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<Abstract>

The purpose of this study was to evaluate the change of lower extremity alignment according to
plantar surface compliance in standing status. The thirty normal adults (15 men and 15 women)
aged between 20 and 29 were assigned to 3 groups: control group, experimental groups (AHPS
group, ASPH group). The lower extremity alignment was examined before and after adaptation with
corresponding foam types.

The results of this study were as follows :

1. As the result of comparing lower extremity alignment before and after test of the control group
which any change did not exist in plantar surface compliance, there were not significant differences
in the angle A, B, C, D, E of right and left(p>0.05).

2. As the result of comparing lower extremity alignment before and after test of the AHPS group
which forefoot part of plantar surface is hard and rear foot part is soft, there were not significant
differences in the angle A of right and left(p>0.05). But, there were significantly decreased in the
angle B, C, D, E of right and left(p<0.05).

3. As the result of comparing lower extremity alignment before and after test of the ASPH group
which forefoot part of plantar surface is soft and rear foot part is hard, there were not significant
differences in the angle A of right and left(p>0.05). But, there were significantly increased in the



angle B, C, D, E of right and left(p<0.05).

4, As the result of comparing lower extremity alignment of the control group, AHPS group and
ASPH group, there were not significant differences in the angle A, B, C, D, E of right and left
before test(p>0.05). But, there were significant differences in the angle C, D of right and left after
test(p<0.05).
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Ak AH R FRzAE AZA, ARA, ALZAAZRE TFY HAro g5 o] FolAHWu
9} Chiang, 1996). A3 2tA= £A IR 71A5=47](planter cutaneous mechanoreceptor), &3 &
7], &% 8718 539 THFEE ARG £5E4E AFdHKandel F, 2000). ¢t E Z1HAME
FX8t=dH AR 23 gL 319 (Anacker?t DiFabio, 1992; Lord &, 1991), 73 A <lo]
TYe ZFsted F2 "Hile 2498 AR HEH3 H2REY ALZRZA A RotH(Shum
way-Cook® Horack, 1986).

AAAG AZAZREY ZARAL AdZAET FdF ez Ado] Golgtuz, o F ZzhA g}
HEE B 9759 olFA % (Brocklehurst 5, 1982; Dichgans$t Diener, 1989; Fernie 5, 1982;
Keshner &, 1987, Manchester &, 1989). A|Zto|vt By 7Az3 e #4, 25, 3, 79 dH+87]
25H fHdEe B2 dH9 ANZAFYS AGdrie g7 HEN(Diner F, 1984, Magnusson
5, 1990), ARZZAA L 7Fel T AFE Bvd HA o]FAX 1 gUvh(Asai F, 1990; Horak 5, 1990;
Magnusson %, 1990).

AAzAAA AP4RAA L] &S 77 A8 - 41 REFH o2 AHEEHE WHE F(foam)F
S SN ZA™EIG b2 HEZde AU HEE WA Ile A (Anacker®} DiFabio,
1992; Lord %, 1991; Shumway-Cook$} Horak, 1986; Teasdale 5, 1993). &3 vl H&E3E A XA
EAAY EAE UAIIE AL 24Y9EE A7) (Wust Chiang, 1996), Lol Zzhe] W=
%S WA 7|3, ¥stE ZZ gude g & #A3 HE-g WIAIZH(Nurse®t Nigg, 2001).
2 HAEW E49 54& UM oR E§o ugEg 2HE 4 o, ¥EREH Y€ AAARR

AAAZ BUA E4E FAHA & TEY di(Nigg 5, 1999).
+ALE f8 o2, FAAHoR A T&FH HF

i

E3t] A4 BYg A% AAHA &5 HALE HE Ak (Nursedt
Nigg, 2001). A& @& =AM ¥ 47‘42 TLE it AAAW AAFHE FA87] A
Az g8 259 &5E 2A
ol

23 v Atels FEEASY

101 ™ (Horak ¥ Nashner, 1986), 71 ¥ AAol9] A9 75 A
$ 1 9QthRyerson®t Lewit, 1997). 3, AAE A7 A
o] dojutx, Zt FAGA Y FHALFHo] JAPLFHE W3}
bl dZ dojuA HEd, 71530 thAgd S BgAe Fejaddg
S S4H02 AT 5 A T (Perry, 1992). Bfolu} EEjr]odlA HAFZQ] A A
Fetal, FAEE AN, FA F8E {5 A 2 25 AHHE 2&351d, 3
S Z7}A) 71 tH(Czerniecki, 1988).
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52 B 5 glon, A9 $ule AEe 4AY e ANE FAYS BE B AAEZVE /A
= L.
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F U= S5 % 4= UtHEng¥ Pierrynowski, 1993). T3, X = 7| GAIA A dutxo s
AA et GF GFHALolo] AHAH R HESe Fd4T AHo)r] W&, FAHY Aol WaET o
ZAYY F7ht Fhol B33t 2 BF E S wonz AWM FAAL FAFYS ¥
ANRLozA 25, 2489, ddE 24 5 AtNurses}t Nigg, 2001). o]0 £ AFE AAREE 9%
Ad7AZFe] FIA de AHES FANIIE XNEH HJIe FHTIE A5t A AAA FH HEH
ol A& WHEst SAAH oA FgS nX=XE dolruz 4.
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o. a+%4y
1. A3dq4
E Ao AFgade RAAU AFstE vk 20~2049 iFAE FdA AFd FAsrE F9
3l AFZAL FEANZL £ e A A 308 15 o 158 dAeE duth Ao A

2. A+
D AF=ET

WA SAWH AR Ate] FEHY AEE W77 f&) AFHe} TFR F ¥
o] A% 2002 UCOAIY] Podialen Blue 2003 % 2091 f#=ALe] Schaum®Z A7 tiAd=be] Ak of
Z(insole)S] A &3 A7|9F Egol 2ol T 4m=B A RS E(foam)S AHEIIP LT, o]RAL YA
E9 A A3 & H&g 959 EY=U(INTER TRACK, TAEHWA)S AH&3t4 ). oA E9
A 747y A7) 2 Y E55E AHEs .

2) A9

Agde 42 mxsn Y =28 FHE AL, dEREANA 2F 79 HAG HH
& T3 AEstn Add IS MH £ e B JFEL Agdn 49 ddREL 43
A ZEe ol BAQCl WA JHAAAA AA A WAL EFS F F, FA HSA oju
MtE F2 ¥ tized AEF¥E Podialen Blue 200, 3% !

£ Schaum?! F& A% <k 49l
A

Z 5= Podialen Blue 20091 &#& AJ3 ASPHT

AHPS#, A& = Schaum, ¥ o2 BAAR YFol
4 5 EYedo A 08 5 A 16kme S22 AA 3 F A8 A 54 oz wA}
A #F9L A

AT dAEL £BHEL 4d AAE A, E/Fo] Ade] 252 3 A AANA nAHI a4
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3 AL Moreland 5(1987)9 3% & AE =3 &3t dE=9
AN £3d FAA FE 19 F(tibial plateau)% A, A= 983
Hde FAE 94EE A, dEE9 #HFTH = [ dH I H(femoral shaft)]
EAHY FHAE 2T A, 5H—‘rﬂ*5”5‘? & I+ €3-dUNA ALoRE 10m B 243
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Aol gk §£42 SPSS(10.0 for WINDOWS)E ol &3 fen, 2 Fule d43 - 59 3=

a7
BEol Wk Wwsy] 98 d$ER -H#AE, 4 T FAAFL WGE Lotry] A FAwA
FAENE sglom, AFHAL Scheffeg ©]&3tArt FAFE(@S 0062 A TH

m 2
WEF(n=10) AHPSF(n=10) ASPHZ(n=10) A P
) 50(%) 50(%) 50(%) 50(%) 1.000
AHA) 24604201 24.80+2.25 24.60£2.91 24.67+2.34 978

2% (em)  167.00:4.91 163.50+7.06 165.70+6.24 165.40+6.10 446
AF(ke)  60.23£8.29 56.52+8.58 60.23+10.86 58.99+9.16 595

1. AT g AuRA 54

AT gzt dukHl EAE Fol dEe UXd, AHPST, ASPHT EF 97t 50%(5%)=
¥-ue 571 BYSR d¥e AHPSTO) 2480:22542 e B4 M oz Bn, AFe
o] 167.00t491emz2 o+ 2 IE v A dEWI, AFS AHPSTo] 5652+858kgo. & &
e Ha 47 deod, dadte AwAA BY BF F 206 FAHOL 4% Aot 914
tHP>0.05)(E 1.
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2. A5 qA3AY SAAE HH

A8 A AA A7 gAAY sRARE HES AL FS 177.70:2.37°, = 177.80+1.99°, BZ FH
Z 06.13t1.45°, & 0653x167°, CZ FHZ= 590£093°, ¢= 543:08%°, DZ H= 4.00+0.89°
$-2 3.78:1.02°, EZ} & 87.23+3.15°, 92 83.22+352°% UEFWTHE 2).

¥ 2.4 AR AR E HFH( )

grwe 49 A - £ $A9¥E wEe 4% &% A, B, C D EZH $5 A B C, D EF BF



SAgH R Fof3 Aozt JATHP>0.05)(E 3).

O A4 ¥ t-value P

& A 178.00+£2.58 177.60£2.35 1.149 .280
B 96.00+1.25 95.85%1.33 1.406 193

C 5.60+0.74 5.65+1.00 -.190 853

D 3.90£1.13 3.95%1.14 -.287 780

E 87.05%3.06 87.25+£2.92 -.545 .b99

+& A 178.20+1.40 178.15+1.45 190 853
B 96.25+1.67 96.15%1.72 612 IS15)

C 5.35+1.00 5.30+0.95 .264 798

D 3.50+0.82 3.65£0.91 -1.152 .279

E 87.60+3.48 87.85+3.30 -.808 440
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4. AHPSZ 9 2439 A - F A vu

AHPSTS 4¥ A - F dNFIL way FH} 29
17715¢1.93°2 & Aasgoy, EAMeR 498 Holzt AUAHP>0.05). 2

177601780 A1 2 ¥

ATHP<0.05)(E 4).

A #H& AL 17765:1.83°004 2 F

% 177.302157°2 FAde AYFE RYgev, SAFgHoE {9
QATHP>005). 24, 4% B, C, D, E%# $% B, C, D, B¢ 2% SAsaoz §9a

| 49 5 t-value P

#& A 177.65+1.83 177.15+1.93 1.627 138
B 96.30:35% 95.60+1.56 RR06 021

A C 58061 T2B:2.37 5.30+1.09 1788541.99  .008

B D 3.88)18%1.45 3.35+0.67 o68841.67 001

c E 87.15:608%).93 86.152.91 5492988 017
*&p A 177.606h78 89 177.301.57 38961 02 34
g B 97.155 5883 15 96.35%1.56 g3k sy 006

C 5.35+0.85 4.80+0.67 4714 001

D 3.80%1.21 3.40£0.97 4.000 003

E 89.05+3.53 87.85£3.62 2.422 039

F 4. AHPST 9 4F A - F siAAE v )



5. ASPHZ 9| 43 A - 5 AR E v

ASPH7 9 438 A% AFE S vudt Ay A3 A #FF AZ2 177.452281°04 48 %
17790+228°2 thA Z7tstg oy, EA8802 $9% ojx UATHE>0.05). AF A 3 AZLE
177.60£2.72°90 A A & 177.90:277°2 Z78l= A HIou, FATEHOZ {Fogt Aol
AATHP>0.05). 28y, &= B, C, D, EZ4® $& B, C, D, EZ42 BF BAgHoz fFoaA Frtst
A THP<0.05)(E 5).

A9 A 48 F t-value P
= A 177.45+2.81 177.90+2.28 -1.489 171
B 96.10+1.68 97.05£1.57 -3475 007
C 6.30+0.68 6.75+0.86 -2.862 019
D 4.30+0.68 4.7520.72 -3.857 .004
E 87.50+3.78 89.60+4.01 -5.161 001
+35 A 177.60+2.72 177.90+2.77 ~1.406 193
B 96.20£1.80 97.30+£1.62 -4.714 001
C 5.60+0.84 6.15+0.67 -2.538 032
D 4.05+1.04 4.60+0.91 -3.498 007
E 88.00+3.74 89.30+3.53 -6.091 000

¥ 5. ASPHT O 43 A - % siAAE vla )

6. =, AHPST ¥ ASPH¥9 43 A - ¥ dAFE vu
1) a8 A

W23, AHPST 3 ASPHT S 4% A sAAES vad 23 #3 A B, C D, E43% 5 A B
C, D, EZt 25 FAHo= 93 Zol7t JATHP>0.05)(F 6).

X 6. gJ=F, AHPST# ASPHT Y A3 A dx1AA A )



HZxT(n=10) AHPS¥(n=10) ASPHw(n=10) F P

#H= 178.00+2.58 177.65+1.83 177.45+2.81 130 879
96.00+1.25 96.30+£1.53 96.10+1.68 104 901
5.60+0.74 5.80+1.23 6.30+£0.68 1.553 230
3.90+1.13 3.80+0.82 4.30+0.68 875 428
87.05+3.06 87.15+2.88 87.50+3.78 062 949

178.20+1.40 177.60£1.78 177.60£2.72 288 752

Jdo
e
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96.25£1.67 97.15+£1.58 96.20+1.80 1.006 379
5.35+1.00 5.35+0.85 5.60+0.84 256 776
3.5010.82 3.80£1.21 4.05+1.04 710 .500

87.60+3.48 89.05£3.53 38.00+3.74 436 661

2) Ag &

&7, AHPST 3 ASPHT 9 A3 % 3xXHES vlug 23 z5& A B, E4dy $& A, B, E42
EAALZ {98 Aol AAHP>0.05). 2#Y, F& CAe dlEz2F 565+1.00. , AHPS—"rL 5.30+1.09
. , ASPHZ 6.75+086. = Z} 7t EAAHo=Z %sﬂﬂ 17

zkol7F YA a(P<0.05), & C4E dE=T
5.30+0.95. , AHPST 4.80+067. , ASPHT 6.15+067. & Z T3 EAHo=E TT’"] g ZelZb UM
H(P<0.05). =3, & DAL gxT 3.95t1.14. , AHPST 3.35:067. , ASPHT 4.75+0.72. =2 %
w3kl BAFHeE f’t Aozt YUZ(PL005), +F DAE "YFT 3.65:091. , AHPST 340t
097. , ASPH¥ 4.60+091, 2 Z #3toll BAZHo2 §9%8 Hol7b JATHP<0.05)(E 7). Scheffe?
AEAARC osd &= C, DG = C, DL 2F gz o9 AHPSTZH A2 93 3o
7b AL, 2T ASPHEE SAA SR f3 o7k glley, AHPST 3 ASPHZ & %
AReZ folg Aozt AATHAE 8).



W27 (n=10) AHPSF(n=10) ASPHT(n=10) F P
HE= A 17760235 177.15£1.93 177.90+2.98 295 747
B 95.85+1.33 95.60+1.56 97.05+1.57 2697 086
C 5.65+1.00 5.30+1.09 6.75+0.86 5883 008
D 395+1.14 3.35+0.67 475072 6537  .005
E 87.25+2.92 86.15£2.91 89.60+4.01 2823 077
o= A 17815%145 177.30£157 177.90£2.77 463 631
B 96.15+1.72 96.35+1.56 97.30+1.62 1413 261
C 5.30£0.95 4.80+0.67 6.15£0.67 7752 002
D 3.65+0.01 3.40+0.97 4.60:0.91 4640 019
E 87.85+3.30 87.85+3.62 89.30+3.53 577 569
¥ 7. UlZ= T, AHPST 3 ASPHT9 A% ¥ &x14€ v z(. )
A% C 2% D $%C $%D
ONONE) ONONE) ONONE) ORONE)
Quzr O ) @ )
®ASPHZ ® ©) ©)
¥ 8 "z, AHPST 3 ASPHT Y A8 & 3x4E vug A543
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ARAZAL e o#styl H, ARLAY 7S WHIHAIIE dFd AFEC] UNdTh
Mauritz®t Dietz(1980)¢F Diener T(1984)2 318 & o83t AHRZAS A9H LR A@8HT. o] ¥
HE 3d dAFERE P F4HA4 AFERE AT & AL dAAH EFANFAE TS 7
7] W&o o= Ho] FAH R 4Fg vHA=rte BES] ¢ + o (Horak 5, 1990), 5ol A
at7] wjiol A o A7 AR EAA T A L&o] 7HestHDiener 5, 1984; Horak %, 1990). th
E ez W Hgo] F2 AEFHA 3 ot (Asai T, 1990; Magnusson 5, 1990), Lol 9 ZE
TH48 Fdold F871E& F5EsA steAe ¢ & e (Magnusson &, 1990), 3ol 27t
golx nfHrdAd FZold 5716E ¢A3 FAAINAE RS (Perry T, 2000). ©] A E =
HAY & o)l= A AAL ALL(Anacker®}t DiFabio, 1992; Horak 5, 1990), £#3d 1A (Wuy, 1993)% 9]
W Eo] AR B dAFdAs ZAPFZHY EHAHA EAA AEE HsAI7] A8 FS AHEEE

e 9% A58 B ohie Bel Qe BAFEIIG 2§ 87129 BAHYe WAL 7
e JAT, o= AH ANYAANN ZAPZE A W F2 FAWY AR A A5 472

)
>
[
o
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H E 4 i (Wu$} Chiang, 1996). £4 % < (plantar cutaneous input)< A A|dA 3}
7 1]7‘]‘5 Atole] HEYW B B4 dig FUE AFEr] dEdd FA AKX NAFENE AT
il HH-g-o) FEE(Maurer 5, 2001). Eo wel AR VAFE7I2 F3o] Mo, o)A
T g8 o718 AR H} 259 & 4F S ¢S Aol (Chiang@ Wy, 1997).
£33 old dTEL FA(Magnusson 5, 1990; Teasdale 5, 1991)v}, ¥ =(Lord %, 1991)9
F FHE ALESAAR, B AFdME o FAE TY9dA dx, REYUE Fr WHIE
A}, Chiang¥ Wu(1997)& & %“% Z7IA 718 2] AEFAe] AxE AANFES 9, A= T=4
A AR we A FAd Aort Aoy, FHAMNE FAdF Xelrt gt Ik we
A B ATFdME F& TFS AYsty AFH £F F FEOR U AE AolE FULh

Stergiou®} Bates(1997)= A&3t B3I €34 7|5 Aol @A izt & HEWo AJFS Hrist
7l 93 7Hg gk JEFHeE nAFHQ] Egsds AMEEY A, A V1Y REHE HAEHer 74zt
e Z=e wE EREEE ALY, B dTAE 2EE g2 FEY FS A el A9
5, BHAQ Ef=dE ALS3A

Nurse¢t Nigg(2001)+ tdate] 71220 Aestd zjo], o], 2wk Fx2, AXHY
ZAZtm ol WsleE $E5EYHY xolE veEdoa ) old B A dAAE 2002 Ads e
o, gFAEY AL BEF FUA A, ddREY] dutAd EXHER ZF 34 BAFHo=E
g Aol & Holx ol FUF JYE vepch EE, Chen 5(1995)2 Toll A Zzhide W
e FAYE AL, SAY BX g 244y Ao JFge A gEHolgn st} ut
A, B AdFdME F& ALAIE AHE gz BF FUEA A

fn‘ﬂ@é“ﬂ AR uE e H3}E Wust Chiang(1996)7 Dickstein 5(2001)& 43 Z A (center
of pressure)fﬂ oY ol%F Fo= HyslH L, Chiang®t Wu(1997)= FAY, £33 A, w23
o9 8502 HrstF oy, E A7 E FArd wep Wsy gdzuz g od stx AHEe

J[m

Hoz Q%

E‘ii}% z48 37 gt
Ee AoH veAER AU, dRoty EAPel EAY ALE FAMY AFARE
BAAEAS AE o851 FAY & Yo H(Winter, 1979), HEEWH] BARE o]$ WS UA

et YAE BHeA JYeErdA B £ 9l7] wWE-o(Ramsey$ Wretenberg, 1999), £ dFoA=



0] &$ 5(1989)7 Tang 5(2000)2) AFANM= ARE3 314 & HEo WAAE 240y
519872 W& ALt Moreland 5(1987)2 254 A 40412 257 9 Xé’e}/‘é?}—% Aoz &x
BEe BAsgEd, 2 A3 F= AZL 1789+21°, F= B 926:1.4°, F& CZe 6.0:1.0°
#Z& DZ4L 41+09°, H= EZL 896+23°, = AZE 1785:2.0°, %; BztS 930:1.6°, =
CZL 58:0.7°, $-= DZE 4.0:0.7°, 2 EZL 90.7£32°%th. B dApdAe A48 A & 7z
EL 1°U199 Aol BHYoYy, &2 BZL 96.13t145°, & BZE& 9653+1.67°2 AA EREIL
#= EZ42 87.23+315°, $& EZS 8822+352°2 A YEiyd. oj@d Ade d7 AR 4
@l zolo 7lQlste Aoz Aztdr)

o] 29 F(1989) WEEFY AA Fit AFY GIA Fo] T o] AZE HEF diF
Ztolgt 3t Ad AUL Wde= @4 FZ 177.3+25°, $F 1775:28°%d. 2 4AF
A A FA2 AZL 177.70£237°, & AZL 17780£1.99°2 ANV ES vz 3H7]
o fFAEE A& epct

Chiang# Wu(1997)< =32 & 9o & we AZF ) FEFAA FASte] fodatA HZasa
d R F Yol 48 v 953 A" Ae Wit A5 F259 hERolr FoEA
votn 8921, Dickstein $(2001)2 H =2l f AAHo] 53 AXARG AHAALARE T2
AU Brldoz d8y BAAAL =PIt P B ATAONE L& YA Lol FAE
W AE AFE AW tixTS 2 AR Fo HA=H $=9 A B C, D, EZ BF F93% Ho)
7F ey, FERV FAFEE AT e REHE AXHELA AHPST 2 FEF79 A4ATHLY
A2 Qde R=3 $£29 B, C, D, Ezto] 934 ¥asd =%, %

ASPHZ 2 AEFR AQZAZHA FAZ 98 94 #F53 $59 B, c D, EZto]
g, Nurse®} Nigg(2001)& 29 7

7

I+

2
2 x
TR

mio

o olg AHF #™o] &S LAY & U ® 74 w3t £
@3t A 2% FF vAE T AF ATAN FERA DF FaA FHFH] FejA A
8T oy, BAITIY BEe] Fady, F nEIe FFe] TR, AF¥ T #a
Al FEFAL FoASHA FERZ o]FSa, WS HEZ ] Tl Fasti, U FEE TIHEA

=S 5 0=

sxle] 2EFA A& vpxuh ERQ] §E, @A, HL AW
o3& n Hdests 8¢ 7t th(Donatelli, 1987). L3 S3A 3= A
AFEFHo] Ry BAULEMN WL FTo| ddFoE dojun 3
Knutzen, 1995). Lattanza S(1988)< vlAFH3LA] AZst TEANA o =
oA dojuArt FFo] wol] HAstn AF FatEE ZHA ASEH

Wl A4 5200002 AFAR BN AFBAL Y AAe FESH A=Y %ZJ‘?J% do7li, TF
9] FAYL AFHNgA dojutn, A=Y AP FHEA ALY

0 03 544 A9 W03 TAZIAN 949 A9 AT FHUAA 5L 0
B WEez SAHI, NGRS HAE AZH BA 4 AdAGn HRow, Aol FAEIH
o wel eBAL N TRV A A2 2HRE AYeE AT gtk B ATAA
AHPS#& %4 359 A= W3 o #3% $3 B, C, D, EZol o8t Zasiga, Aze &3
U3t B Q& Edel f3A gad A& FHEY BAPa2 A AZAAGHAN AZ] WS
o2 AAHn FHFIY AL duise, o|a@ G Wizt B, C, DAL FUSA 2N Ao

e R N

Magee(1997)= AMFA X st A AZeade] 39 AAe FIo] WD FAd AZL FE o
A Q7 wEFIEY e AZY FEUEAA £H4e wepH gFez FAIHT Y ®

@, F3ol U@ AT WMSTIE £RHAA 0 AALES AABGR ST B AT

- 10 -
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