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The Effects of Treadmill Aerobic Exercise Training on Isokinetic
Muscle Strength in Students with Cerebral Palsy

Kang, Soon—-Hee, P.T., Ph.D.
Dept. of Physical Therapy, Chongju National College of Science & Technology

< ABSTRACT>

The purpose of this study was to investigate the effects of treadmill aerobic exercise
training on isokinetic muscle strength in students with cerebral palsy.

The subjects consisted of 9 female students with cerebral palsy between the ages of
10 to 22. The subjects performed treadmill aerobic exercise training with 0% grade by
free speed with three times a week for 20 minutes a session and 12 weeks. Concentric
peak torque of knee flexors and knee extensors was measured before training and after
training at 30°/sec and 60°%sec by isokinetic dynamometer. Paired t-test was used to

assess changes in variables of isokinetic muscle strength .

The results of analysis are as followings.
1) After training, concentric peak torque of the least affected knee flexors(p<.01) and the
most affected knee flexors (p<.01) and concentric peak torque of the least affected knee
extensors(p<.01) and the most affected knee extensors(p<.01) at 30°/sec significantly
increased.
2) After training, concentric peak torque of the least affected knee flexors(p<.05) and the
most affected knee flexors(p<.01) and concentric peak torque of the least
affected knee extensors(p<.05) and the most affected knee extensors(p<.01) at 60°/sec
significantly increased.

These findings provide evidence that treadmill aerobic exercise training improves

isokinetic muscle strength in students with cerebral palsy.
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T (muscle strength) zHAE FA813 P38 58 Wsr a8 HAs 048 9
3 593E 259 THo|tH(Smidtet Rogers, 1982). 282 543 $=2099 F9F &
g, 27] ZHo] 2 5 AAAFTY EA S 22 8150 #$Hy, FH 9}
o Z8% F/HZ £ U @UI@-2053h) EH o4 2" Frle 4% A -$(neural

off 93k Aol towley? Powers, 1994).
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YEeldtH(Millner-Brown®} Penn, 1979). ] Adulv]ol &3} dulolzE9] 2§ AP S ¥z B
Mg A HAgduiblotE e AR Z719 Wole Hutolw e ARG FriEH i £3] 1
AR ° A 9He) 28 dAE FEE AR 22 259 72 W E BHelg
(Rose®t McGill, 1998). ¥ dutulolEL &3] HIALZR] AR IFE 43855, o
o570 FAY 58 o FHEIH ATl FAFF(co—contraction)o] dold wW Z

ZH(muscle control)2] {£Zo2 vBlAAZA Z FE-E of7|& & Y}k old &8 A F

HEE 2-sts o doiAe oHEL &3 HA0ZH FF dioz d8yAd g gy
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(Giuliani, 1991).
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¢} Abel, 1998)7F Hugozd HAuidjolEe] FE iz ZE I3 i3t FAo] FEREFI
Atk FAA HAgvkvlolE g9 dtA 9 8/ e Ad A 2HE e
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o< FATF, ¥ & 2%, F3(contracture), ¥ ¥ % 3 R
EA wiEQ Aoz el cHBerg-Emons van den %, 1996).
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7 o w23 B£ S5 (cadence)’} ol B3 A ¥ 7]F(gross motor function)e] B =



olzx &= Z o] UArH(Damiano?t Abel, 1998).

HgupulobEel Z5o] ot Aew LA ot g e oJfE At AAdelA
= dvielobE el et A EA &tk A, dolE FHoR AT A9 = F
7tz #Ad AAR F5o] gle 25AA F Aol F7hE £ AUx A, HAduulelge 53
<59 2Ee SN A FEY S 3%5*—.3.01 FE£357] wEel HolE Fao
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Bobath(1990)= 4+ 5%]—8_ = A el (upper motor neuron)ol] WwWo] 9y wAulHlelEHEL 43}
FRaAlel #g AFREE ofrE = 7] Wi HIgFAL I of "l Xﬂ‘*b‘}z]
h 544 &8 73 (MacPhail® Kramer, 199%) £+ 534 <873 ¥ (Damiano, Kelly
9} Vaughn, 1995a; Damiano, Vaughn$®} Abel, 1995b; Damiano®}t Abel, 1998)& st =
Aol F7HHAA @il ZEo] F4E & UdAY A 2EH} A 1y vTo] FH4E &
Atk o9t Zo] EHI FVeH] HS AAE AT o HAePH|FAENA oA
BARAD 571 E AFs] YalA 2™¥AE Y3 U3 EEAsZ2 a3 sfwol
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75—-_1§J°] o, U, 72 gzt Agke Al w7)e 50 @3o] Eg=doa Bajo] 7}
T8 AHED EFolE Folr #)E AT g ZEoz AAFAY. AAE ddAEsE 2
F 9ol olE9 dAMYE 10-2241(H T 1694)EA F2EX G X3 AAHRAH
shao] At n e oty Eo| A

oAt Ee xAduin §¥2 429 5”3 39 58 29, (4 AP &Eo)Y
%) 2WolArt. wR| R = kv 2, F Hwpw] 19, ARxjely] 6olltt o] BHEHE £H9
B3e o 9o gy w:= %iﬂ‘ﬂg‘ ARg3te] o] &3ttt

/& 2E 2] Modified Bathel Index 9 ¥+ 62-1008(HF 91.8%)01d vt AAE
EFe B d7d #dr] Ao e 58S #I3HoR A &xvh dAAEe] EAL
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u B &3 S STERIEEE oluleS  ESAOE olEdH MBES
118 146 427 BEHEH, 2S04E) o sz wu 9%
2 10 13 30 27 AR Dhl sg wd 9
318 163 476 BN, 2T014Z)  AKIOH sy 98 %
4 17 154 448 orofyl AAAA s 2
6 19 151 409 27 o Eopu| sg wd 100
7 2 48 517 2u9 esy AR Ot 62
8 12 126 243 3y AT Df] sy B8 %
9 18 151 469 3 AR OFl sy 2d %

MBI=Modified Barrthel Index-

574 l(isokinetic muscle strength)> 5% ¥ A (Cybex 770, H )& Al&3}o
ZA3AH. S5 AHle & AFHer T Y9 FHAHo| sl (Thistle et al,

2 7HA obEEH FUAANEES PO 554 2HAAel o BF
)\

=

o8 F4& 3 A3 AAM, AARE 2 AARARRE ¥ (variability) N A frel g Aol st §l
o] HHF 2N F&EA ZHAA dig M= S5 EH A H Molnar 5, 1979).

sHd T4 TEE SAG] AT FelHoln Hd HA &5 HWHE 60°/secH
180°/sec Atel2A o] WHZF 7152 WMol Z5ao] i HEE AT 879 A
gaee] 724 7o Agste Zo® ddA U (Dvir, 1995). HAdvivlolgEo] o
AME 554 ZHA(Cybex II, ¥]5)E AFE38H] 30%/secll A $44 28S FAHs= A
ol A2 &7 o} (Berg-Emons %, 1996).
2) AU

EH’E}XP-E T TEAY Aol Fol ¢ SHER ¢ AAE Hetn T&5A =HA

& UEZY S Aot dAAZ g dEY FRkE 1A% AFgsEE JE
Hmedial malleolus)®] HtZ F9sEd AXAZATH £@#de] A/ HAE TFHALR
44 23 & 75—90°°ﬂ*1 Hg AAE sgste N2 BENETHAE EA S AFH
o 9EAATY. TE5H 2FL 30%sec} 60°/secd] &R dE9 £ ANAZH F
9 FAA ’i‘lEH E = (concentric peak torque)E 33] =R 91, 33 &AL = A
S B AN Ad Ea gor Atk FA A didAe Hdste =go= 33 4d
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1. 30°/secOlM ZEF 2t =23529 244 3y E3

X 394 AAIE vle} 2ol ARZE 3 FITo oA 30%/secoll A Ao Ea9
BTEAE FE Mol 192241206 Nm, F3 Fol& 24891474 NmZ FAH o2 f93
A F7H8 B ArH(t=-3.1, p<.01).



¥ 3 F#H A-Fe 524 ZH 3 paired t-test 27
¥Fd %

pa - ot L= Y| t-value p-value
M (SD) M (SD)

AEZ &34 32 1922(1206) 24.8%(14.74) -31 0.007

ZEZ 234 F3F2 1089(889)  19.56(13.79) -3.1 0.008
30°/sec

AEZ 348 AAZ 4622(2579)  61.56(22.90) -30 0.009

FEE A AdE 36112359 51.67(25.93) -3. 0.002 .

AE=2 £33 ZF3T 0 17.89(1450)  21.00(15.56) -19 0.047

Zo& £3d FIT 867(875)  18.56(13.48) -3.0 0.009
60°/sec

AEE £33d AAZ 3844(20.83)  47.56(20.66) -2.7 0.013

FEZ S@AANAT 30.78(1857) 38.33(19.18) -34 0.005

&9l Newtonmeter(Nm)
* p-value & 2 =F49 7HE@2E)H dSsts FoAEESY

2. 30°/secfl Ml E&F s24

£ 30A A E vte} Zo] FEF &
ﬁsﬁilb 38 Hol: 10.89+8.89 Nm, &
F£9 F7HE B Arht=-31, p<.0l).

B 2FHI YA 30°/secoll Aol A EA
i £ 195611379 Nm& FAHo= Fog

3. 30°/secOll M A= 25 ¢

E 34 ArE vpe} 7o) 30°/secoll A & = =
@ Aole 462242579 Nm, T8 Fol& 61.56+22.90 Nm=zZ EAH o=
e B9k (t=-3.0, p<.01).
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4, 30°/secOi Al SEEF sE B2 Fd4 Y E3

E 3904 AAlE wkel Zo] 30%/secol Ao FES oA AdIo HdY Ea FTEA=
T8 Holle= 361142359 Nm, &8 ol 516742593 Nm=zZ #9234l F7FstAth(t=-3.9
p<.01).

5. 60°/secOil M HEF &8 =2529 ¥4 AW E2

E 3o AAE v} o] FEZFe £E FH2 MM 60%/secell Ao Hdl B9
HadAE Fd dolE 17801450 Nm, &3 Fol& 21.00:1556 Nm=2 FAHL=2 Fo3
Al F7hek A eH(t=-1.9, p<.05).



6. 60°/secollM S5 2t
= A ZF332o do]A 60°/secoll el A E=9
Nm, ¥ Fo= 18561348 Nm=Z FA|F o= 2|34

7. 60%/secllM Z2=F S UHZ9 P U E=
7z

O O
2ol 60%/secol Mol A=E £wd AHdZe Hd EA HoAe

E 394 AAHE upe} A
S Ao+ 384442083 Nm, £¢ Fofli= 4756+£2066 Nm= T Aoz FostA F718
Aoh(t=-27, p<.05).

8. 60°/secOll M S5 sad 29 24 o
E 34 AAE vtk Zo] 60%/secl A FEF £8dE AAZY Ao Ea HFXE
8 2 fosiA Ftst
A Ht=-3.4, p<.0l).

iv. 0 =

HAuiulo}Eod Al ol 2 FdH(muscular weakness)?t 9l-&o] oln
gel A olEe] gk NAREHZI} AstE Fot o] o 247
A 0 g 59 F7b Uit FEE " o8 Z53E xR &dm a2HA &%
ZH-o| o]Fox A B3I YK Semans, 1967). AALE %

Aoinldl A E 75 ¥ A (movement dysfunction)?] F ¥¢18 371 ZF(hypertonia)d FHZ
I Ao FAFHORE BT 259 g3 FAAN A Lo A= AFgd 7A
3 Fola A4S HAAINE 2EE HEHd Ao % tH(Bobath, 1971). wz}t
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motor neuron condition)ol A& #|3)of )i x| <kekod tl(Bobath, 1990). e} w2 Xd
ATFEA FA HAGvuiHloleES Yoz Hy FZ dAES ANV 2 AL FaE
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®oolet 7lsk ¥/ FAE F Uil Bago RN & T 2EFTE 93 A

$EARI xAT Ao
2 ATNNE 127 $U9] EdSE faL £F
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FASA B8 000)9] AFME 14-254 9]
foz 127 59 39 33, 579 2-MEHEHNLEH HALE £ ARA o
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o
T & AA A%, FH AR FH Fo 30%secill X =S @A IR 7
A4 A EA(P<05), $=F 8 FRT9 AL Hd EA(P<000D), B=5 £8d
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