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ABSTRACT

The purposes of this study were to reveal the kinematic and kinetic difference of hard ground soccer shoe, firm ground soccer

shoe and soft ground soccer shoe. Soccer players were shoes of varying stud designs with some preferring the bladed studs while
others opting for the conventional studded stud. Statistics were used one way-ANOVA and Tukey’s Honestly Significant Dif-
ference Method. Seven healthy college soccer players were attended a test. All parameters were recorded using the Zebris system.
Spatio-temporal variables were no significant difference. Lateral symmetry was statistically significant differences (p<.05). Ver-
tical GRF parameters were no significant difference. Medial midfoot pressure, lateral midfoot pressure and central forefoot pres-
sure were statistically significant differences (p<.05). This study demonstrates that playing surface significantly affects difference

soccer shoes during soccer game. Furthermore, epidemiological investigation is warranted to determine the effects of playing sur-

faces on sport specific injury mechanisms.
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Withers, Marcicic, Wasilewski®} Kelly (1982)2 TF X
27 345 22 A AFlA A71= 3026 m
(27.0%), 272 5139 m (45.8%), o1& EH A71e
1506 m (13.4), M43 =2]71E 666 m (5.9%) 12|3L F
2 24749 287]E 874 m (7.9%) Aokl w3tk 919
Aol o] FH|Rel AT A UL B Zpo]
£ Ho]¥ Ut} Gordon (1987)y= =<} #stolgh= A
Tl Az F2 Fgsle S8 2EE AF
oM ZHE seate] zpeo] wel FARHEN (Fz)t %A
AR (Fx, Fy)2 B2 ol Bt B skl
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Toll Z7rshs 7] 17543.51 em, 57 754549 kg, Al
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vy THOR Sl
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Zebris Medical GmbH FDM-T System (Germany)=4
9] Zebris Emed sensor platform ©.ZA] Wl Eolzl] A9}
I AHREES FA 34 & F e APIS Pedar
insole system (Groupmask Evaluation, Novel, Germany)
< AR sl ESAHIT EA MR A
2 AR ZelCkFigure 1).

ST3F] TR+ <Table >3 2t} =717 B @573
ojyf #& & FE H&sl= SG (soft ground)-
=18ks vldlg ST AA1E ARSI 12 mmAE =
9] Fo|R SFFel 4-07l FHEO V| ZHEE Alerh o
HEARl Zt]ellA F8 288k FG (firm ground)§ =
3= 10 mm AX =0l AHER g 1212 4
Ho] lom 55 7hgEo] Z BA| &v EukiE oy
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Figure 1. Experimental setup

Zi]ol|A] 2-8-3= HG (hard ground)® =73H= 8 mm
Aro] Zo|2 ZHEY JiFe 1) oo RE oA
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Van Gool (1987)2 A& heAFE(19-234)2] &2
A oA A71E Fot Arsisedl AAAE 7N =
TEARE Ak o v 22 ol F/e] 23 Yol A
t A2 stint AMUE 52 (standing stlll) 0-1.3 m/sec, A

7182 (walking) 1.3-2.04 m/sec, 275 ZF(jogging) 2.04-
4.89 m/sec, M=2A 217152} (cruising) 4.89-6.93 m/sec
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itk o71M 24t wE2A ge)r] 4] 77
o U= 4.89 misec”t F 60%S AL R

54**1E Aste] AR Aol A AR 20274
F Y Sl -r]-4 AFE xSl 7R EF3h

2 747 283 & Zebris A12HS 4.89 m/secol]
=7 oha)y] 3 /\1;\] Ble] 35 A Ao 2
FIe ARE A9t BE(stride)?] A=
BEA7F g £7HE oA v &
RS HehH, ZEl(step)] Bole LEE HLH%*VP

= THE QEFE WrlEe] "oRe £1ke R Ao
slo] dlolElE Aulsldtt. Zebris system®] WP 1F-
Vo Z offhe] FAo] glom wpEE e QlRFIT|e] 7]

Al A wlzA 4 (mechanical COF, 0.25p)2} H]s:sh 27013

o}, =73} vl MlEFe] YEEE H|WE Pedar insole W

s
r°"

RLE

Ei

°l¥f

U
2

o 2 2
il
a
ME

;

ol
b

Table 1. Kind of soccer shoes

Figure 2. Regions of interest at the foot were masked to the
size of the Pedar insole. The regions consisted of the
following: M1 medial heel, M2 lateral heel, M3
medial mid-foot, M4 lateral midfoot, M5 medial
forefoot, M6 central forefoot, M7 lateral forefoot,
MS hallux and M9 lesser toes.

HE ARgsl] 7)) PO o] HlwalItHFigure 2).

4. SAXNzZ

ZHE Zpolo] mE Fste] 584 2 2595
Heol ¥ wE 7] 9Jsled SPSS 20.0 (IBM, USA) A3
EdolE ARSI ddHZEA (one way-ANOVAYS 4
Alstdnt. MEREA 0] AL (Post-hoe  test) Tukey’s
Honestly significant difference®] WHS ARSI olw
ol 0=055 A8t

Inm. 2

1. Al-37H el

Al 7Y F73E T8 AR RN Ade
<Table 2>°l| Uehdl 23 2t} dHgEy oz do}
A} AZ-Q2Z: ROl Zol(step length), ZH2t LA
9] AlZKstep time), Z~EH77K(stance phase), 2>¥-17F
(swing phase), H-Z(stride length) 18] R ZA]7k(stride
time)°] EE WA FAXHOE {FoFk ztol= UERY

2] ektrh, A TF Ho] H|woA SGE Al HrUl=
FG& 2ldo] FGE A Hrle HGE AlZolld =4 v
ERsiT). 9% @ka) 0 B2 wbo] HlwoX e QEZ WojA
HaEel A Yelsttt.

Kind Matter of outsole Length of stud (mm) Number of stud (No.)
SG (soft ground, natural grass) alloy magnesium 12 4-6
FG (firm ground, synthetic turf) rubber 10 12
HG (hard ground, synthetic turf) plastic 8 up to 14
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Table 2. Time-space parameters

Parameters SG FG HG F-value p

Step length (cm)  left 52.242.14 54.1£3.21 54.1+£1.54 0.69 0.957

right 52.343.16 55.5+2.73 55.543.74 0.51 0.271
Step time (sec) left 0.54+0.07 0.55+0.02 0.56+0.01 0.37 0.832
right 0.54+0.02 0.56+0.01 0.56+0.08 0.42 0.921
Stance phase (%) left 64.89+3.75 66.35+4.75 65.27+3.07 0.92 1.231

right 65.25+2.05 65.83+3.12 65.78+2.79 0.51 0.759
Swing phase (%) left 34.11£2.54 34.87+3.54 35.21x1.09 0.72 0.951

right 34.45+1.78 34.94+3.88 35.62+1.29 0.32 0.792
Stride length (cm) 104.3+5.00 109.6+5.00 109.6+4.00 2.75 0.163
Stride time (sec) 1.08+0.05 1.10+0.03 1.10£0.07 0.57 0.217

'p<.05

Table 3. Butterfly parameters

Variables SG FG HG F-value p

Gait line length (mm)  left 195+1.21 198+0.76 201+0.21 1.57 0.720

right 197+0.79 200+0.35 201+0.17 0.78 0.921
Single support line (mm) left 119+0.41 120+0.43 116+025 0.54 0.542

right 118+0.55 117+0.25 118+0.02 0.72 0.213
Ant/post position (mm) 127+0.97 124+0.70 141+0.38 2.01 0.121
Lateral symmetry (mm) -3.1£1.21 243.12 5+2.01 18.03 0.035"
Lateral variability (mm) 2+1.12 2+1.43 2+0.14 0.31 0.786

p<.05
Bugterty ety Buzerty
H
Figure 3. Butterfly pattern

2. wHist Shlolsel Hel o) Aol BAHeR Holie e Wttt sl

e wste] vl Al FR/O AldeA FAA S
A&} Q BZ ko] FAlol s YWY oR ot B {oF Ao|rt yEsth(p<.05). AAA 234 SG
|57 0](gait line length), 3R] £ A3l FGE 21, SGE Add HGE AldolA
A &9t F4olF Aol(single support line), FHZFOZ 2HE Zpo|7b FeulA ] wsle] s viAl= Aoz
e-2Zlol= ¢ X|(ant/post position), F--tH3 W 3}(lateral LFEFSETE,
symmetry) 12|21 SHH 5/ (lateral variability)] 2Fo]=
<Table 3; Figure 3> UERATE S4Hlols4o], LA 3. FXgt Hel
A FF Salols Aole] wlEdM e IS Al B
FAA zol= Tk SHECRE FAol= #1X] 2 LEUS FAOE WS o] YHOE o] e
3L SWEA (lateral variability)®] HQIECM= Al S/ 4HE Hlws] 2 ZAHE<Table 4; Figure 4> LERAL
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u)

b3} ol vreRd Aol o] Al FRe] AldelA
M TATI(M3), vHEE FHAME) 18] S F
GHAM6)NA FAHCE frelgh Zpol7b yEbstTh
(p<.05). A7 A} B FHFH9 Aol= SGE Al
B3k HGE A, FGE A3} HGE Aldolr fogt
zpo)7F UERTh vEE: FYH-91E SGE Al'Es HGE
Ak FGE A1) HGE Aldol|A] fo]d 2pol7t Ykt
o} 9% TUNE SGE Al'EH HGE A, FGE A%
7 HGE AlollA {23k zto]7h vebgtt. e o7ff
FelMe BAHCE Fogt Aol YERA] kAR 3
o] HlweA B ztelE Btk

o
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Figure 4. Mean peak pressure (kPa) for each foot region

Table 4. Mean peak pressure(kPa) for each foot region

Variables SG FG HG F-value p
MI 386+41 402427 454+35 2.450.781
M2 32628  318+£16 293420 2.010.725
M3 201+15  241+£23 10=11 20.22 0.042"
M4 15421 182+14  17+15  18.890.038"
M5 84557  892+61 953+55 1.72 0.682
M6 674+£54  720+62 128426  21.750.047"
M7 220438 268432 451441 3.58 0.881
M8 78272 797+£37 817+64 1.84 0.624
M9 432429  485+25 491436 1.020.471

p<.05

Table 5. Vertical GRF parameters

ZAA AR v WA= ZAE (impact force)S VFERN

LF ELEELRRE S BIRE R ES)
N EAROR feld Aol LRl ghskort Hael

T

|2 = SG FG HGEL=E FA Yesdth 554
Sl(active forceye YERNE F W& 339 BlwoMe=
AEFel At 25 o8 X FAFSRE fogt
ztol= WeREA] dskot Hete] HlaeA= SG FG
HG 22 FA Yelsti(Table 5).

V. = 9

2 AFe SHE o] FoME ol AEAE,
ZHE9] Fo| il AHES] AFTL vEA AR &
T3 o E 53H 2 259 d7E 4w
4 (one way-ANOVA)YS AAI31e] Bl 3Tt Al
THY Frsiel o2, A Al-F7He Wl FA
Ao g o3t atole gl oy Hato] HlwolA HAzk
H&(SG ez Az F73t B} 12 E-(HG) = A
2HE SFslollA BE HRIEe] ghol A usith. oleist
AFE 23] BH 2 Ao ARS-E Zebris A=) 7]
AR A= LREEQ1 Iz e} HlS=g 27102 A
X8O 7 vEojRl S3le] AHE Fo|7t WL Ji
F7F B2 Al Al g Ao Azt go= v
ozl 2E|=7F 241 A7E AL Al Al dE)7)she
A Hh Haltk= A8 & 5 Aok

S FH2o 74, 9, maETETel xRS
ZH(12 out of 31, 38.7%)0.2 o] SojubHA tjLt] Al
uro] MElg 23] o i XAkl Ut Meyers

Variables SG FG HG F-value p
First peak of left foot force (N) 1121£50 1007+24 997+38 2.78 1.132
Second peak of left foot force (N) 1102+35 992+32 983+29 3.42 1.025
First peak of right foot force (N) 1005+39 952+18 812421 1.93 0.831
Second peak of right foot force (N) 997+51 93622 808433 1.49 0.774

p<.05
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X, wtg FAlolse] WMol Uiy wslke
H|o|A] Al F7e] Aol FAXSRE folgt ztol7t
eRdthp<.05). AF4A748 A3 SGE A} FGE Al
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