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— ABSTRACT —

This study was performed to figure out effects of stroke rehabilitation on education using
isokinetic exercise on physical function recovery. It is considered isokinetic exercise will play a
primary role in muscle strength, ROM of joint, and body balance recovery for stroke
rehabilitation and so far can be used as a basic references to increase the health of all people.

The study consisted of 42 stroke patient(21 training group, 21 control group) diagnosed as
cerebral hemorrhage from Oriental Rehahilitation Department of Kyung Hee University. Upper
extremity and lower extremity exercise was performed in the training group using isokinetic
ergometer.

The recovery of physical function(muscle strength, ROM of joint, body balance) data be-
tween the two groups were compared and analysed by paired t—test are as followed.

1. Muscle testing record showed increased in the strength of elbow flexion, knee flexion,
knee extension, ankle extension of the training group compaired to control group(p < .
05). In the measurement of ROM, however other parts of the body motion showed no
significant changes, only shoulder extension of the training group was increased(p < .05).

2. Body balance increase was highly significant in all training group compaired to control
group(p<001).

Based on these findings, stroke rehabilitation education with isokinetic ergometer showed

available effects on recovery of physical function rehabilitation program with isokinetic exer-
cise will play a primary role in the recovery of physical function of stroke or brain injury pa-

tients as well as to promote the health of all people.
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Table 1. Isokinetic exercise education of Isokinetic
ergometer
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Table 3. The measuring method of range of motion
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Table 4. The general character of subjects

X9 Z2Y¥EY gt

4A9 SEEAYPII P 4g A 29
24 & vlus B8 <Table 5> 2t}

1) Table 5e14] Hi= wiojge] A@ A, %
9] shouder flexion, extension®}] Z2& P71 H]
w3 RE, 49 M Fo FF Js= APZ
shouder flexiono] 30.35%, shoulder extension
28.94% Ho] &7lstg e, 2 F L shoul
der flexion®] 20.29%, shoulder extension 16.95
% T7tote] AYPFo] wiRFETH shoulder
flexione] 10.06%, shoulder extension®] 11.99%
2zt F71EAE B oy, AxE o] 7t v
WA o} p<.05 &AM fe4del ST

2) Elbow flexion, extension® I8P}
BlusiRy AP A4E Fo JF = A
FZL elbow flexion®] 30.47%, elbow exten-
sion 23.42% <Z¥o] FUlslgled, hxEe
elbow flexione] 17.38%, elbow extension 15.48
% Z718led AP Fo] RZ R} elbow flex-
ion 13.09%, elbow extension 7.94% Z=7} @At
< BRIt

5 4 7 L HEe 2
e % 24 %

A -} 124 16 76.2 12 57.1 28 66.7
o 5 23.8 9 42.9 14 33.3
20t} 1 4.9 0 1 2.5
30th 2 9.5 1 4.9 3 7.0
40t) 2 9.5 3 14.1 5 11.9
i 3 50th 7 33.3 7 33.3 14 33.3
60ty 7 33.3 7 33.3 14 33.3
70t) 2 9.5 2 9.5 4 9.5
80ty . 1 4.9 1 2.5
# Ql x&d 6 28.6 7 33.3 13 31.0
= 7 A0 15 714 14 66.7 29 69.0
o} v 2 9 9 = 13 61.9 6 28.6 19 45.2
LREE 8 38.1 15 71.4 23 54.8
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Table 5. Upper extremity muscle strength, before and after experiment evaluation and comparison of( % )

& A A7l
s A A k-2 differences t p
M SD M SD
Flexion | A¥g2 | 25.95 | 15.30 | 56.30 | 28.34 30.35 1.69 .099
=7 | 12.29 | 2075 | 39.57 | 22.27 20.29
Shoulder -
Extension| 42 | 27.62 17.37 | 56.56 | 25.58 28.94 2.01 .051
=< z+ | 1881 21.09 | 3576 | 22.24 16.95
Flexion AYF | 24.05 14.63 | 5452 | 24.73 30.47 2.36 .023*
g Elbow zF | 26.19 23.55 | 43.57 | 2248 17.38
Extension| 2@ | 25.24 15.69 | 48.66 | 28.05 23.42 1.43 161
] x| 19.52 | 21.03 | 35.00 | 23.12 15.48
Flexion A2 | 1452 13.68 | 40.00 | 32.22 25.47 1.47 151
7} Wrist e | 12.86 18.34 | 28.81 22.07 15.95
Extension| 4@ & | 14.52 | 13.68 | 40.00 | 32.22 2547 1.08 .069
Wz | 1048 | 1642 | 23.81 | 19.16 13.33
*P < .05

Elbow extension® A& 7ol R R} 7.94
%ol ol FtEE oY o4 e,
elbow flexion€ 13.09%2 ZHZ7} @4Aro]
Ely} P<.05 &6l #2040 Aut.

3) Wrist flexion, extension?] 2237} & v)
AREH, 4P Hof vls) 48 T JF9 A=
A F& wrist flexion 25.47%, wrist extension
2547% o] FUIstg o hERFL wrist
flexion 15.95%, wrist extension 13.33% <7}
d4E Bt Aol HEFET wrist fle
xion 9.52% wrist extension 12.14% & o0]
Z71EAL 2o, P05 #3264 §94
o] gttt

x| ZHEY Fot

28] ISP rio] he HE A,
53 & vluwsi2H <Table 6>3 #o},

1) <Table 6>0A] Hi= ul9} go] AEA,
%29] hip flexion, extension®] ZHH7}E vl
SiEH, d¥Ael vis) 4T FFAAes 4
3 o] hip flexion 31.96%, hip exension 35.79
% ol Z7lslgg e tFe] hip flexion

EX

26.09%, hip extension 24.43%
4e Hgoh

AP FH HRTS vudgS W JdgFol
thZz£ X} hip flexiono] 5.87%, hip extension
2 11.36%9 =¥ Ho|E FrtdEAdol e
Auk p<.05 FEAA KIS YU

2) Knee9] flexion, extension®] Z¥ Y7}
Hasi2d, 4% el vis] 49 39 Ha
(difference)= AP F°] knee flexion 32.18%,
knee extension 32.43% % 2™o] Z7tHY o
™ )& Fo] knee flexion 16.52%, knee exten-
sion 17.00% 2837l @4& 23tk 4¥FF
B 2FE vudlyg e o 4P T dRTR
t} knee flexion 15.66%, knee extension 15.43
%2 2 F7t] Frste A4S Bo9 p
<.05 =&l knee flexion, knee extension 2

FojAdel A

3) Ankie®] flexion(dorsi—flexion), exten-
sion(plantar—flexion)?] <HHPH7IE vludHr
W, A8 vid] 4% FFY A= AY
o] ankle flexion 22.89%, ankle extension
23.93% o] ZE71slg o th=FEo] ankle
flexion, 10.57% ankle extension 10.10% &¥&

=8o] 3714
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Table 6. Lower extremity musdle strength, before and after experiment evaluation and comparison{ % )

%3 A7
s 2] kS| x4 differences t P
M SD M SD
Flexion AgF# | 38.10 15.04 70.06 17.90 31.96 .88 384
Hip Wz | 31.19 24.23 57.29 24.84 26.09
Extension| 483 | 38.10 15.04 73.88 | 22.23 35.79 1.72 .094
= iR+ 2571 24.23 50.14 24.71 2443 1.72 .094
Flexion AgF | 30.24 14.18 62.42 24.42 32.18 2.61 .013*
= Knee 3 | 3048 27.06 47.00 24.33 16.52
Extension] 48+ | 33.81 19.16 66.24 23.35 32.43 2.62 .012*
B f2F | 29.29 25.51 46.29 21.17 17.00
Flexion AgFE | 14.29 12.17 36.18 2841 22.89 1.82 .076
74 Ankle HaxF | 1476 16.62 25.33 21.59 1057
Extension| 483 | 14.29 12.17 38.21 28.02 23.93 2.25 .030*
| =3 | 14.05 16.48 24.14 20.84 10.10
*P < .05

Z7F d@4e 2 d¥EEH UEEE 6T Mxe uISEYY Fit

9e o AFFol WRFBT} ankle flexion

12.32%, ankle extension 13.83% <¥e] &7} Aol BHELEHS Yoo W AY A -
stk P<.05 F&olA ankle flexion® £ o) 232 vlmsjud <Table 7> 2t
AJo} 8191 32 ankle extention2 f9j4do] ATt

Table 7. Evaluation and comparision for the range of motion on upper extremity(%)

3 A7
A R} A -2 differences t p
M SD M SD
Flexion AT | 81.29 65.37 90.19 73.05 28.90 1.29 204
jx&a | 33.67 46.70 51.19 47.75 17.52
Shoulder -
Extension| ¥+ | 34.29 | 60.38 | 78.98 | 83.84 44.67 2.59 017+
o WERE 9.34 12.58 21.76 17.21 12.52
Flexion Aga | 45.24 51.88 76.17 59.50 309 .62 .538
= Elbow x| 43.67 44 .67 69.29 43.88 25.62
Extension| 4¥ &+ | 28.81 50.57 51.72 60.44 22.92 .64 528
3 Wz | 11.38 | 19.25 | 28.90 | 27.90 17.52
Flexion | Ag= | 11.43 | 2259 | 20.64 | 29.75 9.21 1.45 154
7} Weist 2 8.10 | 15.02 | 12.30 | 14.82 4.81
Extension| 483 | 10.00 | 21.51 | 20.38 | 28.69 10.38 1.91 055
2 Bt 4.67 10.67 9.33 12.21 4.67
*p<.0b
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1) <Table 7>ollA B uie} Zo] 48 A
- %9] shoulder flexion, extension®] #HELEF
W) g vmsad, 43 el viE] 49
Fo] PYHAxE= AY o) shoulder flexion 28.90,
shoulder extension 44.67 #HEE&FHH7 57}
gon  thxFo] shoulder flexion 17.52,
shoulder extension 12.52 B#AL&FH 7t F7}
shgich.

AP x2S vaLdES W 4FFl
= F 2t} shoulder flexiono] A 11.38, shoul-
der extensiond|A 32.15 BAEEFHH7T 7}
3tk P<.05 &4} shoulder flexion®
o)4Jol g et shoulder extension& 4
£ JElHGH.

2) Elbow flexion, extension®] A& %49}
B71E vl 2y AF Ho vs), 48 9
Y= AP Eo] elbow flexion 30.94, elbow
extension 22.91, BHLFETHY =l oy
thz7F°] elbow flexion 25.62, elbow extension
1753 3H5ES F715t] 4@ o] HWET
Bt} elbow flexion 5.32, elbow extension 5.39

BH71& vlas] BH A% Fol wrist flexion 9.21,
wrist extension 10.38 #A 2 EH ¢V &7ts
I ) F o] wrist flexion 4.81, wrist exten-
sion 4.67 BHLFHH FUM8ch. HEE
o] th2F B} wrist flexion 4.40, wrist exten-
sion 5.71 £5H 97t E/HEHY oY P05 F
oM 2R fF940] gle A2 YERH.

X HYSESHA ot

o] BHLTHESH Frhody 49 A - ¥
o] 23 & vlusjrd <Table 8>3 Zt}

1) <Table 8>oA Hi= up} Zo] 48 A
- %9 hip flexion, extension?] BALEFHSY
Hr7LE vims e Ay Ao "l 48 F9
F A= AP Fo) hip flexion 30.67, hip exten-
sion 21.70 #HELFHA7 Vsl e, iz
o] hip flexion 27.86, hip extension 15.14 &
HAEFHE A7 F7rskA

AYZH 2T L vusidE o 4¥ETol
28} hip flexion 2.81, hip extension 6.56

BELTHAH F7hste W4E 2oy P BHEFUATL 78RS P<05 £E6l4
<.05 FFEAA Fo44e] Tt hip flexion &4l {1t}
3) Wrist flexion, extension®] 2%
Table 8. Evaluation and comparison for the range of motion on lower extremity
23 Al 7
A 2] A ke differences t D
M SD M SD
Flexion | d&¥® | 59.52 | 35.28 | 90.19 | 32.51 30.67 .57 572
Hip =} 39.79 | 39.51 | 67.62 | 35.38 27.86
Extension| 4@ { 50.14 | 4050 | 71.84 | 45.19 21.70 1.37 178
o= x| 1890 | 2857 | 34.05 | 28.44 15.14
Flexion | A& | 45.71 | 43.256 | 70.57 | 50.88 24.85 31 .755
# Knee x| 29.00 | 36.60 | 55.95 | 37.40 26.95
Extension| A& = | 60.71 | 57.67 | 83.31 | 57.46 22.59 .09 .928
¥ =7 | 23.24 | 30.61 | 45.10 | 32.59 21.86
Flexion | A& 3 2.86 4.39 9.43 9.25 6.57 1.29 .205
7} Ankle iz 8.57 | 13.80 | 12.29 | 15.11 3.71
Extension| 28 o+ 9.05 | 1546 | 14.93 | 17.62 5.88 .06 .955
Mz 6.43 | 1256 | 12.14 | 15.60 5.71
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extension 5.88 WAHFEHYr} S7slgon,
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571 #EEFEA7 S/t AdEH o
2% vlastdd W dF el dxeE 2o
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FEEA7E st ou P05 FEAA F

940 YATh
axe 7Y 87t

Ao Rl Y 49 A - 7o £F
€ vl@s] 2@ <Table 9>9 2o}

Table 9. Evaluation of body balance(basic 1: 1)

& A A 7]
253 €%% differences t P
M SD M SOD M SD
HAg+ 43 24 .75 .20 .31 .16
hxz 53 .17 70 .22 .17 .09

3.70 .001***

*xp < .001

Ag W59 AAFY WS vas) B
Ay Aol s 4% F9) WFRAE AYF 0.3,
HzE 017 AMadol AL, Az
W27e vimstge u A¥Fo yrzuo
0.14 Fol7} velnh P<.001 FF:djA] A
FYo Wik APFol WEEuT e F

4 Jeiddt

oj ol Al & uiel Zo] FFERY JFHE
e BEEHog txrFd vsA SEH54EES
Algigl Afgol WxFrg ANy 5sEe
FEE Eded, 53 YA AR
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ankle extension®} T[AHEEFHH F7A 4
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o, AHY FPAME FYdol e 52 A
o2 e
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a

&% }x9 VFIEL AETY FHyo
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o] &3l Huly] AejolA 715H HEE &R
A Heo 971M 438 g2 3480 7]
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tivation)o]th. 2ol &o] glow H|E AAFETH
3B 22314 iz 715IES 4S5+ ¢l

)

ol 4H ¢ &M AAH 9480 B
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FAYe] AAY HES FHde=
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g FEFE s erid YA Frke 8hA
AFA o] YAl EHor E W o
&9 Al YEEE EAV AR Y o
Zol uvelgdm, % & 50t A ThE gol
Elgon, (¥ EE HEERT HFMol ¥
i whE| R LEFo] I wWeol vl
th 53 4¥ d% HEF A uvhulEy
59 847 AATI S EY wAs ¥ )
% avzn B4 H&Fe 1 2y 44
4 FHeoE FA7] Hopd] A2 JEYH
ole] wg AAF o7t xRt 1 TMEHE
AV & 47 39 2 JEFTE 2]
A F3e AL ¢ guigle deoloh 19919
Andersong %7] H&EF9 3EEL NFEH
ZBa 715H 3B ERINed 4lAg
A 3B HEF5o IHUIHTY AR o
g RaH, AEAN8Y FF, B9 XY
Sl o8l #HePthy A HEF 3
E&£To s A7 o AAE L8 #
BEHAEY BE 6F0AM 3~670E Hel AHdh
$ERE IEHGD oy, 1983d Wades
47 o] slgdEtty st B AFNAE 4

g Jzoz J%d H8g AP o
257158 AAREE HEF B 4%l
Fa% 920z AEHY fou 289 1%

E fr %, ¥ 2L (synergic patterns), dL=
£ (association movement) Fo] EX3 A &
gty AT[AHQ HJrrh o 9] ole] hE
Az ANE P97l BUATY BE 5]
2 Katzzlx, Kenny& % Barthel4 3]
AREEe] HH A YAARH olFTIFE B
7bet=dl ol &= o, 2 F Barthels 4]
7F b3 2E B 82 gl o oA
T AALE 7lEe FHildes A7 AdH
olof ulel 19823 Wader #8 &3 &7 (bal
anced sitting) 8 E-%of 3t A SE 3 o 4]
A 2MsdE ¥7hetn AA7I5E Fol
=9 o4 FFEE Yo EN &57]
Y AHAEE oS A WY Jdo

1 3o 1985 Carre $571% #H71H
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B dFdAe A 7588 o gopedy
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3 YrAe &AHFHAE 7IEAeH, 2
FolA AAFIAE V| TE ol §F FAWY
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19673 Hislop#} Perrine® &4 LZoldt
v Jald AT LEFEENA &5E &1
£ Yz &Eo wElk xHgo] wstdci
Vet od, Thistle F& $&4 &5
534 5ol A EFEY IEAG
o Hojd ERE & & Us WHyelgdty Bu
gtk 544 &£5dAe 28E Aoz
Bt & & Qo] - FFEA F AF &4 F
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EE&E& F1 e &4 &5F g4 9
B3 EFERL] THAH F8% 48E
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Y goll dAoRe Y8 2FFYY a4,
¥ o3, 34, 599y FY5E #a
=28 = 4 90 196413 Brunnstrom& o}

Hope] BAE0 A ¢8E F2 e
452g, FPHE DL 2HASE QJdlY
Al 27] Yz (early stance phase)dl) 4
BHol AdFAE don A FREAE
% (buckling)elu} Ao dojuh, 2]
Z}7](late stance phase)ollA] ZF o] & o}
A FE BEYFNE ot 2aagrh
wreti Hopd] gxlEe] el £8E &5
53t &¥E AT ¥ 29 H3AEE F
AA7Ia 28 & FAFCEN By A
o & Eg&° ¥ Aoitt. Thistle Fo &%
Cybex Isokinetic Exerciser® AME% F#o)
AR Y] 28 F7F WP o EA ol&He #7t
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TRET &5 2H€FE g o,
Delateur $& guty o o]ojx1 Y& %
Y 57 T84 5L vudld ZFA:
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- 8kRe 2E @G AgEHA L BE
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ATE B3l THA 50 AAFYAA
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