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371 &= (Parkinson's disease)< 217 AdG=4Q =arle] FH| A= <l
af st HeA WAStolth(HEE, dF3], 2004). 9SO Yo w
= Ha 2 Hds aga oE S5 Fo] oy 1 A A ofF
T A kel A A, 2005). =M
o, ey A% 6040tk EArE o xRt

=
obx arEd el wAol &R WHEC] i er sr(olthE] o, 2005).

rlo
fu
br
r o
i
=
X
x
(2
oR
|-

A

3= Q3te] &5 $hA(bradykinesia), 52 & (rigidity), %14 (tremor), A}
Al &<t (postural instability) B FEA ol 3 £ dAH Fejad
= HESQIth(Marsden, 1984). o] &3t x4 Fofjalow Qldete] dFALS
F9lst7] s Basgk 7]EAQ FA B, gk dgkslr], Aol A Ao
A7), AR LE2r] 4 Aurt WEr] o 87 o8, 9] §
o = =1%o JH(Bloem, Beckley, Remler, Roos & Van Dijk, 1995).

oleld 919 gl el G wew fA4 I A Bebd, w4

’

oAb, X NFE A Zo =7 o3 WA EH (AN 5 2004; Tinetti, 1994;
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Hobson, 1999), 44t =219 Y vl &o] 30%4%= <™ Hls] =719 3
AHEL 68.3%° ©] EH(Brod, Mendelsohn, & Roberts, 1998; Ballard et al.,
19971; Tinetti et al., 1994). o]# gk QWIWA 3 GA}e A5 A4S 71A

Qa1 Audls Agel= JFS vA= vf 93 2o t(Bishop,

k=)
1
ri
o
2

e Wb dojdn wEbd 93-S dAtske A e Bele B
FS  FHstE Aolth(Austin, Garrett & Bohannon, 1999; Chen,
Ashton—Miller, Alexander & Schultz, 1991; Sparrow, Shinkfield, Chow &
Begg, 1996). Foll& Ry Aurt diHoz =dAde Feles He A
Amel Hdgho] XM, X8} 5F IHY XIHELF FHo] oY
(Mak, Levin, Mizrahi & Hui-Chan, 2003). 717312 {7 Gl &S dA 4,
HE A AE FoelE BHFgo]l wig o FAelH, 53] 10179
& 5SS 2ARE AEAA 81%9 & x50 FolE H ol
ottt w3 tH(Brod, Mendelsohn & Roberts, 1998). Hobson(1999)-&

= SRl Al dolA FelE EYS 5940 A8 o] A5 At

Fe® 29 F suetn stk gel® wa A g Fad e o

2=

A FellEs de Aolth. Feles A3 @ (leading foot)o] o
ol Agjd #F9 FTAo] dor HFAAUA G 9ol AXA HER
Eol9} FoES W& T Aol HA FA A (oot clearance)™
obHe Fol&E wae] A ¥yt Wt 3 (Sparrow, Shinkfield, Chow &
Begg, 1996).
FolE Bt dEE Ao Austin 5(1999)2 F 2015 oz
7FA 3£01(0, 3.1, 76, 126cm)e] WiE TE Feles dE By APE 5
Rl o]F 76ecmet 12.6cmEole] FofEol HAe $FAe] Ava Hial
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5 AR EH FPEL Y= & Alo]e] 23 AP (Foot Clearance from the
obstacle : FC)
B S @S v FoEy c2wrtg F e 2w HEAZE FHA4

G2 A e (z)0] o

6) A& @drter & Ato]e] A& (Toe Distance from the obstacle : TD)
Yuto] AHogHE Wolx= £IHLTO2)2 ¢utrtegr #3 Fol &E71A

o] Ag(y)w A4 A

7) A5 & EX Alo]9 A (Heel Distance from the obstacle : HD)
HolES {He & AHojERZEE o Edlo] x| Yo £=IHRTD1DY <

W A ] A ()= Askarar.

|t

8) & X #(Stride Length : SL)
FolE W7l A fditrte £33 FoflEs 942 & e2uriE & ko 4

ol(y)& At T}

9) TD ratio (Toe Distance from the obstacle : TD)
SLefl tigt TDe] H]&, (TD/SL) X100

10) HD ratio (Heel Distance from the obstacle : HD)

SLel djgk HD<] H]&, (HD/SL) X100

11) B.7(Step Width : SW)

B Aol Fa fusle E3 egwste € Aol #9Ax)
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2 AAksk
12) 99 Hip Angle : HA), ¥&Knee Angle : KA), &&(Ankle Angle :
AA) #47Z}
| =5
W A7 Sl of drter ZoA] HEAE S o] wE ehe] Alo]zto|t)
13) 949 W-¢)-dZ(Hip Adduction/abduction Angle : HAA)

d90° oA FFH(x) HWHe giE #HEALo]e Zhs
wl zholth (H)3h& 9 A (abduction), ()2 WA (adduction)S ] w| gk},
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BEy BAEC]l ABAT LolA MY APse], TR 2e A
of QE PR waA A A 2FHA 5HS FPst: o2H WP

18173 Parkinson< 12| A A<l “Xzwin]o] #H#3lH 1 (Eassy on the
shaking palsy)”ol| 4 Zp4lo] B 3w o] L=

A B AR dETEel Bkl Ywsiit. 2= A

& Aoll, 1Elal F ol #Ete wlg- AEsta AASHA AFsksith 19
M 7)ol o] Z3Zteo| Parkinson?] ©]&& =3 charcoZ} o] HWo ik <At

A AAE BEFeglh 18799 IS 4 M8 AEE Y E b
Ale] 71l vk EH AT o 5eAle] 471l 1967 Hoehn$t Yahr
of gate] F o AlEstE v

9} 714" (Parkinson's disease)S =319 217 9 (dopamine neurons)®] W
goll o Astel A7 AP AABA s BErh 18179l James
Parkinsono] #1590 = o] Wl tiete] 7[&atdlvh. 1 Fo o ol gk
Hel e et olsfet Al A=W JHEtel oA g WHE o] F
A HAqh B E3(evodopa)’t EHES MAAZTE 87129 dAL
1960t} ol o]FojAT. e5d HNEHL FHAES dE SR
AXNE e E F HeE A WA 4 A ZHneurodegenerative diseases)
<ol stvtolty. @A 3 B Q)HA AmEe wa FES W g4 A
TEo] g £xr A& AP vk 2 Al gk AR o

Il
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stol Z1%atgle Aol el AR om WA A2 AR B @
Aol Qglomz z7lo] A8e WS Awa Aol W Fassl o
541

At HANEWH AT TE Q900 late] WAsE o249l
2=

AFAA ] &2 d(movement)e 53 A(motor cortex)ol] &J3fA Lo

WA Ad 72 28AE AR A Hed olF= FAE AF

PO7|weF st HFdA ZHol o2 JseS Agdr.
FA R AETL “‘FA 9 273 Z(extrapyramidal circuit)el] &3 FHo] T
o, ol# 3 FA QR 32 3 A(substantia nigra), A XA (striatum), A4
3} ¥ (subthalamic nucleus), & (globus pallidus)e] <5 2 WHFEA
(external and internal segment) 1¥] 3l A]“%(thalamus)S X 3$Fst}. S| 9
2 AT S AxAY 144 =37 217 A vl (tonic dopamine innervation)e]]
et FAYdSs FAATIAY B AN & dn AR 29 A
A

Akl sl S AA el ofste] dojuAl H= Edwle
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3) A& #FA o AAHETH B4
(1) 71~ 3 ef st

1A o] FA e HX13 AAAAS HHA R AHIris AR
&5 &4 (Roberson & Flowers;1990), 417354 (Alexander & Crutcher,
1990), 217 A 2] 84 (Graybiel, 1990)F oA 5= At

1A gt w9 3k A A o] th(Graybiel, 1990). 71 A & 9] 27}
A Fa 9%e oed 2ok AR, GdIad-T|AE-Al g 2] WY
A F213 A A age] Jatoltt. A4, oldg AR AHFT =9 AlA
AgEde] xdolr). ZEAA AEAAet #HAg 7|48 24 5719 7]
A, Ao E FYE VAY-AGAE B2 F g4z 7Ae] AR
=g do=r s HA= 20y ARV EAS(Alexander &
Crutcher, 1990). 7143 3 =& Fato] o]Folx= v Z5o WA
203 A Atele] #AIS} FEFEed ol 2 S A ALl o]
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E=)
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a8

@ Adol 9T e B v} W )
of ¥ Al Frhatdlh. Ant mAEE<E 2>clX Wl o]Fe] fl=
A7 = o2 A, o= 69.71544, AF 65.6+8.0ke, A7 159.1£3.5
cm©] o}
¥ 1B sae) A4 54
Subject Age Height Weight i€ arllid()?;lr
16t Gender '8 5 &M duration p Medication & dosage (mg/d)
No. (yr)  (cm) ) (v1) stage
A (&)
1 Male 69 176 56 15 25 Stalevo 450 Ropinirole 0.75
2 Male 58 163 68 5.5 3 Stalevo 225 Pramipexole 4.5 Selegiline 5
3 Female 72 160 69 6.5 3 Stalevo 450 Ropinirole 3
4  Female 52 160 53 1 15 Stalevo 450 Pramipexole 4.5 Selegiline 5
5 Male 67 167 61 3.5 3 Stalevo 225 Pramipexole 4.5 Selegiline 5
6 Male 63 173 68 5.5 25 Stalevo 450 Pramipexole 4.5 Selegiline 5
7 Male 67 160 50 13 4 Levodopa 300 Stalevo 900 Ropinirole 10
Batt 640 1656 607 52 28
FEWA 469 167 479 #4008

* Hoehn and Yahr stage:

1960 d th o] Margaret Hoehn¥ Melvin Yahrol] ]3] A]
).

AR AEge) 445 ddete Jew st g Az ol
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=1

2. dub =219 AlAH EA

Subject No. Gender ’87%3 Héiﬁ?t W(iigg)ht

1 Female 70 158 55

2 Female 62 164 73

3 Female 76 164 75

4 Female 69 157 59

5 Female 76 157 69

6 Female 71 155 70

7 Female 64 159 58
Bt 69.7 159.1 65.6
FEnat 154 135 18.0
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B ool AgH AFET L EA Fule <E 3> 2o

T =4 z2dry T A ==
Ht] 2 Zh# 2}  Panasonic D-5100 2] SR
" Panasonic AG-450 2t ”
” Sony TRV-940 2) "
g 4
=37 Panasonic AG-5700 2 "
%A 2~8  Visol VSAD -usb101 1o gk
AZE 9o KWONS3D 3.0 1o El=n

(4575, 0, 25, 5.2, 152cm)E S YW o7 3F= WhEo] Q= old S A
A(two—way ANOVA for repeated measured within subject design)©]t}.

FEWAL $EIY WA(HE, A, BAzE)olt,
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D BYPZ HX
Gdsk UEE 100mX1.3m 279 HAZE Aol Attt W
HEAL7Y B 2] E Al A 7] skl T

2) BEA Fu A=A

RYPrg Zleor FHg= 204 49, A5 194 2d2 F 6 Tt
H|2}(Panasonic D-5100)& A X8ttt 2zt 7hvgte] Q&= s
#el, =EAS /60022 243kt

i
BN

3) oA 3

IAle] FsshA Weds AEstr] & AL wiAE & e
(Anterior Superior Iliac Spine : ASIS), &% %<& = (Posterior Superior Iliac
Spine : PSIS), &% WE FTAUdAH(mid thigh), FH-F <|S547(Lateral
Condyle), &% WS4 (Medial Condyle), -5 3FH F4AH(mid
shank), -9 ¢ (Lateral Malleolus), ¢ uZ(Medial Malleolus),
-9 F X (Heel), - @7Fet E(Toe)ol| 23kt

4) FolE AX
o] 0, 2.5, 52, 152cm(HO, H1, H2, H3)e] Hol&S& A& sl B3RO
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Al Hel bem®] HO|ZE upee] ZoA o] F Hol7beE sielth 7t Fole
Chen (199D)¢] A7ellAd AFEH7I%= o, dFBLNA 7] AL =
olo|t}. Fol&E o] 25emet 52cmi= vl FXHWF 2 E8. 2o RE| &g

sh ololn], 152mt £29 8 U guy 5o WA Fololh,

5) )2 1
WAL epAS A BAE F A RERE sm Pojzl Rol A Alzaie]

FolES dol bmE v Mt eF k) o] uf FellEs I 2o &4
U B £ HA Ae5dole ol s E gt |, &4 Effolde
o 52 F5 T (dominant leg)®Z 9L ARFS BEXA5 T HolE o A<+

Aok AeaRte gel my £AE Qo skt

1) JAEHE £8 FIE nY 54 B

(1) 3% =3 ALk

A S QA F-FE WAL A o] 3 FHE AN Abdel-Azizot
Karara(1971)¢] 254 3dHP2(DLT : Direct Linear Transfor-mation)$
Abgatith 3xk #HE AL Al B = o] =(noise)E Al EH7] 95k

HE Y2 A9E3 tyxd FE (Butterworth Low—Pass Digital Filters)Z
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Agaigon, AuEnst oz 44 i,

)
99 #d FAL Tylkowsky W2 (Tylkowsky, Simon, & Mansour,

ALt s, 53 25 #Adol FA2 Midpoint ¥4

(STD19] PSISe] Y 9# — LTD19] PSIS9 Y $1A) / (STD1¢] A|7F -
LTD12] AlZH)

* A== (Posterior Superior Iliac Spine : PSIS)

@ FPES P £ % (Crossing Speed : CS)
(RTD19] PSIS?] Y 9# - RTO19] PSISel Y ¢#]) / (RTD19] A|ZF -
RTO19] AJ7H)

@ HolEy HfEs de & Alo]o 4% A (Foot Clearance from
the obstacle : FC)

(Holes = W71 & = HuAe Z A - =2 Z $#])
@ A= it EF Atol9] A (Toe Distance from the obstacle :
TD)

(el =2l Y 1A - LTO2¢ o= He e § w=s 7k 29 Y
A=)
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® Fol &3 TH A Alo]9] A @ (Heel Distance from the obstacle : HD)
(RTD19] FoflESs 1A @2 dHEX Y AA - Fel=29 Y A

® =X #(Stride Length : SL)
(FolEe WA de 2ot 2o Y A - FelES |17 Ao Wb

2 Y 91A)

(@ TD ratio (Toe Distance from the obstacle : TD)
(TD/SL) X100

HD ratio (Heel Distance from the obstacle : HD)
(HD/SL) X100

© R.ZH(Step Width : SW)
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2) BA A

S BAET AW B9 Fols nAe) zolE FP7] 9Iste] @

o150 EAATE 9598 SPSS 140 ¥4 2z gds 39 319

(1) S B4 D A w5 PO 47hA FlE FololA A B
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df ms

SS

variables

.010*

7.554

229

229

e

—

O

1.832 164
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X p<0.05
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df ms

SS

variables

18.437 .000*
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.605

!

~H

A11

.605

072

216

965
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.003

.009

alol
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3. BANETF FAES HE T Alo]9 3 A

i)

Abel sAA e ol F ol

Atol}.

(cm)

e

°f& 3ol (cm)

25 (H1) 52 (H2) 15.2 (H3)

0 (HO)

2} 3.63 £ 257 941 + 2.00 11.89 + 1.66 8.98 + 6.24

371 £ 094 7.69 £ 1.09 750 + 1.06 10.00+ 1.69

P

Fof et Aol

(p=.180).

el

zpol 7k gl Aoz YERRTH(p-168).

o

el

o2 e

9>3} <% 3>0|A FHofl&E Ho]r}

Apole] %A A7}

G (p=.000). <

1= Ao vy,

7}3s

=
¢}
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3E 9 A HolE Fold wE FeE FofES | A
A gk FAEA A7
variables ss df ms F P
7 13.568 1 13.568 1.999 168
ol & o] 254.493 3 84.831  12.500 .000*
ek ol Fo] 35551 3 11.850 1.746 180
A} 190.026 28 6.787
A 2455.200 36
*p<0.05
<9 3> FlEI HES Wi & Alolo] =AY wE
olE Fol b AeAg adolt. AR FEAE a7t YERYA
O H(p=.180), FollE =o] 152cmollA Fhol a3k Ao 7 wWol At
A wTE B2 A AR UEE 7k 9l Ao Hn
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e 7 77} wEed FrolaE
0.0 cm vs 2.5 cm -4.8792 1.18907 .004*
0.0 cm vs 5.2 cm -6.0242 1.18907 .000*
0.0 cm vs 15.2 cm -5.8179 1.18907 .001*
25 cm vs 5.2 cm -1.1450 1.30256 .855
2.5 cm vs 15.2 cm -.9388 1.30256 914
5.2 cm vs 15.2 cm 2062 1.30256 .999
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4. FAEF LI & Aol AFAF

<E 11> ol ol golB3 Wik £ Alole] A% Agle] BA

Avtol .

0 (HO) 2.5 (H1) 52 (H2) 152 (H3)

+
+

971 22 2312 + 493 3091 + 3.92 24.05 + 554 24.28 + 3.05

+

+
+

AWk =2 13.84 £ 426 14.88 + 6.45 16.28 + 6.52 14.93 + 9.02

+

<¥ 12>& A3 Aol ol mE FeEI Wi £ Aol AF
Azlel Ga BARA Aspolty. golBi wrket & Alele] HF Aol
g Qs gelE ol 7he] AEAE mAE JEPA SATH(p-492).

Fol et 2ot

UEREEH(p=.000). <E 12>3 <19 4>0f A
ARt Felj&E o= HojEd wrter E A
2 yewth FellEd @rket 2 Alolo] M A did FolE #
olo] &5 BAME A, FolE Folol wet FolEH Wt & Abo]d

AT Agele a7t fle o0& YERGTH(p=4T78).

=
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o
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o
Y
Ach
N
-~
Anj
™

o
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o
2
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o
=
k=)
il
o
=
i
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i
N
U
mi

Apole] A% Aol

o gt HEAbEA A3
variables ss df ms F P
3 e 899.834 1 899.834  27.356 .000*
ol w Fo] 84.351 3 28.117 0.855 478
e Goll& o] 81.569 3 27.190 0.827 492
L=} 789.431 24 32.893
B 15026.235 32
X p<0.06

<Y 4>= Ho&

W A ol

(it

30,00

= Hel(em)
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i
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A€

A%

5. ZolE3d EHEA Alo]9

(cm)

=Xk

X
)
N
22
+
)

,m_.\JﬂO
~—

°f& 3ol (cm)

25 (H1) 52 (H2) 152 (H3)

0 (HO)

16.21 + 6.88 14.80 + 7.70 15.71 + 07.81 15.6 + 6.93

32} 13.87 £ 9.09 1033 + 611 18.87 + 831 1518 + 5.44

=
-
215 9]

O

)

T =

RAINGIRCS

al
=

= 3}

CH(p=.778). el

Ao ehsn

] -
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AF AT Aol7}

Ape] o)
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1elell =
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=13
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E 14 JaH FollE mold wE olEd WHEA Akolo] A
gt HEAbEA A3
variables ss df ms F P
e 8.282 1 8.282 145 707
ol m Fo] 90.543 3 30.181 528 668
e ol & Fol 62817 3 20.939 366 778
9} 1372.984 24 57.208
A 8802.585 32

<19 5>E AoEd wHEA Ao

Collection @ sungshin
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B

df ms

SS

variables

1 47.629 574 456

47.629

e

—

~H

122.293 1.475 246

3

20.378 246 .864

3

71.075

28

1990.121

X

of

36

72338.326

A

o7 Hofp AT

al

K

A &Sk o (p=864), ol
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7. 2RA A FelEF ERHEFA Atold A A v&

SR Ao ek Folzat BH A Apole] e

gr gl g Follzd TFE A Atole] Al

=2]
=
@l B4 A3 B EEAD 9l (%)

0 (HO) 2.5 (H1) 5.2 (H2) 15.2 (H3)
5 a7 <=
Fugs TS 9475 4 1505 1717 £ 933 3187 + 1321 27.90 + 7.81
EIa e
/\M] 71+
Hl=
(%) AW =9l 2429 £ 774 24.07 £ 824 27.25 + 952 28.28 + 10.85

<i 18> e FolE wolol wE R A et FofEyt wEEA
Abole] A wlgol thE & L3

wA Abele] Al wlgel tiE ek Fofje ol o] g mike
UEHA kT (p=755). Z RG] e Fol=3t EFwA Abole] A A
ol WE Jde adE B4 Ay, FHdel wel S o] gk Aol
W RF A Afe] o) A I

He wA% A, Holle gold wel R A e Foled WHEA

Atele] A vl Eell= xFel7t gl A oR YESTH(p=362).
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B

df ms

SS

variables

1 2.420 .021 .885

2.420

—

~H

3 127.503 1.117 362

382.508

45.466 .398 .755

3

28 114.114

2738.739

3
@

of

36

24390.607

H7F ey
o= Hol AT

"

al

K

A ko (p=755), FellE =o] 52cmolAl Fhol
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0 (HO) 25 (H1) 52 (H2) 152 (H3)

+
+

971 2k 2119 + 412 21.86 £ 2.82 21.72 + 454 27.25 + 3.56

+

+
+
+

= Rr 2l 1546 + 4.28 19.48 + 580 20.66 + 6.42 2443 + 512

<E 20>% Pgus FHE ol wE el td B Aol
Bkl g Hest golw wol zvel FEAg mate vhehbA @t

(p=791). B7ro] tha Ao axs A3 Ay, Foe] wl ®ike] A
o]7} 9l Ao ® UEltHp=.085). Btol thil Foj & zole gyE B
At Ay, FeollE Eolo wEl BZE ol Aot e o=

p=029). <3 20>3 <9 8>o|A A& Fol7f FoldFE Hilol FU}

b= Ao® ekt

ot

ol
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3E 20 JEy Folls wold mWE Hite] tigh EAEA A

variables ss df ms F P
e 71.880 1 71.880 3.238 .085
o= ol 237.365 3 79.122 3.564 .029*
e Goll& Fo] 23153 3 7.718 348 791
Q A} 532.784 28 22.199
G 15662.343 36
X p<0.06

26,00

16. 00—

| |
5 6.2 16.2

I
2
Z02%=0(cm)
a9 9 Bk g e FolE xol 1HY
X
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<H 21> FollE Folo wE W3Fe| ARFH| W EA otk AL A A

o E o] 00 em 9 152 cm AFolo A x}o]7t Q= Aoz e YT}

Sk B34t EEXE FrolsE
0.0 cm vs 2.5 cm -2.3438 2.35581 .804
0.0 cm vs 5.2 cm -2.8650 2.35581 .690
0.0 cm vs 15.2 cm -7.5113 2.35581 .034*
25 cm vs 5.2 cm -.5212 2.35581 .997
2.5 cm vs 15.2 cm -5.1675 2.35581 215
52 cm vs 15.2 cm -4.6463 2.35581 298
*p<0.05
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B

df ms

SS

variables

1 3339.283 38.322 .000*

3339.283

~H

3 1089.389 12.502 .000*

3268.167

21.389 .245 864

3

28 87.137

2439.837

of

36

507934.408

A

X p<0.05

)

5.2

25

F02%0(cm)

140.00—1
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20.00—

(e6160p) 5 iz

11000

Pl

e BB
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Q0. 00—
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e
A
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qur 7 7} wE o o
0.0 cm vs 2.5 cm 12.6804 4.26070 .050
0.0 cm vs 5.2 cm 21.0279 4.26070 .000*
0.0 cm vs 15.2 cm 22.5692 4.26070 .000*
25 cm vs 5.2 cm 8.3475 4.66736 379
2.5 cm vs 15.2 cm 9.8887 4.66736 237
5.2 cm vs 15.2 cm 1.5413 4.66736 991

*p<0.06
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¥ 26. I FollE Folo] npE & #dE Zbko disk AR Ax
variables ss df ms F P
A 1357.235 1 1357.235  14.671 .001*
Aol Fol 3111.553 3 1037.184 11.212 .000%
Aok Aol & Fo]  434.012 3 144.671 1.564 220
9=} 2590.297 28 92.511
A 630710.422 36
X p<0.06
<19 10> 5 #4d % Ut Jad3 FolE o] 1o Aozg
ol t},
140. 00—
g‘lao.on-
=
H
nr
[l
12000
Tl
0=
110, 00—
] | I 1
0.0 25 B2 16.2
I =2%50(cm)
a9 11 55 3d Zxd gt Jdy AolE =0

Collection @ sungshin



<} 27> FolE Fold wE F& #wE Zto ARFH W EA ot} ALS
B2 A 00met FolE o] 52cm E 152cm ZFoll ZFol7) e Ao®
Uelwth B3 goflE o] 25 52met 152em 7roll o]t e AOE
Badse=3
3E 21 FolE Fold e & #d AFS-H] 2L
K, o 3t 2} qTFQ FolgdE

0.0 cm vs 2.5 cm 5.180 4390 248

0.0 cm vs 5.2 cm 12.704 4.390 .007*

0.0 cm vs 15.2 cm 24.489 4.390 .000*

2.5 cn vs 5.2 cm 7.524 4.809 129

2.5 cm vs 152 cm 19.309 4.809 .000*

5.2 cn vs 15.2 cm 11.785 4.809 .021*

*p<0.05
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11. 4% #4d 4%

o

B

15.2 (H3)

5.2 (H2)

of & ] (cm)

25 (H1)

0 (HO)
103.83 + 7.94 103.46 + 3.29 97.83 + 591 9482 + 1.15

3
X
= ,_ﬂo_ﬁ

89.3 + 8.77

94.8 + 7.40

105.02 + 690 994 + 8.01

|

%9

Jut

[e)

)

(o]
MRy
Uy
N

B

H
N
X
=

o

29>}

-
st

o zto]7} gl Aoz VEFG T p=.223).
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3E 29, e FofE Fold wE e ¥ Zeof tigh & A 3}
variables ss df ms F p
Eahss 71.03 1 71.032 1.553 223
o= Fol 842.24 3 280.745 6.136 .002*

ek ol & Fo] 6435 3 21.451 469 706
9} 1281.06 28 45.752
A 356568.653 36

X p<0.05

<ad 11> 35 34 Z4=d g Jo FolE wo] 1o FaAe

Collection @ sungshin
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3 30. Aole woldl wE wE dd Zho] ARGH] A
et 3 A} oA el e
0.0 cm vs 2.5 cm 3.000 3.087 340
0.0 cm vs 5.2 cm 8.114 3.087 014*
0.0 em vs 15.2 cn 12.369 3.087 .000*
25 cn vs 5.2 cn 5.114 3.382 142
25 cn vs 15.2 cn 9.369 3.382 010*
52 cm vs 152 cn 4255 3.382 219
*p<0.05
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df ms

SS

variables

1 24.540 1.798 191
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ABSTRACT

The Effects of Obstacle Height on the Stepping Over

Gait Characteristics in Parkinson's Patients

Kim, Mi Young
Department of Physical Education
Graduate School

Sungshin Women's University

Falls associated with tripping over an obstacle can be dangerous, yet
little 1s known about the strategies used for stepping over obstacles by
Parkinson's patients. The purpose of this study was to Iinvestigate
stepping over gait characteristics according to obstacle height in
Parkinson's patients comparing with normal older adults. The gait of 7
Parkinson's patients and 7 normal older adults were examined during a
5m approach to, and while stepping over, obstacles of 0, 2.5, 5.2cm and
15.2cm. Only five Parkinson's patients were able to clear all obstacles
successfully; as such, only their data were analyzed. The dependant
variables were measured by Three—Dimentional motion analysis(Kwon3d
XP) system. A two—way ANOVA for repeated measures was employed
for selected kinematic variables to analyze the differences of the height of
four obstacles. The results showed significant differences between
Parkinson's patients and normal older adults were approaching speed

(AS), crossing speed (CS), hip and knee joint angle. And showed

Collection @ sungshin



significant differences between obstacle height and: foot clearance from
the obstacle(FC), and step width (SW). hip, knee, and ankle angle. The
results showed no significant differences between obstacle height and: toe
distance (TD), and heel distance (HD), TD ratio and HD ratio. This
strategy tends to reduce the risk of toe contact with the obstacle. In
conclusion, Parkinson's patients were stepping over the obstacle slowly,

stably and inefficiently.
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