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(Table 1) Test for Homogeneity between Experimental & Control Group according to
General Characteristics of Subjects

. Experimental G. Control G. 2
Characteristics (n=17) (n=18) X p
Male 13(76) 9(50) o
Sex Female 4(24) 9(50) 2.314 105
Nore 10 5) 5(28)
Elementary School 3(18) 4(23)
Educational level Middle School 3(18) 6(33) .857 .091
High School 6(36) 1{ 5)
Above College 4(23) 2(11)
. No 15(88) 18(100)
Occupation Yes 2(12) 24.029 .134
cerebral infarction 5(30) 4(
Diagnosis CVA 9(53) 14{77) 20.629 124
cerebral hemorrhage 3017
. . left 10(59) 5(28) -
Side of plegia gy 7(41) 13(72) 74 06d
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(Table 2) Test for Homogeneity between Experimental & Control Group according to

Measuring Variables

Characteristics Experimental Control t p
ADL Score 27.181(*+3.54) 26.22(* 4.35) .387 .701
TADL Score 18.24 (£2.39) 17.28(£26.83) 473 .640
Plegic upper arm 27.62(+2.12) 27.51(x 2.72) 135 .893
circumference plegic forearm 22.44(£1.78) 21.67(£ 2.32) 1.103 278
of upper limb normal upperarm 29.04(%2.50) 27.84(% 2.59) 1.389 174
normal forearm 23.34(x1.66) 22.22(x 2.22) 1.679 .103
muscle power of plegic arm 10.12(£7.68) 12.75(£12.18) -.760 453
upper limbs(Kg) normal arm 31.24(£6.83) 27.67(% 8.64) 1.350 .186
plegic arm 3.06(%.66) 3.28(x .89) -.820 418
muscle strength of plegic leg 3.65(%.60) 3.56(+ 1.04) .315 755
upper limbs(Grade) normal arm 5.00(%.00) 4.83(x .38) 1.790 .083
normal leg 5.00(%.00) 4.89(xf .32) 1.458 .163
wrist flexion 38.82(x£16.35) 27.50(£26.02) 1.531 135
wrist extension 20.88(£16.70) 28.06(£22.76) -1.058 .298
plegic wrist radial flexion 10.00(£7.50) 9.17(% 8.45) .308 .760
wrist ulnar flexion 18.82(£16.82) 19.00(£17.98) -.030 976
finger flexion 56.18(£30.54) 48.05(£33.44) 749 .459
wrist ROM finger extension 2.65(4,72) 1.94(+ 3.89) .482 633
(degree) wrist flexion 64.12(£8.70) 61.11(t16.14) 680 501
wrist extension 47.35(£11.47) 53.06(£13.19) -1.361 .183
ormal wrist radial flexion 17.35(%£4.37) 18.06(£ 4.58) ~.464 646
wrist ulnar flexion 37.06(+8.49) 35.39(%10.89) .504 .618
finger flexion 82.94(=9.85) §1.94(=13.19) .252 803
finger extension 8.82(£9.60) 5.00(% 6.64) 1.376 178
shoulder plegic  shoulder flexion 120.59(+39.60) 113.33(%£57.20) 434 667
ROM(degree) normal shoulder extension 175.29(x7.17) 170.56(=21.00) .883 .384
Mean£SD
(Table 3> Comparison of Upper Limb’s Circumference between Experimental & Control
Groups before and after EMG biofeedback training
" variables before after difference(after-before) t P
upperarm: Exp. 27.61(£2.12) 28.08(+2.07) 47(x 53) 2 804 008*
plegic side Con. 27.51(£2.72) 27.21(£2.55) -.30(x1.01) ) )
upperarm: Exp. 29.04(%£2.50) 29.21(%£2.48) .16(£ .84) 519 898
normal side Corn. 27.84(£2.59) 27.93(x2.82) -.08(+1.16) o '
forearm: Exp. 22.44(£1.78) 23.17(x1.59) 73(£1.15) 744 462
plegic side Con. 21.67(£2.32) 22.06(=2.28) .39(£1.49) ’ ’
forearm: Exp. 23.34(£1.66) 24.08(=1.70) J73(+0.63) 400 692
normal side  Con. 22.22(%2.22) 22.83(£2.26) 61(£1.13) ) )
*p{0.05 Mean*SD
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(Table 4> Comparison of Upper Limb’s Muscle power between Experimental & Control
Groups before and after EMG biofeedback training

variables before after difference(after-before) t p
. Exp.  10.12(* 7.68) 16.06(£11.89) 5.94(£10.70) ,) )
plegic side o " 15 75(£12.18) 13.36(+11.99) 61( 2.72) 2.407 049
. Exp. 31.24(* 6.83) 34.00(x 7.34) 2.76(% 3.46)
d 1.674 .
pormal side o7 67(+ 8.64) 28.75(L 8.25) 1.08(% 2.43) 6 104

*p{0.05 Mean*SD

{Table 5) Comparison of Upper Limb’s Muscle strength between Experimental & Control
Groups before and after EMG biofeedback training

variables before after difference(after-before) t p
) Exp.  3.06(% 66)  3.47(% 51 41(%.62) )
plegicarm o 308+ 89)  3.05(+1.25) 02(%.81) 2594 014
. Exp.  3.65( 60)  3.88(% .60) 24(* 56) H
plegiclee o 355(+1.04)  3.30(+1.06) - 17(%.79) 1.747 093
1 Exp.  5.00(X 00)  5.00(* .00) 00(%.00) o 259
pormal armm - ~on  483(+ 38)  4.89(% 32) 06(£.24) ' :
Exp.  5.00(% 000 5.00(+ 00) 00(% 00)
normal leg .~ 4go(+ 32)  4.89(% .32) 00(+.34) 000 1.000
*p{0.05 Mean®S8D '
APRHAIA 10.12KgolA AREF A 16.06Kg Z715 it 2T AR A A 3.28004 ALEHAL

2 50Ke7t F7M wE dzFe ARAAIA
12.75Kgol A7 P el Al 13.36Kg® 0.61Kg7h
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2 1.08Kg7t F713ld AHTol dE2TRe ZYo]
H go) Z7lsEot AR eld Aol HolA
£ SSITHE=1.674, 0.104). TepM HoloH =g
o $¥ LEEAL Ve AYTH £3EAL A Yo
HETE AA9 2N Aol g9 Feleke A
2 7Mde $EAoR AiZsle] 4ge] hzEET o)
W2 el 20l o F7tEg
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APTIH TFEEE WA oL dzTe A9 2%
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A8 dEed dz2ete] 318 F2E t-testP Are
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AFZARAA 3.069014 AMR-FAL & 3.4T2 0.419)

dME 3.068 0.02 o Frisigct Adzte] ol
Aol FAHoz foshd uebdrh(t=2.594, p=
014). shElE gele] 28 ZEEe A4¥Ee AEAA
oA 3.659M ALFPALME 3.882 0.247} 2713
uh giREE ARRAAA 35604 ALFEHA =
3.392 238 0.17°] it AR o] HAge
EAdog fojsiale 4t A& 2, dE daEld
2% A5 AEFI YRzTM 2% Sl ggt
o} wiEld “Hol e el o] 4% £EFHUL we A
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Wi
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(Table 6) Comparison of ROM between Experimental & Control Groups before and after
EMG biofeedback trainingc

Variable before after diff (after-before) t p
. . Exp. 88.82(£16.35) 46.76(¥16.95  7.94(% 9.20) .
wrist. flexion Cont. 27.50(+26.02) 28.33(:23.76)  .83(% 5.49) 290 -009
wiist extension | EXp- 20.88(16.70) 82565(:16.31) 1L76(£12.98) , (.0 oo
e Hete Cont. 28.06(£22.76) 23.89(%23.98) -4.17(+10.18) ™ ‘
. . . Exp.  10.00(* 7.50) 10.59(*5.83) 59(t 4.64)
plegic Wrist radial flexion o Ty o s g5y 9.17(28.45) 00(= 4.00) 394 6%
side oo Exp 18.82(16.82) 24.71(X14.63)  588(* 9.88) ... ...
ns Cont. 19.00(£17.98) 18.72(+16.78) -.28(* 6.29) :
fnser floxion Exp.  56.18(+30.54) 65.20(£23.68) 0.12(£21.23) , .0 ..
neer lie Cont. 48.05(£33.44) 43.89(£37.40) -4.17(%15.36) = :
o tonsion | EXP- 265(%472)  471(%5.99)  206( 561 . o
INger extensio Cont.  1.94(% 3.89)  2.77(%5.20) 83(x 393 19
. . Exp. 64.12(x 8.70) 70.00(=7.71) 5.88(x 7.34)
wrist. flexion Cont. 61.11(+16.14) 62.22(216.91) 1.11(15.58) 1147 259
<t extens Exp.  47.35(£1147) 5235(£10.17)  5.00(*138) . oo ..
wrst extension Cont. 53.06(%13.19) 52.78(%£15.36) -28(*16.49) :
. . . Exp. 17.35(* 4.37) 17.94(=8.30) 59(* 8.27)
normal "TiSt radial flexion o g e+ 4 58) 18.33(23.83)  28(% 528 100 8%
side oo .o Exp.  37.06(t 849) 38.82(210.08) LT6(x 7.89) .o o
s Cont. 35.39(£10.89) 38.06(=9.72) 2.67(£10.92) '
fncer flo Exp. 8294(% 9.85) 857L(=13.45) 276(*17.10) ... .
inger Hexion Cont. 81.94(%13.19) 83.06(=8.93) 111(= 9.48) 00
o censi Exp.  8.82(f 9.60) 9.41(8.64) BT 464 ., o
INger EXIENSION ot 5.00(% 6.64)  6.39(£10.96)  1.39(£11.09) '
plegic . Exp. 120.59(%39.60) 137.65(+36.10) 17.06(*18.88) .
side  Shoulderflexion o ygasiinr 00y 112.92(259.27) -1.11(= 8.32) O 2t 001
normal TExp. 175.29(% 7.17) 178.82(=4.85)  3.53(% 6.08)
side  Snoulderextension o o0 56491 00) 171.11(223.49)  056(+ 4.15) 700 098
Mean*SD
20.88" oA AFEZAMIME 32.65° 2 11.76° o] = o B8R0z y7Egr
el BAReR #9@ Aol Wchi=4.052.
p=.000). E§ mH|E &5 HEFFIL APLS 5) dyNgEE
18.82° oA 24.71° 2 5.88° o] Z7leld EAAC A 5 7H: vl 3 EWE o] 4% LEFUL WL
2 ge)gt ao]s BYor(t=2.213, p=.034), ohy| A7z $EEAL ¥ 9e gzTe YPNBET
2 alg 2Ze APTE 56.18° M 65.29° 2 AolA Aok 9 Aol
9.12° 7} ZF7teled fog AelE EHTHt=2.130, ol oglewl g o) §% $FEHL HIE YolBY
p=.041). 283 o] o7} BZE APFY YR de 482 hzErre AAYBUES ttestd 2
QM EARcz {93 AolE EAHt=3.721, = (Table )3 2ot dANEEE dFe 487
p=.001). A% vpHlZE &5 2 2F2 &7l 44 ARAAAA 27 18F M ALEZALAM 27 .35FH 0.8
a8n A% £8 23 &2 A4, £% 8333 & 1.18%0] 271190 2T AN 26,227
2 Hazn, &7ld B2, Ul AA o Ade ol AEZANIA 26 83 oz 0613 Zrteld AF

AEes Az BELFEAS Sk /AP A
°o]& Holx gt metd "wele =g o8 &
EFFUE B2 U ¢FFES WA ¥ 2T
BALFEAAA Zol7t glg etk e A 4 7MY

ol

Tol dzFEY ¥4t ¥ ol Fleiglend AF A
ol AR folEA] dkrH(t=.735. p=.468).
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{Table 7) Comparison of ADL and IADL Scores between Experimental & Control Groups
before and after EMG biofeedback training

variables before after difference(after-before) t, p
Experimental G. 27.18(%3.54) 27.35(£2.62) 1.18(£2.19) -
ADL " trol G, 26.22(£4.35)  26.83(=3.40) 0.61(+2.35) 735 468
Experimental G. 18.24(%£2.39)  19.06(%2.41) 0.82(%£2.38) . _
IADL 0 ntrol G, 17.28(34.08)  17.78(=3.84) 0.50(*1.62) 473 643

*p(0.05 Mean=SD
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- Abstract -

Effects of Biofeedback Exercise
Training in Hemiplegic Patients
after Stroke

Kim, Keum-Soon* - Lee, So-Woo*
Choe, Myung-Ae* - Yi, Myung-Sun”®
Kim, Eun-Jung*”

Purpose: The purpose of this study was to
investigate the effects of biofeedback exercise
training on muscle activity and activities of
daily livings (ADL) in hemiplegic patients. An
experimental group consisting of 17 people, was
given biofeedback exercise training for 30- 60
minutes per week for 5 weeks, while a control
group consisting of 18 people, was given normal
exercise with quasi-experimental design.

Result: The results of the study show that
biofeedback exercise is effective for improving
muscle activity in  hemiplegic  patients,
especially in the hemiplegic limbs. However.
this study found no significant differences in
ADL and IADL between the experimental and
the control groups. It implies that ADL and
IADL may not be improved for a short period of
time, such as 5 weeks, for people with more
than five years of hemiplegia. The study
suggests that the effect of biofeedback exercise
on ADL and IADL should be determined in
hemiplegic patients in acute stage.

Key words Biofeedback, Exercise training.
Circumference of upper
extremities,  Muscle  power,
Muscle strength, Range of

motion, Activities of daily living
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