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Abstract The purpose of this study was to compare the lower extremity muscle activities according to the
different longitudinal arch and treadmill inclination and to provide basic data on treadmill walking exercise. The
selected 17 subjects who had not lower extremity injury and ROM limitation were recruited in this study. The
longitudinal arch was divided into normal foot and flat foot. The inclinations of the treadmill were 0°, up hill
5°, 10°, 15°, down hill 5°, 10° and 15°. The electromyography was used to analyze the muscle activity of
rectus femoris, biceps femoris, tibialis anterior, gastrocnemius lateralis and medialis. There were significant
differences between the inclination 0° and down hill 15°. There was no interactive effect of treadmill inclination
on the longitudinal arch. The activity difference of lower extremity muscle was not conspicious. There existed
the interactive effect between the longitudinal arch and muscle activity. The contrast test within subjects showed
positively in the rectus femoris and gastrocnemius medialis, biceps femoris and gastrocnemius medialis. The
different longitudinal arch did not influence on the effect(p>.05). There was significant difference between the
normal foot and the flat foot. So it is necessary to carry out the long term study.
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itHTable 1].

[E 1] d7oiate] Qurdel 54

[Table 1] General characteristics of subjects (n=17)

W e T HAE (%)
1}
pe s 8 47.1
o]z} 9 529
<23 9 52.9
24~26 5 29.4
Lo](AlD
27< 3 17.7
HP+HEHA: 23.9129
<55 5 29.4
. 56~74 8 47.7
A S (kg)
75< 4 235
HAA+HZH2}: 62.8+11.6
<160 2 11.8
161~1 47.1
AAHem) 61~170 8 7
171< 7 412
BA+EZHZL 169.046.0
<22 12 70.6
BMI 23~26 3 17.7
27< 2 11.8
PF+EZHR]: 21.843.8
A Zure=o] 0.9 7 412
2}o] 1.0< 10 58.8

et EyEL

BA= xjolof]

Azt golot =4
89 2EHES o}
219} e,

3.3 MZWE &olet EHSL BALE oo

=
M2 2t 380 IHNE HlE B

A=l tigk Mauchly®] #8749 4 A3t (p<.05),
TR 7ol A™EA Yot oy A BAM At
Wilks®] gttollA HASAT (p<.05)°] FATA R
2] SFATHAEE 3)[Table 3]. ZFAME S} A2} 1z0] 2Jo]
7He] Wilks®] gheol o] §-0)&k5(p>.05)0] F-J5H4]
ot JEAE AL flee & o USIEh BAEo]
£ vl Azt 007} WY 15° ZwollA] SATE R {9
31 2}o)7} 91 THp<.05)[Table 4]. T£8-<] that Mauchly
o] F34d AA AHp>.05), 374 7ol =l 7
A-W 537 A4 AIHp<.05)7t EATH o2 golsct
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[H 2] A28 wol¢t EY=Y e Aol theh ZgHd= #s}
[Table 2] Variation of muscle activities according to different longitudinal arch and treadmill inclination
(Bt ZZHZH(EH uv)

REEE AAE - A AT FAE
0] i T T ot 71 e

>4 0 26.73+5.97 19.86+2.27 30.01+4.08 39.04+5.67 35.14+4.04

5 23.47+4.57 21.72+3.40 32.47+3.73 46.99+4.55 40.70+6.77

RS 10 25.80+4.84 22.46+2.75 37.69+2.58 54.04+5.95 51.46+8.82

Ay 15 29.16+4.50 26.21+3.02 49.21£3.17 63.24+8.58 54.49+4.28

5 40.51+8.30 37.26£10.45 38.89+10.18 72.57+24.85 32.99+3.49

e 10 42.03£9.43 31.00+7.16 31.10£3.97 63.29+16.17 30.24+3.50

15 39.43£6.18 31.54£5.76 35.40£4.63 66.24£13.62 32.29+45.70

>4 22.27+5.64 22.91+3.59 26.35+3.13 23.38+1.73 48.08+10.16

5 23.67+7.36 30.76+7.37 29.55+2.00 31.43£1.67 59.35+10.90

°F 10 22.96+3.86 28.19+4.79 35.21+4.50 42.32+3.34 63.47+10.87

HyY= 15 28.46+3.71 38.6119.69 43.96+4.58 55.34%3.61 67.14+8.97

5 26.57+7.02 23.00+£3.13 28.71+4.87 24.10£2.40 44,35+9.16

e 10 34.70+5.48 26.56+3.85 35.52+6.00 28.95+3.28 46.10£9.75

15 36.82+7.25 32.52£5.35 39.18+6.94 33.59+5.21 43.67+9.47

[® 3] A= dish ohzF A%
[Table 3] Multivariate test on inclination

A s F 7HAAH = LAAFE FogE
Pillaio] Ego]A 95 32.53 6.00 10.00 .00%
A Wilks] &t} .05 32.53 6.00 10.00 .00%
Hotelling®] Ed]o]A 19.52 32.53 6.00 10.00 .00%
Roy?] i 19.17 32.53 6.00 10.00 .00%
Pillai®] Ego]A 31 76 6.00 10.00 62
HAE X A 21k Wilks] &t} .69 76 6.00 10.00 62
o] }o] Hotelling®] Ego]A 46 76 6.00 10.00 62
Roy?] Z|gjj<t 46 76 6.00 10.00 62
*p<.05

(& 4] 7AW o= 34

[Table 4] Test of within-subjects contrasts on inclination

E¥al A AN Al53 A= Hat Al F p
=3 0 vs Y2 15 1546.53 1 1546.53 13.74 .00*%
=271 5 vs Y2zt 15 42127 1 42127 2.67 12
A 227110 vs Y&E2F 15 8.27 1 8.27 .05 83
=715 vs Y2+ 15 698.98 1 698.98 3.39 .09
ydzk 5 vs YEZ 15 77.84 1 77.84 43 54
y&zk 10 vs Y@z} 15 73.98 1 73.98 1.64 22
Z2 0 vs Yz 15 21.14 1 21.14 .19 67
=715 vs YAz 15 134.00 1 134.00 85 37
T A X A 2k 2E7F 10 vs Y2 15 64.75 1 64.75 39 54
o] o] =27} 15 vs Y2 15 151.37 1 151.37 73 41
y&dzk 5 vs Wdbz 15 523.33 1 523.33 2.87 11
Y&z 10 vs YH2Zh 15 7.41 1 7.41 .16 69

*p<.05
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[Table 5]. 2 283} A2k o] o] 7he] felobs 7| See 242 dhet 4 k. ojelat ato] 2%
(p<05)0] Felstol 4B ago] USS o 4 YUTE T Aol G vl HEe ve] muky pHo| Aol
S vln 23 dohZedd FEAIAETAM 0 th26]. FEY wEol e Wi wEs d9A
9] gt Apol7} QUKL HrielFAE I ARAT g Skl AR wolE RolA|A| st AlF Fa}h Aol
oAl 2] B Aolrt ek AMARANET} Aduolx] o] fARE AT F F2E G Teif By
HZ o] Aolo] T ABAE] YSG & 4 9l W AT AU Role] wHAH Fgo] ofsfo]
SITHTable 6], AAH-7F T3k A4 ATk 0] 3P4 Qgkeh ko] HAFHQ 7o) AA4ET Thwgt o] Liekin)
(p>.05)[Table 7]. olefet HHEHL thekdt sHx 9 &AL s Ht
Eak 97lo] BEapAAL o] et oS wup
o) £13jo] TAHo] 7] wlie] A FATA
4, =9 £ kA EsHl HolA &Y AFS F7HIRITH2T]
= QoA AZUE oloh E=w A Aol
QAo wERel mgEe] ge x40 &4 Qo] ol weh ma Al oh 280] PRAES 2ol wr}
I Y FEE AaAFIA doh d5F el 715Ael & A2 Ql Bl 5ol Bt 7| 2ARE AAStaLAt sl
5o ol Hot Hals 2kl 256 oES HAlA 2 dtolMe dopelzed, duelv s, 8%
[# 5] &=l gt AW 523t HA
[Table 5] Test of within-subjects effects on muscle
a7} AN F A 5% AR Bt Al F P
TLHA 71HA 34531.18 4 8632.79 6.27 .00*
P Greenhouse-Geisser 34531.18 247 13962.62 6.27 .00*
e Huynh-Feldt 34531.18 3.0 10802.60 6.27 .00%
313k 34531.18 1.00 34531.18 6.27 .02*
T34 74 21055.49 4 5263.87 3.82 .01*
IEEHFA2 Greenhouse-Geisser 21055.49 2.47 8513.75 3.82 .02*
gl o] 2jo) Huynh-Feldt 21055.49 3.20 6586.92 3.82 .01*
Bliedy 21055.49 1.00 21055.50 3.82 07
*p<.05
[# 6] 7AW el 33
[Table 6] Test of within-subjects contrasts on muscle
E e ANGRAEY  AGE  BdAm F b
o] 22 vs AR ok 4325.72 1 4325.72 10.21 .01~*
oo dobe|w2edi vs AR ok 5544.36 1 5544.36 17.06 .00*
e AARET vs AR ok 2050.51 1 2050.51 2.89 11
AR 2L 71 vs AR QR 2.05 1 2.05 .00 .96
ol 22 vs AR ok 1345.59 1 1345.59 3.18 .10
TEEFRH o TRaes vs AR ok 570.08 1 570.08 175 21
HEoH OFA 7 ol vs AFTEX| L oFZ 1038.21 1 1038.21 1.46 25
AR 2L 71 vs AR QR 5731.66 1 5731.66 7.63 .02%
*p<.05
[® 7] WA &3 3%
[Table 7] Test of between-subjects effects
Earay AN FAGTE P i BAlSF F p
PETEEY 38.43 38.43 32 58
*p<.05
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