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IT based EMG biofeedback training on the effects
of upper extremity function in chronic stroke patients
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ABSTRACT

The subjects of this study were 30 hemiplegia patients whose disease duration was over 6 months, and they were divided at
random into a control group (n=15) receiving traditional rehabilitation therapy and an experimental group (n=15) receiving both
traditional rehabilitation therapy and training using IT based EMG biofeedback. The program was applied for a total of 4 weeks.
In order to examine the subjects’ functional recovery, we measured their upper limb function using FMA and MFT, and activities
of daily living using FIM before and after the training . Comparison between experimental groups in the study of upper extremity
function improved after training in all tests was higher compared to the control group significantly (p <.05), but activities of daily
living were not significantly different in.

The results of this study were as follows. we concluded that stroke patients receving intensive IT based EMG biofeedback
showed upper extremity functional recovery.
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Table 1. General characteristics of the study subjects

Treatment
Control group p
8 EOD ol
Sex
(male/femal) 11/4 /8 146
Age(years) 5326 £ 0914 5693 = 1413 406
Height(cm) 167.80 = 07.15 16440 = 0771 221
Weight(kg) 6820 + 1276 6093 + 09.00 .082
Time from
stroke onset 2707 £ 1761 2687 = 1462 973
(months)
Paralyzed side
(right/lef0) 8/1 6/9 A8l
Dominant hand
(right/left) 15/0 15/0

All data are mean+SD.

2.2. 47 AA

A IT 7 2= wpele e Fio
HET A FA L e QAL viA=
aAE dotr] g8 deH A4 Ans L2 dx

Selection of subjects
Randormized(n=30)
T

Pre test
Fugl-Ivlever Assessment{FlvIA)
bvhnual Function Test(bEFT)

Functional [ndependence heasure(FIWD
Intervention
(4 weeks)

<Contrel group (n=15) > <Treatment group (n=15) >
Standard rehabilitation Standard rehabilitation &
(3Dmins a day, Stimes a week)} ENIZ bivfeedback training
(4D0mins & day, Stmes a week)
I I
Post test
| Flvia, NTT. FIM |

| Analysis of date |

O 1 A7 AA
Fig. 1 Diagram of experimental procedure

w3 HEH AR FAR AT 7|9k 24k wpol
Qg o] g3 FHF AP o F JY A
A AR A, FAIAQ AT A= thet 2

23. TAET 4 %A

231 A =

B e IT 71wk 24 % npojov=d &9
o] ZA= 98 E-LINK system (biometrics Inc,
UK)9 Myo-ExE o] &3l tH1d 2).

E-Link systeme ZZAAU AAA Aol A=
9 A9 Hriel $5S % UEE IhEIrh
TG (module) = FAE 419 254 & 9l
& AFEE ol g3 ZzaAsE dAESE
gl BE E-Link #5774 84t 371

ol olei3t W= 5 FH| A
55 Yeplied A €k E-Link &5 AZE ]
T F 190 FEZRIOPOR AT,
TR EE 2] A A we dAEE
A g Al of sl Ew] 28],

MyoExi 80 $5% ul 2% told 245
A7 g WY Ee] SAE 4TS A1Es
of 248 & glovl olgfd H7)H As o 3000

a2l 2. E-LINK system(biometrics Inc, U.K)
Fig. 2 E-LINK system(biometrics Inc, U.K)
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(recording electrode)®] F2H4-91= 2719 #A=o] A
o] HEs&E upn)=o] £717F 3 E(extensor digi-
torrum muscle)®] FA ol -3
Al S A7 I dd s
(ground electrode) &5 H&o] 49 A FF
of F&stArH2d 3).

AFH2E AR oA &7kt ] Lol Hakske
o]+ Armagan® Tascioglu 28]l Oner[20]o] =
o] HEFT & &7 { 2-o] & VFdA Tt

5EE VT FY shdeln, dodw
(prehensile activity)S $13 WH=A] A s ojof §)=
sZfol7] wjoltt.

ol

L

A4

a8 3 ®MT 2E 29

Fig. 3 Surface EMG electrode placement
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2.4.1 Fugl-Meyer Assessment(FMA)

FMAE Fugl-Meyer 5[30]°] &% #A+9] 7]s
4 8% Ang Woielr] Sls) nekd Whmolt,
WAL oV, B, 48 5, @, B8 5

ox ARstE Y A= o], FE, 259, 8

Sepl o WA Asiso] ALk o B
A5 AEE 39 HER 0de FAT 5 9, 14
o REHoR £9% & U8, 20 A +9
B 3o FEAN 90m, 4 515 66
A, 34 &% 7% WHeR Ao A5t 100401t
o] AT ZAA 7 NHEE =9, ZAA
HEEE =99 o] e31]

2.4.2 Manual Function Test(MFEFT)
MFT+ 48 508t g gl 72 WA

M HEF @A) FA 7s87hE A% B
s, HEF dae] X715 R 24 5 FH
o ol 2holar Itk AAEF(UF), FAH I ),
LAY 3 99, F 9N FEer A
wof glat, 7t skel AL 7}”& B 14, =7ks
& 79 0dom Agsr, FHE 24olth HA-A
AL AR EE 85 =99, 115 r=840]tHp<0D[32].

2.4.3 Functional Independence Measure(FIM)

19843l  Uniform Data System for Medical
Rehabilitation(UDSMR, A &9]8ts]e] HA4 A s
AE)N xgtEl ZFEERE AEEe] vEe] 5
tfste] Uniform Data system AFFAS &
(199000l A ARgsta gl FAHQ 71537t
ol FIMS tfigo] AAZ oS A, =w9 A
T7b ol Awelx] Jolry] e HAo= 69 &)

AR A7) e, A Ak, o184, 1w, o
Ao, 217 dele) A 18 BFo £59
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t A4 (paired samples t test)S F Fok 7+ Ad A
Fo He wgEF vlae] =yHEE t AA>nde-
pendent samples t test)S X-&&tith SAEH &
o] & < 0052 3Tk
. edrz@at

3L Ae W 49 4, ¥ Hla

FMA®IA  Agae 4400914 4573, di&we
4527914 46002 felskAl M Ekskl o (p<.001)
(p<.0D), MFTOIA 292 1967914 2113, dj&<
& 2087914 21332 FofshAl WEkEATHp<.001)
(p<.05). FIMel A& A9l 9040014 92202 2]
A Wsketl 2tk (p<ol), WETel A= 90.0090 A
91272 el A7k YUSATHGE 2).

E2 ME Y A W F oo

Table 2. Comparisons of before and after experiment
in group

Control group Treatment group

Befor After Befor After
Mean 45.27 46.00 44.00 4573
SD 6.46 6.24 7.30 7.09
1 1 1 15
FMA 5 5 5 5
t -3.21 -4.52
p value 006™ 0007
Mean 20.87 21.33 19.67 21.13
SD 342 3.60 3.31 2.80
MFT N 15 15 15 15
t -2.43 -4.56
p value 029° 0007
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Mean 90.00 91.27 90.40 92.20
SD 6.32 593 491 5.27
N 15 15 15 15
FIM
t -1.55 -3.15
p value 144 007"

g FoAd2 YERA EFaAINE AFT 1.80 vt
1272 Hatgke] S7Fe BT 3).

E 3 ONE 2 AY M FuD

Table 3. Comparisons of before and after experiment
between groups

Control group Treatment group

Change form Change form

Baseline Baseline
Mean 73 1.73
SD 83 1.49
FMA N 15 15
t -2.24
p value 033"
Mean A7 147
SD 4 1.25
MFT N 15 15
t -2.67
p value 014"
Mean 1.27 1.80
SD 3.17 2.21
FIM N 15 15
t -0.53
p value 597
V. D&
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