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Comparison of functional movements according to soccer shoes stud types

and surface conditions

Gi Won Son

Department of Physical Education, The Graduate School
Pukyong National University

Directed by Professor

Abstract

This study analyzes hindfoot control and plantar pressure
according to FG model’s soccer shoes and TF model’s soccer shoes
on artificial turf and natural grass during sprint and side—cutting
motions, and scientific grounds and ankle injuries to recommend
wearing soccer shoes suitable for surface conditions It was
intended to provide basic data for prevention.

15 people were selected from soccer club members who play
soccer more than once a week and performed 3 sprints and 3 side
cuttings, respectively, according to surface conditions and sprint
conditions. Information on &8 zones of plantar pressure was
collected. Achilles tendon and hindfoot angles were obtained by
obtaining medial angles, and plantar pressure data were obtained
by dividing by body weight.

The result is are as follows.

1. The maximum angle of the Achilles tendon was higher in the

soccer shoes of the TF model during sprint and side cutting in

_iX_



natural grass conditions.

2. The maximum angle of the Achilles tendon was higher on nat-
ural grass during side cutting after wearing the soccer boots of the

TF model.

3. During sprint and sidecutting on natural grass, the FG model’s

soccer shoes showed a higher minimum angle of hindfoot.

4. The minimum angle of the Achilles tendon was higher in the

soccer shoes of the TF model during side cutting on natural grass.

5. The maximum angle of the Achilles tendon was higher on nat-

ural grass during side cutting after wearing the soccer boots of the

TF model.

6. The maximum angle of the hindfoot angle was higher in the

soccer shoes of the FG model during side cutting on natural grass.

7. The average plantar pressure in the M5 area was high on the

artificial turf during sprint after wearing the soccer boots of the

FG model.

8. The average plantar pressure in the M4 zone was high on the
artificial turf when side cutting after wearing the soccer boots of

the TF model.



In the results of this study, better pronation control was con-—
firmed when wearing FG model soccer boots than TF model soccer
shoes under natural grass conditions during sprint and side cut-
ting, and during sprint and side cutting, FG model soccer boots
and side cutting on artificial turf. Wearing the soccer boots of the
TF model in the natural grass condition confirmed better supina-
tion motion control. Also, during sprinting and side cutting, lower
plantar pressure can be seen 1n both soccer boots on natural
grass than on artificial turf. Based on the results of this study, it
1s thought that if worn in consideration of surface conditions and
soccer shoe stud conditions during soccer activities, it will be able

to help sports activities more stably.

Key word : Football, Hindfoot control, Plantar pressure, Sprint,

Side cutting
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H9]: deg/s
T2 e A4 t(p)/Z(p) X?(p)
FG  18611#489 1606597  0919(37)
Ay TP 189654447 19028578  0099(923) ?386322)
t(p)/ '
Zf ) 2600 B0
sprint P
FG ~ 14679%633 14683:548  —0311(761)
Ha TF 150166686  14751+58 0881(397) ?4?07)
: .
WV -0zssson
Z(p)

Meantstandard deviation.

$: non-parametric statistics
FG: FG football boots TF: TF football boots



deg/s
192

190

188

186 —

184

e
A
rat
r|

O9Y 14 2AZYE A EURATY 273 2HE ZH0 &
otld#H A2 Hdz

deg/s
152

150

148

146

a¥ 15, 2ZTHE A RAZAY 73 AHE 244 &
old# 2z Ha7Z



i AbolE AY A FURAT 3735 2HE 274 BE oY
277 3ol

=
3 28 A ol Hzhe 184.14+11.529F 184.68+10.08%2 L}E}RL
o Aol FG 2l %33tel TF =de %

A= A" A Q1]

FN

AoA ot dee=z HulZ FG R4 F
o} TF mdeo] 33 ZHgo] e {3 o] YehlA ekgtont
(t=-0.176, p=.863), AAZT] 7oA E= FG Bd9 5319} TF Rde
S8t Zgel e fod zols JEPUTH(¢=-3.756, p=.003). Alo]= 7
Y A FG Edo 35 ZAEAS o dxoet dAdy 4o nE
ofd# =71 HjztE fFolg AolE YrA PR (¢=1.306, p=.218)
TF 2o =732 &3S v Azl ARy 2do] W F2]3



(X?=4.734, p=.030)(L¥H. 13).

Apol= A" Al AzJT 2ANA ol helad HaZe FG mde
stob TF mele] %73 F8o] wWe §o3 2ols Urhx 2o
(t=-0.987, p=.340), AAxY =H1dA FG RAe] =3¢} TF =49
T3 2gol g Fod o2 EHATH(=-4194, p=.002). AFol= 7

A FG 2de] 27188 FE0S W Axdre Az 2do] wE o

£

ol A

mde] T8 FEAS W ARV AAWY £e] B obPe 27
Hazbe FYst Aol & Bl THE=-2.723, p=.020). Ato]= A® A] o}

7te 78 A= 2w Euzdd we dads zHE
2

E 3 AE AY A ERZAT 78 AHE 240 BE ojde 27

9] deg/s
TE e Ao t(p)/Z(p) X?(p)
FG  18414+1152  18339#1222  1306(218)
Ay TF  18468£1008  19092:840  -2357(.038) ?07 3351)
t(p)/ '
Gide 2y IO 3.756(.003)
cutting FG 15271877 149.36+12.95 1.301(.220)
Ha TF 151658870  1609%+109  -2.723(.020) (5505(%
t(p)/ '
0987(340)  -4194(002)
Z(p)

Meantstandard deviation.
$: non—parametric statistics
FG: FG football boots TF: TF football boots



deg/s
1594

191

188

185

182

ro
P
god
[§e]

3%¥ 16. AlolE AR Al EEEAF{ 573 2HE 219 o
oldH 2] HujH

i

deg/s
164

160

156

152 \

148
JES B

9% 17. A= AW A EREAW $73 2HE 240 1
olhe 2 Haz

i



7'— }\.\.L\—"/] | =1 I 3L ]q Z 7_"-, = §‘l =
—_— —_— }\ 31 - i ‘l 7"] ”}—_- a2 7 I_
| I 1= — — 1.4 I T3 _]'

y
N
)
-
Ay
4
&)
[>
i)
[
BN
Y
-3
k=)
it
o
B
-
o
o

/< 3L F'/]E:‘ Al O] % z}C al =
—— = ] ] B 7 01 1 T ol
[ g ]}\ FG E"" ’:'1“ 3_’:]‘94' IF § 4 »;.1—»?-
= oo =
= = .§]‘

29 /\] ?‘s_,%ﬂ-_q Z tHy].o
1 § q’l‘ﬁ = Zk-2 109.64+5.24°} +5.86= = x
: i 108.26
YE AAZT] ZANA FG Bl =13} : e TE A
A F o do] =
T [ rdlo] =33l 2g
170 /‘]

s =7Fo] % . THE
Hz& =1
Z j1 111.20+3.433} 105.93+5.87= Y E}SETE
FG & c—ﬂ = §|_9|_ T_F ‘U :,147- »?-1/1;'_ Q S =
o] H A~zZlo = Sk, =X E A
A7re 95.69+4.637 % ——‘ . sl ]
47;31“1 93.18+5.85% Y} E}yETY. o Oﬂ- .
‘ =
% FG 2de =439 T 4l 9] . . < ol H4
ﬂ- =
4 F 2de erf_gg} ;(1—_9_ /\] S =
Q 6_:1‘7_'}-0 = A~
Z}



t=-1.203, p=.254). ~ZAE A FTxzte] Huzte =738 ~H= AT
p=008)(=1%. 15).
QY ZANH 2ZYUE A FE2Y Haze FG 299 F78ks

TF 2] 73} o] mE Fo3 2ol& HehlA &k e (t=2.073,

o

do] 3l 2o mE Fo3 2}
E A FG 2d9 F73t¢ TF 24 S35 2A89S o Adxziret A
ARy 2do| e TFHZo Hazte F9% 2ol S YER A k(2
t=-1.059, p=.3129} ¢=0.447, p=.663). =3¢
3 ~HE A3 guzxde uwe 43dg axs yehix e

(X?*=2.177, p=.140)(1 9. 16).

-
il
v
o
T
o
;’5
=
3
o
S
[
[
r

|m
>
o
i
s
o
Y
B
s
rlo
Ay
-

¥ 4. 2ZAE A FUZEAR £73 2HE 240 BE 57

H9]: deg/s
TE A= Gkl t(p)/Z(p) X*(p)
FG 109646524 11120343 ©  ~1470(170)
fy TF 108268586  105.93+587 1.203(254) (6(?07;
. .
W5 s am00m)
. Z(p)
sprint
FG  95.60+463 9696+483  ~1.059(312)
Ha TF  $BI8HSH 91.30+7.79 0447(663) filf(;
t(p)/ '
2.073(057) 3011(012)
Z(p)

Meantstandard deviation.
$: non—parametric statistics
FG: FG football boots TF: TF football boots



deg/s
112

110 //_—.
108
106

104

ro
P
god
[§e]

I 18 AZHUE A ¥AZAFY £73 2HE 249 o
TZZte Aoz

i

deg/s
98

96

sl o0
” \

50



. A= AR A ER2AT $73 2HE 204 Be 27
3ol

Abol= AW Al xzY AN FG e 339 TF 4o &
3} Zg Al FF57be] H-e 87.90+6569 85.61+9.20% EFRETE A}ol
=AY A ARG 2NN FG 2l F439 TF 24 %13 24
Al FZ7bol Ao Zhe 90.73+8437 83.37+7.69% UERTE Alol= A
AAzY 210004 FG B9 739 TF a9 &3 248 A &
7+l HA7he 69.46+9.963 6854£5972 UEMTH Alol= AH A
2 270 A FG 2499 F78let TF Ede] 73 28 A $5719]
27be 68546917 61.49+10.80= LHE}SE

Atol= 71" Al Sz oA FG Zde] 1318t TF 2de] &3
3 Ao wE 7o FHUZe Fog AolE Yex gkgkor
(Z=-1.250, p=.211), A =0 FG 2o 739 TF 2o =
T3 Zgo mE FHZo HAYAe F93% Hols JEFHUTH=2.467,
p=.031). Atol= AW Al FG 249 Zstet TF R4 %7315 2839
S o AETo et HAZY 2o wE FH7H HoS o zeolE
Ueb A kv 2 7=-1.412, p=.1581} 7=-0.941, p=.347). 3} A}o]

73 ~HE 24 FUFRd e 45
A8 FIE UEh A RRTHX?=2442, p=118)(1E. 17). Ale]l= #AH A
ANzt] 7oA FG B9 Z78te TF R %3 g e &

o
B2 K om



£7k9) Ha7te FolF Aol H EhRA BROI(-0439, p=.668).

.
At 2764 FG wde] Z3sksh TF mdo %738 F8o upe Fx7
o] HAaZte Fo3 zolE YEFWTHZ=-3.059, p=.002). Alo]l= AHE A

FG R S8tk TF B S73k5 A8 9= o lzztr)er Az

578 ~2HE 2705 BUE] hE 45§ BT A g

(X?=4.218, p=.040)(L¥. 18).

E 5 Alol= AY A FEHEZAY =33 AHE 244 g2 327
@9 deg/s
2 Az A {o)/Z(p)  X*(D)

FG  87.90+6.56 = 90.73+8.43  -1.412{(.158)
gy TF  8561%9.29  83.374#7.69  -0.941(.347) 2442

(.118)
‘O osota11)  2.467(031)
side Z(p) ' ' : :
cutting FG  69.46+9.96  68.54£6.91  -0.099(.923)
#s TF  6854%597  61.49+10.80 -2.510(.012) (402415
. .
®)/ 0.439(.668)  -3.059(.002)
Z(p)

Meantstandard deviation.
$: non—parametric statistics
FG: FG football boots TF: TF football boots



92
90
88
86
84

82

70
68
66
64
62

60

ag 21.

deg/s

E)
ft



EZUES AolE AY A RAXAY 573 LHE

AEZYE A AxY 2ddA FG REe =319 TF 249 73}
Z8 Al Hallux A HdS 28240929 2.72+0.792 eElwtal, Toes
A Hire 1.3910529F 1.39+0.332 YEFES ™ Medial forefoot =
A Hir2 266+0.849F 2.85+0.61= YESTE Middle forefoot 4<%

B2 20210579 2.25£0.30%2 e O™ Lateral forefoot A 3
T2 1.62+0.469F 1.63+0.30% eI, Medial midfoot A <F ¥t

S

15 0.12+0.09¢F 0.17+0.092 YE}Sth Lateral midfoot A4 Hir
0.44+0.459F 0.41+0.15% et o™, Hindfoot A4St Hir2 0.18+0.29
b 0.06+0.06%2 e AZHE Al HAZ”Y 27N FG Bl S+
stef TF =4 3 =& A Hallux A S 2.08+0.93%
2.38£0.33%2 UEuEaL, Toes A HybS 1.79:0.83¢F 1.33+0.16% U}
Elukom Medial forefoot <4¢t & 2.56+0.74¢F 2.71+0.58= e}
Wtk Middle forefoot A% vt 2.06+0.309F 2.12+0.16= eSS
Lateral forefoot A% Hi2 0.98£0.819F 1.54+0.22% eI,



Medial midfoot At FelA= 022:0.129 0.13+0.09% eEbsk
Lateral midfoot A% Hi2 0.26+0.209F 0.38+0.14= L}EF O
Hindfoot <4 -2 0.08£0.07¢F 0.06£0.03= Y-EF%E

2EZYE Al J1x2Y 23104 FG 249 73tet TF 249 +31&
2o wE Hallux SA4¢%, Toes 4%, Medial forefoot =4 %, Middle
forefoot AU T3k AolE: YEWA &Foka(ZZ; 1=0.498,p=.627,
t=0.480,p=.962, (=0.804,p=.435, ¢=1.424,p=.176), Lateral forefoot = A
¢, Medial midfoot =A<}, Lateral midfoot A<}, Hindfoot =7 el
ME Fo% zolE YERNA FUTHZZE =0.139,p=.892, ¢=2.002,p=.065,
Z=1.704,p=.088, t=1573p=138). ~ZHE A] HAZT ZH4qA FG =g
o] 7ol TF B9 F438tE 28 wWE Hallux A%, Toes A
¢t, Medial forefoot %A%, Middle forefoot F# 4 #2J3 Aol= o
Bl A (At =-0.836,p=435, t=1.326,p=.233, t=0.843,p=.432,
t=-0.413,p=.694), Lateral forefoot =A<, Medial midfoot =A<t
Lateral midfoot £# ¢}, Hindfoot Aol = Foldk xto]E R A
o A TH(ZH 2t Z=-0.845,p=.398, Z=1.859,p=.063, t=-1.517,p=.180,
t=1.092,p=317). 2XIE A FG "9 Z5tE5 AEAS o Hx
2 Hallux A%, Toes =A%, Medial forefoot =A%, Middle
forefoot AU T3 AolE: YEWA &Foka(ZZ =2.190,p=.071,
t=-1.676,p=.145, =1.583p=.164, t=1.629,p=.155), Lateral forefoot = A
QF, Medial midfoot =4 <%, Lateral midfoot <4<}, Hindfoot =% %ol
M= Fog Aols UBEWlA XRAAT(AZ =-1.738p=.133,
t=1.407,p=209), Lateral forefoot Z# <, Lateral midfoot A olA=
T3 zolE YWt (Z 7 7=2.028p=.043, t=2.904,p=.027). ~EZHE
Al TF Rde] =435 283S v 3 zde w2 Hallux A4, Toes



Z A9}, Medial forefoot 4<%, Middle forefoot A2 F23 Aol=
UER A k(A7 t=0524,p=619, t=-0.559,p=.596, =0.273,p=.794,
t=0.576,p=.586), Lateral forefoot =A<}, Medial midfoot =A<,
Lateral midfoot £# ¢}, Hindfoot &A= Foldk xpo]lE R A
o A TH(ZH 2t t=-0.287,p=.7184, Z=0.676,p=.499, Z=-0.845,p=.398,
t=1668p=146). =X HUE A] Hallux =A%, Toes A%, Medial
forefoot A<}, Middle forefoot A4 HS FHZRAY =73 ~H
= o wE A3zE adE YElA @kai(#7 X?=0.684,p=.408,
X?=2400,p=121, X?=0.132,p=.716, X?=0.561,p=454)(1¥. 19, 20, 21
22) Lateral midfoot < # %, Hindfoot =4 Hirol %= o3 A5 28
2HE YERA XA TH(ZZ X?=0.352,p=.553, X*=0.118 p=.731)(1&.
25, 26), Lateral forefoot <A<}, Medial midfoot <A Ste] Hitol| A=
frolst Aeze a3E UEEHTH(EE X?=4.163,p=.041, X*=14.228 p=.000)
(9. 23, 24).

’

E6 2XUE A EWEAT $73 2HE 2Hol BE FAY

Aol
@91 N/kg
d= A tp)/Zp)  X*(p)
FG  2.62:092 208:093 0
- B (071)  0.684
0.524
Ml TF 2.72+0.79  2.38+0.33 (.408)
(.619)
0.498 20.83
Hp)/Z
(p)/Z(p) (627) (435)




@91 N/kg

d= Ad tp)/Z(p)  X*(p)
FG 139+0.52 179083 070
S e (145)  2.400
-0.559 (.121)
M2 TF 1.39£0.33  1.33%0.16
(.596)
-0.480 1.326
t(p)/Z
(p)/Z(p) (962) (233)
FG 2.66£0.84 2565074 0>
G 1 J A (164)  0.132
0.273
M3 TF 2.85+0.61  2.71+0.58 (.716)
(.794)
-0.804 -0.843
t(p)/Z
(p)/Z(p) e .
FG 2024057 2.064030 0%
| . (.155) 0.561
0.576
M4 TF 2.25+0.30  2.12+0.16 (:454)
(.586)
~1.424 -0.413
t(p)/Z
(p)/Z(p) P B
FG 1624046 098081 2028
oty _—— (043)  4.163
0.287
M5 TF 1.63+0.30  1.54+0.22 (.041)
(.784)
-0.139 -0.845'
t(p)/Z(p)
prew (.892) (.398)
FG 0.1240.09 0224012 738
o e (133)  14.228
-0.676'
M6 TF 0.17+0.09  0.13+0.09 (.001)
(.499)
-2.002 -1.859°
t(p)/Z
(p)/Z(p) (.065) (063)




@9 N/kg

ol % A4 t(p)/Z(p) X2%(p)
FG 0.44+0.45 0264020 204
Y PR (.027) 0.352
~0.845'
M7 TF 0.41+0.15  0.38+0.14 (.553)
(.398)
1704 1517
t(p)/Z
®/ZE) e (.180)
FG 0.184029 0.08+0.07 27
o T8 (.209) 0.118
1.668 (.731)
M8 TF 0.06+0.06  0.06+0.03
(.146)
1573 1.092
t(p)/Z
©)/Z0) (.317)

Meantstandard deviation.

$: non—parametric statistics
FG: FG football boots TF: TF football boots

M1: Hallux, M2: Toes, M3: Medial forefoot, M4: Middle forefoot,
Mb: Lateral forefoot, M6: Medial midfoot, M7: Lateral midfoot,

MS8: Hindfoot



N/kg

a9 22. 2ZUE A FEEAH} 578 2HE 24 BE ML T
A B

N/kg

ZA% A



N/kg

I8 24 AZHE A RHEXATH FF38 A2HE 249 & M3 +9
SAY Ho

N/kg

ﬁ

ZA% A



N/kg

%Y 26 2ZWE A ZHZAF T8 2HE 244 ©E M5 T
SAS B

N/kg
15

0.5

Y 27. 2ZWE A ZH2AH 73 2HE 244 @& M6 T
A% B



N/kg
1.5

0.5

9 28 2ZHUE A FHZAH T3 2HE 24 ©E& M7 T
SA¢ 37

N/kg

0.9

0.6

0.3

OY 29 2ZHUE A FEEAFY £73 2HE 214 ©E M8 T
SAYG Hd



W A= AR A HzAF S73 SHE 2300 ©E SAY
A}l

<HET>L Atol= AR A RWERAY F538F AHE 2 2 A
o] AHe] @& FREH "HoyX e FUA Y SAYe Fds dAs

Atol= AR Al AZZY FoA FG 2de] H38le} TF Rde] &+
3t Z4 A Hallux A HoS 298+0479F 2910392 YERGEAL,

Toes ZAY HITL 166+047¢F 1.72+0.352 YEIYCS Medial
forefoot =A< HTL  295+0.70¢F 2.93+0.81= 4YEWT.  Middle
forefoot FAY HFLS 1.79+047°F 1.75+0.392 EIRC Lateral

OQN

forefoot FAY HES 0870279 0960362 L}EFWI,  Medial
midfoot A% HirolAle 0.72+0.35¢F 0.67+021= EYTE Lateral
midfoot A% Hit2 0.32+£0.179F 0.38+0.192 e} o ™, Hindfoot
A Hir2 1.03£0.309F 0.98+0.29= YERSTL Afol= AHE Al HAZE
O oA FG 2de S5t TF B &3 28 Al Hallux A4
Wit 2.24+1.009F 2370802 YEYI,  Toes FAY Hd
1.85+£0.78¢} 1.76x0.67= YE}o™, Medial forefoot =A% Hit2
2.22+0.94¢F  2.36+0.76= YEFRT. Middle forefoot A Wi
1.29+0.319F 1.21#028= WESEo ™, Lateral forefoot A9t Hir2
0.68+0.262} 0.62+0.23= UEFSLaL, Medial midfoot A% Hirol A<=
0.60+0.209} 054+0.24= EF%ttE. Lateral midfoot <A Hab
047+0.15¢F 0.63£0.362 YEFRES™ | Hindfoot <A¢t @2 0.74£0.72



o} 0.70+0.77% FERSE

Atol= A'R Al AFZY Z7oA FG 2] H8le} TF Rde] &+
sl= zhHgo] wWE Hallux A%, Toes A%, Medial forefoot =A<,
Middle forefoot FA UL Folgh  Zol&  UEhA  FU(HH
t=0.896,p=.385, t=-1.235,p=.237, t=0.100,p=.922, t=0.509,p=.619),

—

Lateral forefoot 4<%, Medial midfoot =A%, Lateral midfoot =4
%, Hindfoot FAYANAME  FgF Aols:  YEHHA  FUATH(ZZ
t=-1.479,p=.161, Z=-0568,p=570, =-2.034,p=.061, =0.603,p=556). A}
ol AY A HAzY xHoA FG EHe] 739 TF 2d9 S+3&
2o wE Hallux 4%, Toes 4%, Medial forefoot = A ¢, Middle
forefoot A4 FYgt AolE& YEh Al 2k (ZZE =-1.086,p=.319,
t=0.324,p=.757, t=0568 p=.591, t=-0.465p=658), Lateral forefoot = A

_1>4'

¢, Medial midfoot =49}, Lateral midfoot <A<}, Hindfoot =7 el
ME Fogk 2ol UERlA A TH(ZH2E =0.710,p=.504, ¢=0.650,p=.540,
t=-1.197p=276, t=0.164,p=875). Al°e]= #HHY A] FG E99 =3=
23S v FHERAe wE Hallux A%, Toes =49, Medial
forefoot =4 ¢}, Middle forefoot A FS Fol3 Zo]l= YehA &%
3(Zrzy t=2.395,p=.057, t=-1.593,p=.162, t=2.319,p=.060,

_1>4'

t=1.736,p=.133), Lateral forefoot =#<¢}, Medial midfoot =A<t
Lateral midfoot £# ¢}, Hindfoot &4 ol = Fo3k xpo]E R A
o A TH(ZH 2t t=0.459,p=.663, 2=0.338,p=.735, t=-2.253,p=.065,
t=1.824,p=.118). Atel= 719 A TF ZEle] 73515 HEdS o FHx
Ao wE Hallux SAY, Toes =A%, Medial forefoot 442 23k
Aol & LU A o kI (72t t=1.763,p=.128, t=-1.180,p=.283,
t=1.181,p=.282), Lateral forefoot =#<¢}, Medial midfoot =A<t



Lateral midfoot £# ¢}, Hindfoot &4 o= Fo3k xpo]lE R A
2 LA RH( 27} t=1.926,p=.102, t=2.179,p=.072, t=-1.687,p=.143,
t=1.856,p=.113), Middle forefoot =AY F3 =olE eI
(t=2.935,p=.026). Alo]l= #HHY A] Hallux =A%, Toes =A%, Medial
forefoot A%, Middle forefoot =4 Hir2 =713 F93F ~H
= o wE AszE adE YElA @iz X?=2.419,p=.120,
X?=0.343,p=558, X*=0.299,p=585 X*=0.127,p=722)(Z1¥. 27, 28, 29,
30), Lateral forefoot = # <, Medial midfoot Z# <%, Lateral midfoot
<A F, Hindfoot A4S HolAE #o3 528 35 YelA &
k(2 2} X?=2.179,p=.140, X?=0.349,p=555, X?=0.333,p=.564,
X?=0.002,p=968)(L%. 31, 32, 33, 34).

I:H

E 7 AO|E AY A EREAR 278 AHE zdd BE ZAY
o9 N/kg
ol =] AAZT t(p)/Z(p) X2(p)
FG 2.98+0.47 0.24+1.00 2355
o T (.057) 2419
1763
M1 TF 2.9140.39 2.37+0.80 (120)
(.128)
0.8% “1.086
t(p)/Z
P)/2(p) (3%5) (319)
FG 1.66:0471 1.85:0.78 “Lo
R R (.162) 0.343
1180
M2 TF 1724035 1.76:067 (558)
(283)
12% 0324
t(p)/Z
(p)/Z(p) (237) (757)




@9 N/kg

ol 3] ALz t(p)/Z(p) X2(p)
FG 2.95+0.70 9.92+0.94 2319
R A (.060) 0.299
1181
M3 TF 2.93+0.81 2.36+0.76 (.585)
(282)
0.100 0563
t(p)/Z
P)/Z(p) (922) (591)
FG 179047 1.29+0.31 176
e o (133) 0.127
2,935
M4 TF 1750.39 121028 (722)
(.026)
0509 0465
tH(p)/Z
) (619) (659)
FG 0.87£0.27 0.68£0.26 0
o o (663) 2179
1926
M5 TF 0.96£0.36 0,62£0.23 (140)
(102)
1479 0.710
t(p)/Z
(e (161) (504)
FG 0.72+0.35 0.60£0.20 W
e g (735) 0.349
2.179
M6 TF 067£0.21 0.54£0.24 (585)
(072)
0563 0.650
t(p)/Z(p)
preip (570) (540)
FG 0.320.17 047+0.15 R
T T (065) 0.333
1687
M7 TF 0.38£0.19 0.63£0.36 (564)
(.143)
2034 1197
t(p)/Z
(P)/Z(p) (061) (276)




@9 N/kg

ol 3] ALz tp)/Z(p)  X*(p)
FG 1.03£0.30 0.74+0.72 L8
T T (.118) 0.002
1.85%6
M8 TF 0.98£0.29 0.70£0.77 (.968)
(.113)
0,603 0.164
tp)/Z
(p)/Z(p) (556) (875)

Meantstandard deviation.

$: non—parametric statistics

FG: FG football boots TF: TF football boots

M1: Hallux, M2: Toes, M3: Medial forefoot, M4: Middle forefoot,
Mb: Lateral forefoot, M6: Medial midfoot, M7: Lateral midfoot,
MB8: Hindfoot
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