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—Abstract-

The purpose of this study was to investigate the effect of Treadmill Training on
WISCI level, walking velocity, walking endurance, motor score and gait cycle of
spinal cord injury patient with incomplete. Four subjects with spinal cord injury
participated in this study. They took walking excercise 5 times per week for 8
weeks. One time excercise spent 30minutes. The theraputic effect was evaluated by
WISCI level, walk 10 meters test, walk for 12 minutes test, motor score and gait
cycle. Four subjects were examined before, after 8 week, walking training. Collected
data were statistically analyzed by SPSS PC for Wilcoxon signed rank test.

The results of this study are as follows;

1) In WISCI level, walking velocity, walking endurance and motor score, post -
treatment score were higher compared to pre-treatment score with statistical
significance(p<0.05).

2) In Rt SLS, DLSIO and Lt SLS, post-treatment percentage were higher
compared to pre-treatment percentage with statistical significance(p<0.05). but DLS
I were not statistical significance(p>0.05).

The findings suggest that spinal cord injury patients with incomplete can improve
their WISCI level, walking velocity, walking endurance, motor score and gait cycle
through Treadmill gait training.

Key Words: incomplete Spinal cord injury, treadmill, ambulation training.
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42 HEFAAR A BAALE SN EAL B G AGANR AT Hee
B8Ry FUHEe e *f’_:’z}—J BA7] AAER ofgt FF o] HA FLF F
Az dFEL v e @29 A FF3A X H{FEFHARY SAF ¢
AR $EE& Hgqgez 7H o] ALSEE Al stz EYZQA 9EE TIPS
st ok HeEAdd AF vinAEE gRE vhA] Zazx e A €%E 7HAA 9
on 7Y 2 HIALHE FAE AL g8 T e oplg AulHoer & 4
F& 7ARR AAG Bz =78 o8¢ 7Y E BygEFHo] AFgHA o]FojXrt 3}
A vl E B IBE HFERR] A WA ZFo] HIIE &y o], AW7]F0]
U A7l Rt 498 AL Bu §a ik (Fraser, 1999).

Burns(1997) B¢ H4E33A9 86%7F 43te] Ry s 5T 3oy 3
T4 @Al A @%E]T‘:— 277t BYPE FTAANE F dvke AT Aok o] FH
ot AZAEEE T MZE obAYe #3854 Bracken MB, 1990; Bracken MB, 1997), 417
82 7]% ¢ 3FAH(Hansebout, 1993), 28l FAAFH oz 27 LA (Cheng H& Olson L,
1995)3} 2 N2 Fd9 7|ed & & 1 oy FEAI = AHE 7HA
£t} (Dietz V.& Wirz M, 1997)= B E0o] Yo 9t}
olglgt HuEE ¥EoR HIZde 1d¥y S oidd F3<A AE(dynamic
condition)o| 4] B HE L FAA7|=d EEd BTy 200 2 X583 HZ
HoeZ #3|A 3 gt} Elizabeth 5(2001)2 3% E84A A& oA AFsAA E
HdEdg o8 RYFHATN HPESE HPAFHY Frtel A oAYA An7F A H
oz Wi s od, Edelle(200) 9ol WA Had HydAd SRS Qo= By
HE Fst7] A8 sRZTHA 7153 AZIAZ(FES)E F1, 30%2 AF AA Emy=d
BYTd A% NAudSY By BasEn Edsw R#Ans 9L FH2
go] AT AFAE A EE=d FdHol aFHon T

welA] o] MPAFENAN EH=Y ByPFH Bo] o L&Y BAAE 93
M2 NEYPORE AHEE 4 o, 329 7|53 RYTYH BPEE RPN 7Y, 1B
PF7], AR && 283 oF &5 F4E A8 20U E ¢ F AAJT 2EY o)
AP ATFEL AT FAE €9 F7] A%t X (hamness), E2H (pulley), ZH A
(frame) & 27+ EFT =50] T =Hojok ata, B3 A &xpe] FFQ)o AAZ =

i~

& AT FH Ede dHE A2 Yo UFAHA AHES £33 e AAoH. o]
2 At AF AA7} Qe SdF AFPs FEHdA dutd oz AlgEHI e Ed=
ol HAAAHJA £58 ZF71sle By 48 Ay Fd qAAE Adsle WISCI, 23
&% B3 7Y, 27, 13 Fro ou3 J&E nxe=x dolruzxl jof
o. 9+44
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AAZ THAZLANA A5E LE 489S dALE ST E A0 F4E A= BE

BAAAN FASATE AT 20039 645 EH TdE 9€AR F 8F FX WPEA

o ATFUEA dAEALE g 2o 1) HFEEReR st B4 mu(ASIA C,
]

D)E A& v iy & 6o A ¢ A 2) BxI)Y A Fo] F Ve BT F
EFFo #AGel 46m o) 5S¢ HAo] sted Az 3) &9 F AF ¥l glon
& A AY 9d Aol gl A 4) #A b Hol Age] gl vib] F FH
o] 7 & o] Modified Ashworth ScaleZ #7}3t%E& ¢ Grade 1+ ©l13<Q 34 5) Ef=
2 oA 05mph o]Fel $E2 200m °F BAFTH srigt: Az A7 flve
ALY MEE B2 A7) ATHEE olFE oA Fol JHed &R AFExE 2)F
o Huln] @zle] =g HFYP2 7|FEL 4HmE AA} AL FIM(Functional Independence
Measurement)2] #7171 2AE FAHGranger CVY Mcnamara MA, 1984).

A7 dida 12 304 dH e wEALE ¢ L1/LL ASIA CE Fgda, uy
F 16700 Bad AR, FHFoZE A4Y L /AL YA WISCI FF+ 13
Hoz RxV|E A8 EYrl(waken)E °]&3td F9¢ =Ll 10m o] Ko
7bsstdth A 2& 544 @42 BEAIRE UJF L3/L3, ASIA DE Jdwtn, U
S o/fde] ZAod A2, FHFo2E ZFAFH 4G o] Ao, WISCI H+& 7
Moz HzVE #8331 Fd(crutch) S ©]&3t9 189 =&E& wo} 10m o]¢e] Ho]
7Fs 3kt AR 3& 404 oo g WEAIZE A% C2/C2, ASIA DE Aty dkd
T 2274490l ZAAY FAER, FWFoR AFY, ¥WH, EUF, FE£F, FTF AU
WISCI(walking index spinal cord injury) #F+ 1332 HzIIE &3 w37
(walker)& ©]€3la] =&Rl0] 10m ol4el ®ao] 7He3tArt. 3 4= 484 GAo=
Agow A% 1L2/L.2, ASIA DE Agts, Wy % 7874Yo] Ay Az, gYFoze
BATE ARE =, T50] U WISCI A$E 9802 ®Hri(walker)E ol 43t
F9 =& 10m o139 ®ao] 75t Rh(Table 1. =)

Table 1. Subject characteristics

Subject Age Gender Diagnosis ASIA Duration
(years) scale (months)

1 30 Male L1/L1 incomplete paraplegia C 16

2 54 Male L3/L3 incomplete paraplegia C 9

3 40 Female C2/C2 incomplete tetraplegia D 22

4 48 Male 1.2/L2 incomplete paraplegia D 78
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B Ao Algd EdEge mFo Golbal fitnessAhe] SAS7008 o] £3t%c). ®HE
Al T AE(EE)9] HA L Edelle(2001), Elizabeth 5(2001)0] AgF ZZEZS FIZ2
gtod, AF 53 FEHAAM A7H-AY £2E FAT F EBB T4 dA AYgHE 5 A
AHoz &%yl Z/AHEE Q. F, 7] FARE 0%0A4 ZRHAI L ByY& A&
HA EdEde £2E JAs] F7HAA AL ?ﬂ%@ 7L e £5E 1942 ¢
T 1A ~2F)7F AUE, 28AB~43)d e Hx AV-A9 LR 25%E S7HAA
AlgkiaL, 3BAI(G~6FAH)ANE 134 & 50%E F7HA7]13, vhA Y 4gAo A= 3



9 &xd 100%7F S/t =S sk ¢ Ed=" BYEFA Fol sHestd FH3EH
Azt A3 A E T AFoleH ATHe HEF S, BY A F3pA Ate]9
ZA71%k §2471, HEo] FAAQ Ae5H AT FFAES FAHRE TFEPIH Lo
OE el fXE BYABAL T go] A7 Bxd Fr Pgez dIch 4 gz @
A EYEY BYFH $EE Table 29 20

Table 2. Treadmill ambulation speed on step

(mile/h)
Subject self-selective I step I step Ml step IV step
1 0.7 09 1.1 13 1.5
2 05 06 0.7 09 1.0
3 09 1.1 1.3 1.6 1.8
4 0.8 1.0 1.2 14 1.6
2) SR

(1) F-scan AA}

HYPRA Al A&3tn 34 953 2PFr|E 23 F U3, HFT3 84
& &o]3tA |FE Tekscanrite] F-scan(Foot-Scan, version3.623)& ©]-&3l4th(Fig 1).
Bez=r]e] 2He A obo) Wi A Ho] Q= ot BAtGnsole)ol o FH = EH W,
8 gzl 960719 7R 7] (transducer)?t 0.221%19] ztA o= 2187 60E9 AR
FH2 dAA EExHol AkFig 2). 4z AA7IdE F A 1/ AEUE™Y], v
e A Hed, ol 43 RI(0, 00 Lo 9 Add X st wEtM xgel F
He EALY FAol WEeg, yge Frte HHER £o02 olFdeE AL v Frh
RYPF7] F Fsx9 FAY Exd w2t A WA Iskx] AR 7](double limb support
1), @3tA A A (single limb support), F HA F3tA XX 7](double limb supportd), -
Z7)(swing)®] 4BAZ BHan 2474 MEES FIAIAG. old ALY %"Q(COP
center of pressure)S ¥ A Fo|A Z+Ze]l AHI|A Z2AH GHI o HAHFge F
AA 489 Jo= Uxe Ao HHY, ol dute A & Aoz EAF F Alﬂuﬂ]
o] 4L &I Frt

> (pressure X x-coordination) > (pressure % y-coordination)
S pressure > pressure

NUF EAY FARL ohL7IgoE ABE F, A2AA(nitial contac) M AU
F4e AFY olSAY(CmE FHAT AAE Awers] wuige] e} 9 Fol
A AFEHSE AFAIE AAS FA B2 AAAY HYL BHAEE Ho} Qoo B
8 delHT PCAl AW AEEASGE 7 ALY 5@ LS AuAIATHAE,
2003).
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Fig 1. Foot-Scan, version3.623 Fig 2. Foot insole

(2) RY& w9 213 AAHwalking velocity & walking endurance test)

B3 &% ZHAWwalking velocity test)oll Atgd HAPELS 43822 WA 7V &
of AbREE WMHOR AHAXAAE o] £3t9 10me T3t F Mg 2mA ] FAIg A&
T3 &, A HA D59 heel-strike WHFEH 7 EFE 8m A whAlT AEF 9 toe-off7h
Az FE 2me AT 6m ZAojdA = FAHG AL XL, 288 NS FH(EER
(m/s)=A & m)/AZHsNete B £5& Aidste Wolth(Patricia 5 2001;, Elizabeth %
2001, Katherine 5 2002.). 542 F 33 ol wE HAsto FEg o2 st

B3 X338 FHAHwalking endurance test)dll AF&¥ B3 HAAME L 30me EHEL 128
T dutirEe] AfE ZeA ¥ AY FA4sd B ATEHE Adse WHolt
(Janice %, 2002).

(3) WISCI(Walking Index for Spinal Cord Injury)

WISCIE H5&4 822 943 »gP/ME T 24 2834 E$(physical assistance), B
£7], 2237 4 AT AR wE A4S vEd Rez 9 =52 I
A Hd Bz HEE F AEY EfeR TFIHAL, AL HEE IANFY EFeR
ATk BrhmTOA AR REATE RS, BYY], 5E XFo] Fo] oy, £
G3 Agols L Hx AEE AFRL, FFAA AHEASA, FFd AHEEAEA
He TR o ATAA AREE WISCIT 52 20719 7Hd-& Ditunno(2000) 59l
A7oM BAsH et Huded FEHS o] 83t Hrbsh

(4) Motore H 5~

Motor 59 H7I= Daniels, Lovertte, Lowman, Kandall 5o} AR e =4 A3} =
ol diagsts 289& SHs Jd, EF5AY dF 33, A5THY HUh A5EHAY H
7He BAog EEHAR AANETR JAH LR dE AREHI o HAFEEY Ao A
AHE-E & Motor B4E H5EHE wWE £8 F(key muscles) C5¥E S17-A] F 1074
2 HAFANE 28] Nold 53, G2 43, FE 34, P 23, Tt 14, Z9 NTE 03 o=
3, 5 7427 5034 100822 FAHAALJudy, 1986). AL F 33 o WHE =
et Ao A



3. 2w BY

B AFAY A5 4L Windows® SPSS 100 Z2a9g o] &3ty ALAY s
th 24 dEo) ug Hdy TEAAE A4E AT F-scan, B8 X9 A8, WISCI
, Motor ®42] z}lo]E= Wilcoxon signed rank test2 3ttt A8 #2438 HAS7
A8 FoAE FFL a=0.062 A

1. WISCI levelo] 3}

8Fzel Ed=Y RYFH A, ?94 WISCI H+ W44 247 A2 4 134, 74, 13
A3 9FAA A= F 184, 127, 2037 127 2.2 veigten, daAte] Fd WISCIE A
24 105894 A5F 155402 ?‘fo*o HAuow FAHOE FoF #}0)(Z=-2.558, p=
0117} ek th(Table 2. %)

Table 2. The Change of WISCI Score

(level)
subject pre—treatment pre—treatment Z-value
1 13 18
2 7 12
3 13 20
4 9 12
mean 10.5 15.5 -2.558""

2. B3 &xo W3l

8F7re] Ed=d HIYPFA A, T 5’_63 SxE g4 44 s A 0.37m/sec,
0.17m/sec, 0.55m/sec® 0.5m/secol A X HE ¥ 0.64m/sec, 0.32m/sec, 0.96m/sec®t 0.61m/sec
2 Yegoen, gAdze H7F RasreE X8A 040m/secollA] XN BF 155m/secE A+
Heow EAYHo R #93 xo](Z=-2533, p= .011)7} YElw}.(Table 3. &%)

Table 3. The Change of Walking Velocity

{m/sec)
subject _pre-treatment pre-treatment Z-value
1 0.37 0.64
2 0.17 0.32
3 0.55 0.96
4 0.5 0.61
mean 0.40 15.5 -2.533"
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8Fte] Ed=d HYEHA A, Fo By XFHS g 44 XE A 270m/12min,
105m/12min, 185m/12min®}  329m/12minolA X& ¥ 435m/12min, 224m/12min,
525m/12min®  385m/12mine.2 YElgow didxle #HE HY AFHE g A
222.25m/12mino A X EF 417.25m/12mine. 2 ZF7} Hon, SAFHZ #o3k zo)
(Z=-2.533, p= 011)7} YErRtH(Table 4. %)

Table 4. The Change of Walking Endurance

(m/min)
subject pre-treatment pre-treatment Z-value
1 270 435
2 105 224
3 185 525
4 329 385
mean 222.25 417.25 -2.533"

4. Motor A9 W3}

gEztel Edl=d HaEY A, Fo Motor A5E 47 N8 A 823, 644, 66347 824
M g F 884, 683, 7877 0¥ ez vehgon, qdxe] HE Motor e AR
A 735 NgF 1oz FU HyoH, BANR FAF Ae](Z=-2533, p= 011)
7} YElwch(Table 5. 3 x).

Table 5. The Change of Motor Score

(score)
subject pre-treatment pre-treatment Z~value
1 13 18
2 7 12
3 13 20
4 9 12
mean 10.5 155 -2.558""

5. RyPF7]9 s}

8Fte Ed=d RYPYFA AF A, Fo 23y Fr|e oS} Zr FEA AA I
Al vz X8 A 17.44%, 41.08%, 31.99%<9 953%°lA A7 F 2+Z} 1578%, 37.02%,
20.92% <t 13.92% 2 yElyton, digdxiel Ha PR AR 1S A A 2501%0A4 A
¥ & 2191%2 Bastgdol, EAHos 9% 20](Z=-985 p= .325)= U, %A
AAZIDE A& A h3A 42 2642%, 4351%, 2654%9, 3567%904 A5 F zZtzt
12.27%, 1851%, 27.67%% 1961% = Yelwtom, tdae] g A #E FetA AAZI D=
2% A 33.03%04 AE F 1551%R AR, FAHCE F9F Rol(Z=-2.111, p=
035)7F YElEtH(Table 6). =3 &% datA AR A 4z X8 A 27.48%,



8.39%, 26.13%%}, 2361%°NA & F z+7} 36.809%, 30.70%, 23.68%9 36.05%% 716t
o, H{ LB dakx] AAJNE AY A 2140%04 2E T 31.83%E FUtEHen,
FAACR Fod Aol(Z=-2111, p= .035)7} Yetwtth &% @&x] AA7= gidz 4z
A8 A 2866%, 7.02%, 15.34%9 31.19%0A A& F 3506%, 13.77%, 27.73%%t 30.42% =
F7bstg o, B 4w dEA AAvie A8 A 2055%04 2F F 2674% 2 STk,
EAHog o7 zo|(Z=-2.111, p= .035)7} LEFSTHTable 7 3x).

Table 6 . The change of double limb supportI and 1T

(%)
subject Double limb support I 7 Double limb support I 7
pre-Tx(%)  post-Tx(%) pre-Tx(%)  post-Tx(%)
1 17.44 15.78 26.42 12.27
2 41.08 37.02 4351 18,51
3 31.99 20.92 26.54 2167
4 9.53 13.92 35.67 19.61
Mean 25.01 21.91 -.985 33.03 1551 -2.111™
Table 7 . The change of Right and left single limb support
(%)
subject Right single limb support Left single limb support 7
pre-Tx(%) post—Tx(%) pre-Tx(%)  post-Tx(%)
1 2748 36.89 28.66 35.06
2 8.39 30.70 7.02 13.77
3 26.13 23.68 15.34 21.73
4 23.61 36.05 31.19 30.42
Mean 21.40 31.83 -2.117 20.55 26.74 -2.117
V.3 #
nye WS, 7Y, LENL, LHFEHVD, AFA, ¥ R 289 FAAE 5ol 8
THE BEHA 57159 AF(Norkin 9 Levangie 1992)2, XA AANA Hdg H71H
A5 A Felz AZATS T dEHo SKETE FIAA A AU 2
TE WAL F ds | HFE Hao] o]Forh(Jacques et al, 1998).

Shumway-cook# Woollacott(1995)2 H 32 373 7 LHS AAAHE 7IA2 o}, 3
of A ARt 4 Feles FH B v ASFAAM HSHM g5 FEHE
wAYS AYAA 2 5 Ad3 3 U% ol FFNAAN T2AZAZRH Eoles
1a) g T4 ARE F ARE ddsta Nuste 22 dL £7
[}

st 2dst APAH F 3l 2)\% A& ongtH(Van &, 1997, Van %, 1993).
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A% 1L N7 3 2% (neural networks)e] H33 53’}4}7@4 54 &5 A&HHQ v
< 543 EolA 9T FEHE olFA Atk B3 2 Fo] FrIHALR FHo
P2 5F, A= ey, o5& #7135 e F249E& 4388 o Central
Pattern Generator(CPG)&}+= 01—2— A}%ﬁ}tﬂ(Grlllner, 1973; Smith, 1980), o] A& L &% 4
$EHEE s d #BodE AAY Adez nadan YHGrillner & Wallen, 1985;
Jacques, 1998). A% ¢ A4 1}30}7] AsAE 37HA T/ AFo| UtkE AMde] o
A7E 3 a9t (Pearson, 1993; Rossignol. 1996; Pearson, 1995). = & 3 7}A]+
a#d fA9 #AEE AHolx, F e AFHEY #HF AFojnh. AFHte #AA
TAA AFL A2 A&e FHEE LHTE 2 VAT EIANAM FEHE ¢
5 84 TAAE ASolxn, 1#AHY YA BHEA FAA AF5L a#AH FH9 I/
EEEH fdEe 184 XY A4 Az & F Yo gex FAE 2/5FE719
HAaAFol T2 A aRH o2 AGHR R B S §54 £F5HEe] BE
HA =% E&0] Asldr).

Lhermite(1919)$} Kuhn(1950)%

7] oE AN Bgd FHF &4 9L
g g dML, Ve 1 A+ 4

< o
stepping movements)®] WEXE AL 93

o oo

=2 T

E4E 42 #FANA £F53HA &5 & <
A AN &£53A EFYH FHYE g
AE 27 A€ Yd 3 Y (self-propagating
4 ok ot

Bussel(1998) 52 €A A4 &4E 4L #AdA Az X9 AAZAA £5HA
T £8E Rah oY 53U ZAH &5 (frequency<lHz)> FRAS ZxH<

A= g8 HAAL, FEHL 24" F oy &53HU 5L 43 FYHoZE 9
Fold # glow & 39 t)d F7i(step cycle)5etet HAAT T ok

A He & FAAA A mdFd 37 AR AFE T3 dojdde R

T dolATt B8 HeEAd A4 848 HHAcR A2 F Y. Calancie
(1994)2] R 310 A %%7& Br &4¢ 48 F 17d B #8471 JFHY EUE“EQE
A 1Fdo] A Fo] RFFE AN A2 vt2 F AA A 9 E4FHA
(involuntary stepping)¥ #< ®24& Jetdon, & 319 2E o] olg % &
o Fodte AE AT 5 AJGZ Pt

Hanna# Frank(1995)& A7 dojus FolAY HAZE Aoy #xtel M 0.2-0.5HzY]
712 A A9 SF Yol dojytrla Hugu, ol#d AL FEF Qe vy
2} 2 31(decapitation) ¢ 0] F o] dojilE ol AL L E A FIZ WAl EE YT
#o] gltksr FAhr).

Elizabeth 5(2001)2 ou] d¥ o= 399 E47 A& (F, ASIA C, D) #FA A
AFAA Ed=dE o] &3l (Fig 3 #FR), 3 Aty Eaxs9 T4 5o 208 8, F
g 53, 3/MY Bt Ed=T HAFHFEAE 0% AA 3 Ay, 23L&} 0.118m/s9
A 0318m/se. 2 FAHAT, B3 AFEo] 20.3m/SminclA 635m/Smine. 2 ZF7HE 5L
22 2&(oxygen cost)o]l 1.96mL - kg - m'elA 133mL - kg -m'o2 #AHd E
=Y HyFHo] 1Y &£uo} B X TH Frhe Aa ARF] o] FHHolda B
it

)

T
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Fig 3. Body Supported treadmill ambulation

training

Edelle(2001)& 999 w4 E4x HA$E&4 A8 ez Ry s sy 96
FAZ2H 7158 AVAFTE F2, 30%9 AT AAY FqA El=DE o)l&dd FF
15A17HY F9 33, 3719 5¢ RIFA(BAE 0%)S QA Ay, AR Y5 H(over
ground walking)©] 0.12m/solA 0.15m/sZ FAHJL, Ed = HFEEE 0.23m/sol A
049m/sez wethon Eded B3AZDE PBmolA 243mez FIHENE, A
(lower extremity motor score)e] 1584 18" o2 IAHE= AYE 7l Edc=d F
dol st grYsHo] 77 ik B st

Ichiro 5(2000)2 1089 A& F3F 8xlolA 45709 NFAA EH=E By F
B Aokl EEAEE QA Jog dukd EAE e AAS IS vlus 2
3 By AFHe] Efe=d BYPFHAR} FYXEE HAT DA 381.2+110.2mel A
4085+1080mo 2 FAHYT, AER ZIYXR AAE Aol 3725+114.0mel A
396.2+1100me. 2 FAHNon B £ Edced BygFdd SA8E AN I
10.0£0.9sec/10mell Al 8.3+0.7sec/10m2 2 #9334 A=A, EAFE T AAS I
95+09sec/10mo] A 89+09sec/I0mo.2 Wl ow #WURIT F= EJedd nByEH
FARE AT G 223:23steps/10mel A 19622 2steps/10m o & F3HA 3= A
, BEXE 9 AT (e 215+23steps/10moll Al 20.8+2.4steps/10m o2 Wyt 1
B st AXHoZ A ¥y FHRT EJed By FA st o A Vel
3 Bi 3R
B AFoME o9 22 AT AAE 2AE EIA 5 SR A EYed 1y §

il

2

kg o rle

)



e HEPS ° Jeus WISCL, 23 &%, 23 X8, motor score, & F7]2 W3}
g dolru Qe A7 2y EYsd BYPFAL ALY o WISCI, B3 &% H
A7, motor score? W37} FelstA TR on, 23 F7] F A WA FakA ARV
Z A3 e I A A7), F AA F3A A7, A% @A AA7 AN FET
WalE 7lA g, ol#d A3t: Elizabeth 5(2001), Edelle(2001)9] 7ot dX& AHE
7+ ket

Stefan 5(2001)2 AFAA e Ed=d RIPIFAEAIE 0%) Fo 2RYJ&E, 3] 2
g% duA xdle FJHABAS AFsAed, $H F 65704 2457 Ad 2589 HEF
AA AFAA e EHdEES oj&3d AV-AY & Z(self-adopted speed)E FH
dle], o] &x9] -25%(AH &) +25%(WE), A7t-AMEEEAA HPFAS A 23 £

4=(cardence, r=.75), & X A (stride length, r=78), %A A X 7](r=.31), AAZ(r=.12), 7]—
28] 2(r=.37), WZ&32(r=19), HEAZ(=31), HE o|F2(r=45), 4F E&=-5H) E
= o8 Sx9t Fo FRAAE /HAY3 Tk A FH BEVIE Y AT
A7 g EdEde 2ydFAE 1y, B dAFdAE oA HA5LESd 89 A
TH-AdE & oA HAAHA F7HE AT FUuH

Eded 23 FHS A B F FHRAHL YE Yv BIPL T4 A FE
5 2HL 22183 AA 2HE ATt Malouin 5(1992)2 EH =T Fo] IAAE
AA F71Rde EFEY YA BY £EE FAIFEE st e =¥E F/HAUG
I AR, A9 s wME 2yy 22 oz gL vE S JEdEA s WE
o EIHFolEL FwH 3t (Hesse 5, 1995 Kottke & Lehman, 1990; Shumway-cook
& Wollacottdla, 2001). =3 Ed= BPFHLS 54 A A% (task-oriented practice)
olUxgt AAe] BIyYPFAR [FAME A X FH HIZY((task-oriented approach)e]| ot
(Malouin 5, 1992; Miller &, 2002).

GeiA BRAe BRTAS A%z Amad
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