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The effect of different heights of arch support in-shoe insole on foot and lower extremity
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We control our posture by using in-shoe insole. However, The effect of different heights of arch support in-shoe
insole on foot and lower extremity is unclear. The aim of this study is to examine the relationship between heights of
arch support in-shoe insole and foot posture and muscle activity of lower extremity. 10 middle foot arch type males
were recruited for this study. Foot kinematic variables, plantar force and muscle activity of lower extremity
(Gastrocnemius medialis (GM), Tibialis anterior (TA) and Flexor hallucis longus (FHL)) were collected during static
standing, walking and running on a treadmill inserting 3 types of foot arch support insole (low, mid, high) or not
inserting insole, respectively. The results show that there were no significant effect on planar force, ankle supi-pronation
angle range of motion and muscle activity of lower extremity. In conclusion, there was no large effect of different

heights of arch support in-shoe insole on plantar force, foot kinematics and muscle activity of lower extremity.
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HBATROEATRE, BT — OIS TH L2, BEOT 74 Ay ML TRODEHITIIEANERH
0, FIUTEH OB CHELKIET. EoT, BHOT IFA AL NNERENCEZELIFLTLEI AL, 7
Yy hY =2 TICHWSA =V ETRT DR ELTESZa fr—L LTS, L, 7y hy=THOE
HOBREZ FHIT A ENREE TH 725812, A2 —NAOERE 7y F 7= 7N TORBOE X ORIRIZH 5 )
I o TUWNR Do T,

Reinschmidt et al.(1992)7%, 7> bU = TIZREZITTT7 v b = 7 NOREIZY— &ML, 7y bD =
7 NOHF OB X OBEEVEAL WD THGE L CTLK, #fix 580, ¥t —ra vy 7Fry2HWT T v
T = 7T NOEHBREOFH 23 A T D . T, BEEEEOE 7 A M 2T TR %A
Ldhh., B AL D3I RIEOENE ZEHHT A, 1 ODOEB 7 AL MIBWTHRIETYS 3 >O~—h 2Rk
HRERHY, Ty N2 TNOREEEE DY 7 A b TET LT 258, < ORERITALERSD.
% ZC Shultz et al.(2012)1%, ~— B EEEST SN2 B2 WA ET, 7y U= TIZET 5 R e,
Fio, 7y M= T OEEWNELRDURWY A ZOROKRE ST L THRIEL TWD. 20X, 7v b
7 = 7 NOEEROBREDF I SN TE TN D.

F£72, A #5(2016)1% Rodrigues et al. 2012)D H{EESEIZ, 7 v b Y = T NO BBEIEAZ G DOE 7 A v
R C, OISR IE LW BIENES COFE 2 EH Lz, o TARIFETIE, ZoHEEISHLT, v/ —
IBIREEZ RGO 7 > b = T NOREOENE ZFHAIL, ZORREHONIT 5.
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21 HeBrE

AT L EITIC KR 2 729 K 2 7dME - BEENR /e, BEOT —F XA TR KT —F ORBRE 10 4 % A
7V —= 7 UCAEROMSRE & UM Lz, RERIT, FRTERFO [AEXIER LT 58 mEEES
B2 OAGREGRER 1 2016040) 2521, ZESOMELREHIME L TiTbi, #5RFE I SEBREIC NEE & 0
ZHOWTARERO BW, HFiEBXOEOLZEEOTHEITY, EEIZCREEST.

2.2 FEBRSM L EBRVE

FERREAEE LT, 7y FT=TIHNDA =%, “RENRIET —F P R— kDR A v — LD SAE:
(low)”, “HOZMmid)”, “EVSMhigh)” BEO “A >V —nZ& A7 0nSgimo)” O 4 &2 E LT
B IE NV (static) BEACK-FEBRH H OFHAIZ T o 728412, EEREEEE LT, by RIV EOSBTEEE: 1.25 m/s)
(walk) & ZEATOREEE: 2.87 mV/s) (run) & ERE 11T, T ORFOFHAIHIT 72,

23 FHUEEA
1) BEE THROXFR~T 47 A

S E %R, AR LORREHRD 3827 A2 M, THEE KEESOE 7 A N EGbET
G5 oDB T AL N TREBIOTTREZER L. A 13 mm OBRIRSS ~— 7 %25 i B,
FERES, R, SR, KB, WNIES ZOYMEICEEMT L, 4 SORIRO K~ — 7 %17 Lk
B A RHEREVE, thRIBLMAE B X OB MU BT L, 4 SORIBIRORI~—h 25 L= 71
— N KRB AT U7z, 225, R KOREET o' 77 A o M EEER T Rodrigues et al.
012)DHEA BB, FriSINIRe O R Bm o, EE%E, ARBIOIMRD 4 >DO~—1Z
Lo TERL, K7 AL MMM LIIBRICHE Lo~ —h L OMBIMIEIC L > TEDEZ A b D
[FIEREEN A R L7z, FEERO® 7 A v MEEERIZNE, SR, NEB XOSMED 4 SI2 k> TEE
L, K& Hm, PES ZOSMED 3 SOMMMEIC L > T2 A v NORESER 2308 L. KEREHO
BT A L NEEEROERR &7 A b OERES) OGN I RBRES AN E AT L2 7 L— b LD 4 51
D~v—hEFNTZ 8EDH AT ERAWENFRET—2 3 % v 7 F v AT L(MAC 3D system, Motion
Analysis, USANZ > TREE L OO G FICBEAT Lz, &2 WIER g E ISR L72iR RS
T U— b BICHFE LTS~ — 1 O 3 IRGTEET — % % 120 Hz T L7=. HAIE N7z 3 IRoTEE T —
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Fig. 1 Typical example of ankle joint angle during
stance phase of walking. Range of Motion
(RoM) is defined as a difference between the
maximum and minimum values of the angle.
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2%, HERTER$ 8 Hz @ 4 IR @ Butterworth low-pass filter % W TEGIL L=, £DT—# % T
Xyz BVE A AOCCTHET 21 7 A2 bOMSHAELSIIL, ThEat s 2y MEOBEfEL L
7o. BIHIfAEENL, stance phase 00 B3 ABH(ROM)Z B HI L, (M COMBAAT - 7=(Fig 1). EMG &
PF I3, YZAIAPR#RF(Mid Stance : R IEDHEHIIFEA e KA 7R L7 B#f] & E2) Dl % £ OFEL DIRGEE &
L, SfRECrz L7,

2) THOFHEX :

SENIAM recommendation (ZFE#E S 41 TV SRRSO E 2 27512, 3 H O A PEER N IIEEGM),
RIS (TA)S J O REEDTR AS(PHL) O SRR LI L, 927 Y > 7 K 1000 Hz CREm 2 7T
BTz, 15 DA EALIL AR L 72481, KT 8 8 Hz O 4 IR Butterworth low-pass filter %
AT aigib Uz, BB P OEBNENT, §kZ AR OB & OMHE TR Lz, Fohnic
EMG I, SZIIT R (Mid Stance : R EEOHEHIEIFAS Bk 201 L 7= & iE38) Dl % 2 OB O FZME
&L, RIFFTHE L.

3) RIEIZMEHT 2 JI(PF) :

SEEDIESACIERT 2 1%, REDENHi% A > — /VAE+ o 3 (Pedar insole pressure measurement
system, Novel GmbH, Germany )& FHWCEHAIL 72, & oiic, EHOH5AMNG, RIEOHEHERT & EEIC
TER L= OPRHZERI L-. o7 —#1%, HEMiE R 8 Hz ® 4 ¥k ® Butterworth low-pass filter %
WAL L=, 55072 PRI, SO REIEE(Mid Stance : /& JE OB MRS )N e K & 71 U 72 ] & @28
DA% DFREEDOREAE L U, FEHTHuik L 72 (Fig 2).
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Fig. 2 Typical example of plantar force and contact area during
stance phase of running. Plantar force and contact area are
plotted with solid (red) and dashed (gray) curves,
respectively. Mid stance is defined as a moment when the
contact area becomes the maximum. Push off phase is
defined as a time after mid stance (paint in sky blue).

4 HeEhoe

FERDMEDO R, — TR E OSSN 21TV, ST E RO LA RICE L TlE, £H

HHRE 24T~ 2. SHEEEMEE, tHEIC X > TITV, Bonferroni D iik% W TH BE/KUEDTHIL 2
IToT. WY A E/KYEZ 0.05 & L.
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R ORINA TR O A E( T 77 A o b T 7 A F O AE)D RoM (F, walk I8V TH run
ICBWT BRI L A B ZRDRITBIZR SN2 h > To(walk: F=1.613, p=0.352, run: F=1.382, p=0.398) (Table 1). =
72, BIRERICHRT D RTEE DO EINS T OMAFED RoM b, walk (2B T H run (2B W TH RIS L 2 HE RS
RITBIE S D o 7= (walk: F=4.274, p=0.132, run: F=2.085, p=0.281) (Table 2).

Table I Ankle supination angle range of motion
(deg)
no low mid high
Walk 41.8+7.48 39.5£40.03 10.2£3.00 21.9+11.47
Run 29.8£8.16 19.9£6.94 16.7£9.02 14.7£0.97
Table 2 Fore-rear foot supination angle range of
(deg)
no low mid high
Walk 49.4+49.39 12.0£3.35 10.9+3.89 18.71+12.88
Run 12.5£8.18 5.914.03 10.0+£4.28 21.7+18.00

Mid Stance ¥ PF 1%, HITICB W THETICBWTY, FMHUC L2 HERDENBE SR T2 T
F=1.867, p=0.159; #1T: F=0.740, p=0.537) (Table 3). Mid Stance [fF?> EMG 1%, #ATOEBREE TIX, & OWBRTG
ICBWT BRI L DA B RDRITBIER SN2 - 72( GM: F=1.523, p=0.231; TA: F=0.406, p=0.750; FHL: F=2.520,
p=0.079)(Table 4). F7z, EATOEBEIZINTE, AEMICEHIC X2 ERRIFBE I N> 72(GM:
F=2.488, p=0.082; TA: F=0.487, p=0.694; FHL: F=1.335, p=0.284)(Table 4).

Table 3 Plantar force at mid stance

N)
no low mid high
Walk | 50058292 | 535047418 | 522247964 | 519.6%84.80
Run | 1165.5%164.05 | 1168.5£153.30 | 1132.6%-124.93 | 1172.82£174.49
Table 4 EMG at mid st
avle at mid stance (/EMG at static stance)
no low mid high
GM 8.73+£4.754 13.77%16.101 16.49120.652 21.22%+31.179
Walk TA 3.71%+3.230 3.59+£2.181 48514778 3.99£3.222
FHL 5.43+4.535 9.23%+7.113 6.50+3.974 8.10£5.046
GM 29.55+28.528 26.12+25.999 33.54%36.800 41.36£42.303
Run TA 13.78£20.769 10.78£10.912 10.89£10.597 11.41£12.076
FHL 20.04£20.775 20.05+20.209 23.9617.738 26.27+20.005
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ARFZETIL, BTHRB L OEITHHZ BN T, A > Y=L DT —FHFiR— F OB RIS KIE BB ) W ETE
Endz. FERE LT, AERIEHUZFHIEB IISRMEICE 2R BBE I/ hoT-. L LITEMIZEBWT
GM T, no X low ZHEDOHERE DRIZKI LT, 7—F WK — hDERNFIICB O TEE MK, mid <> high ®
7 —F VR — FOFEWRECBOTHEID S WEAICH 2 ERFE 25, 2, 7—F R —hohRizck -
T, WY HIEATO mid stance FFZ, FIBICIRERBEIN A ST, Lo SHiE 2422, B0 HI stk -C
WHENEZHND.

F72, REEIOBRINAEIZOWTIE, KREBRTIEXT —F VR — FOR INEEL LTI 2VWEFEDNRINT-
7%, Table 1 BX O Table2 Z /.5 &, mid DT RoM A/ NESWVMHEANCH . ZHu, 7—FFR— MK
TTCHLETETHLRIMITBEICBENIATLE S &, WERT —FTVR— BT TOTHIITHENINTH 5 AlHE
PEDNIRE X 72, Lo LTI oI o7z, ZHEEAC L > TIEOAR T2 k& <, R
E LR THET 5 L ERENRDST2FRNDND. BTRETITFEAELRESENTLE Y &, 5%IT
BEREB O N CTORHEE, A2V —NZ A TOBREROLNNCT DN, Y HETPTELLIRT7 v by
= THFFEICB W CHEIZR DD T RWNEEZLND.

5. #E

i

AIFETIE, 7y FT=TICHWDA > = ADT —F P R— O SPNERICKIETHEBEREE L. &
RELT, BEFORINAMEE, RIEICERT L2 B IO TEOGIEENCIL, 7 —F AR — b OFEN NG
RENTZ. Fe, HERENTOFMHIC I 2EOENBMe LD THY, POBBRE R OZENRKE NS, [HADRE
MBI v =N EBEZDNEND D EN DI T
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