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Wedged insoles are frequently used to reduce the pains caused by the knee arthritis or the foot overuse
syndrome. The present study analyzed the effect of wedged rear-foot insoles on the foot pressure in walking.
Three medially wedged insoles with three angles (5, 8 and 15°) and three laterally wedged insoles with the same
angles were made, and a flat insole were prepared. Ten healthy males in twenties walked in a specified line with
each insole. Center of pressure (COP), relative vertical force and maximum force on anatomical areas were
analyzed from the measured foot pressure data. At heel contact, medially wedged insoles significantly increased
the pressure of the medial foot side (COP moved medially by 2-5 mm and maximum pressure of 1st metatarsal
head increased by 110-120% relative to the flat insole). In contrast, laterally wedged insoles significantly
increased the lateral side pressure (COP moved laterally by 1-5 mm and the ratio of 2" metatarsal head pressure
to 1% metatarsal head increased by 0.5-2.0 relative to the flat insole). At toe off, both wedged insoles
significantly increased the pressure of the medial foot side (COP moved medially by 0.5-10 mm and the ratio of
1% metatarsal head pressure to 5™ metatarsal head increased by 2.0 relative to the flat insole). Especially, the
laterally wedged insoles significantly increased the relative vertical force (6-12%) of the rear-foot more than the
flat insole.

Keywords: Wedged Insoles, Foot Pressure, Center of Pressure, Relative Vertical Force, Pressure of Anatomical
Area

1L A& e a4 oo REA ARAT Fol shtzA ge) v

AAHQ Fx25 wAgste] HAHESFHoveruse syndrome)
BAR S AT BAR RO AAE AT BN A £ g BEGOR AT A §FS g8} A7) E 54
TEE AFATIEH AR EE BE ARTITOIY AARI ) o2 mkE ek AAR SHE HAE Sl 916l wht )

ToAAA  FE, 305-719 TRFAA HA T HHE A 16-1 shivista
E-mail : tbryu@hanbat.ac.kr
20073 114 A4 200813 01€ 4 A4 200813 01€ A 2.

2
s
o
of
o

o

3t} Tel : 042-821-1757, Fax : 042-821-1591

il



L EERREES

= A eFd(medially wedged insole)3} £1= 73
rally wedged insole) ¢]  E7F& 1/}&‘3}
7AAHL Qb0 #kA] Ao m
w1ty A e-F ‘%
FHoz g vk ¢

[¢]
zufwmﬂwaMM%lﬂﬂﬂﬂ%@4ﬁ@%%m
9] 7lENAS swsttn A4 4 Yok T Ahn et
al.(2005)= €& AR QP AA 2 BS 918l HA
B9 93 RERke uy A g0 2 M we) kg Po] B

ot B sk4ick =3l Baich et
o] HLEJ,};Q,] J,}/\}u:] oﬂ}ﬂ H]-g]

al (1991)& W2 AL oFg
[e)

5 ¢{range of motion)E

) Hlm

cClay, 2000; Ahn et | 2005)
89 $EAS SR A el Gl o)

o3}
B2 RH, BAR Qo] SRt niAs 4
T obd FE5g AAoth SRYGE ) #H3 7|E
Fo| ¥igl] w& SRy ¥ Mgt &
-3 B3 Al 7k 51 7](toe off)
7|(heel contact) 9} 22 578 7tol| A WA sh= S5
E‘—:H W3S 2438 AE o] tF-&o| tfEisenhardt et al., 1996;
Hayafune et al., 1999). H3 A] AR QH-& Hge] ZAIR
Qlste] vk g i—‘?—%@ 545 BY Aolm BA
71<_] o]-;g- /\}Q_oﬂ u’}E Z|~_t"_ ﬂ_: nE e HLE’_ 3!1,_].2-1_04
T Ed| kS 1| 7401;} web AR eFo)

2ol n| X o] E4L& Fash oo tigt 7| A7 =
Gheluwe and Danaberg(2004) 9] 77} 1S B RE5 A4
oj ok

Gheluwe and Danaberg(2004)= 2% 5919} & HZ(rear
foot) F-91ell gt 7 712 F79 o] EF-Gl n A=
Vs BAAT 28U o] A= Apo|7t A2 FA =4
S5 ARk AAL 2319 7t AL QA E sed S22
5-9] QP9 79329} 6°9] WS AAR b 309 9= 7
ARl QES ARESE AL, i F S AR QY] 7394091 8
o Y& AR %7‘44@1 ]S AR QPE ARSIt

o

AR obo] 712 o J-EEisenhardt et al., 1996; Hayafune et
al., 1999; MCCIay, 2000)9l14 =5, 8, 10, 15 1831 25°9] 7
1123 2 ) Gheluwe and Danaberg(2004) ]l
M ZE Zbol Zto]7h A om Ank M E
131 WS BARRI QP AL 272
o A &7l gt HZE 2 7t Ao
zt=t}. &3 Gheluwe and Danaberg
o 3t s ol A

w249 g

91

w3y A SR vl A
st} sick oHel 7
B rIEATIN F2 A
A% A Al 9

iy %’%—‘?——Er"ﬂ*il% e e

>,
o
it
o
>,
N,

o,
o>"

O]U% A e g

ZAEHAY S5
(COP center of pressure)gl A H5-9] 4
o 7 Z8-3l= 423 (RVF : relative vertlcal force) aga
82 215 9]

A st o] 853

220] 4
?l’ Eﬂ‘l"ei OLE—ﬂv

l-N =

_(H

O oo mer > 2 o fin

-111 2>

2. A7 by

21 JAFA L 4G

87 9] B Welo] gla malo] Balo] gl20t) 4
4910 90 £ $2) Aol B Table 1> 49

ZoqAge) A8 9 A =4 doHE Yehdth

Table 1. Mean (SD) of participants’ age and anthropometric

dimensions
Height Weight | Foot length | Foot width
Age(yr
P em | kg | em (em)

24.8(1.1) | 1755(4.5) | 73.3(5.3) | 25.4(1.0) 9.7(2.1)
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Figure 1. Length, width and slope height of wedged insoles in the
experiment
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Figure 2. Coordinate frame for analyzing COP

Table 2. Variables for analyzing COP

Variable Explanation

Largest medial deviation of COP in
heel contact
Smallest medial deviation of COP in

stance phase
Largest medial deviation of COP in
toe off

Max COPY(neel contact)

Min CO Py(stance phase)

Max COPy(toe off)

Y
30~
Heel contact Stance phase Toe off
20
Medial
10
0
aolff
Lateral
-20
-30 L
Figure 3. COP trajectory of a participant(L8 : laterally wedged
insole with slope angle of 8°, N : normal insole, M8 :
medially wedged insole with slop angle of 8°)
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SNK test on significant COP variables(M5~M15 :
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Table 7. Maximum pressure on selected anatomical areas on
foot for a participant(Unit : N/m” x Body weight)

Maximum pressure on eight anatomical areas
Insole | Pri | Pmu1 | Pwrz | Pumus | Pmra | Pmus | Pui | ph2
M15 | 107.5| 149.7| 76.2| 149.7| 181.0| 244.9| 374.1| 344.2
M8 | 114.3| 83.0| 152.4| 289.8| 259.9| 166.0| 284.4| 352.4
M5 | 144.2| 80.3| 187.8| 187.8| 129.3| 227.2| 288.4| 410.9
N 87.1| 54| 77.6| 170.1| 121.1| 191.8] 314.3| 436.7
L5 | 164.6| 31.3| 181.0| 348.3| 239.5| 164.6| 236.7| 466.7
L8 | 155.1| 102.0| 132.0| 269.4| 242.2| 145.6| 161.9| 583.7
L15 | 130.6| 42.2| 85.7| 106.1| 98.0| 93.6| 219.0| 561.9
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Figure 10. SNK test on significant maximum pressure variables
about rear-foot
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