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= AREYD. =79 WEe Aol oF, EBTF Moz Hd A H734, He3 HE5os Anke Be
9, A, UL £, 9E Be, E B 5 E by} e ApEeldn: 4B daeel Y
Folrk R 4l 4F 4o i, SRHe= B5AE, FEAE, F9a5, AU, opHE S o
T8 7bs T 3 AEE A HdAA H2 23R T EA4 2ag 8 g 27 gsiskTatle 15
THEEE Harl BE2E A4 Y B 2
T 5 ges duign B AT 27Y Q3aue 2 d¥es gaed 47 A WeEne 5347
= 24574 Cronbach o= 2498510k HEES T EANsd FRE, HRe %

3, A9 25 3% 3A9 2RETHd 2 I
4 RZEAEME 2959 By F24E 3 2o TE WEEC] % F
44 EAMCE /9T Aot g ReF e
£ ARe SPISWINE o838l T o] B 4% e FRHFT Tatle 2>
HE3T EF UAE WEL Cronbach n2 Fiek
D 493 nEEsd 9Hd S4% 29nd =4 2 714985

L 320 ttest, ANOVAR ZZ4AZT 2 #9nh
2 2EES A vy gy HRE, 9=, 2 1) s

£73%, BPLTWH, LIRRET =7 WM A 17K el R HERE o4 $EREE Te

2852 tetE £24 24E FHEn HAETH FEEEL ) 2L fETL PRE A
3 25EE FE AEY 4879 gERTY HRE, Fel7) gl& Aol

G, TEUE, BALBUA, PIYREE, =T el L HERE o847 $EEVY ENHE Lokrr) §

3 YPITRTL tenT TR 3 2ETH BETLY FHNENE ttest® A

<Tahle 3> 2o} 272 AFPEA AN afH]E 48
Im. o4+ A3} EH7F 276lemeld  ARERAMMHE BBmlbFE
O47cme] FoH PR HEFe AR HE
1. QEIE SAT) AYTE SAo| BEA ZF FEEA7) Z5lemel AFAEARIAE 27120eme
2 030eme] 288 TaE RO gt T AW
1) itz 54 29 elAT Ale FANCE 493 Ukt
(2804, p 08 B apHE ek AdE
=Taple 1= Tesi for Homogeneily between Experimental & Confrol Group according 1o
General Characlerisiics of Subjects
L Experimental G Contrel G 2
Characteristics tn 17 18 X ul
Male 13{78) Hem
Sext Bemzle 4(04) %50} 251418
Mone Iy S2m
Elementary Schodl 3018 425
Educaticnal lewvel Widdle School 318} B35 =7 M1
High Schodd 6{35) LY
Ahove College 4423} 21Ty
. Mo 1588 18100
Oecupation Ves 2(12) 24028 134
cerchral nfarction 530 L5
Diagnosis CVA W53} 1477 20629 24
cerehral hemorrhage ;17T

. . left 1HE9) 528

Side of rlegia Right 7(41) 13072 74 054
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<Taple 2= Tesi for Homogeneily between Experimental & Confrol Group aocording o
Measuring Variables

Characteristics Experimental Contrel t o
ADL Seore 27 1R1{+3.51) 2520+ 4.55) 387 o
1ADL Score 1824 {+2 539 17.28(+ 25 83) A73 540
Flegic upper arm 7 EHE210) DTENE 370 NG 293
dreumference plegic forearm 22 44{+1 78 2167 2300 11403 278
of upper limb normal upperarin 2904{+2 50 2784+ 253) 1335 174
normal forearm 23.34(+186) 2222+ 233 1870 183
muscle power of plegic arm 10 12(+758) 1275(+12.18) - 750 453
upper ImbslEg) normal arm JL2L+685) 2767 350 1.350 185
plegic arm 306(x56) 3.8+ 8% -.820 A18
muscle strength of plegic leg 35560 355t 104 il 755
upper Imbs{Grada) normal arm S00(+ 00} 4183+ 38) 1730 083
normal leg SO0 00 483+ 32 1458 163
wiist flesdon 3882(+16.95) 2T EM+2502) 1551 135
wrist extension 20.88(=18.70 ZRO6(+2275) -1.068 283
dlegic wrist radial flesxdon 1000780 917+ B45) 208 760
wrist ulnar flesdon 18.82+15.80) 1000(+17.98) -0 875
finger flexdon 561830 54) AR05(£33 440 TG A58
wrist BOM finger extension 2.65(4.72) 194{ 38% AR2 533
{degree} wrist flesdon BAI+BT0) 5111516 14} £80 54
wrist extension 473511 47} 53.06(+131% -1.361 183
aoramal wrist radial flexdon 17.35(£437) 1808(+ 458) -454 545
wrist ular flesdon 3706(£849) 35381080 5 518
finger flesdon 2944 85) 2L94{+131% 252 803
finger extension B2 +050 S0+ 854 1.376 178
shoulder plegic shoulder flesdon 120 55{£39.60) 113.35(+57 200 As4 887
BOM{degree)  normal  shoulder extension 175 27 17) 17055(£21 00 283 384
Mean+SD
=Taple 3= Comparizon of Upper Limb's Circumference between Experiments) & Confrol
Groups before and sfier EMG biofeedback fraining
variahles hefora after difference! after—hefore) t D
UpDETAriTL Exp. 27 B1{£212) 2808(£2.07 A7x 53 0 80 008
plegic side Con 2751{+272) 27.31{+2.55) — 30100 i ]
UpDErar Exp. BOHE2ED) 20 21{+2 48 15{ B0 319 208
norma side ot 27 BA{+2 5 27 FHE2 82 - (0(+1.15) ) )
forearm: B 22 A4{+1 T8} 2317155 T3 £1.15) 74 487
tlegic side Con 21.57(£2.32) 22.06(£2.28) 3145 ) )
forearm: Exp. 23.34{x158) 2408170 TGS 0 503
normal side Com 20.20{£200) 20 83 +2.25) BI{£1.133 ’ ’
#3005 Mean+ST0
HE A apHlE A@HEh #E dublds dE o] o 2) o
ZTZET E97F FFEe FEA FAHL2E §4 A 2 7R A2 g = |23 EEEHE
@ 2SS RolAE ek WA WelRHTHE o AT LFEAE DA wE BEEe GHgd X
5 +EEHEE 22 48T 2eEEes ¥R &2 7} gls Aol
ETd dREd s 17} & ZelvhZ= A 1 Blel2 B Tie o] Eg e FOE wolR7
FHde REREALF rF)ZEe dETe] HETET} b A g7 tEETR oHE stk A
= Aerzdst f S7HE 50 = <Table £9} 2} oS P79 8L d9T
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<Table 4> Comparisan of Upper Limb's Muscle power belween Experiments) & Corral
Groups before and afier EMG biofeedback Training

variahles hefore after differenicel after—hefore t D
. . T010(E 768)  16.06(£1180) 5 OL(=10.70)
tlegic side Con. 1275(£1218)  13.95(+1199) Bi(+ 279 2407 N
) 1240+ 683)  3400(+ 7.34) 275(+ 346) ™ 1o
Con. 76T B4 IRTS(+ 8I5) 108(+ 243)

<305 Meant3D

<Taple 5= Comparison of Upper Limb's Muscle strength befween Experiments) & Corfral
Groups before and sfier EMG biofeedback fraining

variahles hefore after differencelafter—hefore) t D
, Exp.  306(t 66) 3470+ B} A6
tlegic arm o gogs sy 3.05(+1.96) 08D 2584 Ol
. Expn. 365(x 60 3.88(x 50 24{+55)
legic leg Con  356(:100 3.39(+1.96) 172 79) LT s
Bxp. SO0t 00) 5000 00y 000 _
morma &m0 o g L4890+ 3 06(+.04) 71 439
B SO0+ D0 500+ 00 D=0
normel leg Con  48%+ 3 489+ 30 0(£.30) oo 1
<35 Meant3D
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<Table &> Comparison of ROM belween Experimental & Confrol Groups before and affer

EMG biofeedback fraininge

Wariahle hefore after diff {after-hefore) t D
. Bo. SREIEI6E) 75155 TBLE 500
wrist flexion Cont.  ZTEX~IE.02) 08.33(+23.76) 83+ 5.49) 2T o
, , Bxp.  2088(+16.70) 3065(£16.31) 1176(£1298)
wrist extension Cont  JROBEMT)  23.83(r23.08) LTH1018) amz o
o Bxp 1000 780 1053(+5.83) 50 L60)
plegic ot radial fledon o Ty s g sy 9 17(+8 45 000 470} B 636
side , , Bxp.  1B82(+16.82) DA7H+1453) 588(+ 988
wrist ulbar fledon oo 19001799 1872157 - 28(x 6.29) 223 Daar
‘ Bxp.  5618(x30.54) £5.29(£73.68) 9.12(£2193)
finger flexion Comt  AR.05(+33.40) 13BHE37.40) L 17(+15.36) 2130 04l
, Bxp. 2650+ 472 A71(+5.99) 7 05(+ 561)
finger extension Cont  194(+ 389) 2 T7(+5.20) £3(+ 393) w5
T Fxp BA1HE B70) T T Bz 750
wrist flexion Cont  61L11(+16.14)  62.02(+16.01) 111(+1558) L7 28
, , Bxp,  4735(+1147) £0.35(£10.17) 5. 00(£1381)
IS ExtEnSIon Cont  5306(x13.10) 527%(+15.35) - DR(+16.40) 1023 3
o pxp 1735+ 43D 17.94{+8.30) B 8I7)
norma ot Tadial flexion ot G et 458) 1833(+383) 28 528) 433 8%
side ‘ ‘ Bxp.  3706(x 8.49) FREHE10.08) 1760+ 780) .
wrist ulnar flexion o gean008) 306(£572) 2 67(£1099) 278 T8
, Bxp.  8204(+ 0.55) SE71{+13.45) 2 TH£17.10)
finger flexion Cont  B194(+13.19) 23.06(+8.93) 111( 948 BT A
, Bxp. 8.8+ 350 9418 643 B 460
finger extension Cont  5.00(+ 654) 5.39(x10.96) 130(+11.00) AT
tlegic : B 1005060 137650100 T (TR
de  Shodder flexion Cont  TISSH(:H700)  112.0%(£50.77) 1116+ 239 8721 Lol
rormal ) T TE09E 71T 17REHEAEE 353 606
ge  houder extension o jrgmneoion) 17L11(£03.49) D56 416) 1700 098
Meart3D
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<Table 7> Comparison of ADL and 1ADL Scores between Experimental & Confral Groups
before and affer EMG bicfeedback frajining

variahles hefore after differencel after—before) t D
Experimental 2718 +380 2735280 118(£21%
ADL e d G 26.02(+435) 26, 83(+3 40) 051(£2.35) 75 A8
Experimental G 18.24{+2.3% 1905(£2.410 (1822 38)
DL e dl G 1728(:408) 1778(£350 050(+162) AT 548
305 Mean+SD
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- Abstract -

Effects of Biofeedback Exercise
Training in Hemiplegic Patients
after Stroke

Kim Kewpn-Soons - Lee, So-Waox
Choe, Myung-Aes « ¥, Myung—Suns
Him, Fun-Jungss

Purpose The puarpose  of this study was o
investigate  the effects of Hofesdback exercize
ot ruscle  activity  and  activities  of
(ADL) in hemiplegic patients. An
experitnental  group  consisting of 17 pecple, was
given hicfeedback exercise training for 30- 60
minttes per week for $ weeks, while a control

trairing

daily  livings

group consisting of 18 pecple, was given normal
exercize with quasi-experimental design
Fesult The results of the study show  that

Hofeedback exercize iz effective for improving

mzcle actiity in herriplecic patients,
especially  in  the  Themiplegic limbs  However,
this  stody  found 1o sgnificant  differences  in

ATL and IADL  between the experimental and
the comtrol groups. It implies  that ADL  and
IADL may not be improved for a short period of
tme, swh as 5 weeks, for people with more
vears of  hemiplegia The  study
suggests that the effect of biofeedback exercise
o ADL and IADL  should be determined in
hermiplegic patients in acite stage

than  five

Key  words Biofeedbacl,  Exercize

Circuriference of
Muscle

strength, Eange of

motion, Activities of daily Hving

training,

upper
extremities, DOWer,
Iuscle
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