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M = H AAE o]gEl AFAQ] +EEAS e AR HE
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of31o| =N =ESHA ate 35 A wHERAol1 YFARl %
< B3 dA7IEE B9tk uHesdds FFAINIAY
HE2Z F AR 70-75%E 5 77 A, do] 3 MEL 5FAaE st FA7lss F7H0E FAA
o FRTE VKA Hedl ol w7]selql Hulnrt Tl A QItKLiepert et al, 1998: Kopp et al, 1999).
o AT 7 9 ZdS s RkEA] Hes A A% JAFE o AT o odEE P & A
A 7leg 4T S QlthFey et al, 1998: van der Lee et AR/ ok AZ AH 9 AE-S oASE Aolmw At
al, 1999). Fohe] BAe] 2AE AAI5E ZAAA] A% A BALE el B olslgh 31 Fol AA
ZA WY O 2 PNF(proprioceptive neuromuscular fascilitation), 2 Y= S £918 e vt rk
NDT(neurodevelopmental treatment) Brunnstrom technique 5©] Sk nlo] QT Ewlo] gk A A L] Aufisle] = YA
ANEE o Al Awadw A7 (slot machines), ke T o FAY F dRE FTHAIE AHoR
714X S(home therapy), AZ JA|FE % 2 5(constraint- (Blanchard and Epstein, 1990) tjAx}7} 44 AEds 3=
induced movement therapy), <HE Hlo] Q¥ Ew(EMG AZAQl =Aoltt. 7 FQt wlojewtEwmoe AEHA Iy
biofeedback), A7|A}= =& ZAA g7} Q= AOE e (Lee, Kim & Park, 1999: Kim, 2000), A2]E%4(Kim, Lee,
WYrHFey et al, 1998). HlwA ZAZ TS H =A4 Choi & Lee, 1999), 11¥$t¥#2|(Rho & Kim, 1993), 73l
o] EAL 7RAR] AARE Selm tidA AnE 59 744 FE&dE|(Rho, Kim & Kim, 1990) & thekgh A7+
$Ee A4HoR ST S YrE maFe W Y @ Fopld FFAow BEHLh HUEF F Avh) A4
3L eSStk oAl ¥ ulo]eu =il gule] st HEATE AR
AN X S A5 ARE SeeNS HEE W AT vo|euEwo] A5 AT anAolgl
o] WhHslA] ArY7|7F Ayt Hupp]) FAAME 1 a3 O 1(Schleenbaker & Mainous, 1993) =UjolA A|=¥ -
7 FHEI glor 2357k A FEFHOE A7 2 (Kim, Lee, Choi, Lee & Kim, 2001)JME ¥ZZF 32}/
W OFAE 85 449 )5Ede] A4 ot A0%  vlolodEm FAL o8 A ABLES AAs] 253
UERGTHTaub, Crago & Uswatte, 1998). ©] &FQ¥S A= 5o 7hsAE AT & Jﬂﬂt‘ﬂ] 2 A wlol eI =
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4 =2 & 9
= 93pr7)7] SJal A oR LEFEH Foi= AL A5 A A = Aol JFARA 2EEHS AAlshe
o} 2= 9lu}. 2 ouEth. €% A7 7)3FS Constraint-induced
oA o g u|Fo] H elsl] AH7)50] Asf movemento] T3+ A3A(Taub & Wolf, 1997: Taub, Crago

H gxoA wpoleyEw] FHS FI £AE AR 2S5
AFH e} E7SHES FAAVE FE FAEAE A
stal ke Al A ReEds Alwdrhd oAt
7 g AFRoz AL T Fold Aojgtn sy
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W = 005, 1-408, §7717] d=08 & w n=15%0]g S
(Lee, Lim & Park, 1998) F=gAlE 7Adslo] A3 21
3 dEE 2g F 29 27 s agedn A
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AT didAt A § AETe A4 ezt F 5Y F 2 o A9 +F5H
B ST 22 AARTE-] Fofaglon] BE A « %
s AtolHA HEF A2} QS-S o] AR 6 £7)52  Jebson-Taylor hand function test kit(Sammons
Qlo] a3}tk Preston Co., USA)E ARgato] 24 271, k= HF7], A2
=71 &7171, 371 A7), Be FHdY), 33 7 =3
o upo]oy = 37 w7171, A3 FAL 231 &71719 T 995 Bkl
+E5TH 3 mlojemEw 77]e] ZAE FHg o] &35} YA (Kang, 2002)0l4 Z7 st Jebson &7]5 HES] AA}-
o &59] 1A oldEE A FoEM 5 AAY & AHAL A EE =816(p=000)°]313L = Arolx FAE A
T5ES sty ET71E Atk didake] = A ARAAAF AZ R = .816(p=.000)0] AT}
o] ZALE AME FAE v A5 85 259 013 o =9 HAe ¥ A rEE F
oj¢h, SRS RUEIWHS Ry H|wsty FHIESH &9 Hx & Jamar Hydraulic Hand Dynamometer
stalty. tiAAb)E ve)E 9o dxp 77ks & olA|skH] B (0-90Kg: Sammons Preston Co., USA)Z 183 A2 F=
sithd A= 259 7183 o|gAEE AT Hlo] 9y T = 32 Jamar Hydraulic Pinch Gauge(0-22.5Kg: Sammons
S B3 doA7] o thA] AT Preston Co., USA)E A}&-3}o] tip pinch HPH O 2 A3
T 7 B 33 S & 3 3 71SERsit
o 1S5 MFE 7 « A BHEEF HY
HlolemEw i & Fs she wob ZHolE &gt 2 A SHe AR BEFHAE 35 &5
of A5 AL AR SAlEITE AAE $ FAARE FH =3 Y, FEX #3, aEa oAREe] #ay A4
=5, 71TE olgshs %S oul, 13 e &9 Zheoltt. #E--FHS = #EZ = 7](Sammons Preston Co.,
AUt oAl dAe FFolv A" 55 34T USA)E ARg-ato] zh ha o] afitetal Salolx %3 a1
Aol FAl BHolE AAES itk &= A & BAE IAAZ oy PR AnE AES HuR 23
T THRE, B 2 91 g EH FHeE 4 ]l vk 7FEARE ol sAIA I AnE SAslH
=l
o THRES HIFY AHITOE FAHEY HRETS o AAEF A&
A7) A AAAA & 03 FS AFsl] Aol oF 74# 852 Miltner -5(1999)2] Motor Activity Logs Kang
107 &2 B tidase] 2o Jdow A8l (2002)0] W, FA =2 SIS A AHEHAOM)
o BT AT VM, BEF 67HA, &% 47HA, & 2079 dNEES FAT SlolA #FF AHAE dnid
ZALE STHE FAENTE 227149 ES 91 Wol ARgat=rtell et AFE7E =R 64 HER wHeb
LEET B UITE 25 FFEE vEeuleE gk 9 HoAol1: S es shetl &48 AAE A AREst
of AFAE. AT 48H P e ' o A &, 67 Y ES st Y dAE ) AR
e ARz e wet o] 7] FRe] 5 h. A AR HEe] A W9lE 205164 12051714 €]
Fol7b AAfsielv W A7t 555 APETRE A ARG Rl WS Zlo|t
o AN AEFH FHOE 85 YHE S 9], A% 4 APAT(Kang, 2002)04 Hiud 2 T AIEE
717, e 727, & 71, Lk S7P7F E29EIth Cronbach & 93 - .950]9131 & <AgoA FAHg AlF %=
K28 Agro] 5ol Fojsh= 27 Fot SAlE] tjza-& Cronbach & .930]%]t}
A FeERkE AFEsith A9 A wgel &7, A G52 AQOM)E sde 20719 YAEEs A
&9 A& 3, AAE FEE F, 59 S AW, B of lejA 48 AAE drit & AbgskETtel #Ek At
w29 FFHS, o] F3F3} AL, A AR Y B7h E7EA 63 HER didgetl Hodthi: sidds
A &) AL 5 A 2F ¥, a8a 457 ol S5} < skt &4 AAE AE AT ¢ gl 61 seE
Ak o kel B4R WA E HES A9 ol F AR, A
ALE A H&o A H9lE 205004 1208740 %
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4 3 = &
AT (Kang, 2002)14 Hig B =79 2125 Cronbach Tt CHAMKIS| SEM AHY
= 979909l E AFoA =43 AlFE= Cronbach @
=980]3it}. o MY 7Y Avky EAef st F44 173
A% AT A AT 207, g 20907 F 407
A2EAN olgem WAL 625% oAt 37.5%|Arh HHAHES
58.8319.7440]190 a1 A3 58.95£9.364, thEat 58.70£10.21
¥ AFEE SPSS WIN 1002 o] gato] 3w} ofx Az F 2 Atele] SAH R frolgt Aoz K079,
o) ZAXL Ztest9} Fisher's exact test ~12]3l t-test? 7] p=937). W§-Ae} FAE HAETL 70%, RIS 60%E
ek B4 A% 23F 221 4F F APEH gz T3 Aelel BAAeE fog Aolrk QALK =440,
& 75, =9 A g, gAY rEE A Y AEeEH p=741). QA A T AP 3%de] A9E A 9l
A Sl A LTS Ao WAL WHRY 2 den) FAE PAD AT AT AR 7% e
X (Repeated Measure ANOVA)© 2 714811tk 85%% F L Alolo] EAHo® fold Aol FUSITK 2=
1.803, p=.665). ﬁﬂ]”Eﬂt A2 60% tFTo] 40%7}
o7 AD NS AAFEE B oSk gtk
<Table 1> Homogeneity Test for General Characteristics
o Experimental gp. Control gp.
Characteristics N(%) NGR) X/t P
Socioeconomic
Sex Male 10(50.0) 15(75.0) 2.667" 191
Female 10(50.0) 5(25.0)
Age(year) Under 50 5(25.0) 5(25.0)
50 - 60 6(30.0) 6(30.0)
60 - 70 5(25.0) 6(30.0)
Over 70 4(20.0) 3(15.0)
MztSD 58.95+9.74 58.70£10.21 .079? 937
Spouse Yes 14(70.0) 12(60.0) 440" 741
No 6(30.0) 8(40.0)
Education 0 2(10.0) 5(25.0)
(years) 6 8(40.0) 2(10.0)
9 6(30.0) 1(5.0)
12 2(10.0) 11(55.0)
16 2(10.0) 1(5.0)
MtSD 7.90t4.14 8.45+5.45 -3.59” 721
Religion Christian 4(20.0) 5(25.0) 1.803” 665
Catholic 4(20.0) 7(35.0)
Buddhist 7(35.0) 5(25.0)
None 5(25.0) 3(7.5)
Economic status High 1(5.0) 1(5.0) 1.8957 421
Middle 7(35.0) 11(55.0)
Low 12(60.0) 8(40.0)
Occupation Yes 3(15.0) 0(0) 44027 231
No 17(85.0) 20(100)
Disease related
Care provider Spouse 12(60.0) 8(40.0) 3.0947 372
Daughter 3(15.0) 6(30.0)
Self 5(25.0) 6(30.0)
Time after stroke(month) M+SD 59.10+37.26 66.10134.63 -.615” 542
K-MMSE score MztSD 26.95+3.25 26.45%3.10 497 662
Affected side Left 13(65.0) 14(70.0) 114" 736
Right 7(35.0) 6(30.0)
1) % - test 2) t-test 3) Fisher exact test
594 Ci3tztE 55 A| 33(5), 2003 82
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0|8¢t YXI2SEH0| Hom| EXle| X[7|S0l olxl= Eat

A Azl 25 wel WEFS % BHel glor THH
HZEFo] W & Bz By AT 59.10£37.2670
9, U= 66.10134.637MLE T o Alolo] FAXOE 9] o 1Z MAFE 0] AT THl X I
& Atol7t GIolThi=-615, p=542). AA7I5E BT K- APwH daee 4 4, 25 F 2ew 4% 5o 8
MMSE A= A3 269513254, t)ZT 26.45£3.100 02 E 75, £9 A Y 9AY rEE 89 25, 3w
T BT S el 3k xgk A8 65%9) A8 &=, 283 oA F53 & HESAEAREA S
239 0%} 9% AelulE AL gle] kgl A £ A H9w SYAVI daagol felste] Adol o
T Aol EAH o7 Gt 2jo)7} QAUTH Z=.114, p=.736). Zel nlEl 85 A9 SEego] Tk R Yy
FReAzE AT QBT 2T At 4 B 2 ohoohil e2e) AHe ekl YA dEge] B
O 2 vEhETh wEbA AETEY gixTl ATAREE 5 ARoE FostA] ekgkti<Table 3 = A 12 K
3 AP 54 FARITE & $ o<Table 1>, rHoz AAHYck
o AT oz B4 A sl o B9 149 o A% MRE S50 AATF M 4T
AAEFEA A A FEAS] gigt APy gz AT gzl A A, 25 F 283 45 o] A
FANE A A9 #F &V)F £ Ae &, 9A9 7 AHEE A EEl A ASE ESPEAEAS A9 A
2t 9, o) 2 AR, BEA FF oA @A A G YA AeRgol felstel A@Tol el
A, 283 A AREFE A G5 delx AR fARE Hlsl 35 dxe] &go] Frist 2 UERU<Table 5>
Ao % LEF}Ti<Table 2> Z A7 2= 2)R|E Y
<Table 2> Homogeneity Test for Dependent Variables
Experimental Control group
Variables Group group(n=20) (n=20) t P
Mean #SD Mean 2SD
Hand function(Sec.) 315.251£138.67 307.231148.24 177 .861
Hand grip(kg) 7.9846.31 9.65+8.82 -.691 494
Pinch power(kg) 2.54+1.92 1.78+1.60 1.369 179
Wrist flexion(, ) 47.50+23.87 33.75127.48 1.690 990
Wrist extension(, ) 10.75£15.83 9.75£20.03 175 .862
Elbow flexion(. ) 108.25+32.30 86.30150.44 1.639 .109
Shoulder flexion(., ) 96.50139.47 103.00162.08 -.395 .695
Shoulder extension(, ) 24.00£17.44 24.00118.18 .000 1.000
AOM(score) 24.4018.98 25.70%£9.85 -.436 .665
QOM(score) 23.8018.94 27.5519.53 -1.283 207
AOM: Amount of motor use QOM: Quality of movement
<Table 3> Comparison of Hand Function, Grip Power and Pinch Power
Period Pre—test 2 weeks 4 weeks = p
Variable Group Mean “SD Mean #SD Mean “SD
Hand Experi. 315.25£138.67 279.691158.41 281.061154.67 Group 270 .606
function (n=20) Time 5.738 .005
(sec) Control 307.231148.24 309.031£142.48 310.05£150.97 G*T 4.499 .014
(n=20)
Grip Experi. 798t 6.31 10.87t 7.18 11.63+ 7.40 Group .693 410
power (n=20) Time 2.502 .089
(kg) Control 9.65t 882 8.43t 728 7.82t 6.81 G*T 14.057 .000
(n=20)
Pinch Experi. 254t 1.92 3.15t 2.06 335t 1.97 Group 5.912 .020
power (n=20) Time 3.365 .040
(kg) Control 1.78t 1.60 1.70+ 1.70 173t 1.59 G*T 3.861 .025
(n=20)
CHErz+a3s| x| 33(5), 2003 8¢ 595
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<Table 4> Comparison of Upper Extremity ROM between Two Groups

Period Pre—score 2 weeks 4 weeks F p
Variable Group Mean #SD Mean #SD Mean *SD
Wrist Experi. 47.50£23.87 55.00+17.55 53.00+15.34 Group 9.410 .004
flexion (n=20) Time .588 .558
G ) Control 33.75+27.48 30.00£21.60 27.25+22.33 G*T 11.356 .000
(n=20)
‘Wrist Experi. 10.75+£15.83 14.00£19.03 13.00%£16.73 Group .683 414
extension (n=20) Time 3.123 .050
() Control 9.75120.03 10.25+21.18 7.90+18.13 G*T 1.667 .194
(n=20)
Elbow Experi. 108.25+32.30 117.50+32.59 125.25+19.23 Group 6.664 .014
flexion (n=20) Time 4177 .019
() Control 86.30150.44 86.75146.97 85.25144.62 G*T 5.268 .007
(n=20)
Shoulder Experi. 96.50£39.47 106.50+42.27 108.00+£42.78 Group 267 .608
flexion (n=20) Time 1.066 .350
G ) Control 103.00162.08 98.75162.87 91.84%+62.34 G*T 11.942 .000
(n=20)
Shoulder Experi. 24.00+17.44 31.00+16.27 29.75+16.74 Group 2.627 114
extension (n=20) Time 1.694 191
() Control 24.00118.18 21.00£16.83 17.90+£13.98 G*T 15.182 .000
(n=20)
<Table 5> Comparison of AOM and QOM Score between Two Groups
Period Pre—test 2 weeks 4 weeks F p
Variable Group Mean #SD Mean #SD Mean #SD
AOM Experi. 24.4018.98 36.051£19.06 34.751£16.68 Group 2.870 .098
(n=20) Time 10.106 .000
Control 25.7019.85 25.70 9.88 24.63+ 9.69 G*T 11.879 .000
(n=20)
QOM Experi. 23.38+8.94 35.25+18.72 34.80+16.70 Group 1.168 287
(n=20) Time 10377 .000
Control 27.5519.53 28.30%11.19 25.95t 7.80 G*T 11.725 .000
(n=20)
AOU: amount of use QOM: quality of movement
= 0 $ES NG A volesiE FAS Fa) AN 83
A9 EEE] s A9l JuE SIgoRs ur)
B ool vlolev]sus A% JARE $EL olgF  AFHolw miHOR L% P & A Hlew of
2 T3] A REEo] Avph] a2t AN 3= AAF gt Tk 1S5 AR 25 2ol gk Ho
Feah AAFEAE A6l ENHA Ao Urhon of s Fzoh weA ALd FAS A4 v mgo] ok
e ReTHE v 27 S FAE A 47 £ HlolegEw T s S @ # A7 4
A fASGG SEEE] TPE A% wolesmuwe TR HAATEN AX3he] Basmajian H(1987)S HEF
AAAG ZEAA B BEEGL FAY) A oA AlA vlolemEue o8 AAET AakeEr 44UA
ARE ARG F AnFAY BAE golr) g8 ¥ A olRulelesEa J7E ol8d wAFAL ST T
7VallA] AbgEo] & W o|thRunck, 1980). SHE Hlo] $ T 3AIZF 3054 AN E At 27| AR 7l EAZIO)
Ttwe gyj= 280 FES st ALY oW & oule] &3y} Jtiar 3}t Burnside, Tobias & Bursill
Ge FEAE £5S A olgskE T s A (198 FAFHE I HET FAE goR gxdd
ol A2 AlA Rkgel fE AlFEE uF 14 dx A 673 1550 23] 1583 25 WS Akl Adrel
5ol dg AEs F71E AFEd EF 7 UATHWolf & Ae =5 7 ST Afe| | WS Algste] Adgte
Binder-Macleod, 1983). ¥ @179 hbAEE 0% oAfE A folal g0l AREYEE wuSh Wolrsh
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Effects of Upper Extremity Exercise Training Using Biefeedback
and Constraint-induced Movement on the Upper Extremity Function
of Hemiplegic Patients*

Kim, Keum-Soon" - Kang, Ji-Yeon?

1) Seoul National University, 2) Kimcheon Science College

Purpose: The purpose of this study was to investigate the effects of exercise training using biofeedback and
constraint-induced movement on the upper extremity function of hemiplegic patients. Method: A non-equivalent
pretest-posttest design was used. Study subjects were a conveniently selected group of 40 hemiplegic patients(20
experimental subjects, 20 control subjects) who have been enrolled in two community health centers. After
biofeedback training the subjects of experimental group were given constraint-induced movement, involving restraint
of unaffected U/E in a sling for about 6 hours in a day over a period of two weeks, while at the same time
intensively training the affected U/E. Outcomes were evaluated on the basis of the U/E motor ability(hand
function, grip power, pinch power, U/E ROMs), and motor activity(amount, quality). Result: 1. After 2 weeks of
treatment, the motor abilities of affected U/E(hand function, grip power, pinch power, ROMs of wrist flexion,
elbow flexion and shoulder flexion/extension) were significantly higher in subjects who participated in exercise
training than in subjects in the control group with no decrement at 4-week follow-up. However, there was no
significant difference in wrist extension between experimental or control group. 2. After 2 weeks of treatment, the
amount of use and the quality of motor activity of affected U/E were significantly higher in subjects who
participated in exercise training than in subjects in the control group with no decrement at 4-week follow-up.
Conclusion: The above results state that exercise training using biofeedback and constraint-induced movement
could be an effective intervention for improving U/E function of chronic hemiplegic patients. Long-term studies are
needed to determine the lasting effects of constraint-induced movement.

Key words : Biofeedback, Constraint—induced movement, Upper extremity function, Hemiplegia
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