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ABSTRACT

Despite the widespread use of laterally wedged insoles for patients with knee osteoarthritis and medially wedged insoles
for controlling rearfoot pronation, an understanding of the effects of wedged insoles was limited and sometimes controversial.
The objective of this study was to evaluate the effect of wedged insoles on the kinematics and kinetics of normal gait. Ten
male subjects without history of lower limb disorders were recruited. Each subject performed four gait cycles under each of
seven conditions; shod with 5°, 8° and 15° medially wedged insoles, shod with neutral insole, and shod with 5°, 8° and
15° laterally wedged insoles. In order to determine statistical differences among seven conditions, the measured temporal
spatial variables, angular displacements, joint moments, and ground reaction forces were compared with a one-way analysis
of variance. Some significant changes induced by wedged insoles were apparent in joint moments and ground reaction
forces. The medially wedged insole increased the laterally directed ground reaction force and varus moments at the ankle
and the knee during the heel contact phase. The laterally wedged insole decreased the laterally directed ground reaction

force and varus moments at the ankle and the knee.
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1A% del=dl 237 doka €elA vk (Blake and
Denton, 1985; Donatelli et al., 1988; Gross et al., 1991;
Moraros and Hodge, 1993). E2]7|Z <l&] @Ash= v
WO AR S B Al A (excessive pro—
nation) ¢l 7|13, W& AARL 32 o]& ¢hsleh=t
w27} ol Hlow defA gk
U= AR oo g oo tiske] Bates et al. (1979)-&
A 51E= 71EH ] (eversion) o4, Baitch et al. (1991)
& AA FEA T2 FHY A, 1813l Smith et al.
(1986) FHwA 7157 w=rloA FAAoRE 25
Z}O] el o, o] UE HAR o] vkl 93
S stk a7t S-S 9wgitt SR o)) HitlE
WS AR bl gl o] R e X P
Z-3 v A AFolek= A7 A% vk (McCuloch et al,
1993; Nawoczenski et al., 1995; Stacoff et al., 2000).
91 AR PEE FE2] UE =3 FF ¢l
a7 Qe AR dHA Qth(Yasuda and Sasaki, 1987;
Wolfe and Brueckmann, 1991; Tohyama et al., 1991;
Keating et al,, 1993). 75 =49 HES B3 9l
A=Y &oE 3| dFH ool AWl A#ow F
2 FZ2 UZ(medial compartment) ol|A 23t} & 2
o] = 35 divishs 75 Uiy RHES] 7ha
A A2 FF g3t At JleS nlEitt 25
Z QFFell dldll Kerrigan et al.(2002) ¥} Crenshaw et a
(2000) & 75 Wivk R ES] Fhiof sl TA o=
gt apolE FBgitE ey 9)F AR
PRI, FERHE, dEIde] i 5378 (kine—
matic) @ %84 (kinetic) E3} AF EAZOZE F9
3HA] 9kokth= A Ay Qv (Nester et al., 2003).
AA7A AAR e a-8-/de) dist A7) 7Y of

ml

A r1r AN
oﬁ a=T
> |

gkou), AAR qbgo] s bdel W)= o] thste] 4
G o)L AAR 4L vlEe ol 21 aatel s

_—

1C_|>_
ol i,

o thall #4181 vt (Kerrigan et al., 2002; Stacoff et
al., 2000; Crenshaw et al., 2000). &3, 7]F =582 15°
9} 25°9] U= AR oS v mwakAYH(Willams 11 et al.,
2003),5°¢F 10°9] 915 AAM ¢H-E v wsh=(Milani et
al,, 1995) & A7l ARS8 AR Q9] F77F AEHH
ot} AAR ke g3E Ry} E3kF o=z ol sy 23l
M terst 712719] AL ko] ek BAEH: Zlo|

2. 917 W

2.1 LMK}

& Al Sl Y] G 1099 AL
vehy 5 ool s aBAE Folakinh 4 P50

B A 175.5(£4.5)cm, AT 73.3(i5.3)kgf, Lls
Aol= 25.4(£1.0)em, 52 9.7(£2.1) cmo]th,

AAR Qo] AxzEe 7|ERAS EGE 57, 8°, 15°%
A7k 71 Aol AREE AR b AAF =4
& % 571= 5°, 8%, 10°, 15°, 25°0]t}. 9° o]A4ke] AAMK

e I At REE=d QoA FY) dE BATS
LZIth= Milani 5(1995) 9] 71& A7 A¥dE Fasto]
5°,8°9 W/9)S AAK obd-g Aesie). shxnl, v
2] Az4 (soft tissue) o] ¢HF O Qlaf W W7 1° W
a17] YeiME 5° EJ Ar7t A sl (Blake, 1986).
upebA] sk el vl S HEs] &) AslAMe A

Abzfo] WwA e Qbgol Weat) 2 Aol 7]
AR NI 2o 7Rl 15°, 25° FolA 15°¢) UjZ/9)%
AN QPR ﬁ@s}aﬂ;u}. ofeb 712 QR(0%) 3} 3%
o U2 AR G, 8%, 157, 352 9% AR e

(5°,8°, 1599 & 77}2] oFS 218z 0w AAsIT)

B Ao A3 Qe WSl B 57, 8%, 1579
AAE GRS A sl o, HéL EVA (Ethylene-
Vinyl Acetate copolymer) & A& }‘}iﬂr a9 2= AFE
92 AR eb(15°) ¢ Bfolt), Ak B FAd A
+9] 53E ARSIk 7&’2}0]

8}2] oko} A A
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Falcon Systems AFg-3to] kA3 <] 52t HolHE 43
o Bertec A2 4060—08% 3% (force plate) 0.2 A|H
HH (ground reaction force) & 43It MEH Rk
F2Z£4L 60hz, AHRFS 1000hzo|th &85 dlo]E
+ OrthoTrak 5.0(Motion Analysis Corporation, USA)
£ o] gste], skEd A2+ Zhe-5 (angular motion)
Big= 2HE 9 AZ-Ag 54 2 (spatio—temporal
parameters) & HESIGTE & 12 & Ao S W

5% Qoke otk 7%, AuNnty, HrE: Bey 7
3 %, SARE0] g GBE ARHOR W Y]

(stance phase) Tt
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5 WA, 283 Ay AR XF

il WA= A=A A3
o] A3 g A ¥ 79 33 o] Helen Hayes
marker set(Kadaba, 1990) ¢l w2} 2438z} k=) 15

NSl YorAS RARGAL. o1 Folo] i, I, P,

HEH O 52 HolHE 95 & AUth
AE WAlelA 3R 8-S AASHA g Avk
a4 T UES ?“i%s}‘?\iq E L5 AAE EARS Y
)2 nX 22 K Z(cadence) &
HE5S o] 8351 104 steps/minZ FAISISICE A3 ©+
A= A= T2 2 AAE = T 77 AE *
e oiste] 43] vk BS AAERITE s A 27
o] Wz wjuit} AR A2 o) AFEA LS

A1 ol WA AGARRE Fvbke Al geteich

1 2¥ SY24p0 OE £ Hey

REYET (velocity) cm/s
X % (cadence) step/min
A7 B wa RY7HA (stride length) cm/step
(spatio—temporal X2 (step length) cm
parameter) EH F (stride width) cm
v A 7H(stance time) %
2111 7H(swing time) %
W} ) Al (sagittal) ©llA 2] 22 Y °(Zt)

(ankle 4 (frontal) o141 9] &%

)
o)
2

3w (transverse) oA 2] 5291 °(Z®)

magg A3 (sagita) el w19 °(A4w)
Tl &2
o= (knee ¥ (frontal) @14 2] 2219 ° ()
Kgﬁﬁﬁ Joint) Fehd (transverse) oA 9] 249 °(Zw)
“‘—ET oE—‘l‘
(kinematic A3 (sagittal) ol 2] £-24]9 °(Z}%)
y  FEvd
parameter (hip joint) P4 (frontal) o141 2] 221 °(4%)
Fehd (transverse) oA 9] 249 °(Zw)
A2 (sagittal) o141 2] 229 °(Z%)
it
(pelvis) T3 rontaD o] 24} °(2%)
o (transverse) oA 2] F291 °(FE)
wy g A (sagittal) o4 2] EHIE Nm/BW
(ankle W (frontal) oA 2] ZRIE Nm/BW
Joint) e (transverse) oA S] ZHlE Nm/BW
[e}
oi‘%‘ia e V3 (sagittal) 9] BEIE Nm/BW
=S TS
EAARS (knee 23 (frontal) oA 2] BHIE Nm/BW
paiiillzttl;r) oint) e (transverse) o148 ZWlIE  Nm/BW
A3 (sagittal) o4 2] BHlE Nm/BW
e
(hip joint) P4 (frontal) oA o] ZHIE Nm/BW
B (transverse) o148 ZHIE  Nm/BW
*BW: 3]432te] 557
A —
3. AE 2
3.4 AlZk-742]

{F- J 5 H
15 il —E’&—Eﬁ—% BT 2kt At
= 0=0.05014 &RZ% 9|

O3k 2po] 7k UERA] 9kt 71t QPR AR /B9
grFol F o8 yepdorl 1 Aol of lem HER
A vk Bxe= A7 Al 104 steps/min® 2 SA|SH A}
103.1(£5.4) steps/minZE e
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21 k=g o) 7 W] mx)= JEgFS
22938k Ayl #4 (frontal plane)JJr A2 (sagittal plane)

£ Eitk dEdde] IHeA Y] s
= AR B 815 AAR /P BUF 7] QB nlE]
QA (inversion) ©] AXH, 7153 (eversion) ©] 2o}
k. B8] o] AR = Zte] A v (29 49 D
o Ao 71 A (T™ 49 1D 9] Aol7} BEHe] &
RS AAIEEATE 1 AR T oA B f8§E &7t
Q&= Ao JeEItHa=0.05). o] F W] ALSEA
(SNK Test result («=0.05)) A¥= 17 59} o} 19
5ol e 27E dupule SNK test 232 Uehyd, 2
s GublE TR 2219 Bk FAKCE AR 2fol7t
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I 5. SRk (ZFAIH) O A
(ABC: SNK Test result(a =0.05))
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(dorsiflexion) ©] &

Z7hsgn 5] 2

( lantar flexion) ©]

ol K

dlo
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%]
Oi
7 | W2 Z}E (angle at heel strike), #H2o] W=
3%+ ZFe] A nlE(first peak in dorsiflexion angle),
Ao whleh33d ZHE (max. plantar flexion angle) o4 &
AR A3 795 &7t UEFHTHe=0.05).
QHgo] FERH L] 7 Wt nA= JEFS
A}, WA Aol xfol7F el 53
ol A 8] b5 FETE Y A mpReA AT

g o) 7k YERTHa=0.05) (13 6). 97
0~30%°lIx F-E¢do] Hol= HMH% Pl
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o
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1o

ox 10 1 1o 1x o Mr & oo A i o
>
™

£ oo off N Ar ot Mo

ek olu) AR S 283 A V1 obdE &

3 ARTH qmo] = #Agskith SNK Test 23}

Hke] b= QAL S7hE s AAE AdE BAY
(19 7.

FEoEe] A 2 ke 53 Ao F
£ Z%(angle at toe off), F+SHA 2] 25 ?35’4 (excur—
sion) oA F2lk 2po]7F Ve THa=0
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8 7. LHEF ZH=9] A OFR(ABC: SNK Test result(a =0.05))

o AR S A8 A T2 1Y A=Tt et
o AP 9] Zh-5 Ao it AR Ay, FAF
A oS g3 A 718 ek R Ad e Zhe-F
W7} 42 Ao w ekt

ZAARRL Qo] R el Ae-Fel nAle YT A
3t Ay}, AARR P JEEE ol Al w e 3ol 7}
>Eol dFE BAT 5 glglen, YA FHBEe
o 2-&7F(max. adduction angle) oA §-¢&F x}o]7} 1}

ERtHe=0.05) (29 8).

A AR o] WhEE el RHEd ujX = FEFS A
st A¥, ARkd o g UlE AR B AAt S E
RAEZ S7letdlon 95 AR /b AAP) 571
F5 BEUEZE At (E 9). 5] wEIdo] W=
QFEHA BHES] A wlF(first peak in inversion moment)
oAl FEAMEA A {F Zpol7t vEFTHe=0.05) (21
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(ABCDEFG: SNK Test result(a =0.05))
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[e]]

WHE 34 (ankle joint) =34 (knee joint) ¥4 (hip joint)
First peak in inversion angle First peak in varus angle Max. adduction angle
4 (p<0.01) (p<0.01) (p=0.01)
(frontal . _
plane) Max. eversion angle (p=0.01)
Initial range of inversion (p=0.01)
B CHE Angle at heel strike (5<0.01) Angl f(p=0.03)
EAES (angles) ngle at heel strike (p<0. ngle at toe off (p=0.
A)Aba First peak in plantar flexioin angle Excursion (p=0.01)
(sagittal ~ (p<0.01) :
plane) Max. dorsiflexion angle (p<0.01)
Angle at toe off (p=0.01)
o o514 N bR First peak in inversion moment First peak in varus moment
egenn wAE e (p<0.0D (p<0.01)
SAEST (moment) o
plane) Dip in varus moment (p<0.01)

A BAEZL F718k, F53ES 0.03Nm/BWe| Uiyt 1 7} 53Ry 95 AR ¥l AAPL Sl 3ol
MEZE SRk U AR QM ASEOEM FE Eebd, TEwEe] 92 Fv, o] §e Uk BuEe) )
A et RHEY} Zr)ske] F29] medial compart— ko 7 Z83ko] Unt RHEE 7FAA7]E HAog FA
mentel] AE3sh= o] F71sHA ) o= & ZH4EY HAr} o]= F=9] medial compartment® HEE = 3lo]
o Wby 18E FAA  glom, FRAY B 1% Pashs 2% Fe
< 7k Al = QlTh B A9 At 8° o]ake] 9= AAR s Z-e-d -
HE A} 1 QA WIS A2 Al el
a5tk 8°9) 9]= AHARA H(0.51Nm/BW) o] A9 7]&
¢FH0.55Nm/BW) °ﬂ HI3] gk ZHEZ} 10. 3% Z.L/: °
™ 15°¢] 912 A eFH(0.46Nm/BW) &) 7% 7% ot
in ol mlal] uink ®HETF 15.7% 748k} zaM 8°9}
= 15° Q¥ Alole] FAZQl ol gl 0% Lhehgek.
+) 0.58
KA (1085 K/ \_j \_} 2hA 8% o)Ake] AAMZES Uit BHES 7144]7]7) Hrf,
Hayol Bt SV A AR k) Kerrigan 5
0.05
—~ (008 u r-\‘) (+)0.13
c-m.cg] Jt_)oos 000%[ /]_(-1096 0.04
/ L~ (1055 K_J S 1051KJ
(@) 7|2 ok ) 8° LIS HAIR ok
= 13. LIS AR QHEO| SRR PRI DjX|s He -
(EF1: Nm/BW) —~ (1008 T (005 oy
9% AAR S g S B FHESS 0 T
9| E BHEs} Zhast, FEeae) Ut 2 uocgj Jw i—w
Ev} adhs AS g8 5 99inh a9 14 (b))l 8° ’ g
9% AR ko] STl nlAE FeFE ey, (@) 712 oar (0) 8 1= AT ok
7]{%‘ 011—%1‘01] H]—SH %%1@8 OOBNm/BW-O/] ﬂ'é—?@;g E_ I:I 14 glx 7;1}\|_ | |,i0|.0| aﬂj'd‘m ED'"EO'” DIKI: 30;;
HEZ} 7HAshe, F233EL 0.04Nm/BWE Uk RHlE (EH2: Nm/BW)
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