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A study on effect in hemiplegic patients

in the Hinged Plastic Ankle Foot Orthoses and Solid Plastic Ankle Foot Orthosis

Lim, Ho-Yong
Ahn, Yeon—‘]un1 - Kim, Yeong-Rok! - Park,Seung—Kyu]

Dept. of Prosthesis Orthosis, The Graduate School, Dae Bul University
Dept. of Physical Therapy, Dae Bul University1

(Abstract)

The purpose of this study was to determine the effect of HPAFO(Hinged Plastic Ankle Foot
orthosis) and SPAFO(Solid Plastic Ankle Foot Orthosis) on standing balance and step moving in
hemiplegia patients. Twenty hemiplegic patients were either inpatient or outpatient at the
Rehabilitation medicine, MokPo J General Hospital and JeonJu ] Medical Center from July 15,
2002 to September 15, 2002. Patients were able to ambulate independently for at least 10 meters
and to stand independently for at least 10 minutes with balance measurement tool. The static
balance and dynamic activity measurement was determined by SAKAI active balancer(Japan)
with wearing HPAFO and wearing SPAFO. The static balance and dynamic activity analysis
was analyzed by independent t-test.

The results were as follows:

1. There were no significant difference in body weight bearing percent between wearing
HPAFQO and wearing SPAFO(p>0.05).

2. There were significant difference in whole path length between wearing HPAFO and
wearing SPAFO(p<0.05).

3. There were significant difference in Effective Value Area between wearing HPAFO and
wearing SPAFO(p>0.001).

4. There were significant difference in repeated functional time between wearing HPAFO and
wearing SPAFO(p>0.001).

5. There were significant difference in cadence between wearing HPAFO and wearing
SPAFO(p>0.001).

The result of this study showed that wearing HPAFO and wearing SPAFO gave fair amount
of improvement to static standing balance and dynamic movement ability of hemiplegic patients.
The comparison result showed significant differences in between HPAFO and SPAHFO. The
result of this study had a general limitation due to the restricted number of cases. The future

study needs more detailed research and comparison with various variance between these two



orthoses.

Key word ; SPAFO(Solid Plastic Ankle Foot Orthosis). HPAFO(Hinged Plastic Ankle Foot
Orthosis). AFO(Ankle Foot Orthosis).

Heolbl o] AJNERE HEY, 44 HEA, HAY Solgt & 5 Ak ol2 Q3 of7]H o
A Aopy] AR5 59 A4 AA e 53 9 274 A9 o] e oky] AlAH(Sackley T,
1992), &7, a0, Azgel, AAGel, dojFel & FHbshA H L(Anderson, 1990),
24 2 A Al F AL daste], AL ATA 9 , K

& 4 e, waA A KA, HAFS A
Hog olFdE T A 5& /XA old AAH EFFEL A4 T Q(postural
sway)E& Z7HA F3o 9%FE X ADHTunbull 5, 1996). H&E4 xS A ey
= 7o Fo3 ddoze JYIe T £AHA Fa(sway)d #A, AAG &L
A7) A% FAAR T/E AY, 85 AIRAA Y YRSl o
%o] A} (Dettermann 5, 1987). °]¢} #& EAHLE HAviw] #dx7) V€Y S FASAL
P& 3t=d Fols FARHAYH, 1987).
ol NAE FINHE FAAIE TH2=2(Cohen 5, 1993), 2 H(state)2M 2] T3
7]% (function) . 24 9] #8202 Y& 91‘?} FHEAM Y T2 Fo] WYLH I
B 3o o] 9 AHE A n(PZFE, 1998; Johansson 5, 1991), 7152 H 9
ZIAE Yol AFS FA7] 3 A& 28/ &5} AH FF0] L7HE YH
HA}(Inverson 5, 1990). & HFA & Qzte] @&d] 44 AEE 9 7HAY 54
Eg shed 7Y vlRe] HE "5 2h4olH, gt
3k zbAlo]th(Licht, 1965). Zejvt Ao AZolvh, Tz - T4 FrAE, 9
Ab, 5 H ST @48 se AA7 ALl Ao, A H(cognitive), & 3A (mechanical) 2.2
78 58 ZFs st HAA9 B EHAHS W& T % o) (7 @ 2} #3t, 19915
Q)33 1990; Lee %, 1988), o1¥ &A A2 53 B FozRH Hojur] A3 &
5§5°i AR EFEE 2d3rl: Ik (Norkin T, 1992).
Awhy] Fxle] v £ Hux ZF& xFo At AAA FH(synergy)HHoE <
3 BF717F v A AR Aol F gzr] wo e AR 25xd Asket Al
THA S (synergy) o2 sl #F9 AAS FHstel Rz EAAHoR HEZI) 4 U
(dynamic varus), S@%dol FAAEL wolAATh(Perry 1992 Hill 5, 1994; Perrt, 1969;
Waters, 1974). o)¥ ZxZ 29 A A viul2 Qs dz7] Al2Al 2 EA7E Adel] A
23 wupgon wEOR diFo Azt BolAA Hu, fZv]de o] AW FA =
=g o]l& w9y RS 3§(circumduction gait) S A Ho] RIAEEI} e A ar, oA
287F Z7bebeE W EEEAd 23 ggol velA fith(Bohannon, 1992). ® Hwiu] 3zt
(o)

. mebggom Qla B FAe 0 4 v Uz AZoR wel oFAnA R

]

o

F:U
oxl off M ot

o]%_o]L

-

ool AARFES 9%

S

o
) oZ:L %o Hu

o2

o

o

2 ol rr
Moo o = to g o rlo

—

_SZ rz it

¢

rz Jlm f“

o o
iA%s
N
N
>
r
o
i
o
o
N

F17F ot o el BEE FolEA dct 2w BR Halol o
o} A Hmjy] QXH:— AAQlo v} BPL&ErF g1 BFE(stride length)o] #ow, A+

v 54 2Ak(AdE F, 1984; AHdE 5, 1992, Smidt, 1990, WallZ}
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(Brunnstrom, 1964).

qu}a]é}x}—gg] u]ﬁﬂx%?l x]—xﬂg} u];ﬂ}\}z%o] 51_33 j,ﬂEﬂOi o]s} il—z‘ﬂ.‘:e:!i} _‘E]_z'sg_‘:é _%
M7 Y3 opgd w2750 o] &34 =& dH(Brandstater 5, 1987; Lehmann, 1983), 5
2 AFO(Ankle Foot Orthosis)E& AF23F9tHOfirs Sell, 1980). ©3lx| RE7|= W&o o3l

v A, fEoly dAwo] Qe Aolwiy], HAduiu] HMEFIARZN FEAAAY &4 5o
g Avpp] Z2 AR vl #Bxpel HES FHy] 98] @8lx] K Z7](Short-Leg Brace,
Ankle-Foot Orthosis)& AFg3tA & Q2 (Fridland 1975), PLS(Posterior Leaf spring)@hil

5,
e 9otA BxVe F2 FERAA 283 Al L, A FE5E A (moderate
spasticity)ol VeERu e el deol wkk Z2|Qlo] ¢le FAE A el cH(Sarnod Lehneis,
1971). gl 2E3 g A (glignment) S SA7] 3 @32l HF ol & ZHA]7)
3o Oﬂ%@,?‘ oA Hx7]E A%t th(Diamond &, 1990).
& ERHely, 715AQ BEIE H?SP&? B2 A7 o] Fo Ak H vy
5}0}01]71] %L a4 %3}2] 1‘11719} e PAdo] e @3kx] Bz7|7F vX e G8ko] dishd

r

Aol A A2 AH8Hs] 4G A Edad WA nasls e FUa 2o
z7)e] #gA AFAAE, BF wASQ] B wol vate ATFEAET

JE YRTT FReH(tad 5, 2002), Wobn] BApe] @ Behrg BEkA Bz
A% FFETF A9 gokx Rzx7] Agol AATRN wddl WAL JPIA A2 ol
Aol7k UATT SAATHOIZA, 2001). A8 ATFAE @ BAA F e nzrlS
AgaA 2aAed, FF ATAAE @ DA WEH BAY wzy) 290 17
719 2§ o A AHE wuEsteolol REV)E AW o TL AEE AT
Aolel AZtRT T SATHEL % F, 2000).
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A7
o] F o} H o (Corcoran %, 1970; Diamond 3 Ottenbacher, 1990; Lenmann %, 1987), ®w}y|
Bz AAN #ARY FEt2E WA B Z7](HPAFO, Hinged Plastic Ankle Foot Orthosis)%}
2HY Feb2¥ e ABZE7)(SPAFO, Solid Plastic Ankle Foot Orthosis)E #-&3la 34
719 #8383 54 715 uig A7t 9 2A% ol

= Ao HA2 ¢ Hepy] oA #AAF EebaE delx] RE27|(HPAFO), nAE &
gt2E walx] B x7I(SPAFO)E z+Zt 28 F9| A4 719 w3 (static standing balance)d}
3 W4 g vaste] Avpd] @t Al YEh e £ 8 diste] delmmal &3
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¥ dde BX DU BE5Ed A5 PEY Ao HE2E, A4 © o] HE
doz Qe HeiHlE Jd-g Wi g EE R Y ARE Uude 2039 #AE o
Aoz stgon, gidate] AA W& ohg Z2drt

(1) HEF, 444 HEY, 3Nz A Hvpy] iz

(2) AFA AX WE&E olsfsta wE F U= A

(3) =& glo] 10% ol SHAQ X717 7hse &

(4) Bz ZulE ARgskA] ¥ 108 ol HY Bao] sted A

(5) =9k = - pHel @A FEo] e A

6) 18-, FEBH F5(contracture)o] 1= A

(7 582 48 A4S 45 £og2 w3 S o 10°0%

7He s A
@ & AFd A= 9% A
2. AgET

DAY 7Y L 59 75 24 =7

SAKAIANJapan)e) Active balancer EAB-1008 ZAstgtk. o &A7|FE Note

Computer(LG-IBM)¢} =& #AFg A=< (display monitor)¥ |@ZAFo] Qu, A=y 7

FEH 23U dEdi(detector) ¥ AZ o] A uigztel AA 7Y @ 2 VY o ¥
ko] MM st AFANE HFEH 23U ol A5 2

2 AFA=A A d
2 4¥23E 45 F UE Dot =7 SAHL RaA(gait)Feist o
=
=

ok A A2
ol

= AA
Y (balance)@ ool A& FHEFQL HoG3} F¥(balance)THE AFE & F oy, AFH
3t Fd3 AZo] sttt A& 3 (Dynamic) A, step A&, AA(static)d S 5 4

A% % gk
2) Behog wakn wE7le A%

ZHol A ZE YAAENA BHEYRZINHPAFO)<KZHE. 1>9 2 FHZ7](SPAFO)<
a9 2> AFA AR Ak % } B welx] BzvE #xe telel S HE
st A B d(positive modeD)E& ¥HEIL, HEo] USHe & A EA 2] FEE 1/8<
A HEQYHY Eo|7E 3o, TEFT (longltudmal arch) & °Z] 3t A Y ¥ 7] (support) 9
3lo] FF(arch support)E THEUTH @o] FEFHF HRe BE3 X B 1% x|
E 9w golx= Aol 9lo] "W E(medial side)d} 9E (laterdl side)& Z+zt 1/16%1 214 |
1, Z9S ojnyA e e, 22 (Oven)oll Ho] A3 AxA ALY, ZelsE ’:1'0}4

F7 bmme 170Coll A == d7ta4 Zeb2 8 (thermoplastic) A& o] &
o #EPRZV(HPAFO)S £ - 00AFY #HHE AH&sied, Fv F390°
8 (posterior 90°ankle stop type)o.Z WEAI, ZAPYHZ7](SPAFO)S] wHEFALL 9
Aoz &9t 170°2 719 A7) o

S FulE AR d(positive model)ol]

ZzadAe Yu T ¥ 2

o]
931, AF FY71(Vacuum)E AHE3te] oy
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el FASESs DA FREVSPAFOIE ARt waYnz
(HPAFO): WE7ag4e 9583 fxe 2281, 29 Hgols dojxx =g 2
90 BAUIAMPAFO)S 3717 L8 Hyel @S BEs vE

%

kA A
A gxro 227 wrstgdct 288 271(SPAFO)Y Az SUFA A ol A
@& HlF A7 (deep peroneal nerve)S H T3] ste] H|FFE FE 13 ofdddA A

dalgown wEo - d&Ege 22 ges g2 n, £FEF Aimetatarsal trimline)
& &r] @kl AR el WrEY) - o] H R w32 (Velcro)dt UF 7SS o] &3l 1
Ao wE HEdE e AL o E 3#dte] Waz(Velcro)w AFE3ste] A3t A T

<ad¥. 2> AAFPHERZEI|(SPAFO)

2 A4S 8 &9, G ASeR AXIL BAeA FeE 28t W7t A% FaE
Mgt A4 7 23 2479 Bz7)9 FHE SAs o dd #49 o= sAYR 2
Aatgon Ay HAo|A & & (order effect)Z A A 7] Hdte] F29 A2 AP3A
o 24 FA 23 A7) g8 Ad 2% ol ATE A% H¢7] J“ Ak A7
T AT UAAEA aE A S Bl F EE gAAEdA FYE PP JPsQ
2 A¥S 57 Hste Ao A3 43 3R, dAE F o, °l°ﬂ el s
AFH 5 199 A7 RxYE FoAA FFHE AFeES dd A7A= tdAe
o duEs s, G oA we] A9 FukAlelo] WulE Ao, d¥F F
g 2o o] Atglel divjste] qidAE BEsted HdE s
A&y e o3 2o
D A 7Y 8 SAHGFEsHE, SAAA], dauA)
EebnE oebx HERV7E AGetn o dwupd e F4ol % a5 Al Al(active balancer) 2|
71Ed goll dAAA AdsA AR ATk Fdatole ynlE &Y A #d A
A& 7



HH YR 27](HPAFO), TA Y R Z7](SPAFO)E #2 #8355 $§3 g
A(SAKAI active balancer)«] 7128 $el ?J_X] ShAl Star, Bl & s HAeksk
143}53 OP%IE} zo] 2207 39 AYoT Wu: AW ByP %/‘ggg g Eo}
3L EE Blo], F123] & ’é‘ Alsta, AgAl 2 23] 9 mhx 3] &
83l & =743t 7]%3}91‘4. 33 At on], 54 Alole] FAAEE 3E

to
rir
-{ol
oz
e
09(__1
to .
= 1~

)..

L EAZZ a9 SPSS 10.1 versiong o} 83to] EA A g 89
ar

o
1 PR Z7I(SPAFO) 2l A8 F Aol wlustr] flsto] AFH ?ﬂ
A H

Aol A5 4
7IHPAFO) <}
2ol,

A 7]

=)

| AE7bAE 3 FAGLBAIL, BAS paired t-testE A Alstgon}, 543 T
2 p<0.05Z 3sch & A7 FF g 438 AFHsE(%), TAAZ N mm), HEXH
HA(mm”) J=E7} FF 7]‘—6‘L A G YA IHsec) T BF(em)e HZEZH ARBAE dol
H7] 918te] loj& ARATFE ol &3t EA8ATHE>0.06).

m A5 2%
1 AF ogae] dus =54
ATWYRS AN S <EI>AA AASFE v 2ok AT PR 04F GAR

A;
A 18, AR 29 olgom, ¥ £4 olF B 4e] Feld wWrAe BF AWe o
55.05+13 5141 Ak, thdate] A F-S& 65.52+10.16kg, H A 42 167.90+5.74cmo] % ]-.

Fl

<E. 1> AFdgzAe AT <N=20>

©
oX.
[
e
95‘:’.
2
ofy
e
J-L:l

0 F R ; —

3 (%) 4(%)
44 18 (90) 2 (10)
bl 55.05+13.51 A
494 o] &} 7 (35)
50 - 694 8 (40) 1 (5
704 o) 3 (15 1(5)
A= 23 65.52+10.16kg
59kg ©°} 3} 4 (20) 1 (95
60-69kg 8 (40) 1 (5)
70kg °] 6 (30)
REY 167.90+5.74cm
159cm ©] 8} 1 (5) 2 (10
160 - 169cm 3 (40)
170cm ©] Ak 9 (45)

2. AFUPAS A9, vhal ¥4, 9712

Hopal o] vhHl 22 93 Aoky] 129, FF Weph] 89 olom, HEY WA AAES HEFY
108 =84 7, 2744 HEY ¥l HEG ofF B A FAge wriAe] H



717 349570t w7zt
A7) 6ol ATH<E, 2>,

14 me] 41, 2d~3d Abo] 10%, 3d o] Arel

fo

<F.2> dF Ao 2w, wui Ry {7 <N=20>
WA A (%) B
ey
HEdg 10 (50)
w7 A 7 (35)
G HEA 3 (15)
ulH] 5 9]
& = njy) 12 (60)
Z}Z ¥ ojy) 8 (40)
a7k . 3495 <
1270 st 4 (20)
13~3671Y 10 (50)
3TN o4 6 (30)

3. Bzx7] 7 wE AFTHsE v

HH Y R E7|(HPAFO), 2P EZ7|(SPAFO)Y] # & wE I4F AFHE3&9 vluE. 3>
ANA BAFRZV|(HPAFO)NA & 46.00:33% 01, A FHZ7](SPAFO)NAE 45.00+3.
3%°1u k. #H PR ZI|(HPAFO)NA A FHel&o] ATz =5 o FAAHR
frol gt Aole AT p>0.05).

<FE.3> HEV] SHA gE AFHEsE v

AT HSEE(9) *#=+ t-value
HPAFO(Z 28 B 7)) = 46.00+3.0 1.949
SPAFO(ILAFF R FE7]) ** 45.00+3.3 )

*: HPAFO : #38% Zet~9 @3lx 2%7] (Hinged Plastic Ankle Foot Orthosis)
=2 SPAFQO : 4% Zulx¥ ohdx] B Z7](Solid Plastic Ankle Foot Orthosis)
s0x 0 B+ FFAX (M, SD)

4. RZ7] &F ul2 %737 o](Whole path length)oll 3 AATE vjw

HA 8 B Z7)(HPAFO), 148 B %7 (SPAFQ) #&o] & %7270 (Whole path length)2]

HW<E,  4>0A BAPRZ7)/(HPAFO)NA = 764.29+268.36mmel R o0, 1AH PR Z7]

(SPAFO)l A= 998.78+41991mol Rt BH ¥ R Z27|(HPAFO)IA $871 27 dehgon,

EAgH oz Fo3k Aojrt M%lﬁ}(p<0.05).
<E. 4> BRRy] ZH gz

] 2] o] H|

=

- 7| &
% w‘l Z1 o] (mm) t—value

HPAFO(3 A g B x7]) 764. 2).%268‘36 5197 %
SPAFO(IL AR F B x7]) 998.78+419.91 )

* p<0.05

5. Rz7] FRo we AaAudd o 34 #9 v



#4Y R 7] (HPAFO), 3 PR Z7|(SPAFO) &89 m& 4§ X3 (Effective value area)
9] HEE., 5>A FAHFRZII(HPAFO)IAE  19446+139.0001%1 29, AFPH =7
(SPAFO)Il M & 396.35+268.122 WA Y R ZV|(HPAFO)oIA Fowzol zA Yeyton F
Atz oz go3 xhol7t 9 rHp<0.001).

<E.H> Bx7] FH WE A5 AU v

2 & % ¥4 (mm°) t-value
HPAFO(RE g2 %7]) 194.46+139.00 4,703
SPAFO(I AR X 7]) 396.35+268.12 ]
= p<0.001

B4 B 27 (HPAFO), AP R Z7|(SPAFO)& &9 W& 28 o2 759 3 A
e &3 wad AA<EL>, BHEYHZIV|(HPAFO) A 31.9146.39sec

(SPAFO) M & 40.02+7.30secel Atk BEYHZI7|(HPAFO)l A A 3 Al Zk(step
evaluation time)o] &A Uegton, SASHo2 {3 2ol7F A THp<0.001).

-

<E.6> Bz7] Z7d 9& 74 =3 Az v

A 3 A Z(sec) t-value
HPAFO(2 A g B Z7]) 31.9126.39 e 65
SPAFO( A B Z7]) 40.02+7.30 )

= p<().001
7. w77 ERel BE wy v

A4 Y B 27|(HPAFO), 13 E B %7](SPAFQ)2] zHgd w& thiale] XA (step length) ¥]
A<E, 7> BHYRBZI|(HPAFO) A 37.22+2.34cm 3L, 2 H B 27| (SPAFO)Ol A 28
o] B A (step length)& 3464+t252cm% LA P W E7)(SPAFO) &&oA HA(step length)

1 o Z2en, EAgHoz Fog Aol7t AATHP<0.001).

[¢3

<E.7> FAEHH UE B sl
X (cm) t-value
HPAFO(Z A B %7)) 37.22+2.34 = 200 =
SPAFO(nAE B x7]) 34.64£2.52 )
**+ p<0.001
8 AA 719 w8 Hx3 doj&E FBBAA GRS, FAH L], A EXHA)

2o Aol Al AEet g vy oy Hxzre] JIA(correlation)E FofE7 flEtel AlF
g T3tarh

v #FF9 AF AAEHE @D A (correlation) 7t 74138k
Aol A Fog o ARTAE JERAT AT
7630] A THr>0.6)< E8>



<HE. 8> AA 7Y 78 Hwgre] Hol& ABWAW

A4 A & &
3= Z o] il
A % (Whole path (Effective Value
52318 length) Area)
3'&5.5 1
AFRs&
ZHA Aol
(Whole path 1
length) .004
A E XA
(Effective Value — 049 741 1
Area)

FHRATE 001 FR(ER)NAH Fra3rt

9. 4 75 HELY Foj& FAAA(HA F AL, B

)-‘

B Ao A 53 7|5 HAx3e] AdA#Al(correlation)E YolRy] 98] A 4238
A7k (step evaluation time)™ B.73(step length)7tel Fol& AAAFE T3]
T4 71 A= FBASE FA 43 Al7H(step evaluation time)¥ R FL FAIgH o

Folg 2o A##A(correlation) & ol FJov] HFEALF(r)= 73001 THE>06)(F9).

<E> B3 7% HE7re dol& AaABA()

FA 8 A

_ B (step length)
(step evaluation time) ° P £

A A 2k

1
(step evaluation time)
71& B E (step length) -730° 1
TAAAFE 001 FER(FZ)ANAM F Pt
V.31

oA debA] HXI](AFO)= Hvhel $xe] &hx] Bzv| 2 71 ol Abgsie Z o RN,
7hd gukAQl A2 wbE o) &e] AL £, 727 (swing phase) W W& Eol &g
R4 wF FF(push of NS Z=9H, T2 9AAE F5 Agsty 7158 2t o o g
sho] A Balo] Mg st AU 2ARE 49 £ Ui sAHAISE 5, 1987).

Eet2E TEkx] HEVH(PAFO)E 1967 27084 ol 9 Y% (myotonic dystrophy) 2.2 &
o] BtAstn A doA= oA FHEAIT)7] 3 simonFoll 93 seattle orthosis7t A

S B1E o]F(Simon, 1967), 1972'd Engenol 23] Engen type Plastic AFO7} A=A
(Engen, 1972), Lehneiso] 98] Za}2% Spiral AFO(Lehneis, 1972), 18] 32 Britell S| 23l



Denver "T” Ankle Foot Orthosis7} 4 7] = 1 =HBritell 5, 1985).

ZetaE dalA] BRV|E 737 Aol dAY Fodo] kAol dedHE 1 AHE =7
A = Aol A Hesitty Fth(Bobath, 1990). d7tAaA A1 E¥7HE (Polycarborn)
S o] 83 Zutay ©Wlx BEVIE AFstd @3- 28 dAH Aol U1, kA6 FHA
59 AAo] Vel £33 wF(ankle dorsiflexion)e] &2¢lo] A LAY e A A

A 8ral AtHSarno® Lehneis, 1971). #Aupnle] 27 A&2Ax 9 1527 H9de A7
A

[

BAe &8 sty YA 8A} §-8 (promitive reflex pattern)S

9atA BZ7|7F AbEETtn 899 2(Condie, 1995), BH&-3 wo] HHS FRA7|3, EHAQ
Ag ol FH A9 AFEEE FAAIV] A8l FEAA ZebsE whebA] H 271(dynamic
plastic AFO)E #d3} v (Diamond® Ottenbacher, ]9()0) Zgay welx REINE A7
A Aol da Folgle] BE BREA 29 EEAS st 259 ©Eo]
Aggn gom A7 BE7IE AHSstE dxE Jd:%:i«] T39S wHEAFT] A8 35
o) Ad A ATEG BERVE Ry Bz AFA A die AP spAerdvia ot
(Boehme, 1991). 2.5 Hvly] #xE AgF S AT & JAHANE dF249 12 A3

gZ207F AFTE o5 FAE Ax3FA Y (Arcan 5, 1977; Seliktar 5, 1978).

A Hste] AYYAE 43%~57%e i e, HArky e FAFT 0%, AXNAE
H|3& 02 R332 (Mizrahi 5, 1989), & FAZFTY 710%E AZF22 X 3H 2™ (Sackley
1990), & AFoA 61%E AZHFoZ AFTE AAT}YLHShumway-cook &, 1988). & &
ATFA A = l‘i_zﬂ—a‘ Z8Pe uf FF3K 9 AFHIFE2 4008%°)A 1, HEIE &3

A FUS AL 4274%% RIIFFoH(AFA = 2000), Azt 2 Mzt 5HYdg o] &3t A
FHitee %% Ao 384%Q3, €A T 46%FE R ASPTHAZTY, 1995). B AT
Z 3Ae AF Ha&s %Zaé‘ Z7I(HPAFO)E #&33x AUS w7t 46.00:33%A o,
nHYRZ7)(SPAFOIE 8§31 HAUL o 4500:33%2 AP REY)(HPAFO)E 83
I S W AFEEEol A Jeldon EASE fosk zolE AATHp>0.05). BE719]
HEo M HFHage] A JeEhd RS £0He] AR Ao A, nB AR Fa T A%

o
Aol U - & ¢+ A (mediolateral stability)S 74 X AF
A& F7MA 71 71987 dioleka AzAn
3] st BaAERE FHA Zolg, FoUHLEE 48
AWAE FAstd Blas . Fa7 E]% E Q% 40l active balancer x:-yZolA FL
(sway)¥t FAE 715 Zol2 AAH 7|y ¢3S vlusch AdaAAdFoA widd u
373489993, B 27l HEHL ul 3546495 1mmE HElA Aol Aot fHostx &
UTHL 5}"3‘:}( A53, 2000). B dFoME #4y RZIVI(HPAFO)E #8330 w 76429
+268.36mmeol 1, LAY HZ7|(SPAFO)E FHEstAS w7t 998.78+41991mm= #HFx
7*71(HPAFO)«] "L%°l AR Y. AH FPe A2 FAUAS vusgded, 43 4
FAN FowHe Wiy u 3967+2460mm’0) R ov, B2y & 30524217.0mm’Z B
Z719 F&S ooz wgrH(AAA, 1999). B Ao FoWAde AgXHHoR nlw
st e, #AYE R E27(HPAFO)o| 28 A 194.461139.00mm2 TAHHE EZ7NSPAFO)E &
£ el A 3096.35£268.12mm 2 ¥l A B R ZIN(HPAFO)NA Fa9 West =
A YEY a7 AW AoR vEeyth BEIE XA Ao B E g 4y 9 F
AE A ANA Bl 27 wapxa o x| Aul7F At 39 tHCorcoran %, 1970).
ol xte] HAAA A HAE Zm BTy L EQtdlA oy E4 o A <4AE AAE

AL &
b4 oglel Fo(sway)ol e Fe Aom A7l Ay
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Avpy] Aol FAH 7159 AFE Y3 FHIYREV|(HPAFO)® 1A & HZ7)(SPAFO)9
gl A HAE TP EE st vl AFEAT. HA FE L FSo) wzr)E L3}
A sl dZ2 Be FaFAA(active balancer)e] 71 Ho AN 728 Aoz U
25 AU A Az FAHOE EoleE FHEYS NEAHo

A3t A, BAYRZI](HPAFO) A 3191£6.39sec 5L, LA K
+7.30sec® 352l FAYAME F8 HolE BIHp<0.001). &S =08 I E'Zﬂ T
g A BAEFBZI|(HPAFO)S 2 &olA 8 Ajzto] w2 A eyl o] 3 /gdwuln] 9
A8 § BAFDEHARZY|(Rigid AFO)®E #8H DA B x7](Hinged AFO)9] H¥olet=
Ao A HAEY G A R E7NHinged AFO)E #FHE3s19e wf w3 oslx) ¥ 27 (Rigid
AFO) ZE&A Bk 94zi7)d) 5o F29o] Fuf AAzgslen, 4o F2HUE Fu d
AR o2 Yeht #dY @A B Z7])(Hinged AFO)7F Fu &33o|rts Bt A 2
FE LA (Middleton F, 1983). rAo A8 AFoA FHFL PLSe A EoA 061+
02m$orn, BAY FE2ZTF BRZE7)|S A& 067£022mE 7189t B & (step length)
A= PLSS #&o0] 0.34:0.ImAen, #AY FFH=F HddA 036:0.14m=2 F7H3tAdrh
3 RISHTCFAA, 1999). 2 ATFelA FEHIHZ7I/(HPAFO)E 83 A9 23 (step
length)e] 37.22+2.34cm, AP HZ7|(SPAFO)E 283 7§ 3464:252cmZ HHEF R Z27]
(HPAFO)9| 282l XA (step length)e] ZHol7l o Zof, A8 AFA9} vl=d A7E AU}
ol £¥H REd FAYS AFEZLE Y HEd 232‘3ﬂﬂrﬂ(SPAFO)Oﬂ’ﬂ" B (step
length)o] #4391, BHYRZ7|(HPAFO)AME ZF7Het9e Aolgt Azted. B4 719
g9 WUFEA FBEAA(correlation) 9 T3 WEE] M= %‘T&i"ﬂrﬂ](correlation)% Bk
=d, AA 718 T8 HgdA AFAANEIE AIBA ddert, A Dol AEAH
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Holl A Az gzt dlew, ZuAF re 74lol At RAGF HAFAA AN N2
HEAE ez, S r2 2730019 olE AHTIHA ALl HEA U

ZAA Aozt Frtetd AdaAHAo] Frhstar FolA W At AR &9
5 & 7 AMen, 27 FAFYAIZE AlololA FABAA &S BAF
A, ole BEAo] FHolAW Aol ZojAi BAo] ZojxW Sl ATro] Wl o]=
AR o2 By EAF 37 £50 o&3olgte B il(Lehmann S, 1987; Mojica, 1988)%F
% ¥ (stride length)o]l AR & Ao 7|AdsiA RASE7F wepd 5 ohadk B39
(Hesse 5, 1996) #Z2 A ZE H

HEF 59 I5E A4 5 Ved JJEoR FRIFL, AATH 5L HEF
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3o fff

A 32 ool o] FolXtti 3t Anderson &, 1990). ¥ ¥ A FH I EHE FE7}
7V wEa 359 50%7F ol Al7ldl yEluE, 135744 ASEvi stHtHWade, 1987) a
SRR 7)) Bzrle Fgoz ArpujA MAA Y AFolEa RAYd EHol B £ UE
Aolw, BAY FeprE wsbx] BEXIV(HPAFO)9 383 Fo28 alA B z7](SPAFO)
T, dup] ol A gAY EebaE delx B2V b QL} A mwxvid ez Az
b Aol Wube] ghxbe) SRR S, BErld A8 4 Fel o adleol
OE Ad4E BEAS F dodd AgEoixi 9 A HIT°1 = o 7l #Ed U
a2, g5 Axdd wel WAL = Qe VEAR BT 288 Ao A eEn #3A
A 8 vz Bxrle A vk Bed ok FF BHY R uAHPe Bxr] FE
oA W7 By A& P 7b Awpp]Bkzte) Bl A= gabol] dfste] <dtE oA of
& Ao AtgEn
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2 ATE FE DU FE53Edy dF PH Y A A dd B gy Jdag v
HEFH 4 HEGeR Qlste] AviHlE e e 1 208E R AEY HxU
o} 2AY ¥E7E ZHEA7 T SAKAIAY active balancer(Japan)E o] g3dte] A2 13 7+
FH 4 715E FAs g 2& A3E Ak
1 #d¥Rx7|e 3RYR 2] AEA AFHE&dAE TATH Fog Aozt AATh
p>0.05)
2. A Holm BHEYRIY DHYRZIE Blug 4%, AR Fold xojr}t
A H(p<0.05)

3. 1;1?‘%31}_719} 1P zy] A&ty AA gHS AEAHAAA Hasde W #A

g Bzrle Fort AA Uehgth(p<0.001).

4. PMITEEW&E T4 FAYANA BEFEE7Y Aol O #Askow, TATH Fog
Zko] 7k A A TH(p<0.001).

5 58 22499 vady #EY Bzt B Holsl ¢ Zow, B4
o] 7} A tH(p<0.001).

6. & AT BA 7Yy Tde A2 APA AFAA &G FHAAA], AEA AN A
FaaA N AT FagdAe STAGH R FostA &dovt, FAHHY HE
AAZANA FASA Foig FdAAT AAHE>0.06).

7. & A7A T3 7% FER ZYd A ST 2PN BAGSH {4
HHAE veR AT >0.06).
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