  FOG-Q 48 48 1 WMD -0.50 (-2.80~1.80)  NA Important
o= PDQ-39 48 48 1 WMD10.50(-0.04~21.04)  NA

FR: Favours Robot, NS: Not Significant, NA: Not Applicable
UPDRS: Unified Parkinson's Disease Rating Scale, BBS: Berg Balance Scale, TUG: Timed Up & Go,
FOG-Q: Freezing of Gait Questionnaire, PDQ-39: Parkinson's Disease Questionnaire 39, SF-36: Short Form 36
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B 3.11 IRIZE RCT sHAMEZR ST vs. 11AH

MEx|z 209 2H &

Certainty assessment No of patients Effect Certainty | Importance
No of Study Risk of | Inconsist | Indirectn | Imprecis | Other | RAGT CT Relative Absolute(95% Cl)
Studies | design bias ency ess ion (95% CI)
UPDRS-HA|
4 randomis | serious ® | serious® not serious © | none 105 125 - MD 3.5 & lower 000 CRITICAL
ed trials serious (10.66 lower to 3.66 higher) | VERY LOW
UPDRS- il
4 randomis | serious ® | serious® not serious © | none 96 95 - MD 1.77 A lower 000 CRITICAL
ed trials serious (4.37 lower to 0.83 higher) | VERY LOW
UPDRS- ||
1 randomis | serious ® not not serious © | none 48 48 - MD 2.87 & lower T 00 IMPORTANT
ed trials serious serious (5.23 lower to 0.51 lower) LOW
B2 (m/sec)
5 randomis | serious® | serious® not serious © | none 117 136 - MD 0.08 m/sec higher S 000 CRITICAL
ed trials serious (0.01 lower to 0.18 higher) | VERY LOW
2&72)(m)
5 randomis | serious ? not not serious © | none 113 133 - MD 17.52 m higher 00 CRITICAL
ed trials serious serious (24.46 lower to 59.5 higher) LOW
#(BBS)
4 randomis | serious?® | serious® not serious © | none 65 84 - MD 2.34 A higher 000 CRITICAL
ed trials serious (0.68 lower to 5.36 higher) | VERY LOW
HHSZHFOG-Q)
1 randomis | serious ? not not serious © | none 48 48 - MD 0.5 & lower 00 IMPORTANT
ed trials serious serious (2.8 lower to 1.8 higher) LOW

CI: Confidence interval; MD: Mean difference

Explanation:

a. Risk of biasolA] high7} &= & xSt
b. o]&/do] =127} 40% °1/3)
c. Aol HojA& HE(AEY WS 4001 o)



SEAtol| A SRR 2R o8]t HaA moll tidt AlAIA i 23, 2 371l 25 AdEE
Ae S IMAAL, B 74 HHHZ* WIAFAHRCD A & 439701, SPAAZ =R 9 1L
ANgA| 7 H-ESAt A AR 7E v W A7 29(22.2%)°1%L, 7HS SR RS tHEa W

3 DA AP vl TS YA S BEEG Ataold g 0] 33.3%2 HIEUY

=714 225 2X(UPDRS-E3), 254 AAKUPDRS-IID), Y4049
54 S(UPDRS-II), A 7|& B¥&E, A2 7|& Bd&T, BfAT, 4340 5 2

Ex Ryl
L — =2 1 O [o )R Y
2%, A 71 FP71(BBS), A1 FE7IS(TUC), HAEZ, A1) 4 A4, A9, 34195
A% 52 A X WISkt

S o] 85t HPX| 5ol A4 LA 25 v w S HekE A A3t BT Hes iR
B Aol 1418 AR gl vls A ETTE AJTH3H, SMD 0.55, 95% CI 0.20~0.91,
=23.4%). 71 & 2HA B 17184 S5 E-FH(UPDRS-FSH)EH, WMD -3.50%, 95% CI
-10.66~3.66, 1’=92.7%), W11 S5 954 AANUPDRS-TID)(EH, WMD -1.774, 95% CI4.37
~0.83, I’=57.4%), A7) 717 B8&% (5%, WMD 0.08 m/sec, 95% C1-0.01~ 0.18, I’=67.4%), B34
712 B4 (28, WMD 6.54 steps/min, 95% CI -8.57~21.64, 1*=72.2%), 237 2](5H, WMD
17.52 m, 95% CI-24.46~59.50, I’=0.0%), A-2Z°] 5 22 542, SMD 0.57, 95% C1-0.59~1.72,
1=85.2%), A4= 71% 48 715(BBS)(4H, WMD 2.3474, 95% CI -0.68~5.36, 12=86.0%), A7t 7]
FB71%5(TUG)(5H, WMD 0.55 sec, 95% CI-0.47 ~1.56, 1’=91.5%)-2 T 77+ 2o |7} Q). E3h,
14 S5 5 -UA0A9] 54 A (UPDRS-ID(1H, WMD -2.877, 95% CI-5.23 ~-0.51, I*=NA),
HPSA(1H, WMD -0.50%, 95% CI -2.80~1.80, I’=NA), 42| & AA A4=(1H, WMD 10.5074,



95% CI-0.04~21.04, ’=NA), 4t2] A A4 A<=(1H, WMD 10.983, 95% CI-5.18 ~7.14, [>=NA),
ko] A AR A4(WMD -0.704, 95% Cl -6.29~4.89, [’=NA)= Z7}ZFS B 115+ 53] 1 HEo]
ol FFAIE SRIsHATE

b3

L véq u+7 4 ol 31 VH&E olﬂom Ags o&zj& ol %ﬁ*g% 145
A 22t FARE 7142 H7ISIATHE A 2 Al=<E, Very Low).

2021 A72}F Q)57 H 71 9%](2021.07.09.)0041= 29193] HE At wasto] =915 519l

3L, A|8A} o= 7| A 7191 981(2021.08.14.)°14 S=7 1A B7 AR A AdEA 103l & A
T RO A SHAINE R RS o835t B =7 of| tisf] thaat o] 4l9fstiTt.

T1EH EROA SHRIAZZES o83 B 5= QPR 71olH, B3 oA s =5
o] 1A x|z vl8) f-2J3t A AT AT, W1 S5 -FH(UPDRS-53), 254 AAT

(UPDRS-IID), A8] 7|1& E3&E, A8 7|& H3Er HaAT], A48 do)| 5 4L EA A4 7|&

4&714335) Am e og7HTUG> = AT oA 7120] 1A)H AR 5o} FIA0)7} Girk
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3.1 =2 GIOJEJH[O]A

3.1.1 Ovid-MEDLINE(R) ALL {ZA§: 2020.10.15.)

At A0 s
1 exp Gait/ 29,296
2 exp Gait Disorders, Neurologic/ or Gait Disorders.mp. 8,048
3  exp Walking/ 54,878
4 exp Lower Extremity/ 167,178
5  explLeg/ 63,394
6 (llower extremity or foot or ankle or tibia or fibula or femur or thigh or leg or lower 515.534
limb).mp.
7 paresis.mp. or exp Paresis/ 17,883
8  (hemipar$ or hemipleg$ or brain injur$ or paresi*).mp. 142,697
9  paralysis/ or hemiplegia/ or paraplegia/ 44,344
10 exp Amputation/ or amputaion.mp. 21,623
11 or/1-10 759,894
12 exp Robotics/ 28,677
13 *Automation/ 4,169
14 Therapy, Computer-Assisted/ 6,814
2ai ?2assi *
15 (robot* or _automat* or computer?aided or computer?assisted or autoambulator* or 323,427
power-assist$).mp.
16 or/12-15 329,118
(Locomat or Lokomat or LokoHelp or ReoAmbulator or ARTHUR or (POGO adj3 PAM) or
ALEX or LOPES or ALTRACO or (RGR adj3 Trainer) or String-Man or (Gangtrainer adj3
GT1) or (Haptic adj3 walker) or GatemMaster5 or LLRR or (Gait adj3 trainer) or (Kine
17  adj3 assist) or (Walk adj3 trainer) or ReWalk or HAL or (Motion adj3 maker) or Lambda 69,481
or Walkbot_S or Walkbot_G or ReoAmbulator or (Morning adj3 Walk) or M181-1 or
ErigoPro or Walkbot or GEO or ITT-3000 or Kinetron or Anklebot or LOPES or
AutoAmbulator or Andago).mp.
18  160r17 397,478
19 exp Rehabilitation/ or Rehabilitation.mp. 541,298
20  Habilitation.mp. 1,099
("physical therapy" or physiotherapy or kinesiotherapy or exercis* or train* or
21 e x * o 1,331,026
rehabilitat* or strengthen* or treadmill*).mp.
physical therapy modalities/ or electric stimulation therapy/ or exercise movement
22 techniques/ or exercise therapy/ or extracorporeal shockwave therapy/ or 97,437
musculoskeletal manipulations/ or myofunctional therapy/
23 or/19-22 1,472,378
24 11and 18and 23 4,275
25  animal/ not human/ 4,709,852
26 24 not 25 4,127
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3.1.2 Ovid—-EMBASE (ZM2l: 2020.10.15.)

Gt AMof =
1 exp gait/ 84,297
2 exp neurologic gait disorder/ or Gait Disorders.mp. 19,183
3 exp walking/ 175,814
4 exp lower limb/ 561,901
5 exp leg/ 358,089
6 (Iovver extremity or foot or ankle or tibia or fibula or femur or thigh or leg or lower 1.203,292
limb).mp.
7 paresis.mp. or exp paresis/ 46,610
8 (hemipar$ or hemipleg$ or brain injur$ or paresi*).mp. 378,747
9 paralysis/ or hemiplegia/ or paraplegia/ 108,391
10 knee amputation/ or limb amputation/ or leg amputation/ 13,495
1M or/1-10 1,940,288
12 exp robotics/ 68,793
13 *automation/ 17,514
14 Therapy, Computer-Assisted/ 11,221
(robot* or automat* or computer?aided or computer?assisted or autoambulator® or
15 . 755,440
power-assist$).mp.
16 or/12-15 764,766
(Locomat or Lokomat or LokoHelp or ReoAmbulator or ARTHUR or (POGO adj3 PAM)
or ALEX or LOPES or ALTRACO or (RGR adj3 Trainer) or String-Man or (Gangtrainer
adj3 GT1) or (Haptic adj3 walker) or GatemMaster5 or LLRR or (Gait adj3 trainer) or
17 (Kine adj3 assist) or (Walk adj3 trainer) or ReWalk or HAL or (Motion adj3 maker) or 136,425
Lambda or Walkbot_S or Walkbot_G or ReoAmbulator or (Morning adj3 Walk) or
M181-1 or ErigoPro or Walkbot or GEO or ITT-3000 or Kinetron or Anklebot or LOPES
or AutoAmbulator or Andago).mp.
18 16 0r17 898,469
19 Rehabilitation.mp. or exp rehabilitation/ 1,149,282
20 Habilitation.mp. 2,516
91 ("physical therapy" or physiotherapy or kinesiotherapy or exercis* or train* or 3.016.931
rehabilitat* or strengthen* or treadmill*).mp. o
physical therapy modalities/ or electric stimulation therapy/ or exercise movement
22  techniques/ or exercise therapy/ or extracorporeal shockwave therapy/ or 217,270
musculoskeletal manipulations/ or myofunctional therapy/
23 or/19-22 3,368,735
24 11 and 18 and 23 10,775
25  animal/ not human/ 5,794,677
26 24 not 25 10,584
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3.1.3 CENTRAL (Cochrane Central Register of Controlled Trials) (Z41!: 2020.10.15.)

i ZMof =8
#1 MeSH descriptor: [Gait] explode all trees 1,980
#2 MeSH descriptor: [Gait Disorders, Neurologic] explode all trees 652
#3 Gait Disorder 933
#4 MeSH descriptor: [Walking] explode all trees 5,492
#5 MeSH descriptor: [Lower Extremity] explode all trees 7,041
#6 MeSH descriptor: [Leg] explode all trees 2,879
47 :iorxvsr extremity or foot or ankle or tibia or fibula or femur or thigh or leg or lower 57.084
#8 MeSH descriptor: [Paresis] explode all trees 874
#9 MeSH descriptor: [Paralysis] this term only 421
#10 MeSH descriptor: [Hemiplegia] this term only 714
#11 MeSH descriptor: [Paraplegia] this term only 206
#12 MeSH descriptor: [Amputation] explode all trees 438
#13 hemipar* or hemipleg* or brain injur* or paresi* 15,139
#14 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 76,050
#15 MeSH descriptor: [Robotics] explode all trees 833
#16 MeSH descriptor: [Automation] this term only 264
#17 MeSH descriptor: [Therapy, Computer-Assisted] this term only 1,319

robot* or automat* or (computer* near/2 (aid* or assist*)) or autoambulator* or
(power near/2 assist*)

#19 #15 or #16 or #17 or #18 36,001
Locomat or Lokomat or LokoHelp or ReoAmbulator or ARTHUR or (POGO near/3

#18

#20 PAM) or ALEX or LOPES or ALTRACO or (RGR near/3 Trainer) 3,380
String-Man or (Gangtrainer near/3 GT1) or (Haptic near/3 walker) or
421 GatemMasterb or LLRR or (Gait near/3 trainer) or (Kine near/3 assist) or (Walk 1183
near/3 trainer) or ReWalk or HAL or (Motion near/3 maker) or Lambda or ’
Walkbot_S or Walkbot_G or ReoAmbulator or (Morning near/3 Walk)
422 M181 or ErigoPro or Walkbot or GEO or ITT-3000 or Kinetron or Anklebot or 1735
LOPES or AutoAmbulator or Andago ’
#23 #20 or #21 or #22 4,679
#24 #19 or #23 40,263
#25 MeSH descriptor: [Rehabilitation] explode all trees 35,216
#26 MeSH descriptor: [Physical Therapy Modalities] this term only 3,676
#27 MeSH descriptor: [Exercise Therapy] this term only 9,991
#28 MeSH descriptor: [Musculoskeletal Manipulations] this term only 447
#29 MeSH descriptor: [Myofunctional Therapy] this term only 39
#30 physical therapy or physiotherapy or kinesiotherapy or exercis* or train* or 245 707
rehabilitat* or strengthen* or treadmill or Habilitat* ’
#31 #25 or #26 or #27 or #28 or #29 or #30 255,806
#32 #14 and #24 and #31 2,148
Trials 1,719

54



3.2 = HOIE{H|0]A

3.2.1 KoreaMed (ZA4: 2020.10.15.)

=i 2ol Tas
(("lower Iimb" or "lower extremity" or "gait" or "walk" or "leg"[ALL])) AND ("robot" 60
or "Automation” or "computer'[ALL])
3.2.2 KMBase: I H=F (Z*: 2020.10.15.)
Pkl Aa0] =l
(((([ALL=5tX]] OR [ALL=C}2[]) OR [ALL=E2l]) OR [ALL=27]]) OR (([ALL=walk] OR
1 [ALL=leg]) OR (([ALL=lower limb] OR [ALL=lower extremity]) OR [ALL=gait]))) 64
AND ((([ALL=robot] OR [ALL=automation]) OR [ALL=computer]) OR (([ALL=2£]
OR [ALL=XtZ]) OR [ALL=ZTH]))
3.2.3 KISS (#@AY: 2020.10.15.)
Gt Zao] =els
1 HA| = robot AND HA| = lower limb X233 = &t&X| 7
2 A = robot AND HH| = lower extremity Al2R3 = St&X| 3
3 TR = robot AND HH| = walk M2RE = St&X| 4
4 X = robot AND A = leg AERY = 54X 32
5 FH| = 282 AND A = Xi2 AND ®A = 51X| AI2QE = 82X 9
6 HA = 22 AND TH| = B MERd = &=X 39
AA 131
3.2.4 RISS (#@MY!: 2020.10.15.)
G Ao =es
1 A - robot CAND) A« lower (AND) HA| : limb 162
2 TA| - robot CAND)Y FA| : lower (AND) | : extremity 62
3 A : robot (AND) XA : rehabilitation (AND) & : walk 115
4 A - robot (AND) FA| : rehabilitation (AND) FA| : gait 128
5 HA| - SEK| CAND) A @ X2 (AND) TA| : 2% 61
6 A 2 (AND) R 23 (AND) FA : KE 110
| 628

55



3.2.5 NDSL: ZU=2 (ZA4: 2020.10.15.)

o #Mof 23
(MX|=5}X| OR FH|=Ct2| OR HMx|=234 OR FM=2Z7| OR ®xM=walk OR FX|=leg
1 OR ZHMA=lower limb OR ZM|=lower extremity) and (FA|=robot) and (T 78
=rehabilitation)
9 (MA|=otX| OR FMA|=Ct2| OR M= OR FM=2Z7| OR ®x=walk OR HX|=leg 04
OR ZA|=lower limb OR F&|=lower extremity) and (H&|=2%) and (HX|=XHZ)
A 282
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DIZIE BAM stMZaL 272
. |_||:|E = 2384 w1
ilx Z} |7< StA O|ZF ='kl7=l'l|.

A 2B RN IIE e NHE FMAN

Weight
Outcome author_year Disease t_type Robot Time TN Tmean TSD CN Cmean CSD WMD (95% Cl) (D+L)
RCT_ZXj4 1 3
UPDRS-&Al Picelli (2012)b  ItZl&Y 1 GaitTrainer1 FXZ& 1J4& 18 3078 7.26 18 3856 7.59 ——' -7.78 (-12.63, -2.93) 25.05
UPDRS-&Al Picelli (2013)f ItzZl&g 1 GaitTrainer1 FXZE3JH& 20 3055 7.21 40 359 9.22 —‘—v— -5.35(-9.61,-1.09) 25.46
D+L Subtotal (I-squared = 0.0%, p = 0.461) <> -6.41(-9.61,-3.21) 50.52
-V Subtotal < -6.41 (-9.61, -3.21)
RCT_ZXj4 2 3
UPDRS-® Al Furnari (2017)8] M2l&Y 2 Lokomat FHPE12F 19 78 214 19 9 2.14 ; - 6.90 (5.54,8.26)  26.79
UPDRS-M Al Capecci(2019) IR2I=Y 2 G-EOsystem SMAEF(4F) 48 334 17 48 404 21— -7.00 (-14.64, 0.64) 22.69
D+L Subtotal (I-squared = 91.9%, p = 0.000) —— | ——— 0.48(-13.10, 14.06) 49.48
-V Subtotal ; & 6.47 (5.13, 7.81)
D+L Overall (I-squared = 95.4%, p = 0.000) D a—— -3.05(-12.22, 6.11) 100.00
-V Overall O 455(3.32,5.79)
NOTE: Weights are from random effects analysis

T T
-14.6 0 14.6
favours Robotfavours Control

Fcombine 2 group, § 1212, 9| p—value—pooled SD &= SE—~SD

S208 1. IZIEY RCT 29 2T 2112 UPDRS-TXA| forest plot

Weight
Outcome author_year Disease t_type Robot Time TN Tmean TSD CN Cmean CSD WMD (95% CI) (D+L)
RCT_EM=+1
UPDRS Il Carda (2012)t Ot2lE=9 1 Lokomat F=X2H 62 15 1014 3.03 15 1014 253 — 0.00 (-2.00, 2.00)  34.65
UPDRS Il Picelli (2012)a Tt2l&% 1 GaitTrainer1 FX 2= 1042 16 39.69 6.93 15 4727 7.6 -7.58 (-12.71, -2.45) 16.93
UPDRS Il Picelli (2015)§ T2/&8 1 GaitTrainer1 FH2t= 10i& 17 -473 28 17 -473 5.71 — 0.00 (-3.02,3.02) 27.91
D+L Subtotal (I-squared = 73.6%, p = 0.023) > -1.81(-5.37,1.76) 79.49
|-V Subtotal -0.72 (-2.31, 0.86)
RCT_&M=2 1
UPDRS Ill Capecci (2019) Ii2&% 2 G-EOsystem ZEMZE(4%) 48 195 82 48 213 129 —— -1.80 (-6.12,2.52) 2051
D+L Subtotal (I-squared =.%,p =) = -1.80 (-6.12,2.52) 20.51
-V Subtotal = -1.80 (-6.12, 2.52)
D+L Overall (I-squared = 61.5%, p = 0.050) > -1.65(-4.37,1.07)  100.00
-V Overall -0.85 (-2.34, 0.64)
NOTE: Weights are from random effects analysis
T T
-12.7 0 12.7
favours Robofavours Control
T 95% CI—SD, § Hat
=] A (=R
BETH 2. MZI&Y RCT 29 %[5 E112f UPDRS- Il forest plot
Weight
Outcome  author_year Disease  t_type Robot Time TN Tmean TSD CN Cmean CSD WMD (95% Cl) (D+L)
RCT_&M4 2
UPDRSIl  Capecci (2019) Ii2l&¥ 2 G-EOsystem ZMZEZ(4F) 48 108 57 48  13.67 61 ————— -2.87(-5.23,-0.51)  100.00
D+L Subtotal (I-squared = %, p =.) > .2.87(6.23,-0.51)  100.00
I-V Subtotal = -2.87(5.23, 0.51)
NOTE: Weights are from random effects analysis
T T
-5.23 Q 5.23
favours Robot favours Control
=] A (= _
H=2721 3. 0Z1&H RCT 28 215 213 UPDRS-1| forest plot
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RCT_ZEM=1

10 MWT Picelli (2013)F Tt
10mWT Carda (2012)t Il It
10mWT  Picelli (2012)b Tt

M 1% 1> 1>

@F‘_“fﬂf‘_“

10mWT  Picelli (2012)a Il Tt
D+L Subtotal (I-squared = 74.5%,
I-V Subtotal

RCT_EM% 2

10mWT Capecci (2019) izl
D+L Subtotal (I-squared =.%, p =
I-V Subtotal

D+L Overall (I-squared = 71.0%, p = 0.008)

I-V Overall

NOTE: Weights are from random effects analysis

Weight

Outcome author_year Disease t_type Robot Time TN Tmean TSD CN Cmean CSD WMD (95% Cl) (D+L)
g1 GaitTrainer1 & 2Z 34820 133 1 40 118 19 — 0.15(0.08,0.22) 26.45
g1 Lokomat FRAZE6NE 15 .69 15 15 .69 .07 —‘—f 0.00 (-0.08, 0.08) 25.32
g1 GaitTrainer 1 =& 2& 104218 122 .2 18 .96 31 j——— 0.26 (0.09, 0.43) 16.07
g1 GaitTrainer 1 =2 10816 117 .18 15 12 44 —_— -0.03 (-0.27,0.21)10.94
p=0.008) <= 0.10 (-0.02, 0.22) 78.78

O 0.10 (0.04, 0.15)
82 G-EO system ZMZE(4%F) 48 1 3 48 1 3 —— 0.00 (-0.12, 0.12) 21.22
) <> 0.00 (-0.12, 0.12) 21.22
<> 0.00 (-0.12, 0.12)
<<>> 0.08 (-0.02, 0.18) 100.00
0.08 (0.03,0.13)
T : T

1 95% Cl—SD, || Tt

-43 0 43
favours Contrd&vours Robot
&t sec—m/sec £= cm/sec—m/sec, T combine 2 group

BE72 4, O71&8E RCT 28 2 B0 H2| 7|1& 28L& T (m/sec) forest plot

Outcome  author_year Disease

RCT_ET41

Cadence  Picelli (2012b Tt

[
>
[0l

Cadence  Picell (2013)t  Tt2!

i
of

D+L Subtotal (I-squared = 76.6%, p = 0.039)

-V Subtotal

NOTE: Weights are from random effects analysis

Weight
t_type  Robot Time TN Tmean TSD CN Cmean CSD WMD (95% Cl) (D+L)
1 GaifTrainer1 ~ FXZ 1§42 18 12655 1979 18 10705 2791 ——————1850(2.69, 34.31) 39.69
1 GaifTrainerl ~ FX2E 32 20 8651 343 40 852 1181 - 1.31(-2.65,5.27) 60.31

<:> 813(8352462  100.00

232 (151, 6.16)

T combine 2 group

FE08 5. IZIZH RCT

-34.3 0 343
favours Control  favours Robot

HO
ro
ﬂ
0B
hy
H

W AS4 7|1E HYS T (steps/min) forest plot

Weight

Outcome author_year  Disease t_type Robot Time TN Tmean TSD CN Cmean CSD WMD (95% Cl) (D+L)
RCT_ZM+1 ;
6 MWT  Picelli (2013) IHzlzg 1 GaitTrainer 1 X242 348 20 398.95 5454 40 360.38 70.75 — 3857 (6.13,71.01) 2567
6MWT  Picelli (2012)b Ttzl&9 1 GaitTrainer 1 X2 112 18 36511 7849 18 281.11 101.39 | ——— 84,00 (24.77,143.23) 19.26
6WMT  Carda (2012)t I2l&49 1 Lokomat ZHPAHEHE 15 4586 8L74 15 490.95 83.76 —_— -32.35(-91.58, 26.88) 19.26
D+L Subtotal (I-squared = 73.8%, p = 0.022) S 30.87 (-25.14, 86.88) 64.19
|-V Subtotal <> 33.79 (8.14, 59.43)
RCT Z14 2 |
6MWT  Clerici (2017)§ Itzl=d 2 Lokomat EMES@4F) 12 325 11202 12 555  112.02 : -23.00 (-112.63, 66.63)13.19
6MWT  Capecci (2019) It2!29 2 G-EOsystem EMXS(4%) 48 2988 1222 48 3253 1033 —r -26.50 (-71.77, 18.77) 22.61
D+L Subtotal (I-squared = 0.0%, p = 0.946) > -25.79 (-66.20, 14.62) 35.81
-V Subtotal = -25.79 (-66.20, 14.62)
D+L Overall (I-squared = 70.6%, p = 0.009) <g 10.82 (-32.72,54.36) 100.00
-V Overall g 16.68 (-4.97, 38.33)
NOTE: Weights are from random effects analysis :

T T

-143 0 143

favours Controfavours Robot

¥ combine 2 group, T 95% CI—SD, § Hs}Z

BEIE 6. IZI&Y RCT 28 21Z 12t Bl A2|(m) forest plot
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Weight

Outcome author_year Disease t_type Robot Time TN Tmean TSD CN Cmean CSD SMD (95% Cl) (D+L)
RCT_ZM+1
Stride length  Picelli (2012)b Il T}2l&% 1 GaitTrainer 1 FX2& 14g 18 118 .26 18 .96 .03 ———1.19(048,1.90) 48.67
Stride length  Picelli (2013)F  m2!&d 1 GaitTrainer 1 FX2&3MHg 20 .95 05 40 .96 .03 —_— -0.26 (-0.80, 0.27) 51.33
D+L Subtotal (I-squared = 90.2%, p = 0.001) <:> 0.44(-0.98,1.87) 100.00
IV Subtotal :> 0.26 (-0.16, 0.69)
NOTE: Weights are from random effects analysis
T T
-1. 0 1.9
favours Controlfavours Robot
| SIS cm—m, F combine 2 group
SE08 7. IRIZE RCT 22 213 B4 2320| S 2354 forest plot
Weight
Outcome author_year Disease t_type Robot Time TN Tmean TSD CN Cmean CSD SMD (95%Cl)  (D+L)
RCT_EM+1
Single/double support duration Picelli (2013)F  Ii2l&g 1 GaifTrainer 1 FX2Z 32 20 181 54 40 163 .36 — 042(-0.12,096) 60.32
Single/double support duration Picelli (2012)b ~ I¥Iz% 1 GaitTrainer 1 FH2Z i 18 177 55 18 146 49 T——— 060(-007,1.26) 39.68
D+L Subtotal (I-squared = 0.0%, p = 0.692) <> 0.49(0.07,091)  100.00
IV Subtotal <> 049 0.07,091)
RCT_EM=2
Tinetti Walking Furnari (2017)8 IRIz%E 2 Lokomat ~ FE2Z12¢ 19 -11 78 19 T -1.05(-1.73,-0.37) 100.00
D+L Subtotal (I-squared =.%, p=) <> -1.05(-1.73,-0.37) 100.00
IV Subtotal < -105(-1.73,-0.37)
NOTE: Weights are from random effects analysis
T T
173 0 173
favours Control favours Robot
¥ combine 2 group
S22 8. O7I2&H RCT 28 2F 217 23 4 2 X|X|7|2t forest plot
Weight
Outcome author_year Disease t_type Robot Time TN Tmean TSD CN Cmean CSD WMD (95% Cl)  (D+L)
RCT_EM4 1 ;
BBS Picelli (2012)a 2!&Y 1 GaitTrainer 1 =X 2% 1H& 16 4231 275 15 37.6 4.84 ——4.71(1.91,751) 2318
BBS Picelli (2015)8 I2!=4 1 GaitTrainer 1 ZE2& 1H& 17 4.27 272 17 43 3.79 -0.03 (-2.25, 2.19) 25.76
BBS Picelli (2013)F Mt2/=¥ 1 GaitTrainer 1 X 2& 3048 20 5255 359 40 49.13 524 +—— 3.42(1.16,5.68) 25.57
D+L Subtotal (I-squared =75.1%, p = 0.018) <> 262 (-0.17,5.41) 74.51
I-V Subtotal < 2.40(1.02,3.78)
RCT ZTH4 2 3
BBS Clerici (2017)§ 21 &% 2 Lokomat EMEZ(@4F) 12 95 285 12 105 285 — T -1.00 (-3.28, 1.28) 25.49
D+L Subtotal (I-squared =.%, p=".) <> -1.00 (-3.28, 1.28) 25.49
-V Subtotal <> -1.00 (-3.28, 1.28)
D+L Overall (I-squared = 79.0%, p = 0.003) < 1.70 (-0.89, 4.29) 100.00
IV Overall <> 1.49 (0.31, 2.67)
NOTE: Weights are from random effects analysis . ; .
- 7.
favours Contrévours Robot
§ H31E, ¥ combine 2 group
BE72 9. IZI&Y RCT 28 215 H12t M4 71&E #87|S(BBS) forest plot
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Weight

Outcome author_year  Disease t_type Robot Time TN Tmean TSD CN Cmean CSD SMD(95%CI)  (D+L)
RCT EN4 1 }
TUG Carda (2012)t IRIZE 1 Lokomat ~ ZFH2AF6HE 15 719 169 15 697 B -1 0.16 (0.56,0.88) 19.49
TUG Picelli(2015)§ IZIZ% 1 GaifTrainer 1 FHZE N2 17 -84 157 17 -115 14 - 0.21(-0.47,0.88) 19.92
TUG Picell (2012)a IRI=%E 1 GaitTrainer 1 FX2Z 10428 16 1148 154 15 1389 58 — -0.58 (-1.30,0.14) 19.46
D+L Subtotal (I-squared = 32.1%, p =0.229) <p -0.06 (-0.55, 0.43) 58.88
IV Subtotal <M -0.06 (-0.46, 0.35)
RCT ENi4 2
TUG Capecci (2019) IRIzE 2 G-EOsystem ZMAZ(4F) 48 163 114 48 168 86 - -0.05(-0.45,0.35) 22.37
Tinetti Balance Furnari (2017)8] IZl&% 2 Lokomat FHBE1F 19 -6 J40019 21 74 o —— 203(124,282) 1875
D+L Subtotal (I-squared = 95.3%, p = 0.000) I —=096(-1.07,299) 4112
<V Subtotal ; 0.37(0.02,0.73)
D+L Overall (-squared = 84.9%, p = 0.000) <> 0.33 (040, 1.06) 100.00
-V Overall 0.19(-0.08, 0.45)
NOTE: Weights are from random effects analysis : ! :
-2.99 0 299

favours Robotfavours Control

T 95% CI—SD, § #1312, 9| p—value—pooled SD &= SE—SD
S27210. L2I&Y RCT 28 AF Bzt AIZt 7|E 287I5(TUG) forest plot

Weight
Outcome ~ author_year Disease  tfpe  Robot Time TN Tman TSD CN Cmean CSD WD (35% CI) (D41)
RCT 2122
FOGQ  Capecci9)  IRlzg 2 GEOspstem  ZMAS(F) 4 68 59 48 73 56 ————T——  -050(:280,180) 100.00
DL Subtotal (-squared = %,p=) <:> -050(-2.80,180) 10000
H Subloa — T 0L
NOTE: Weights ae fom random effects analyss
T T
'2‘8favours Robot ! favours Control 28
227211, IFI2Y RCT 23 2|5 2103t BHSZ forest plot
Weight
Outcome  author_year Disease  ttype  Robot Time TN Tmean TSD CN Cmean CSD WMD (95% Cl) (D)
RCT_BTH42
PDQ39  Capecci(019) DZ2E 2 GEOsystem  EWB(E) 48 497 07 B N2 247 —————1050(004,20.04) 10000
D#L Subtotal (+squared = %, p=) <1050(004,2L04) 10000
IV Subtotal <1050 (.04, 20.04)
NOTE: Weights are from random effects analysis
'2?avours Control 0 favours Robot A
82208 12. IRIEH RCT 2° 2B B0zt 42| & Hx| F4= forest plot
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Weight
Outcome ~ author_year Disease  tfye Robot  Time TN Tmean TSD CN Cmean CSD WD (95% CI) (L)

RCT 3741
SF-12PCS  Carda (2012  DRIZE 1 Lokomat FEAE6HE 15 4601 695 15 4629 8N — 0.28(-6.00,544)  100.00
DL Subtotal (-squared =%, p=) —— | 028(600,54) 10000
H Subtota — | 028(600,54)

NOTE: Weights are from random effects analysis

'Qavours Control 0Tavours Robot b
1 95% CI—=SD

SE208 13, IZI&d RCT 2 215 2108 &2 2 HUMSH H=- forest plot

Weight
Outcome ~author year Disease  tfype Robot  Time TN Tmean TSD CN Cmean CSD WMD (95% CI) (L)

RCT_Zl+1
SFI2MCS  Cada(012)f  DIIZE 1 Lokomat FH2Z6H2 15 4851 983 15 4874 708 023(636,5%) 10000
D+L Subtotal (-squared = %, p=) [ 023(636,590) 10000

<
W Subotal — [ B63%5%)

NOTE: Weights are from rando effects analysis

'E'Paﬁvours Control Ofavours Robo?‘36

T 95% CI—SD

SEIE 14, IRIZH RCT 2 25 202 &2 & FAUFEYH F== forest plot
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=07} Q =§2) st SkAM 0|7 B A
4.2 ‘S OHA, IQR EJ—'-T_._" el HO |_||:|E =
Outcome author_year Disease t_type Robot Time TN Tmean TSD CN
RCT_ZEMH=1

10mWT Carda (2012)1 I TH21 &% 1 Lokomat ~ EMWEZ(4F)15 .73 16 15
10mwWT Picelli (2012)b T2I&8 1 GaitTrainer 1 W& F(4=)18 122 .19 18
10mwWT Picelli (2012)a Il T2/ =4 1 GaitTrainer 1 M =(4=)16 115 .16 15
10mwWT Picelli (2013)f m2l&=¥ 1 GaitTrainer 1 W& Z(4=)20 1.34 .08 40
Mean VelocityGalli (2016)#+ IH2I&E 1 G-EO system S & Z(4=)25 .77 18 25
D+L Subtotal (I-squared = 62.7%, p = 0.030)

I-V Subtotal

RCT_EM4 2

10mWT Capecci (2019) 218 2 G-EO system S & =(4%)48 1 3 48

D+L Subtotal (I-squared =.%, p=.)
I-V Subtotal

D+L Overall (I-squared = 62.0%, p = 0.022)
I-V Overall

NOTE: Weights are from random effects analysis

A2t
Weight
Cmean CSD WMD (95% CI) (D+L)
71 .09 —-—F 0.02 (-0.07, 0.11) 20.86
.98 32 : 0.24 (0.07, 0.41) 12.19
1.2 49 — -0.05 (-0.31, 0.21)6.94
118 .19 —_ 0.16 (0.09, 0.23) 24.08
73 22 ——— 0.04 (-0.07, 0.15) 18.48
< 0.09 (0.00, 0.18) 82.56
< 0.10 (0.06, 0.15)
1 3 e 0.00 (-0.12, 0.12) 17.44
S>2 0.00 (-0.12, 0.12) 17.44
> 0.00 (-0.12, 0.12)
<> 0.08 (-0.00, 0.15) 100.00
<> 0.09 (0.05, 0.13)
T T

-.412 41
favours Contré&vours Robot

T 95% CI—SD, || ©¢/#H& sec—m/sec E&=

2278 16. D7l RCT

cm/sec—m/sec, ¥ combine 2 group

28 Y B8 HE| 7|F 23S = (m/sec) forest plot

Weight
Outcome author_year Disease t_type Robot Time TN Tmean TSD CN Cmean CSD WMD (95% CI) (D+L)
RCT_SM=1
Cadence Galli (2016)#+ T2l 1 G-EOsystem EMXE(4F) 25 10124 958 25 999  14.95 —_— 1.34 (-5.62,8.30) 34.06
Cadence Picelli (2012)b It2l=8 1 GaitTrainer 1 =M% F(45) 18 12532 19.05 18 108.83 29.01 [—— 16.49 (0.46, 32.52) 10.26
Cadence Picelli (2013)t M2l&9 1 GaitTrainer 1 ZEMWZ£4%F) 20 8603 317 40 8546 10.98 - 0.57 (-3.11, 4.25)  55.68
D+L Subtotal (I-squared = 44.4%, p = 0.165) :> 2.47(-3.07,8.00) 100.00
|-V Subtotal :) 1.36 (-1.83, 4.54)
NOTE: Weights are from random effects analysis
T T
-325 0 325
favours Contrafavours Robot
¥ combine 2 group
A = = o =1 A .
2278 16. IZI&Y RCT 28 Y2 2 234 7|1&E B&d& S (steps/min) forest plot
Weight
Outcome author_year Disease t_type Robot Time TN Tmean TSD CN Cmean CSD SMD (95% ClI) (D+L)
RCT_&ETH=1
Step length  Galli (2016)#+ It2l=Y 1 G-EO system STHAZ(4=) 25 .31 A1 25 43 09 — -1.19(-1.80, -0.59) 33.47
Stride length Picelli (2012)b I I21&Y 1 GaitTrainer1 SM&S(4%) 18 117 25 18 .96 .03 ——— 1.18(0.47,1.89) 3250
Stride length Picelli (2013)F It2l&Y 1 GaitTrainer 1 STHAZ(4=) 20 .96 03 40 .96 .03 e 0.00 (-0.54,0.54) 34.02
D+L Subtotal (I-squared = 92.1%, p = 0.000) <= -002(121,124) 10000
-V Subtotal ¢ 20,12 (046, 0.23)
NOTE: Weights are from random effects analysis
T T
-1.89 0 1.89
favours Contralavours Robot
| T2 cm—m, ¥ combine 2 group
A 5 ol o o
S22 17. D718 RCT 2o YU et Z23Z0| 5 2354 forest plot
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Incomplete outcome O%2
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Free of selective O%=2
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Other bias : OS
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5.2 XtzFEY2I(EXCEL)

HAtH(Ref ID)
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S
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s - 2% 25 12 S8ls, 25, 49l W WWEEE, 23 £5
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- 012 ZEs
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