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ABSTRACT

Background: This study investigated the effect of robot-assisted arm training on muscle activity of arm

and weight bearing in stroke patients.

Methods: The study subjects were selected 20 stroke patients who met the selection criteria. 10 people
in the robot-assisted arm training group and 10 people in the task-oriented arm training group were
randomly assigned. The experimental group performed robot-assisted arm training, and the control
group performed task-oriented arm training for 6 weeks, 5 days a week, 30 minutes a day. The
measurement tools included surface electromyography and smart insole system. Data were analyzed
using independent sample t-test and the paired sample t-test.

Results: Comparing the muscle activity of arm within the group, the experimental group and the control
group showed significant differences in muscle activity in the biceps brachii, triceps brachii, anterior
deltoid, upper trapezius, middle trapezius, and lower trapezius. Comparing the muscle activity of arms
between the groups, the experimental group showed significant difference in all muscle activity of arm
compared to the control group. Comparing the weight bearing within the groups, the experimental
group showed significant difference in the affected side and non-affected side weight bearings and
there were significant differences in anterior and posterior weight bearing. The control group showed
significant difference only in the non-affected side weight bearing. Comparing the weight bearings
between groups, the experimental group showed significant difference in the affected side and
non-affected side weight bearings compared to the control group.

Conclusion: This study confirmed that robot-assisted arm training applied to stroke patients for 6 weeks
significantly improved muscle activity of arm and weight bearing. Based on these results, it is
considered that robot-assisted arm training can be a useful treatment in clinical practice to improve

the kinematic variables in chronic stroke patients.
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2 Apox 2¥-Ex = ZH(robot-assisted arm
training)2 7Y 2(3DBT-61, Man&tel, Korea)& o]-&
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(Basteris <, 2014).

2) BARFA T

WARFA = (task-oriented arm training)&
2ER-Ex o EULY [ARRE Zeasiosr A5k
ARSI A= Swol7F = QAo ofof E
uigo] wido] g AR gPTd, FEHES 90'=

WARFA & & 2T 1 A|oA 6 1}
A Az mestant. 1. A9A w27](1), 2. A
=27|(2), 3. I &2 &7|, 4. Pegboardo|A] Pegs

|

W 9], 5 ®WE 27 937], 6. ARPUGERE §7)
7|2 T2 =88 JLAMSte] ZF g% of 58 A S92 Al
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1) 2o IFE= 574
2 AoM e o ZEHEE FAs] Yol A
A= 7]7]91 BTS Free EMG 1000(BTS Bioen
gineering, Italy)S AREstg . BTS Free EMG 1000
o] 42 BUIAES FAor AlFEHe HolHE £
Alstz] flst 24171, 249 Ateg w457 Het A+
Bz Fguol Ao &4 gAlg Als= BTS
EMG-Analyzer AZEJo]2 E35}o] AM&E35H9IT).
SAE A5 BE 248 1024Hzo] 20~ 500Hz
of tjol £3} WEIE Algate] ALS ATt HE
SHY 245 3ol

Mo ofm T

= =

2gr Z ool oy Al 2A

¥ BAE 71E 2EFYCR nFEIEhe BAEA

reference voluntary contraction;
%RVC) W3 A&ste] 2= As s mESSIT.

=2 Ag-Ag/ClE o]gste] #Asa, #H <4

= Ao oj3t mRo| Nake Foly] ¢faf LA Rejo
49 AR 5, MUE Ame Exen T How
thobo] ZAle AAstAct ATe muo] walstu
Mg JbEA =8 A2 ) 2AEg AsjA Ao m
o 2 Apolo] 4 SAIE|A| stCHCamara 5, 2016).

54 2ee gusuND, fEAZAZ, & oA
B2 9 SARZ, 3 SAE2Z ol SAm2e 2
dyrs Ay

£
Bab 2ol JIUEAYgIS HEA]  25(fossa

cubit)ol Al o7 §-f-2] Atolo] 1/3 A, AR

50% A, oF oML ol F%ele Tt of%
of gt &7t vulo] A, ¢ SAlEZE2 o &%
oA AZzm C79 50% A&, £7F SAZEL E7Huw
W& A0 AZm T3 Ato]o] 50% A7, otz SAl
D22 opfwZtAlo A A Fw T8 Ato]o] 2/3 XA
HAFSHA THSilva =, 2018)(Figure 1).

Figure 1. Electrode attachment location
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=4 BA ke @A ofxto] gre AAolA 2o &
ool A Fe AHolM 22 Zelx| gn WL Sof
2ol 5oz Al 2¥o| H: AL slEoR
NE2 ABSIRL, 715 25 e Rkl gk Ao
A de W B oAbl 2 ARS LA
(Silva 5, 2018).

dolelt 32 Fistel 2 Auel FIUL o8
sti, ohulEe] &4l BAslt BW 2R
FU AR 1CC=83~.942 &2 NEE HolZ

Mo

Zfdlo]tH(Jang 5. 2018).

2) AE X 54

H ALoA= ADLE 9% A]AEl(smart insole
system)(SI-GP200, Salted, Korea)& Ah&sto] HAL9]
AEAAE SAsA. AUIE &L Wuido] Ratw)
of wro] ¢fejo] AntE Ql&o] NIHE Fato] HlolE7}

A0, o] Hoelt E2HoR $5UHSeo S,
2020).

AORE Q1&9] Alo]2E HEF AMY] gefsh 2o
3715 #sto] 230~270m7bA] 5719 ATHE Q&2 &
HISIA WA ASAIRls RS Algo] AUE
AES Eol BAstL, 5= I A AME FAIste ¢
AZar {HE, ddyp g Aol AR|Ee 2
330t BIUE %= UBAAL 3T0 T Yslex
=2 AFE(CC=77~.83)5 B, FFA Y A=
+ 2 {9094 =2 ’?_]QE(ICC 84~.94)5 B
CHChoi 5, 2021)(Figure 2).

)
£
o
;

2 97 Am BAolq 24" Amt SPSS

2 993 Aol 7t LEREA] 9I9ttHp>

(statistical package for the social sciences)

version 26.0 for window software(SPSS Inc.,
Chicago)g o]-&sto] A A2lstit.

ol

o= S

ol Liol, 71, 89S 2
(‘3(‘5]

T, TjAMRLe] QbR EA
B2 -4 s, dE, ohlE, wHUIRE =
Zro] FAVSHE 4= 7lolAls 7 (chi-squared test)
= AlRdste s 44E stttk

5 289 sA8S =elshr] Sl AT tiETe
Aa A A 2o FFdeet AlE AR 574 AHolA
do xtgs =YuE t-7%(independent t-test)S A
Alstdet. & 25 W A A-$9 WHelks vlushy] ¢
o IS EE t-Z A (paired t-test)S AAlst¥ 1, & 12
F 1 AtolE oty el EYEE t+-HPS Algst
of wli BASIICH AtRo] RE FA ROIPER a
=.052 stk
. Az8x

1 A7) Qurgel &

ox

AP 5 0302 AYR, da 27
ojdal, yol, 7], &F7. ¥, &, ¥y
% o] AAAE Aaol 24 AW AW B
05)(Table 1).

r

Table 1.
General characteristics of the subjects

Groups EG(n=10) CG(n=10) x2/t
Age(yrs) 58.50+11.23% 60.50£9.92 13.333
Height(cm) 164.30+7.27 165.30+8.98 9.333
Weight(kg) 66.10+12.13 66.50+4.72 11.333
Sex
(male/female) 6/4 6/4 000
Diagnosis(infarcti
on/hemorrhage) 6/4 7/3 220
Affected side
(Right/Left) 6/4 4/6 .800
Duration 19.2044.89 19.00+£5.62 1.200
(month)
MMSE-K o6 601,26 25.90+1.37 4.200
(score)

®Mean+SD, EG: Experimental group, CG: Control group
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2. 3&u50 AF S AA B2, o oINIRE, 9 SAlRI, F7F SAlRZ, of
SAEZOAN =7 BT tHp<.01), AdTut
A A AlRYer dgant iR o] S5HL9 A fasd 2% =8 & 28t Z76ten, £ 8
AeAd 442 B9 224 es 543 A4 o2 90|35t zto]7} LEFJTHTable 3).
AZAZAE, & oAEE, ¥ SAEE B SAR
2okl SARION £ 18 2ol 584 AA 2} 4 s o) mo azmgs wap u]
FARCRE [t APo]7} UERUA] 4dTHp>.05). A%
AR FE0AM= Ad+dd iz 7t 52 AFA]A| = = s = -
I AFAA, A% AF ARN 5AY AR A OB O B Rerae riols we mee
sARoe  gos 7 G g P00 ARAA0<). @ oAde
o ) o]z )
(p>.05)(Table 2). ot E*1l£1(p<01)0ﬂ*1 *E@ 2o r%% o ulol st
2 Aot ZUbstgla, EAMoR 9og o7t et
Table 2. FHTable 3).
Homogeneity  test between  group  before
intervention
EG(n=10) CG(n=10) t Table 3.
B Comparison of muscle activity of arm in
muscle 14.38+5.22% 14.39+2.65 -.002 experimental group and control group
TB EG(n=10)  CG(n=10) t
13.63+7.37 12.19+£3.23 .568
muscle Pre 14.38+5.22% 14.39+2.65
AD Post 26.20+4.24 19.08+5.24
SEMG  muscle 070480 12.8554.64 426 BB muscle i 11824177 5.03+3.38 5627
(o)
(%RVC) o 1446559 13.67+463 342 t 21135 -3.832"
MT Pre 13.63+7.37 12.19+3.23
muscle  13:00£4.32 12.66£5.40 156 - |o Post 25014563 18.77+4.57
LT MUSC Diff 11.38+4.45 6.59+4.09  2.505°
muscle 13.53+4.96 13.51+3.62 .012 t 8,077 5 086"
AS 29.00+7.93 31.80+7.89 -.792 Pre 13.78+4.85 12.88+4.64
Weisht Post 27.44+5.91 16.90+6.66
€lg NAS 70.60+7.09 69.20+8.85 .390 AD muscle Diff 13.66+2.49 4.03+3.34 7318
bearing e A :
(%) Front  60.50+£14.39 57.30+21.51 .391 t -17.368"" -3.812""
Rear  39.50+14.39 42.70+21.51 -.391 gret ;iggigfz }gg;j;‘gg
®Mean+SD, %RVC: reference voluntary contraction, UT muscle DO.fo 10.42;2.81 661;5 '42 2 286"
EG: Experimental group, CG: Control group, sEMG: ! . T ’
surface electromyography, AS: Affected side, NAS: t -11.709 -3.506
Non-affected side, BB: Biceps brachii, TB: Triceps Pre 13.00+4.32 12.66+5.40
brachii, AD: Anterior deltoid, UT: Upper trapezius, MT: Post 22.77+2.66 16.34+6.78
Middle trapezius, LT: Lower trapezius MT muscle Diff 9.77+2.49 13674260 5339
t -12.369"" -4.470"
= = - Pre 13.53+4.31 13.51+3.62
3. 1% W 3A A& we| 2¥dE gt vl Post 26.61+5.17 19.42+6.25
LT muscle . POUD PO -
Agad oazel Bol 2YYEE ISP Sl 2 DI O S T
Aeg olgstel A5 AspAL, A Fyoll oE Mean(®RVCIZSD, p<05. “p<0l. <00l EG
dEH 0] I& Y Hit= AdFo] EX) A5 Qus Expekrli.me?éal Tgvroup, bCG:h“Coglt)rolA gtrogp, dBIIBt: Vcl?ic[ejl%s
— = P racnii, : riceps racnii, : nterior eltold, :
Zefid, HEAZS, o 0177]']7\1]5'—:" o SHRS T Upper trapezius, MT: Middle trapezius, LT: Lower
2t EAR, ofe) SARIo|N DRYEIL S7tetRT trapezius
(p<.001), hEZE FA A3 YBELAD, AWAIZ
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S7tstaL, vt S dolM Al AA] Hle2
5t tHp<.001). ol & AFA|A] vl Fast
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oA Als AA| vl&o] WHe7b e, a2
v 5 2o AlE AR oMY Hels Bon, A
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55 WAL A b 5% 28 WE SN
o] %ol, H& MEAA A, *u} B Atole] of
o ofspx goloz QS| ALMZE BeMIsa, of
wEF $Ate] ofulE offw ol oF of7fA
SAlRZ, off] SAlRZ, W SZolA 25

o] Al@=CkL ¥ st
Yiou %(2009)% RSV s}
dsk ApAlo st &

a
33t %
A9l gAY 7_%% MR A 2ol AADh

ro i op £ H rr
=°.'='ru>JDZ_l£~
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ox Iy
]
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St} Pereira 5(2014)2 Y &% A= Ad ARAoflA

Table 4.
Comparison of weight Dbearing in the
experimental group and the control group

EG(n=10) CG(n=10) t
Pre 29.00£7.93* 31.80+7.89
AS Post  33.50+6.47 33.10£7.89
Diff 4.50+2.07 2.40+1.42 2.641"
t -6.880"" -1.299
Pre 70.60+£7.09 69.20+£8.85
Post  66.50+6.47 66.90+7.88
NAS
Diff 4.10+1.37 2.30+1.25  3.067""
t 9.462™" 5.811"
Pre 60.50£14.39 57.30+21.56
Post 58.10£11.54 55.10+18.06
Front
Diff 2.80+1.69 2.90+2.13 -.116
t 2.422" 1.742
Pre 39.50+14.39 42.70+21.51
Post 41.90+11.54 44.90+18.06
Rear
Diff 3.00+2.05 2.90+2.02 .110
t -2.422" -1.742
fMean(%)+SD, *p<.05, *p<.001, EG: Experimental

group, CG: Control group, AS: Affected side, NAS:
Non-affected side

T2 Aol B S50l YELL, otA FS &
Aol Fol 530l &oletta styaen], AsdA At
Al =22 &40 49 49 ®sto n2t 55 WY
Aol L= FoaL Bustit

= AN HES A A 27g/doll et
WA Heke Zo]7] o a]w 2Y-83 @ SAY HAA|
A U BT o2 AN e AlRgskl

EER-HE B U2 7HA SR Z2IHS AY
staA golt AMojg Aestl, dS +%¥ste ¢
o A Ye Yollste BRG] tiulste] A=2ARE
Haxos Lbgd UG Bol AXHE ol&stdq &
S F=st7] tizol tidAsoA SAd] U
i Btojjol mep m2 o] folste Rl A

dAdozi 5 B 3 d3A FAYC] HE

ANC V]
o
ST

AtgEtHKim, 2021).
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