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Exploration of the Effects of Gait Correction Insoles on
Changes in Center of Pressure
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Abstract: The purpose of this study is to explore an insole that maximizes arch support function and the
efficiency of the center of pressure (CoP) movement, and to comprehensively investigate walking
patterns through CoP analysis by applying it to a real walking environment. The study subjects were 6
general university students (3 male and 3 female) in their 20s. They performed 10 walking trials each,
totaling 20 trials, both with and without the insole. Subjects were instructed to walk at their usual,
comfortable pace to induce a natural gait. The results showed that the foot progression angle was more
internally rotated (toeing in) when wearing the insole (Insole: -1.97 deg; No Insole: 0.14 deg). The
anterior-posterior range of the CoP was wider without the insole (Insole: 105.33 %; No Insole:
107.89 %), while the overall length (Insole: 167.23 %; No Insole: 162.87 %), medial-lateral range
(Insole: 79.37 %; No insole: 67.05 %), and medial-lateral standard deviation (Insole: 19.51 %; No
Insole: 14.93 %) were all greater when wearing the insole. The terminal CoP position (Insole: 97.33 %;
No Insole: 104.05 %) and its absolute value (Insole: 100.42 %; No Insole: 104.05 %) were higher in the
condition without the corrective insole. The developed insole reduced unnecessary lateral shift of the
center of pressure on the foot and induced medial movement, thereby alleviating heel instability.
Furthermore, it effectively reduced excessive load concentration on the forefoot and improved gait
efficiency when the insole was worn.

Keywords: Insole, Center of Pressure, Gait, Arch Support

8ok B AT BHE B ATE ofx A4 L wa /)5S eka kel na maol
WA GFe Bt gk AT g Ao AFsHE 20300 L B
A 27 3B % e BYSYR, A% Hea} A% Vg dejel ] RaS 10314 F 20
3 FAFeh AA2H e HATLE FEa] S5t ATU AT ol e RA%E
2 A 5 QEF AN AP, % Aaze Ag A dmow Wie] mopy

Received: January 06, 2026; 1 Review Result: February 04, 2026; 2" Review Result: March 10, 2026
Accepted: April 10, 2026

ISSN: 2508-9080 APJCRI 549
Copyright © 2026 KCTRS



Exploration of the Effects of Gait Correction Insoles on Changes in Center of Pressure

(ZH-8:-1.97 deg; M2-8-:0.14deg). T4 A5 He= VIEE Al o 5 A7 Hebst !
£ 105.33 %; P28 107.89 %), ZA Hol(2H8: 167.23 %; 1|28 162.87 %), 5 HIA(FE-
79.37 %; W&-8: 67.05 %), 9 F=HIHEE: 19.51 %; 728 1493 %)= BF 28 A ¢ 3
Al Yebgtl 2] CoP YA (ZH-8:97.33 %; 128 104.05 %) 2 A gh(E8 10042 %; 7 2H-&
104.05 %)= K3 wA Q& v 2hg Al O =4 YepeTh e Q&S el gk oy F4l
o] EFast 7% oles Algtetal WS olss FEste] IEwX O B8-S dstsi,
A& G Al SHEARe] HEg ks e B a8 Ashr TAAYY FEs ANdeE
A= 7HsAd S AT

Aol: Q1% orelFAl, Bal, ofx] 4|4

1. A&

B3 (gait)S FAZNA d7te] 7 Wol st SR
Al A FAELS 5 (flexion)?  E(extension) & A
71420 F&H AoE Sal HaAo MY wFH Aol A
A Tl A= Fahe Ase] oF 2~3uj7F 7] o
FePEo] HyE ®Iy sfd L g PSS 7R ¢ AduR] dE &

2+ (inversion)/ 7} X (eversion), ¢+ (internal rotation)/”7 5= H (external
rotation)-‘ﬂ Hedt FAUL EQMEe B dus TN = tiaiAel Aotk
A7ke] wntge & RYgow g Ado] 9lal, o] 7 RE oFX|(arches)?tal FHTH3]. L
Z 9% A Zo}X|(medial longitudinal arch) JE|= 3dtzo= Ask ubs HAFHr
=7 (tibialis tendon), Z1&o}2] X (peroneus longus muscle), WHFES] W A (intrinsic
muscles)5°] 7408 FA oW o}xe] FxE FAFTH4]. B Al o] AW
AT o, XWHke(ground reaction force, GRF)< 7338t F24 o] WAISTHS5]. o] wff o}X]+=
HystA WP EHEA T 41;%]9]' rter oo TheiAl= TAS wEUA FAAA
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w2,

2 > to
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24 9 wo] AYEE R A %

AAZE B AABA WEAoT Bk AdAR okAE 1 AEE FA5A
2o Hetd 5 vk B A 9% Azl kolrt gaswA wHEAe] §49)
% 5y Ao AL AR NeEY gAY

= Clﬂi
B Al oFe FAlo] 2~4WA o R HF
out gait) &= YEPATHE]. ZAA S WO 7}—,_3 Eopzt AEfell A 2 X3 Z(foot
progression angle, FPA)©] 5° RHT} A A Yeh} FE53d 9 vk Qk&o] Helrt F71shH A
AW FEE ASAIZIT9]. EgE F AlRolx]e] A EHAQ] Ul F(descensus)©]
vebbaL, ol 2 <ls dmbed AWHe] HF WA o] Frtste] shAHA] EMEAES
e hjr 10]. wepA LA A S AAIZE EeF HE &Aoo 7 ofAE

FASHAA FAAR] B PEjrl FE e o4 7= .
B Al olxe] x| FElE A Rst= W F st 21 Ul 1% (insole)=
2k-g3k= Aolth ofx & A At Q&S dAH o R o] FAHAS FFAATE YA<

3
TZEZ[11], 52 &Adsubtalar joint)©] FHE=3FA & % (pronation)¥ ¢  ¥Hul ] (navicular
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bone)o] Fol% A Yolx i, 1 9] thE W ERE AHHo] W3}
ST(12]. SHAIRE HESHA Ee A=

e 5o Al AU =
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FERALTLE B e ofed ot i dHFAe] ok wAS] FUIE <lE
AA o] A= B Y AA e Aol

w Aol e A dERls AX el AFsks 20-30t) Anb HY kA

77y 3 F 6 EHSFATE: 9% - 26.5+4.8 years, A - 1.7340.08 m, AF -
63.8+4.1 kg, BMI—22.1+1.4 kg/m?, *FA}o]= 270 mm, 4] -105~110 mm, 2 o} x| &

- A o A¥ - 261454 years, A1 - 1.640.03 m, A5 -53.242.4 kg, BMI — 20.7+1.2

kg/m?, "2ALol = - 240 mm, FUH]- 92~93 mm, B o}X|FHE] - HAh. AAdzRE 6/1Y

ol SHAFAS AstA %, B Al oHgo] gle AR AdAsSH
= A g AgE B AL oE AW §o & AFES AASITH
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Z

RE AT a
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AHEE EEshe Q&Y Tlss Suistelr] flE] W =% (midsole)? ©}-£-%(outsole) U
B 7150l EFHA S BEE wEstE ARt B Al eSS HAwAvE
Aol g 27 AEH A EHEEAC ogE vpZEQSH)olA AlZHETh olF F3b
AR doj7biaA stee whe v HFeE wet dFo®w olFsiy | Aol
oj2W SlF& Al W] QiFo g o fAviE Hog HTET HI WP
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UNEF 454 Brpet F-9)o] FolE H7Fg &S AME-SIlT

222 AAEE =37 (force plate)
B Al AFNEREY] dEsAEs SAs7] AAste] 1019 AwEkE 574 7] (Kistler,

Type 9286AA, switzerland)E ARSIt Ad#HF4 dlol¥ 3 A] sampling frequency ™
1000 hz= 41743} th.

23 A+ A=}
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ARES Zgaqdnt, sl ~E AT Ao B £Eg 23] dG 3 2% Al 10 m
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a8a g AukeelE Zg 5o ujzbgs 23 & Fd3 o w |

2.4 AEEA]

O

AdE A dHolHE Cut-off frequencyS 10 hz= 7St
filterS AM&Ste] FEIF S dAdgstolviig). 2l ¢
Helew (% 13 2tk

% 4th order Butterworth low-pass
H3ae] AW F 97HA

[ 1] &4 W<l

[Table 1] Analysis Variables
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wel 9] SEREE
FPA (Foot Progression de 23 Al 10~60% ‘]‘] 7] FRre A B Al o] Hxlshe xE Al e
Angle) 5 | ol W Hu | F(long axis) Abolol FHE 2w
A=A o] % (Anterior-Posterior, AP) 3o = i
- =S % 5 °c Normalized AP range
Cp‘;i Qﬁéﬁﬁ;ﬁ; % |ol5% % W= 7 /|2le] ¥ Zo](Foot Length, FL) %  Arrange 140
-7 - oot widtl
Qitarete] MR-EenZ e A% '
FelFAlo] o5 A A= Aolg 7 —
CoP path length % Aol & Hol2 Aafdlete] WMEEE ~op path = Ny 100
Ak oot length
Ve =% foot length
ATl AfMediolateral, ML) WO Normalized ML range
CoP ML(mediolateral |, | o5& & W5 7k 7H2le] W LIu](Foot width)= irange Y
range) range Arrstetel MEgE vehd A% = Tootwian ~ 100
HESA U] ZEUAE T UbE Aqrstete] Mg Uebd A%
CoPML S.D.(standard % ML standard deviation
deviation) Normalized ML standard deviation = oot width = 100
oot width
AT 9HE @ Helw final CoP position
Terminal CoP position % Atslete] WMEERE U B Terminal CoP = % 100
A% foot length
| FAFH AE AAT ATGOE AT 7orminal CoP
Absolute te_rmmal CoP % I w Zo|g AF3Eke] WMELZ e _ |finai cop position 100‘
position A3 - foot length
Path straightness index | . %L?%QQ] AQX42E T AR HolE & straight path
D] index | %3 PS] = ————
(PSD) total path
V3l O =HF 7} oFg=A)
Leftf.right symmetry % %}32 ;S:E ‘?;qﬂrj 4l 5] = |Xre,r'r - erg?:rl % 100
index (SI) = eeery Aa 0.3 % (Xigre + Xrighe )

2 Aol ®Bag wy QAES 28 wE GHTAY Ade (R 219 kT
APz =g Al QFFog o] HobHTh(ERE: -1.97+1248; 7] FE: 0.1419.21).
AT A5 = "EHE A H Ee W ShaL(2Hg 105.33£14.91; W28

f
2 X
i
o
v

Zhg: 162.87+33.50), 2 H9I(F 8
7937i6338' Ul 8. 67.05+£50.08), FHS EFEHEAKIE: 195141872 v

%‘71 CoP ¢ 1(%‘%: 97.334+28.53; 1] Z-&: 104.05+8.87) E A gh(Z-&: 100.42+13.62;
m)2H8: 104.05+£8.87)2 K WA <& wEg A o] =4 e

[3 2] CoP 4] 2}
[Table 2] The Results of COP Analysis during Gait

Eig=s A w28 2fo] H| 32
28 Toe in
FPA -1.97+12.4 144921 2.11 e
(deg) 97+12.48 0.14%9 v 2+-8-: Toe out
CoP AP range (%) 105.33+14.91 107.89+7.91 2.56 e Boe P
CoP path length (%) 167.23+83.75 162.87+33.50 436 e B AT
CoP ML range (%) 79.37+63.38 67.05+50.08 -12.32 2k g>n) =g
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-4.58
6.72
3.63
-0.01
6.24

14.93+£9.36
104.05£8.87
104.05+8.87

0.6710.07
61.08137.28

19.51+18.72
97.331+28.53
100.42+13.62
0.6810.12
54.84+42.39

CoPML SD (%)
Terminal CoP position (%)
Absolute terminal CoP position
(%)

PSI (index)

SI (%)
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