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2T (Foot orthotics) 2] 2ol
a7t Aot B2 A=A BEA T
ZWWr 2 Al B0 A - &L
O]‘ﬂr(ﬂwo] 2014, Ad
, o5, 2015 $F%, 2008; FAA, 2007;
Donalelli, 1988, Sperryn & Restan, 1983,
Wrobel et al., 2014).
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Z A Ed, 2% Egﬁ"ﬂ g Ty o] 23
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THARA, Z3ke, 2007, MEH, 2019: 237
s, 2016; Murley, Landorf, menz, & Bird,
2009, Hunt & Smith, 2004, Nawoczenski &
Ludewig, 1999, Mundermann, Wakeling,
Nigg, Neil Humble, & Stefanyshyn, 2006,
Bird, Bendrups, & Payne, 2003). A% &
AT EHE AR R dgdTES A
ds ddem sfglom, 24 8 2344 715 9
ol 743 F7klL e Aads tEoR &
AFE= n)&3l A% o]q

WA e Ak obe) 2-&aho] ukgl Ak Afo
A 2 &3E dehlle viidseldt. 5 2a
:Ilglr Al ul/] oﬂzﬂ: J,].y;”,_ UHO uli ]—V%El
ot v A7 g

299 93¢ vl 22 so02 A8

oz O

2015: ¥, 2008; A4, 2007: Sperryn
& Restan, 1983, Wrobel et al., 2014)9} &
o] Al JeAutS AZEdon T Wl 7H
g WA E A9 E AT AT Aol

FREES T aufielA] éﬂli}ﬂr z Ei}g Al

il
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L
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¢
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S
S
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*
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ol A % AAEEL A Sl F2 Ak

Ade] FaATE A9 B 1 ABE Yol

297} gk, old] & AT o] Agst

£ Ae) ER(&e, 252, 5% LY

o 2§ §-2o BE PaMel R 57}
g ¥4, olF 2

oY o & 4
ro
W oo

1. AFCHA
B Lgaas AL CHBE-E Eg) Al 15
mo] &4 3= A 23 ske] BHZ(pes Plans)ol

4 AT 8= Al
7%= (Rest  Calcaneous Stance
Position :RCSP)& S 3sto] -3° o]atd W= 7F
Beldrh. AFHIAE 229 St 4gH)
st SEA4A FHEY Y oS =
Radoz Aage AR w5
e (E 1) 2t

i, dAEe

7194

o

E

E 1. (TR QuiEol 54

57 o9 M+SD
o] age 14.88 1.13
RCSP(Lt) degree -4.63 3.16
RCSP(Rt) degree 4 2.83
4k Z-$=olat degree  0.75 .89
TS A&7 F) 0.25 1.04
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a8 1. YuiT, 235 IEAMUE, S2lH(ZIZFH)

E 2. Mg ZR Ol 249 84

g% ges  =@Er e
7] 0 0 X(2E#)
AR AT Shore A Shore A Shore A
55~60 40~45 50~55
93299 0 X X
2) 7|

2 Ao AHE A8 Avle GRFE 431
98 =4 KistlerAte] AlHRFd 7] (model 928B) &
AFgEIg e AZE HlE&L 1000Hz2 A3e

t} % (foot pressure)< Z338l7] YellA A2~

NovelAFe] Emed £437471(V.654R, V.658L,
novel, Germany)< AHSIGTH Y 2). A+ =

72 24 249 Wee (I 3)9 2o,

I 3. £3H0l
el gE g
Azt HeF7d QAT
2710 GRF Fx, Fy, Integral
TeTT_ cop COP(x)

MF%BW

& Ao BT 7o AR FR o
2 BoE S A9 uy] a8 BdF)e 4779
event® ol 435 event 1< E1:HH
% 27](Heel Contact;HC), event 2= E2:%
Hieh £o]7](Total Contact:TC), event 3&



Age] TR TuA T A8 -5t SHAEY vAe 9 141

E3:H%2 W7](Heel Out:HO), event 4+
E4:%718 17](Toe Out:TO)Z el A3
ATHH3). g T Z%% frir Al B AL
& By oA A7 2 2 B3 A7HS 2A5Y
o GRF= Z= dyle o 2+ (Fx), 4%
B (Fy), COP+ #$(Ax), Integrale Ea
AR FASITH2E 4).

dlolH &=
ze
w37e &
/51 = repeated
1.0 Loading v/ayé \\ // \\\ . :; oo
%/BW ,,J' AN \qu/// ‘\‘\ Fz T
-C//}’/ o j'x() B . B \\\\ =
e Ey()
0% 02 04 06 ]]I Cﬁ:ll 7é3"]' t;'! 1-9]
Time (seconds)
T8 4. xEEE 24 F 1. 23 A2
ate A % 2o 10042 e W, D EPREAGE
40%(61%~100%) & A (M3 L7t A9 e Bl mE A 7tke] B dw
B2 M4, FA, M5:4&), 30%(31%~60%)E T ?‘iﬂr A F570 ot Ao]g YeRfA|
F=(M2), 30%(0%~30%) 5 TZ(M1) o2 | 2SI
Flom (Carl et al., 2006), & 579e= Ur—r .
o{H
o AZthu|H 3l (BW%Maximum Force)< 2. K|HHH(GRF)
AatgtHad 5). 1) GRF F(x)

Medial-lateral Ground Reaction Force(Fx)



142 g
E 4. $DET ZE20| =8 A7 A0|(D)
dg A El E2 E3 E4 Total
A EF M+SD M+SD M+SD M+SD M+SD
A 1712024 .168+.017 210045 .182+.019 .731%.036
1 B 181%.032 .164+.014 .222+036 .183+.014 .750+.047
C .163£.024 165£.017 .220+.040 .185+.017 .732+.030
A 177:.025 170£.018 .219+.042 .183+.017 .749+.040
2 B .200+031 .169:.023 .221#.051 .185+.015 .774%.050
C  .182£.021 176011 .215+.035 .190+.016 .763+.046
A 237£123 167013 .223+.025 .463+.528 1.090+.638
3 B 263139 .168+.021 .222+.034 .465+530 1.118+.640
C  227=117 172012 .216+.023 475545 1.090+.648
K 3.287 1929 078 3.112 3.302
2 1.293 410 072 009 066
IO 090 214 263 001 003
l‘jalﬂ —’TLU]XIQ_ 2: ulﬂzé:rl.zl-& zhs 3;%3_78;2\1—%:; 6%
2) A3l B=as2dusl, c=&29
3) Fudugd 49 adds, FRAEERzt a4, FPRasddedds
E 5. 4087 #8 Y Mg R0l 12 GRF FxZ 70/(%BW)
Ag A El E2 E3 E4 Total
A FF M#SD M=SD M+SD M+SD M+SD
A -.008+.031 -.013+.017 -.015+.035 -.001+.007 .731+.036
1 B -.016+£022 -.017+.017 -.017+.028 .002+.005 .750%.047
C -.008+022 -.012+.023 -.010+.035 .002+.005 .732+.030
A -020£.021 -.013£.009 -.016+.026 .000£.006 .749+.040
2 B -.009:.040 -.011£.028 -.008+.044 .002£.007 .774%.050
C -.020+.024 -.014.014 -.012+.028 .002+.006 .763%.046
A .055£.046  .050+.036 .030+.045 -.069+.028 .916+.493
3 B 071036 .064%.026 .049+.052 -.079+.023 .770+.059
C .055+.043 .041+.033 .028+.045 -.077+.021 .739:.029
m 187577 33.632"  7.022""  92.069™ 109
(143, 203) (143, 2(3) (142, 143) (142, 1{3) '
F? 320 604 492 186 .066
e .883 2.052 144 1.437 .003
1 ‘M?ﬂlﬂﬁ 2: ﬂ‘ﬂ@?&% A%, 3wy PAEE 65
2) ArgE3, B=aZ24UE, C=&2y
3) I ‘H‘M%MEWJ , Bl %TE{} BT, sl
4) **(.001
ol AT el whet frelgh Aol 7} VhEbT
( 5). g 7ol 5449 A%e 24 2%,
A TR BF Fx g2 W3 Hal8l () 3ol
27 erskor] B3 upAet v o4 A)Hele]

i

of

Lo
x
i

o} dx)5k= A TH(Valmassy, 2005).
a8y BuFTE 67 1 A 3 249 Ay

177} %3 A8 A =

A A 23]
9l (re-supination) %, Xé’é}xﬂ.?& iﬂ%‘ﬂ 5o
Z ol%8 A3H(Valmassy, 2005)% AtaEt.
Jej3 E3¢ld @A AslelEe 1st MPTJ
(Metatarsophalangeal Joint)2] ®l& =23}
dalete] Zuto] YA E windlass 7149 37
Aog g Zog AAHM, o F(x)#el
E37HA] AA W&o 2 et A3 vlwgle o it
o 2] e 14 s ol 30| A=
s By = s Hoke Aoz At
olglgt At 4ty HwA 7} s Fots
ZAsto] SAZe] FdE 24 4 Slthe Lin
9](2012)9 A dA|st= 740]‘:}. g3
SAACE oo Y] AT o] A
A dANA Fx) gk 25271 7P A ekt
o FEshet Seju e Hg gto] Uyt &
3| AF 204 5‘Jr'-r ok kel Wolzt 74 374]
Uehte AL 3379 AT 27 5 239 F
7go] 744 2 ﬂi/ﬁ} 1Al o 2 E“—é%
friele ZAoR ‘ﬁﬂgi} &5 A5 AFA
A7N(E2)MA £& F(x)#ts et AL 252

o $EdsE g %}91 WAEE U3} A 2



A ol E2el|Al oA wolE 4

)& vt YeUA] g Aoz AlgE,

2) GRF F(y)

F(y)9 7% E29} E4 73tlM Edud T 724
e fefdt Aol YEReH, E3 %Lﬂoﬂﬁ
Ak F5 2] frof gk Aol & YERIAITHE

53] 3449 Eﬂ%—% A& 23, E2 %Lﬂoﬂﬁ
EATY(F() (+)3h) S Uehd Ao utel] 2144

ate A 0 %k 7k xﬂ%ﬂ%ol UERITE

mlo N rr ot _Igi Y du S

7449 9% EHHT} A&HoZ Q&S 2
w g3} S7HAThe A R S

JJr"ﬂ 7‘1 =

oo
R

ofr

—

%6, YRET 28 L MY SR 02 GRF F1219] H0/%8W)
TA0E Bl ) 5] T
¢ E5 M£SD M+SD M=SD M=SD

A 1512056 _030-.007 _219:.007 002010
1 "B 168076 .018:027 1042111 -.007%.011
C 1505065 —023:.027 1025111 —.005%013
A 1525057 -.034%.021 1045118 —.003%.011
9 B 1352053 -.0382.031 —.107%118 -.003%.003
C 1505053 —.0402.022 -.115%.132 .000%.014
A 1792.046 004016 —.168:.035 .013%.014
5 B .159%.066 -.002%.032 168:.037 009%.017
C 1695047 0002034 -.175%.038 .010%.014
1 87747 1681 5.900°
) ) (142, 1¢9)
) 6187
F 083 o SIB aw
™ 7 T35 121367 5%

D Indag e g, 2dug 74E 45, 3 Euyd TS 65
2) A:¢%s B=aF24ysl, C=&e9

3) P49 ail s, FPlesat adis, FHaddEis

4) **.001, *(.05

=

T Bl A G 143

kS Jm

219 - 5 £ A 2 A
0] W3] A2 13} A}, £TolN 7}
AEAS dehiow H#A 2 AFE O

o] 9l

LY

o

5
Ei=
Qo] Q&9 & BoFe
A= € 5 A3 53] AFAE Folre

ARl AZ 2o Hlg] %371 48 (counter)©]

g B B8 JEAE FolFs gzl S 7t

A1 Jen o] Ay} A=AHTE L5387t o &
< 349e ez AYAFFAE 9,
2018: AW, 2010)°f vehet S1&e] FAFS

g T AFEE TR At AEAE
JoHE tAdle] BERYE & 5 92

3) GRF F(2)

F(z)9] 745 A T7 2dle FAF Aol s
UERA] gkon QI Ftdl= E39A o 2
oI7F YERATHEE 7).

At AdE(2007)9 Al oJahd E3¢l
A AFe 120%7H] FetEe F
Fiol w2k 110% el = oo Qldo] Ad
s Fole Ak vt Haug A4 & o
TAIME F(z RE A FReM AES

g
ALalx] e AL AA AZ o] 120% W

F(z)gko] g1&e

fiA
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E7. 987 38 9 A

Meh ZR00 M2 GRF FzZt9f #01(%BW)

E 8. ZudT Z0 ME COP Axztel XO0I(%BW)

A A El E2 E3 A7 Ax Bl Ax_E2 Ax_E3 Ax FE4
A5 % M+SD M+3D M+SD AHEEF M#SD M+SD M+SD M+SD
A 1.196+.100 .7164+.085 1.222+.087 A -0.0780.024 -0.086+0.021 -0.088+0.025  0.049:0.109
1 B 1.191+.106 179+.062 1.222+.068 1 B -0.065:0.030 -0.0760.029 -0.081+0.027 0.038+0.160
C 1.181+.095 .7180+.072 1.180+.062 C -0.069:0.021 -0.076+0.021 -0.078+0.018  0.247+0.566
A 1.184+.067 .7184+.078 1.223+.088 A -0.0690.014 -0.074x0.011 -0.077+0.017  0.119:0.361
2 B 1.185£.102 .801+.092 1.194+.091 2 B -0.057:0.041 -0.061x0.041 -0.0650.041 0.096:0.194
C 1.216+.111 .7165+.090 1.164+.080 C -0.056£0.027 -0.0620.025 -0.064+0.024  0.0450.226
A 1.150£.054 .165+.047 1.151+.069 A -0.033#0.018 -0.036+0.018 -0.037+0.019  0.9810.935
3 B 1.121£.056 179+.067 1.134+.067 3 B -0.047:0.019 -0.050£0.020 -0.051#0.025 0.558+0.524
C 1.160+.096 151£.075 1.126+.059 C -0.04120.022 -0.047+0.025 -0.046+0.025 1.490+0.926
R 2.250 .364 7.094** " . x 15,519
2 .381 499 2.380 : B3 11,408 2(3 5316
3 .683 A17 .604 i 144 BTT 444 .035
D g ar g, 20fugaE 48 3ugd ey 65 R 7136 566 463 .080
2) ArgEsh B=ag24uls}, C=&u9) D LT 70 Ae o twA a8 A%, 3 Tl TALT 65
3) P TARENES, PARERT a9, e Eas 2) ArES, B=22 Mg, 0=l
4) *¢.001, .05 8) Fidwd PR RS, FPuldERt BS, FPedeads
4) *p(.05,**p(.001
A o] 24E Ade 2, AdES A F 6
=z & ﬂ EHH] 120/4 H =] a q—ﬂ—bﬂoﬂ T«q—ﬁ}— 01 75;4’% F<X)9] %)]\-"4' %ﬂoi 14'%14' ﬂi
T To L= - -
. . ] . Holn] Hhwgg7t WS Fele AAE Fo=A
o] RRTE Q& 89 Ao7t F4Y & ] )
el = dtolal 1o o A ol0 COPY] Y2 23o] Aie] £5 gagle] A7A
_l_o]] E‘L]—Z‘lol - A= € T )\)\/\}\q’. _ -
] . o7 Holre AoR 59 F(x)dMe Ak 231,
2 AT (201008 AP MR EAE o e el sl cop
= zlol7 7 H|3l P
- T 2. N
TE 93l 9£<] AE LS Shore A 20~25 F =9
N Lu) 2 e AR Adl, AR Ad 127k "apEel COP
Ql€0] Shore A 30~40 Z=9 A&HT T4 Zro] WEo] Uehto 24 WA 1l (&m0 2 7
o = v 7} A& 2
- BA o o =21
ol o 2 et AL B o, Wi} Bwg T
B2 DRS4S AT ARl kg
X = o = L = [e]
Axe 44 3492 Zole o £} 3lg Ao
1= T M2 AN— N - 2 L
= o Y= Fa o|Ro] AA ¢F= A 3l
2 ddEr
X

ol AR 01 El, E2, EBOM %ﬂiﬁ 44 23
£ JEIATE. 1283 E4olAE AR AF 126

H]* =0 %}\_o

& Lehiit

Aot dAgcH Annino et al., 2016).

4. 4%
BT 244 A3 A FRd wE F-$
94 (integral Fx)¢] AoloM e wug o 4

oA (+) integral Fx, integral total #telAl
T3 o7t yepgtoy ke FHE o3t
2ol 7F YERA] EUTHE 9)



Awel FRs WYY AE H9H F

E 9 UMY A0 OE &2 Integral(GF) 21| X0[(%BW)

A8 Ak Integral Fx plus  Integral Fx minus  Integral Fx total
A T M+SD M+SD M+SD
A .007+.005 -.010£.010 017+.006
1 B .006+.003 -.011+.008 017+.006
C .008+.007 -.010+.009 018£.007
A .005+.002 -.010£.007 015£.006
2 B .005+.002 -.013+.009 .018+.006
C .006+.003 -.011+.008 017£.005
A .031+.013 -.014+.009 .055+.030
3 B .039+.018 -.017+.011 .056+.023
C .030+.015 -.019+.011 .049+.015
ml 21.710%** 4.361% 28.914***
1)2. 143 1)3 142,2(3
2 AT7 654 458
° 837 520 696
D) 1w o, 20dwyAe A% 3 uy T AEs 65
2) ArgEe B=a22443, %EH
3) Pl PAdanl s, FEARERt 2, s
4) *(.05, **.001
(x)%te] Aok Zo] A AF 1, AHFAE 1
dlA 9AF(x) Plus #¢] ztel7k A9 gliovt
"H@g' g43s] A% F(x) Plus = UeM

o] Ao A& A-go] HEA Br] Ale]
(pronation) 2= ZAste] 34l Lol =4

‘5‘1”% T"rE?'ﬂD}—E d% ¢ g 0t a8 Fx)

o3 (Plantar Pressure of Foot)

Z7 4o el (Maximum force)olH &
aF Ao otgo] WyA T A A FF 1

AR Fofsd detyd. FedE Hdid

o —{ﬂ

SR EY vA = IF 145

248 A
o} BHgle] E3, £y, A5~ o2 Y
Ehtom ALE Ag1-204 A&H R Fgho] =
=g EAS HYTH(E 10). ol A=/} B
= AU, o, Ao aggel A ot
H o179 €(2019)¢ 723} X, o)A
H(2019)9 AFolde 2 9 aldolgz
A 71570l wet gEF jle aAEs 9
T Bastal glow o] Ave wwg T A4 A
A FA Aty Aol ad 2AE
Ehd & o] Azte} dxjskith

2] ATl E AFE A1 344 &
o] tiaf o] Hux gie} v 5 g ww
ATE Aste 49 A5 TugT e 59
AR ST 44 245 9 yds &
Aate] TwA e B dhel SQlske A7t

A7 HA% Z¢ B Tel AFAY |
7 204 FEM02), 24 (MO5)9H vhebd A3}
ot AHEAY 2904 Uehd gl W AkE

Holt o Uehhe AL BugTE 443 4
Fo] Ao W2 W7} 63 7 A7+ FaH

:[L% 293 /\] r/}/\] go}g —/,: g}u‘r



146 Pal2 - Rl = R o
E 10, 2T A8 U Al 20| 02 M5 | ZHE (kpa%BW)
A Ak MF(%BW) Total MF(%BW) M0l ~ MF(%BW) M02 MF(%BW) M03  MF(%BW) M04  MF(%BW) M05
21 5 M=SD M=SD M=SD M+SD M+SD M+SD
A 751.79:154.87 452.73£128.96 254.30+107.82 522.48:161.05 178.41:26.01 114.51230.31
1 B 731.81¢164.11 470.67¢79.57 202.29:99.72 500.99:135.46 155.68:40.42 122.54:32.82
C 737.06+163.62 494.84+110.47 240.19£100.55 429.42+92.62 135.96+40.61 82.31£38.04
A 735.18%146.83 424.74+87.66 229.73+t95.17 550.80+149.92 167.04+46.05 105.33x23.17
2 B 718.45+166.68 457.56£90.28 169.33+80.46 479.64+111.58 144.74+31.29 105.43%29.76
C 724.31£155.83 507.26£124.78 228.81+99.12 415.84£77.64 117.38+52.56  83.67x45.32
A 708.53:162.40 447.66:86.31 241.05:80.27 479.92¢161.40 151.51¢43.39 110.45¢40.51
3 B 683.39:140.84 431.84:90.96 172.80:69.09 446.38:102.18 135.04+42.66 114.28+34.06
C 703.70+185.65 489.73+144.96 227.84+97.91 392.71+84.15 120.43%+38.36  81.85%33.03
11.121* 4.092* 14.667*
1 : . : *
F 3. 2)3 1.008 13, 23 13, 23 4.053 1.374
P2 4.314* 4.809* 5.825* 12.243** 9.758** 3.918*
A)B ' AC A)C, B)C AC A(B
F° 171 868 1396 1.444 327 311
D 1ERATrRE, 2 BugRE A%, 3 ERATHET 67
2) A:¥%3}, B=a=~443, c=%29
3) FhugTARERAE PANERY ER02 P AEYgEEs
4) *(.05, **¢.001
Zoto] A7 B uf AA Zoto] Fazke dn 2 Uehdoy SelgY A% wuy T e A
A vla] AT g Fo FasE e I} 2E T 657t afolrt A9 yA] ghol 4l
w2l duA e g3t gEvge A 4 5 dn
58l Flx) gkel 2% gtel 2717} A7 2t
R : AAG TZOM01) ZLE BE A 2adx] 2
T - erant.  AREAF2AE  MO1S  Agd
MO3.04.05914 g Aoz vepkor M02
MF[%BW]_M02 MF[%BW]_MO03 _E_ A],x{}\]?ﬂlsq. ]j]_/)_t_ %}\-% L}H'LH%{E} 01 7‘__3‘]1/}
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Effects of Shoe Type and Foot Orthotics Experience on Gait in Adolescent
Student with Pes Planus

Namhee Kim + Miyoung Roh (Ewha Womans University, Lecturer) « Sunsuk An(Ewha Womans
University, PH.D Candidate)

ABSTRACT

The purpose of this study was to analyze the effects of shoe type and foot orthotics(FO) experience on gait for
adolescent students with Pes Planus from Seoul City. In pretest, we examined the immediate effect of gait pattern
on 8 adolescent student with pes planus with 3 types of shoes(slipper, crocs, sneaker) and with/without foot
orthotics. In post-test, we verified effects of foot orthotics after applying the orthodontic foot for 6 weeks. 8
adolescent student with pes planus were evaluated foot type test(RCSP <4°). During Gait, Ground Reaction
Force(GRF; F(x), F(y)), Center of Pressure(COP), F(x)Integral, gait time, Plantar Pressure(PP) were measured.
Statistical analysis was performed with Repeated two-way ANOVA via IBM SPSS 22.0 version. As the result, First,
in the Gait of adolscent student, GRF(x), GRF(y), COP, F(x)integral were significantly affected by Foot Orthotics,
not Shoe Type. Second, Shoe Type was affected by PP according to the stiffness of outsole. PP was higher for the
shoe with low stiffness outsoles than for shoes with over medium stiffness. Therefore, it was concluded that shoes
with over medium stiffness outsole are suitable to improve the efficiency of FO. It is expected that This study can
be used as a basic data to standardize the conditions of Footwear to make synergy effect with FO for adolscent
student with Pes Planus.

Key words: Shoe Type, Foot Orthotics, Adolscent student, GRF, Foot Pressure, Pes Planus
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