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Abstract

The purpose of this research is to develop functional midsole that can restrain the heightening of plantar
pressure in forefoot pressure so as to develop high-heeled shoes that can lessen foot ailments among
women. The pumps shoes used for the research were of the same pumps type last. The variant was heel
height, 3cm, 6cm, and 9cm, and the shoes were made in both normal midsole and functional midsole. The
variant was applied to investigate the changes of foot pressure on forefoot and hindfoot according to heel
height. ‘Heel Cup’ was chosen for modification of functional midsolepumps type. to enlarge contact area
in hindfoot, and ‘Heel Posting Pad’ was attached under sustentaculum tali to suppress the weight moving
to forefoot pressure. If such functional parts are developed and used, it is possible to lessen the amount of
Pmax or Impulse imposed by high-heeled pumps type on forefoot pressure. This can greatly lessen foot
ailments, largely caused by high-heeled shoes, among women.
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HEE Q212 FAGIE 4 Al JlsA B f8t oin-gEe HuANS FHOR- 83
o3 23 A oe 28 {U9 5 e 58 o] AF RS £0lE F JEF 3em, 6em, 9em®| F
AR L= B3 dREL A ol RS B ol AZH FF) /1TA FHE F7IE A
43 2 R Azhe &b Yt o BastdcHTable 1), 282 A3} 158 £33}

AFFEE A A7 St = HES ke 7R = of & 759 Alge] st HAS £4 9 33 &
ol ofs) BEe] &4, el B 75l Sol A7 Au o] 93 REEAE st AEE A
gt wel 715 S AAEH v A % 281 &2 AR 3 deeM 28-S AT
A=e B 342 dsiA 48E fA8= Type B HZ2= duk 239 = 20091 2]
= 3t} Z e Al o3 e HE e o, AYPE) 2ANE A& =g Zag WIde %
B&s e sl & By ohve sl e (Modification Midsole)©. 2 A 215 3 on, WEHH
A% el WEE ¥AFAY A £E vk 2 232 guro BHEX 9 FHA WAL HEI
Au 25 22001y 2 24 e AR 1Y 8t Axi(Heel cupyS AT & wO2
s & ¥ ohe) o] WS 2astal voprt olate] FE4-(Hindfoot)] 4] +¥(Foot Pressure)
EE AR gl FHI AU sh7E ITAL &) o] AZY(Forefoot)= °15HE A& WA 7] Hst
At Hol & A vy AU FAY o] A A=7](Sustentaculum Tali) 2 3FH HFAA
QgolAE mi-S s b AES FUsA 3 th(Heel Posting Pad)yE U3 (Heel cup)t FZ =5
= 7FE & 995 shvolth AAE slo], ASRZ o5 HE SAUYE HIH

wEhA] B Ao BAHE o] & HE o] Fa FHo] ZHaANY F UEF GA A THFig. 2).

AU T AEL 9% F A= 715 FHE I - w3, HE2AL PAEXABIY FEold met Ko
Nksle Ao 2A H)E F& A go] @ &3 mAe g3 gl BaRAA2E (Vicon, UKYE
& FdigteZ Yehd F = 7154 8 ALS olgdle] B4 HAASIATH £ el wAe I
A5t ol o} 72 AFE HAIBAU T o oy =Rk ZHALH(footscan insole 2.39
version, RSscan International*}, Belgium)& A8}

I Alg dhed wleke] 1S 248l o] & WALt
Aol AHEE AEE s ek & e
1ol F 9o A3t 153 322 1R Type A 353
Z24o W3 I Type B 35H02 = <Fig

AL 20059 39HE 2005 8Y7/kA] 67) 1>3 2t}

4 Bk wape)= 235mmel A oA S 71¥eld B A o] g8 14y Al YIEE o8t
wgo] Qlu BHd E5S 345K v o4 204 AL stgom, YA BEES g P s B E
< ZAslgon, oldd HEF) Yol AV 2 & M-t ARE sk T
27474 &4, A7 2 JZ@ e o)} Fol e A AU E 1Z53 Type A 7|28 F=2 352 747
= AQElHt. ol59] Yol 7], #8AY HEAe F=ol7} 3em, 6cm, YemE AZEHF oW, Type B
Zkz} 23.2+1.1A4], 157.8+1.8cm, 51.3+5.5kg0] T, Wa P 35 GA] 0] 3em, 6om, YemE A
ALk YAl 74 5o oA FES 59T
2, A Ao} HES ARGsle] 2 FEZ o3 AlZfe]
Atk @2 E2Midsole)3t Type Ax U4 F3-&

B Ao AEE FFE A48 FHETFe R Type BE #9542 AR et =R TH
Hol ~etel PxA Fojla Zw 9l HZA(Plain
Pumps)E 7| B2 slgon, U Pz 5 32BN
Z(3cm, 6¢m, 9cm TFEE ZF Fold 254 HX
25 Azt 7+ 2% 9] HaXk F Type A I B EAE EXo] T2 Fx 27} Fiold uhet
B @4k % (Normal Midsole)2 2 AZHE 3em, 6em, Balo] ulX e GEFE Yolry] 95l At 2
9em®] FEo|Z Ao, drgiMe AFHH FA A 2= (Vicon, UK)S o] 83l AAIstsich B
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(b) 30mm Type A HIZA(A, 6A, 9A)

(c) Type B ® 3 A(3B, 6B, 9B)

Fig. 1. &0l ol = ALH5 U 2F5Fo| H= A,

Table 1. 2+ Aol £X
T — B : g
s} Ak Azt
HEXA 3em, 6em, 9cm 7] HIEA
HIEL =R Hx
" e, Gem, Som FAWE B2 Fig. 2. Type A(Normal midsole), Type B(Modification
midsole).
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PPl AHLH vl Holu A T2 ED| gt
v 8m HYRE FHEsle] Raysion 7 g
ol thsted 31 whE 274 89l h(Fig. 3).
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Fig. 4. Rsfootscan insole system 2.32(v), Belgium.
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Table 2. joied 3 FTUUA7N7E SEEE S2F GHFAEL durde

' 2 FFHQ Mao] IF AR 2o A Ha g
HI gz an ZEY AAEE E2 GEEAS U A%Re
" PrE FYol A3 Heh. ol8 BAZ she] AERoA
L P AFSHETFRIE Mo PReoH, 423 5
2 e é—%%—‘?—-ﬂ & M2, Al4~5 THIFRHE M39] 399

© 7 B33l ti(Table 2)

W ST A% 728 G2 HEW Contact), 55588 (Load
M4 TE 95 rate), H Y& (Pmax), T4 % (Impuise) 52 1=kl

Knee(sagittal angle) Hip(sagittal angle)
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9 224 ulgt FEoldz YEAAdN A, 73 HEWHL 9477 (Stance Phase) 9F 7+ 999
Ao} AgE RAES veRd 2ol HEAA S NE9Z FWT Zo|ti(Table 3, Fig, 8).
EE FiEolodA Yyl FEHHY AddrdE Agg Z713 J@Age] BF Al st
7} Type ARTE Type B7t HA WebstAwt, A4 BEg st gomz 7F oo ghd FAA fald
e gttt F9f Folo] wWEhA Type A9k Type & ek ot 9em FEolol A 9 FE-FeA M42]
BE ZEIE] A e @ov eadEy IH HE WA gho] O Ao whe 3o 2 Vet

e 59 2399 AHL Bt ol Asfe] B

o] olu = Q7] 27)0] AT B 23 2) 515488 [Load Rate(N/cm’/ms)]
SAEZ AR = B S YT F25e8e 54T 99 WelA skl 7HeiA
= £EE eplE Rolg |
T TILEE: FEaaEe Azl WA HAE 47 &
7] wEBARE A 2 oz vekgch wHEA
1) H&HA [contact(%)] W23 9= BE oA 6em Fo] HIZA AGA
Table 3. EEME contact(%) (% #+£SD)
g — e —
: : Sy : Type A Type B Type A ype!
Med H1 99.2+0.92 91.6+11.97 97.9+1.44 95.0+£3.62 95.7+ 5.16 91.5+ 4.35
Lat H2 93.2+6.69 92.9+£10.19 95.6+3.94 95.542.75 942+ 553 95.5+ 5.11
M4 94.2+6.05 93.7+ 5.39 95.2+4.96 97.1+£5.21 84.0+£25.91 93.3+£14.26
M3 98.8+1.13 91.7£19.02 99.3+0.67 98.7+1.76 98.6+ 2.01 98.2+ 2.34
M2 97.4+2.36 97.6+ 2.31 98.0+2.70 98.7+1.33 99.5+ 0.71 99.2+ 0.78
M1 99.4+0.69 99.5+ 0.71 99.5+0.52 99.7+0.48 99.5+ 0.71 99.6+ 0.51

(*p<.05)
Type A : Normal Midsole.
Type B : Modificated Midsole.

@ a3h ®b3h O aéh O b6h W adh Eboh
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Fig. 8. & ™X{ contact(%)
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Table 4. 545485 Load rate(N/cm’/ms) (BT +SD)

Jem 6cm :

Type A Type B Type A | TypeB C TypeA

0.48+0.46* 0.57+0.71* 0.1340.00* L 0.36+0.44* 0.34+0.61% 0.670.64*

0.9240.87* 0.58+0.47* 0.25+0.15% 0.71=1.65* 0.32:60.43* 0.25+0.26*

M4 0.03£0.02* 0.1240.29* 0.0120.01 0.02+0.02 0.04+0.07 0.08+0.16

M3 0.0420.02 } 0.02+0.02 0.0520.03 0.07+0.06 0.23+0.31* 0.25+0.42

M2 1T 0.05:0.03 \ 0.04<0.02 0.07£0.04 | 0.07:0.04 0.30£0.29% 0.12:0.06*

Mt 0.04+0.04 0.04+0.03 0.030.01 L 0.03£0.01 0.05:0.03 0.05+0.04
(*p<.05)

Type A : Normal Midsole.
Type B : Modificated Midsole.
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w*] 'L
-15
Fig. 9. 5t=58% Load rate(N/cm*/ms)
71 Be ESEES BAT HEA JSoA o] Fofgtolth
£ 3em9t 9eme] FEololA HEXS B H B2 <Table 5> 2 G B L= H4Hol
& R, HHEA YEoMe Fxls AVt E B2 AwkA © 2 Type A7} Type BEUF 1 =& gto =2
& JER AL A ThFig. 9). Bl 98-S BA8 £ Ak 53] 27] HAI
el HMEH| sl e FE5EES 3om?) 6em (Initial Contact Phase)oﬂ a}Eo] Wol AL HE W)
o] FEoloME I oA BAEL fAHE Hol 22 9|2 g9l Lat H29t 27142710l AF T4
Al Fort 9em FollAE & Fe] 2olE e o] o]Fo] %0%% AL st EE g4
o} 53] AR Fdo) 98 M2 d9edAe HE M2, M1oll4] @A g ZFe] & BT
22 A7} 03002 HZ 2 BRU 0.1280} oF Al wgl Al Fo] EolAfE WHEA Y FEHE o
T &S Yep i oh(Fig. 10). He Ay AR ALEE el TEe ¥
2 Type A% Type BolA B5 SdabA Ve,
3) Z[CH2IE [Pmax(N/em?)] Type Be] A% AZH2 71 A= b o] Type Al H]
Hog4g 2 dz7] o 2F Aol A o stols A Jehde & gtk
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Table 5. Z CH 22 Pmax(N/cm?)

(Ha +SD)

- : 6cm 9cm ;
f Type B Type A Type B Type A TypeB i

Med H1 10.73+6.08 10.88+4.28 6.19+3.47* 9.36+2.26* 6.50+3.35% 8.60+2.59*
Lat H2 13.87+1.76* 12.28+2.60* 12.11+3.47* 9.35£1.97* 9.87+1.93 9.18+1.58

M4 3.49+1.63 3.55¢1.47 3.19+£2.20* 4.50+£3.50% 2.5742.20 2.37+1.97

M3 4.59+1.92 4.86+1.91 4.29+]1.45% 3.46+1.44* 5.77+3.11% 4.29+2.92%

M2 12.57+5.02* 11.47£3.72* 13.25+3.79* 12.11+5.48* 13.66+3.74 13.47+3.79

Ml 10.21+4.51* 8.33£3.56* 15.46+7.47* 13.05+5.56* 15.30+4.46* 11.88+3.29*

(*p<.05)

Type A : Normal Midsole.
Type B : Modificated Midsole.

25

N/cm?

Ba3h Eb3h Oabh

Ob6h Madth EbSh

Med H1 Lat H2 M4 M3 M2 M1
Fig. 10. ZCH2 Pmax(N/cm’)
Table 6. &7Z{ 2 Impulse(Ns/cm?) (BT +SD)
6cm 9em
“Type B Type A Type B Type A
Med H1 3.03£1.74% 2.98+1.26* 2.0340.95 2.73+0.81% 2.26+1.09% 3.1320.92*
Lat H2 3.99+0.95% 3.28+1.07* 4.02+0.84* 2.63+0.69* 3.48+1.00* 3.28+0.84*
M4 1.32+0.80* 1.170.66* 1.01£0.68*% 1.47+1.04% 0.90+0.88 0.80+0.78
M3 1.6620.92 1.43£0.67 1.44£0.77% 1.02+£0.57* 1.68+1.04% 1.29+1.12%
M2 4.29+1.48* 3.49£1.07* 4.87+1.30% 4.17£1.40% 4.63+0.91* 4.34+0.44%
Ml 3.50+1.41% 2.94+]1.33* 4.72+2.39% 4.0242.04% 3.96+1.81% 3.74=1.18*
(*p<.05)

Type A : Normal Midsole.
Type B : Modificated Midsole.
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HEa3h Eb3h Oach Ob6h Wadh Ibgﬂ

Ns/cm?
iy

0
Med H1 Lat H2 M4 M3 M2 M1
Fig. 11. £2 % Impulse(Ns/cm?)
4) 242k [impulse(Ns/cm?)] Aelsl= Ao I @ drhy 3k},
A QYA A TEIA= e £3Foz, weqd om)d Y3 FE2 FFe we
dE 3 ol skl Algke] FE A grol ), TR ASHA o F717t wol o] HA
FHiolol] Aagle] Type A%t Type BE H)a+] on, AEF US4 AR FHd B2 SAUYH
< o Type BolA 7] BE Fols o 2 24 Balge oju] A AFI M= & 4 AT
o] yehgdth E3] Type B2 6cm(6B)9} 9em(9B) wEbe 7154 A5 iEshy] feixe A
of ALK W& Fdol FEHE FH4FLS Type A T ARE vRoR ASRR EAYY o5 S &
9] 3em(BA)NA 2HE-E= FAFe A7) FALE AZE 4 = 71 FFEC] MEEer B o=
A& HeER AckFig. 11). Azrgo] B AFE A&eA =ik
oJAL o] HMAFE AFHH i E I FEL P2y g o a9 | dulk 3o
of Zul7t stEls AL vy £33 PE A B MR} 7154 SHE AREIRS o Fiolel o A
Typedll A LHFA WEF o] e SAFS o) EZ7P B AT & AT 3
Fo| EobdsE Paa ANt EFrhEolx W2a ¥ Folo W& FAFE AaHrt. LA o &
& AEEE 4T FAES ¢ S Uy A 27t AL § AR 7154 T2 F8 7T
o AFH 20| o]FL ol FEH ZAYL FH
v. 11 & o7 B A7)E S 3, SEA A di(Heel Post
Pad)= A 50 A} o] F-& AT 5= QJojA] AFH e
FHeH, o] AAH2002)°0 e ol we TFE Al FAY 3eE F F F AUTh Thomas(1974)°1 o
A& 735 ] Aol vulE A FH8HA] 247 2.1~44 = Holx|FS (anterior arch syndrome) =% splay-
mm, 3.1~4.8% 4% SV}t SHTh Baba(1974)9} footo 2 E-2li= JHR Qste] HFHe| FFol A
Cheng et al(1997) A FH3kel 213 Zoht yule) HE F5I50] AT & AUrkaL 3HATh. Slee(1963)
Hele td oz Qs sl ghr] s 4le) = 9} Betts et al.(1991)0]] M2 FH-o] YAlZo] 7155
718 ARt Aol i Ao RFEAY Ee A A3 she e AFF o8 FAV S5
o 2R E ojelgt Wl FE3 AT 5 e A& FZA)o] AL A gk A 22 7)Fo] FAHH HX
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Eo) FAE A= QTS JR8T FEHFZ TF9) FHo A7t WL Ao g ARHY, 0183 W
RE R} /BlAwEA F5F 5 ol 5%, & " 7154 S w2 fo o8 PR J4F
5, hakgo] 2Asie AERI) oA Bz, 247 A FA ez W SAuds @ 28 AEY
Fo|u} x| FA| 9} 7+ W] futwErhy stk S 29 2 F UL 22 B Rt

AYAFAA g5 75 st TAHe 75 3) AZR 2] S REEAE 71548 T4 AY
3] Rztg)o] AT AHEL o] TS AL F} 3 PRI} ASE FAR A FEL A H]FY
48 3] g FEe TR FARS AT 5 B B3AER 4TS 4 5 YA
Ue FF Mol FHE FAU ol AFeMie= 4y Hrigrg oA Pz A9 T BE FER H2,
71573 F-Foll s FE& oY Fo] e g3 AEE M2, MId|A A3 2ol & AT 4 S
2 e £ doke AL FAT 5 AT wehA o)t 75 FES NSt wol ¥

ol AP E 3em, 6cm, 9em®] FS AHEEIH LS HEAZ AFZE A AR JHE|A = HdgE
U 2} ofg] GAE(lem ©9E) Vo] AEE sl oL} 2AHFL AGEE £49F ¢ Utk ojRE B
HA 7+ Folof] W& of XA ALt B FAAY, & 4 E A EA dolA E2 Fo| R A% %t A
59 #49 ARRAE 4L 0 dE Roln, o= 3L F37 2Y £ IS Ao AEHT
7154 Ags ARteled doid F23 ARE AF
g 5= & Aot 28

v. & 2 ABY, WYL, o1FA, 1A, (2001). 2P FT AL o5
E3A}

A7 20059 3R 20059 897 670 7‘J‘ﬂf];iif‘;;‘ij;j/ﬁgji@;jjﬁf B
€ ek datel= 235mmel A9l ey F s) et DA, A5, A, 24, o4, (1997), A8l 7
Ho] ¢l B3 558 5434 e oA 204 TgEold me A sare] ¥ giqee
& Fgslen, 9% gz FFZ(G3em, 6em, &%/, 21(5), 1010-1016.
9em)Z 7t Fold 25¥ P AF L A Fsun o ‘i‘iid;ﬂ@jlg, iﬁfﬂj ;2}0(%2304;1;3 :;;%oloﬂ mE B
W 5302 A% 3eme) FE9 FES 6em, Iem %;,‘5%; o P:i o .”(20'0*2;2 AT
g A7 ARston, dzedde A5re) A A 2717kl e 2g BEY] PN 9. §F
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