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ABSTRACT

The purpose of this study was to investigate the effects of foot type and ankle joint fatigue levels on the trajectories of center
of pressure and center of mass during a single-leg stance. The study subjects included 24 healthy women (normal foot group, n=10;
pronated foot group, n=14). Ankle joint muscle fatigue was induced by using an isokinetic dynamometer, where the fatigue levels
were measured on plantar flexion and dorsiflexion at angular velocities of 30°/s at 50% and 30% of the peak torque of ankle plan-
tar flexion. Following assessments in the anteroposterior direction according to the level of fatigue, the pronated foot group showed
decreased single-leg stance ability at 50% and 30% of the fatigue level. Moreover, the normal foot group showed better single-
leg stance ability than the pronated foot group at 30% of the fatigue level. Following assessments in the mediolateral direction,
we noted that the single-leg stance ability did not differ significantly according to the levels of fatigue or foot type. In conclusion,
ankle plantar flexion at 50% and 30% of the peak torque reduced the ability of the pronated foot group to achieve a single leg
stance in the anteroposterior direction. Moreover, the normal foot group showed better single-leg stance ability than the pronated

foot group.
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g2 3ItH(Cote, Brunet, Gansneder, & Shultz,

o st AFH A=

SRl SR AR HEHE A AR

3]of|A]

[e}

2005; Wilson, Rome, Hodgson, & Ball, 2008). ©]&] 3t
o] f-3(foot typey> Al 3] (supinated foot), 3|UH

h(pronated foot), 2 (normal foot)= EHFE I Ut

QQ]H“’ 2 oM (arch)ot o] Wit=ES] e FHE
b, S W2 ofx|9f F2 ok, AL vt
Ho| = AEHIE EabH, B2 QL ofx|9f M=
I 3=0] FAH(malalignment)©] §le AEHIE Z3CH
(Hertel, Gay, & Denegar, 2002). 3]s} sk A3
2 250l ol I AT LS ARRL F 9
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volm, W} =R o} TR shA] 919 sl
FIFE VA= ALeF BIEJATHDahle, Mueller, Delitto,
& Diamond, 1991; Williams, McClay, & Hamill, 2001).
A7) A Bee ER dulee] F HE Ao
2 olaf] wulg EF(plantar sensory end organs)®] 7Hzt
P HEIT A, olgfdt e HH e ZpAIA o]
8 Zad 93-S v XA Eh(Hertel et al, 2002;
Tsai, Yu, Mercer, & Gross, 2006). 22t} Sjake dk=
o] Boryat 785 (hypermobility)> 2 <1a] A Ao
T8 #AUF dojdtlE H I (Cobb, Tis, Johnson, &
Higbie, 2004; Franco, 1987; Tsai et al., 2006)2} &3
do] sfixo] o] ofx|7h AR LI} AHo]
HEsh= W - 95 7Aool WojA ko] e th=
H 3 (Cobb et al, 2004; Cote et al., 2005; Hertel et al.,
20027} FFE AL o} Aol "asdo] A|7]HT

SHYE= 3 dFE Fs] g Ho g A
JINE 539 34 &40 2 HolEtkBisson, McEwen,
Lajoie, & Bilodeau, 2011). |20l 7]ofsl= Q152 A
A Ex 29 FF 28 FEs, X vEs A
I ZFAE Abo], e IEAE YA dojul=s F2
2 o A 5ol sk, S5 HEE A
b 2 AR A R o3 s2E v
(Giannesini, Cozzone, & Bendahan, 2003; Letafatkar,
Alizadeh, & Kordi, 2009; Maclaren, Gibson, Parry-
Billings, & Edwards, 1989; Paillard, 2012). ©]21d+ Tx
IR 32 FFEs YA oS A TS Yo
71E T893 92 F 3htolH(Gutierrez, Jackson, Dorr,
Margiotta, & Kaminski, 2007), A4 Fgd43S flal &
Hojxle 253 f87le] A5k SA% ddE 5
g8 7AA71tkBilodeau, Henderson, Nolta, Pursley, &
Sandfort, 2001; Forestier, Teasdale, & Nougier, 2002;
Hiemstra, Lo, & Fowler, 2001). = A3}, &% 53}
AAA| o] P WA s TAES Eole A0E B
3% 9 tH(Chabran, Maton, & Fourment, 2002; Price,
Hawkins, Hulse, & Hodson, 2004).

o590 ¥Rl A3 A= o 7153 FAYE °
&35t 92 fle] &gk AF(Adlerton, Moritz, & Moe-
Nilssen, 2003; Bizid et al, 2009; Hosseinimehr, Danesh-
mandi, & Norasteh, 2010; Kasahara, Ebata, & Takahashi,
2007; Springer & Pincivero, 2009)¢} 54 FE A
(isokinetic dynamometer)g ©]-8-gt F= ol A5k A4
(Boyas et al., 2011; Gutierrez et al., 2007, Gribble &
Hertel, 2004a, 2004b; Harkins, Mattacola, Uhl, Malone,
& McCrory, 2005; Headlee, Leonard, Hart, Ingersoll,
& Hertel, 2008; Ochsendorf, Mattacola, & Armold, 2000)
2 olFold grh J15H $AYL olgF I Fue

2, AGAF, dsy7], EdeT)], HEA 271,
T2 AR, Z2x = A o2 AHE 75
2)9)S A&l the oA o] o, =
=5 FAB] o2 ©o] dth(Hosseinimehr et
al, 2010). 554 SEAE |83 A= FIe 259
VE 5 ZFstel] 43 54 2529 2 de
2 5 de Aol Qo) Axx Agola Wlshs 3

S 7] ol ol AUk(Hosseinimehr et al.,
2010). A AHA 373 sollA e 2 A A
o] TS T4 FEAIE ol&siien, 1 49 4l
L (=082 =& 207 B VAt Manou, Arseniou,
Gerodimos, & Kellis, 2002).

Al = FolRl 2dM HYZEE A8 S8t
o 71AH WollX FEFA] 22U HaskeAY <t
Holehs Yoz HolEoj-tK(Tsai et al., 2006). ©]2]g
Ao = DG AA] ZFell lo] HA | TS
el "42A 9 24 o] M (Boyas, et al., 2011; Murphy,
Connolly, & Beynnon, 2003), 2ol 23he 2§ 2A
A, F7F olF, A, 71 T Fld o] FaF A
gtS  dlt}(Barrault, Brondani, & Rousseau, 1991;
Hosseinimehr et al., 2010).

Fe) AT FFe F2 W Ko A7} ki
o]FoA L O H(Kim, Park, Shin, & Oh, 2002; Lee
& Kwon, 2005; Lee, 2005; Hyong, Kim, & Lee,
2009; Ha & Kim, 2000), &e] #3= a4 24 3
2 Fo] AAA e v Yt dEE AFe vy
gk AAgoltt. Bgk 5219 A T T ¥ AA
A|o{(Cobb et al., 2004; Cote et al., 2005; Franco,
1987; Hertel et al., 2002), T2} AFAJA| o] (Bisson et al,
2011; Boyas et al, 2011; Gribble & Hertel, 2004a,
2004b;  Lundin, Feuerbach, &  Grabiner, 1993;
Ochsendorf et al., 2000; Salavati, Moghadam, Ebrahimi,
& Arab, 2007; Springer & Pincivero, 2009; Tsai et
al., 2006; Vuillerme, Sportbert, & Pinsault, 2009;
Yaggie & McGregor, 2002)°} #HHE A= tr oF
oA ok, We] {Y I HEHE L5 HE FF0)
AAA 0] THol| mA= AT nEE Aot}

wEbA] o] Aol HAE 77k A4Sl oSt R
o] R A TR F5ro] oA A SHE TR

AYFFAA Aol WAL GG BAE

fLS

e
P
o
=

IL 7 2y



Effects of Foot Type and Ankle Joint Fatigue Levels on the Trajectories of COP and COM during a Single-Leg Stance 337
Wejo] gl A4 A o S09S TR Hustel |
A3 2ol A AT 25 158 T a5 15 ;l !
B Mustgch 4¥ol AW B AAY A 2 i O [ 3
Agow Qe YA 2F 59U S 2F 199 v
e el B 2 10954 S 1 143 o e
o) JPAS o Eskich Y A PR BolE '1 Liblee i g o
gk, Algle] WASE B2 NPAE QAT ojsfe] |- +_J: 4
] € &% SR PoIE ANES Sl thdAsel A Figure 1. Navicular drop (Shrader et al., 2005)
A EAs} A3 2 B Au|e] EAS <Table 1, 2>9}
.
39 THCote et al., 2005; Figure 1). 2] 3 =4
2. AE HiY 3 3§l A slslen, 33]9] Hitgks 7IESE 10 mm
oAk IR I EATHCote et al., 2005). F4= 3}
o] Aol AL 2d wt APHUeH, A e 3] AW —8— o] {4 Eiol 8ol o]&HL on, 4 Al
Waksh gt oF B, 524 ZA, A8 8 2 FEE 078-097E "¢ =& Ao® HIHY Jr}
wedeA] 24, ARz 54 ]HW 719} 549 An) (Bandholm, Boysen, Haugaard, Zebis, & Bencke, 2008;
AL FHE 2N ZE]J‘ AFd A T EH Mueller, Host, & Norton, 1993; Sell, Verity, Worrell, Pease,

oL A

tol S - A g
AE ;‘ﬂs

WZ SFE 50%, =
718 AA] O}')\)\E]'-

Z 349 (navicular drop)ys AR
< AR o HFo] -5ty
=)
B

A o2 g9} ATo] FakE AdEle] T =o] Aol
= A3 Zo|th(Cote et al., 2005). I} ol |
Fo| FatEA 2 AdujolA 4*0} 4 (subtalar joint)
o] THIAE olFLEE sl FI nE FE &
oz AW 7ke] Eols =4 oPl o]ojx] T t"
o AFo] &3] FalE =S st FFF vie A}OH
20|15 &5l S F =0l Aol VFEeE B

Table 1. Physical characteristics of the subject

. Age Height Weight BMI
Subjects
) (yrs) (cm) ke  (kgm)
PG(n=14) 22.1£1.9 162.1442 54965 20.9+23
NG(n=10) 22.6+22 165.1453 542459 19.9+1.7

PG: pronated foot group, NG: normal foot group, BMI: body mass index

Table 2. Experimental equipment

Equipment Model Manufacturer

Bodyaflc;i;ggrsmon Venus 5.5 J. aw?lré glg;ilcal
Vicon camera MX-T10 Vicon(UK)
Synchronizer Giganet Vicon(UK)
Analysis S/W Nexus Vicon(UK)
Force platform OR6-7 AMTI(US)
Force platform amplifier MSA-6 AMTI(US)

& Wigglesworth, 1994; Williams & McClay, 2000).

WEYH 2.8 2 U Lo =4 Eaﬁ](cybex
HUMAC NORM, CSMI, US)Z o] &3} AZ=Z= . uj=
= A vHESIl e, 7= 3006E dAste] A
Alstsler, Ho AS5a= EA 32 339 HApo=
3} tHBisson et al, 2011; Boyas et al, 2011; Ochsendorf
et al, 2000). HEAD 2go| T2 Fzo Ao )
2ol ST Ao IR ASEF B 7b] 50% == ©l
kel 30% 5 olst=E A A 2™ (Harkins et al.,
2005), A= - iS22 520 WA 7FeHSE 35°=
3} tH(Ochsendorf et al., 2000).

YR U 25 wEAL AT /‘é

‘T_T_‘Zl"’] TH 5 mASE BAE 3 T2 d FgoR

7S AAF, 1 TS B4 AHE o)L
o}oq qu Tl 252 ARkl A X %Jé ASE=
EA9] 50% = ol3tE 33| o A A Al =
i 95S FAF UL, FE T 50% T L7

AABAL, TR 5454 JHIE ol&3ete FE {5
S AlFele] Al SEHd ASI=F BRG] 30% T ©]
o}i 33] ol A& WA A IR fi 55 TAT &,
HZ F 30% TEZ IA 7S A S TH(Fagen-
baum & Darling, 2003; Harkins et al., 2005). ZZ2]3 7}
% 9= 5235 A flstd =2 FE &5 F olF
AE FHAisg} sl o, ATk 2 o= AT

wrEN QA7] FEke] AR AU EA S 9
3 3tie] A FEHMX-T10, Vicon, UK)$} 1tH€]
AU 7] (OR6-7, AMTI, US)ZE o]-&-3l9iom, 9]ubr 7]
= 4 tEE S skl 4 o] wiiERl #A| o
& A sislen, 94 o] A A Bt 3

o mlm
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2 e WS o] 838 tk(Bizid et al., 2009; David,
Carl, & Brent, 2000). 23] FH|H FPA}= AE 713
2] A Aol wE} At 9o 27t S E AAE
AsHA 3 oh, F=g waRsle] Te el AATIA
ale], AAS G BAE FAISH St eFgo] H
A g & tElE 902 F3ete] ATl ©A] =
A ERem, A FAE Ysle] =8 o] HEA
MHIAS Fabete] oir7] F2t o F2HS] Sem
FABEEE Itk T3 AL B4 Al o) 2
S 23 e st Aoz dAdsidn. el
sto] T8 2 7hset 2P Ed FAISH A

¢

I

T

B oot
Q
=
il

Lo T op

PPN ARPHEA AR 1A A AF B

Ao AT = Qe 27 FRE AASH] fst Al
2 As2RY 52 F 3029 AEE UoR St

B AHEEEA o] kg A E]= VICON System
o] #A 23l Nexuss ©]83l%oH, zk5e] MF

& @7 Hlole 100 Hz, AN wlo]8 200 Hz= A
st 97 dlolEel AHRE dHlo|E = Butterworth
low-pass filter 22}, XFtF3= 6 HzZ ZE AT 2]
Alo] AFTAAL hdAe & - 5 /== (Posterior
Superior Iliac Spine, [PSIS])l 14mm 3 RHAJEEA 27
£ FEet] RS g% 3 F e F7F AR
470 8F5 tH(Adlerton et al., 2003; Vaughan, Davis, &
O’Connor, 1992). w4 WHFE A 58S ke
T8 Wl HEFAAES AR AR Az S
el Ty HrE A9 8213 9 81e=
o] A5 tH(Lafond, Duarte, & Prince, 2004; Ruhe,
Fejer, & Walker, 2010).

SAXEE SPSS 20.02 ©l&st] 72+ WFEe] Hddd
RTHAE EIATE W] §3 wEEE
kel ez 23 9 F e eS| 9T
two-way ANOVA, 'HEHE 289 HZ2 5 7+ Het
2ol WHESAo] &gt one-way ANOVA, AH- A
Bonferroni, WY 153 43 2F 7 HdaAele H
HEE rtests AAEIRTY. BAF Folese 052 3}

Aot

O

1=

a 5 35(s)

- § |

Figure 2. Data collection and analysed time

wel 78 240 We AzTuble 3) X 554 V=
U AsHTable 4y= Tt 2k wel £F 2ol w
£ As), g ES A aFe) TRe 44 2
oz woELh S 2 A 0F 7k vz
we Ay wEad AdEa, e Iy 2 422
3 EmE SAHOE I8 Aolrh A itk w
B F OF 7 wEdEel 42y sre) $A4E 4

D $ESAH A3 AF 89

dEFAHe AE A gk Ao= <Table 5>9F 7+
o} A% RMSAZAAN 32 553 15 ko] folsk A
A 37 VRO M (F, 4=6.886, p=.003), & T
7+l g FEIATF VEPATHF, 4=3.984, p=.026).

AFAA A, AF RMSAHZS 30% Y2 FollA 3
Wit 2Fo] A 2FH fofsh & Zo= el
O W (1,=3.542, p=.002), WL 172 F=2 FF 7hlA
50% FZ F} 30% H2 7t F2 AR folsH &
Rnoe= L]—E]—‘;\LE]—(F2,26=11_457, p=-000).

HAE 95% Fakroll A fFolgh J4ohg 9 Fav=
ERA] errout AR A, 92 HlA sl o5
of At aFxETh fostA & A= UeHt
(12=2.774, p=.011).

A% F FogolA 15 74 o8 Fa3rF veR
TH(F5,4=20.456, p=.000). A5 A3, AF & Fap¢

Table 3. Measurement of the navicular drop

Subjects Vicon (cm)
PG (n=14) 11.8+1.2
NG (n=10) 6.8+1.4

PG means pronated foot group; NG means normal foot group

Table 4. Peak extension torque of ankle joint

PET (Nm) PET/BM (Nm/kg)
PG(n=14) 26.0£5.0 0.5+0.1
NG(n=10) 214458 0.4+0.1
t-value 2.072 1.519

PG: pronated foot group, NG: normal foot group, PET: peak extension
torque, BM body mass, NOCs: number of contractions; p<.05
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Table 5. The results of COP’s anteroposterior variables

pre post50 post30 F? F® post-hoc
PG=14) 4441=1133 55.74:16.10 57.68:32.12  1.091(F) 1.820 ns
I({;‘lnrf)e NG(n=10) 47.4148.56 50.36£14.54 41.26+5.97 1.619(G) 2252 ns
t-value 705 839 1.587 2.029(FG)
. PG(n—14) 25412513  2630:6.53 27.90+1154  0.598(F) 0.956 ns
\(ﬁgﬁ‘;}y NG(=10)  23.04+4.88  24.06+545  2326+4.16 1.506(G) 0.229 ns
t-value 1.140 886 1210 0.560(FG)
PG(n—14)  7.85t1.67  1028:2.56 1056198  3.984(F)* 11457+ pre < p30, p30
ms) NG(=10)  8.67+1.84  8.67+1.74  8.04+125 3.552(G) 0.594 ns
t-value 1.133 1.720 3.542% 6.886(FG)*
50%Edge  POM=14) 024016 0142010 0.1620.12 0.292(F) 2.874 ns
frequency ~ NG(=10)  02120.12  02420.16  0250.12 3.537(G) 0291 ns
(Hz) t-value 550 1.998 1.958 2.003(FG)
05 Edge  POM=14) 1358033 1232042 1132037 0.009(F) 1.766 ns
frequency NG(n=10) 1.02+0.22 1.16+0.48 1.25+0.50 0.711(G) 0.850 ns
(Hz) t-value 2.774% 374 699 2.446(FG)
Totalpower  POM=14) 403551553 5033+16.18 525942307 0917(F) 4.583% pre < p30
frequency  NG(n=10) 2335421.80 25.5942347 15.9749.00  20.456(G)* 1.047 ns
(mm?) t-value 1.743 1.983 4.675* 2.368(FG)

m=+sd: mean and standard deviation; a: two-way ANOVA with repeated measures; b: one-way ANOVA; PG: Pronated foot group; NG: Normal foot group;

t-value: independent #-test; F: Main effect of fatigue; G: Main effect of group; FxG: Interaction effects of fatigue x group;

o] 30% & FollA BT o] FhT TEET F
o5l & 74_& YEREO ™ (1,,=4.675, p=.000), St
aFe] H7 5 74 30% vE 37} 9E ARt
& 277} u}a}ﬁu}(@%:zusi p=.020).

2) AFFAA A9 AF 8

Azl A5 AAe gk A= <Table 63 72
ok AS HeleA F=2 e 2w ke st st
& BF Yo m(F, 4=6.892, p=.002), 2 = 7F
o] foJgt Fa It YePTH(F, ,=3.736, p=.032). AF-4
A A3, AE W] 30% FZ FolM I 2Fo]
A a5 folsil & Ae® YEREOH (1,,=3.020,
p=.006), S/ 150 92 FF TRIA 50% A2 o}
30% W= F7 92 ARt felshl 2 zlo® vepdoh
(F,26=10.030, p=.001).

29 RMSAZ NN F=2 FF3 25 7He] Fo8 4%
28 @37 JeR e ™(F, ,=9.361, p=.000), T2 ==
7re] Felk FEITF UBPRTH(F, 4=3.861, p=.029). -
A4 A3, AT RMSAHZQ] 30% 3|2 FollA] st 2
ol AL ZFET fosHl & ZoE UEde
(t2=3.157, p=.005), S| 52 FAZ FF 7rA
50% TE 2} 30% H= 7t H=2 AR fofe &

*: p<.05

Rnoe= ‘/]’EP’LE]'(F 226=14.600, p=.000).

A% T FuollM HE 3 25 7o folg }b]'
s2k8 @I el O™ (F, ,=3.277, p=.047), Y& =

kol frefst Fa It JeRE O W(F, ,=3.714, p= 032) L
5 1o frelgh FaIT FEITHE, 4=4.472, p=.046).
AR AR, A T T 30% HE Sl 3
W aFo] A 2FEY folsA 2 AR YER S
W (1,,=3.437, p=.002), 3T 252 HE = 7hiA
30% Y& $7F 92 HEv fole & Zo= vEhkt
(F26=5.418, p=.002).

foi

mm N

(3
—

D =343 A4 F3 8

ATl 5 AF Uigt A3= <Table 7>3
2.

9 50% FIolN W2 g g ko] feld
A AE Gt GERITHE, ,=4.273, p=.020)3S- 95%
oA T2 S 2% e ol AsHe w3
7} ‘/]’E]’ME]’(F244=6~215; p=.004). AT A4d Ay dEE
AR AR 25 05% Fuke] Wz A S
Fol B agur folshl 2 Ao Vet
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Table 6. The results of COM’s anteroposterior variables

pre post50 post30 F? F® post-hoc
PG(n=14)  33.64t1241 4420:17.11 4430-13.14  3.736(F)" 10.030%  pre <p50, p30
}?;nn%)e NG(n=10) 34434522  3481£1034  29.56+6.74 2.807(G) 1.867 ns
t-value 188 1.540 3.020% 6.892(FxG)*
. PG(n—14) 828183  9.07+2.53 8.82+3.83 1313(F) 1.048 ns
\(’Iﬂfnc/‘st)y NG(n=10)  7.62£1.50  8.06£1.70  7.46+1.22 1.320(G) 0.822 ns
t-value 949 1.102 1.077 0.398(FxG)
PG(—14)  7.18=2.11 9.76=3.87  9.98+3.13 3.861(F)* 14600 pre<p50, p30
gn]\fns) NGm=10)  7.59£181  746:2.04  656£1.60  3314(G) 1230 ns
t-value 492 1.708 3.157* 9.361(FxG)*
0% Edge  POO=14) 0155016 0.09+0.05 0.1120.06 0.206(F) 1.145 ns
frequency  NG(@=10)  0.10£0.06  0.13+0.10  0.12+0.06 0.004(G) 0.237 ns
(Hz) t-value 876 1.188 293 1.143(FxG)
o5 Edge  POM=14) 0585014 047012 0482017 0.015(F) 3361 ns
frequency  NG@=10)  0.51=0.11 0.60£026 0612024 1.723(G) 0.736 ns
(Hz) t-value 1365 1.680 1.538 3.005(G)
Totalpower  POM=14) 469722257 101.84£10047 103735626 3714(F)* 5418+ pre < p30
frequency ~ NG(=10)  45.8842537  56.19433.49  40.11+17.71  4472(G)* 1.052 ns
(mm?) t-value 110 1376 3437 3.277(FxG)*

mz+sd: mean and standard deviation; a: two-way ANOVA with repeated measures; b: one-way ANOVA; PG: Pronated foot group; NG: Normal foot group;
t-value: independent #-test; F: Main effect of fatigue; G: Main effect of group; FxG: Interaction effects of fatigue x group; *: p<.05

Table 7. The results of COP’s mediorateral variables

pre post50 post30 F? F® post-hoc

PG(n=14)  339143.82 35724468 39.00:1940  0.781(F) 0.711 ns

?;I:ff NG(n=10)  33.38+£5.82 32374524  34.48+539 1.225(G) 0.639 ns
t-value 271 1.645 714 0.291(FxG)

. PG(n=14)  29.56+4.68  30.38+4.85  30.48+8.30 0.377(F) 0.221 ns

‘(’gmt)y NG(n=10)  28.6246.71  29.62+6.84  29.59+7.50 0.141(G) 0.161 ns
t-value 406 320 271 0.003(FxG)

PG(n=14) 6.34+0.72 7.09+0.71 7431223 2.465(F) 2493 ns

grll\fns) NG(n=10) 6.46:0.77 6.65+1.21 6.84+0.93 0.781(G) 0.528 ns
t-value 372 1.132 783 0.609(FxG)

PG(n=14) 0.43+0.20 0.400.12 0.35:0.08 0.489F) 2.008 ns

50% Edge

freqﬁency NG(n=10) 0.30+0.19 0.34+0.15 0.47+0.21 0.272(G) 2.006 2:
() t-value 1.580 1.156 1.999 4273(FxG)*

95% Edge PG(n=14) 2.1940.55 1.84=0.34 1.85£0.40 0.076(F) 4.429% ns

frequency  NG(n=10) 1.61£0.48 2.05+£0.45 2.05+0.66 0.172(G) 2216 ns
(Hz) t-value 2.700% 1321 951 6.215(FxG)*

Totalpower ~ POM=14)  4035:15.53  50.33+16.18 52592307  0.917(F) 2.650 ns

frequency ~ NG(n=10)  23.35421.80  25.59+2347  15.97+9.01  20.456(G)* 0.958 ns
(mm?) f-value 2237 3.065* 4743 2.368(FxG)

masd: mean and standard deviation; a: two-way ANOVA with repeated measures; b: one-way ANOVA; PG: Pronated foot group; NG: Normal foot group;
t-value: independent #-test; F: Main effect of fatigue; G: Main effect of group; FxG: Interaction effects of fatigue x group; *: p<.05
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Table 8. The results of COM’s mediorateral variables

pre post50 post30 F? F° post-hoc

PG(n=14)  20.8342549 39.77+47.08  39.34+38.8 1.214(F) 1.205 ns

I({;‘l“nff NG(n=10)  2229+10.83 25381259  24.31+8.73 1.199(G) 0.366 ns
r-value 876 937 1212 0.412(FxG)

_ PG(n=14) 8.8144.29 11.16£6.19 12374922 6.015(F)* 4397* pre < ps0

\(’gigf/‘g NG(n=10) 7.76£2.68 9.64+3.99 9.24+2.92 0.766(G) 4.248% ns
r-value 684 678 1.032 0.975(FxG)

PG(n=14) 5.54+3.09 6.79+6.43 6.82+5.75 1.046(F) 1111 ns

gnl\fns) NG(n=10) 428+1.43 4.66+1.53 4.431.57 1.496(G) 0331 ns

f-value . . . . X
I 1.199 1.023 1273 0.457(FxG

50% Edge PG(n=14) 0.22+0.17 0.16£0.09 0.21%0.11 1.326(F) 0.664 ns

frequency NG(n=10) 0.16+0.09 0.17+0.74 0.23+0.10 0.193(G) 2.007 ns
(Hz) t-value 1.068 197 526 0.905(FxG)

95% Edge PG(n=14) 0.88+0.25 0.83£0.35 0.83£0.26 0.763(F) 0.246 ns

frequency NG(n=10) 0.81+0.24 1.04+0.22 1.01+0.34 1.883(G) 1.777 ns
(Hz) t-value 747 1.699 1.441 2.083(FxG)

Totalpower ~ PGM=14)  2534:27.80 110.59+303.04 66.32£151.02  0.949(F) 1.266 ns

frequency NG(n=10)  23.34421.80  25.62+2349  15.99+9.03 0.820(G) 0.957 ns

2

(mm”) t-value 187 879 1.046 0.846(FxG)

m+sd: mean and standard deviation; a: two-way ANOVA with repeated measures; b: one-way ANOVA; PG: Pronated foot group; NG: Normal foot group;
t-value: independent t-test; F: Main effect of fatigue; G: Main effect of group; FxG: Interaction effects of fatigue x group; *: p<.05
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