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Table2-1 Physical characteristics of subjects (mean==SD)

age(yrs) height(cm) weight(kg) % body fat(%)
Jones 20.5+0.6 179.5+6.0 74.4+6.6 11.1+2.1
Control 21.0+£0.0 173.0+4.2 64.6+6.5 9.6+3.8
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3 am
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Figure 2-1
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Figure 2-4 The regions of the foot

( T Definitions of the regions: medial heel (MH), (L: 0%

/ to 30%; W: 0% to 60%); lateral heel (LH), (L: 0% to

| \
me | mor | e 30%; W: 60% to 100%); medial midfoot (MMF) , (L:

30% to 60%; W: 0% to 60%); lateral midfoot (LM), (L:

30% to 60%; W: 60% to 100%); medial forefoot (MF),

i (L: 60% to 80%; W: 0% to 33%); middle forefoot
LM

| (MDF), (L: 60% to 80%; W: 33% to 67%); lateral

\ forefoot (LFF), (L: 60% to 80%; W: 67% to 100%);
MH
K hallux (H), (L: 80% to 100%; W: 0% to 33%); lesser

toes (LT), (L: 80% to 100%; W: 33% to 100%). The

percentages are of the length (L) and width (W) of the insole isolated foe each region,

where L = 0% is the rear of the foot and W = 0% is the inside of the foot.

2-4 GRF
ME6000 Mega Electronics Ltd

Mega Electronics Ltd A/D Power Lab, AD Instruments

GRF Figure 2-5
1000Hz Gluteus Maximus GMAX
Gluteus Medius GM Adductor Add Medial Gastrocnemius
GASmed Peroneus Longus PL Tibialis Anterior TA

10 mm - Blue Sensor M, Anbu 30 mm
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Figure 2-5 Schematic representation of experimental set up for GRF and EMG activation

during the cutting maneuver
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Figure 2-6 % Plantar pressure of each cutting angle
(A) 45 deg cutting maneuver  (B) 90 deg cutting maneuver
(C) 135 deg cutting maneuver (D) 180 deg cutting maneuver
H: Hallux, LT: lesser toes, MF: Medial Forefoot, MDF: Middle Forefoot
LFF: Lateral Forefoot, MFF: Medial midfoot, LM: Lateral Midfoot

MH: Medial Heel, LH: Lateral Heel
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Table2-2

% Plantar pressure of each cutting angle (mean==SD)

A

(%) H LT MF MDF LFF MMF LM MH LH
Jones 15.76+2.16 10.38+3.36 25.64+5.84 14.72+2.65 10.12+4.87 3.11+4.62 5.52+2.64 8.88+2.87 5.95+1.36
Control ~ 24.50+2.43 9.69+2.39 21.95+6.97 12.72+2.33 7.93+0.49 3.88+2.36 5.60+1.95 9.08+1.99 4.66x0.77

B

(%) H LT MF MDF LFF MMF LM MH LH
Jones 17.91+2.66 11.85+3.70 27.76+3.36 13.28+3.24 7.56+2.82 259+2.15 3.80+0.79 9.68+1.52 5.58+2.13
Control ~ 20.72+1.84 9.05+4.16 22.48+8.31 11.43+1.44 7.36+1.81 5.14+4.22 5.88+3.06 12.04+3.20 5.90+0.55

C

(%) H LT MF MDF LFF MMF LM MH LH
Jones 16.98+5.18 7.4942.90  27.64+6.59 12.41+2.94 9.46+7.85 3.36+2.48 3.84+0.68 12.61+8.13 6.21+6.11
Control 19.75+6.21 10.19#3.11 27.12+#10.09 10.90+2.37 7.25#1.78 7.53+4.94 5.11+3.45 8.40+1.76 3.75+0.63

D

(%) H LT MF MDF LFF MMF LM MH LH
Jones 12.52+8.64 7.01+3.45 28.78+7.02 11.69+2.47 11.26+11.00 3.72+2.72 4.28+1.03 13.78+4.63 6.97+5.53
Control 19.26+1.95 8.38+2.51 26.59+9.24 13.26+1.72 10.10+0.99 5.66+6.46 6.03+2.71 7.48+1.03 3.24+0.84

(A) 45 deg cutting maneuver
(C) 135 deg cutting maneuver (D) 180 deg cutting maneuver

H: Hallux, LT: lesser toes, MF: Medial Forefoot, MDF: Middle Forefoot

(B) 90 deg cutting maneuver

LFF: Lateral Forefoot, MFF: Medial midfoot, LM: Lateral Midfoot

MH: Medial Heel, LH: Lateral Heel
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Figure 2-7 9%MVC during of each cutting angle

(A) %MVC of Gluteus Medius

(B) %MV C of Peroneus longus

GM: Gluteus Medius, PL: Peroneus longus
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Table2-3

%MVC of each cutting angle (mean=SD)

(A)
(%) GMAX GM Add TA GASmed PL
Jones 44.90+28.38 73.41+21.12 2452+11.63  17.00+7.97  49.77+23.86 39.59+13.71
Control 38.65+8.37  31.87+12.72  20.2645.25 20.52+8.39 50.42+9.11  47.19+13.10
(B)
(%) GMAX GM Add TA GASmed PL
Jones 34.77+19.62 62.33+13.80 31.58+20.26  20.67+5.69  46.27+20.48 39.02+10.81
Control 36.54+6.66 22.79+7.97  27.34+11.90 23.15+8.84 44.51+10.74 44.51+1451
(©)
(%) GMAX GM Add TA GASmed PL
Jones 41.49+20.25 50.53+13.15 25.29+16.13  17.32#5.32 451442140 34.58+15.18
Control 38.54+9.14 25.17+7.64 21.51+5.49 22.33+89.24  46.67+11.31 43.59++12.15
(D)
(%) GMAX GM Add TA GASmed PL
Jones 36.14+16.83  39.95+9.83  24.14+13.48  22.55+8.92  44.13+29.27 31.42+16.05
Control 38.59+5.09 24.30+9.58  27.23+11.31  20.10+7.21 51.00+9.64  42.93+11.36

(A) 45 deg cutting maneuver

(C) 135 deg cutting maneuver (D) 180 deg cutting maneuver

(B) 90 deg cutting maneuver

GMAX: Gluteus Maximus, GM: Gluteus Medius, Add: Adductor

TA: Tibialis Anterior, GASmed: Medial Gastrocnemius, PL: Peroneus longus
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Figure 2-8 Vertical GRF of each cutting angle

(A) 45 deg cutting maneuver (B) 90 deg cutting maneuver

(C) 135 deg cutting maneuver (D) 180 deg cutting maneuver
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2-1
Jones 6 Jones

6 Control 12 Table 3-1

Table3-1 Physical characteristics of subjects (mean==SD)

age(yrs) height(cm) weight(kg) % body fat(%)
Jones 20.3+0.8 179.346.9 72.4£7.0 10.4+2.0
Control 21.3+0.8 175.0+4.5 67.9+7.2 10.5+3.5
2-2
2 Figure 3-1 5m
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Figure 3-1 The type of shoes (PATHIQE X; point, adiCORE JAPAN HG; brade)

2-3
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hallux H lesser toes LT  medial forefoot MF  middle forefoot MDF

lateral forefoot LFF medial midfoot MMF lateral midfoot LM medial heel

MH lateral heel LH 9

1
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Figure 3-2

% plantar pressure
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Figure 3-2 Acceleration maneuver
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Jones H Control
Figure 3-3(A)(B) p<0.05 LT
Jones
point LH Control
Figure3-3(B) LM LH Jones
Figure 3-3(A)(B)
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= e *
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® ®

5 5
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m Jones ®Control mJones = Conkrol

Figure 3-3 % plantar pressure of acceleration maneuver

(A) brade shoes, (B) point shoes
H: Hallux, LT: lesser toes, LFF: Lateral forefoot

LM: Lateral Midfoot, LH: Lateral Heel

* indicates significant different (p<0.05) , T indicates significant different (p<0.01)

from acceleration maneuver. Error bars equal 1 standard deviation.
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Table 3-2

% Plantar pressure of acceleration maneuver (mean=SD)

(A)

(%) H LT MF MDF LFF MMF LM MH LH
Jones 12.30+1.95 10.76+2.89 20.17+2.02 17.23+2.60 12.08+3.33 4.71+1.21 7.91+2.15 6.83+x2.26 8.01+2.24
Control 18.82+3.49 13.81+#4.84 20.39#5.39 13.75+#2.83 9.81+2.62 5.32+2.10 6.95+1.01 5.14+2.13 6.01+1.43

(B)

(%) H LT MF MDF LFF MMF LM MH LH
Jones 13.01+2.12 9324221 20.58+3.30 17.28+3.32 13.92+4.33 553+1.20 8.73+1.73 5.58+3.10 6.05+2.72
Control 19.58+3.74 11.39+2.25 19.08+#5.01 16.87+2.25 14.134#6.22 4.29+1.21 7.18+1.60 4.71+3.94 2.77+1.86

H: Hallux, LT: lesser toes, MF: Medial Forefoot, MDF: Middle Forefoot

(A) The acceleration maneuver of brade shoes

(B) The acceleration maneuver of point shoes

LFF: Lateral Forefoot, MFF: Medial midfoot, LM: Lateral Midfoot

MH: Medial Heel, LH: Lateral Heel

28



2 2
point
p<0.05 H
Control
LM LH
1
Eils[7]
[9,4,26]
Jones point
LM LH
p<0.01 LT

29

Jones
LH Jones
brade point
p<0.01
Jones
[10]
2
Eils
p<0.05
Control
Jones



Jones overuse
injury

Queen R M[23]

Jones

30



Jones

Jones

Jones

Jones

31



2-1
Jones 6 Jones

6 Control 12 Table 4-1

Table4-1 Physical characteristics of subjects (mean==SD)

age(yrs) height(cm) weight(kg) % body fat(%)

Jones 20.3+0.8 179.3+6.9 72.4+7.0 10.4+2.0

Control 21.3+0.8 175.0+4.5 67.9+7.2 10.5+£3.5
2-2
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Figure 4-1
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Figure 4-2 Setting for cutting maneuver
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Figure 4-3 The phase of cutting maneuver (Mean plantar pressure)

Pre 50 msec Foot Contact Toe Off Post 50 msec
Figure 4-4 The phase of cutting maneuver

(Displacement of Ankle dorsi flextion angle and Centar of mass)
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3-1

3-1-1 Deceleration

45 deg LFF LM LFF
F 8.351 p<0.05 LM F=8.707 p<0.05 LFF LM
Jones point %plantar pressure

LFF Figure 4-5(A) LM Figure 4-5(B) p<0.05
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Figure 4-5 % plantar pressure at 45 deg cutting maneuver
(A) LFF: Lateral Forefoot (B)LM: Lateral Midfoot
* indicates significant different (p<0.05) from cutting maneuver.

Error bars equal 1 standard deviation.
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180 deg
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Control LFF LM point %plantar pressure
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Figure 4-6 % plantar pressure at 180 deg cutting maneuver
(A) LFF: Lateral Forefoot (B) LM: Lateral Midfoot
* indicates significant different (p<0.05) from cutting maneuver.
Error bars equal 1 standard deviation.
3-1-2 Acceleration
45 deg point Jones
brade point LFF % plantar pressure
Figure 4-7(A) p<0.05 LH point
Jones % plantar pressure
Control Figure 4-7(B) p<0.05
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Figure 4-7 % plantar pressure at 45 deg cutting maneuver

(A) LFF: Lateral Forefoot (B) LH: Lateral Heel

* indicates significant different (p<0.05) from cutting maneuver. Error bars equal 1

135 deg

Control

standard deviation.
LT point

brade Figure 4-8 p<0.05

% plantar pressure (%)
=

brade point
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Figure 4-8

% plantar pressure at 135 deg cutting maneuver

LT: lesser toes

* indicates significant different (p<0.05) from cutting maneuver. Error bars equal 1

standard deviation.

39



180 deg F 5.740 P<0.05
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Figure4-9 Control point brade
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Figure 4-9 % plantar pressure at 180 deg cutting maneuver
LFF Lateral Forefoot
* indicates significant different (p<0.05) from cutting maneuver. Error bars equal 1

standard deviation.
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Table 4-2

Table 4-2 The maximum ankle dorsi flexion angle during cutting maneuver

(mean=SD)
45 deg 90 deg
(deg) brade point brade point
Jones 21.0942.67 21.02+3.35 9.76+0.98 9.18+2.34
Control 22.17x1.47 21.86+1.98 11.06=%2.67 9.33+1.88
135 deg 180 deg
(deg) brade point brade point
Jones 18.23+5.35 17.45+5.65 21.81+5.56 21.314+4.85
Control 17.58+3.24 15.39+1.85 19.98+2.61 18.83+1.91
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Figure4-10
45 deg Jones Control point
Control Jones p<0.05 Table
4-3 90 deg Jones Control
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Figure 4-10 Typical case during cutting maneuver
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Table 4-3 Center of mass displacement during cutting maneuver (mean=SD)

45 deg 90 deg
(cm) brade point brade point
Jones 3.93+0.78 3.81+0.88 3.23%+1.81 2.65+0.73
Control 5.26+1.33 6.59+2.23 4.82+1.09 4.31+1.12
135 deg 180 deg
(cm) brade point brade point
Jones 3.69+2.33 4.24+1.58 4.06x1.72 4.45+0.68
Control 4.10%0.63 441+1.26 4.01+0.72 4.68+1.48
p 0.05
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