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ABSTRACT

The purpose of this study was to investigate the effect that difference in forefoot of shoe flexibility during the quick lunge from a
jump smashing on the lower limbs and the plantar pressure distribution. For this 10 elite badminton players with over 10 years
experience and right handed participated. Two kinds of badminton shoes were selected and tested mechanical testing for the forefoot
flexibility. Motion analysis, ground reaction forces and plantar pressure distribution were recorded. It was required to conduct lunge
movement after jumping smashing as possible as high. Photo sensor was located in 3 meter away from standing position and its height
was 40 cm. Subjects were conducted to return original position after touching the sensor as under clear movement as possible as fast.
Forefoot stiffness had an effect on shoe peak bending degree and peak bending angular velocity in propulsion phase. Forefoot flexibility
had an effect on ankle plantar flexion and knee flexion moment. It appears that joint power on lower limb and peak plantar pressure
were not influenced by the flexibility of shoes.
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al, 2009). &gk 2¥ 25 93t HF 2F =28} o]ejo duk Al
ol Qlof A7|A] ofE A WAL B3 Bl gjee ws}
2 7HHeE AFEo] o 30d HREH W#Ho] Fri(Peterson
et al, 1985; Xu et al, 1999; Schie et al., 2000; DiLiberto &
Baumhaver, 2007). 99} o] Alghe 2y = Ak 8 opg} o}
oFs Ak EAof wA A 2 Hris|o] gk,

TRt A% = Ak F uj=vEEie] A2 A e, Park
& Park(2009a)& =9 wj=rIEd) fuks 9] wj=nE 3}
g sk Tul AlFE 7 Q7] e AES AAYEE
AsH7HE Bt AEe 5AS vl Hrletth £k Park
& Park(2009b)-> M ERIEHAS} WiERIE HA|A] FAFTo} 5
Aot mA= g tist ATE AASATE Yong et
al(2009)= HEVIE E A (footwork)A] AHE 2p Yk &
7t SZ A58 (metatarsophalangeal joint)o4] Bl =RIE A1k
gl diste] Ak ¢ el Qo] kg vlwA] vl
RIEl A 2R8-2- Ao iste] A=(pedal) EH7E SR w
2} FEAFHAY wiZZ(dorsiflexion)ol] T B& o]50] Qltk
1 sfon, sERESE o|Het 7|5-S st AT 29
7b Jtkar Hasglty o]#dh A Qo= ~x = e g
of o] AR T84 g 2 A AFEo] F3
%o} $kITKStefanyshyn & Nigg, 1997; Oleson et al., 2005).

HlERIES v$- ek AATES Q= ke ¥ FHO
2 e 29, 04, 39, A7 B oyt $A](lunge), A3
(umping), 2~51*3(stepping), 2=}/ (smashing), 31 B(hair pin) 2
L 317 7]1$S ZQF 3(Fahistrom et al., 2002; Cronin et al.,
2003; Tsai & Pan, 2007). Choi & Jung(2010)¢] Hi=XIEl 7]
4 A7 =F T 8902 7MY w2 REE BYow, 2
Al GAl Al HAZ B8 HIEE Hols AoE ZAEUTH
Lee(2005)9] 2|0} WA} v wj=nlel A7g B4 4
e AHEY, AA e AFEY A A9 ZFE]olunder
clear)9} 2= A(smashing)©] A WA, F WAZ =& HIEE H
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ket glo] WiERIES) HAE5-91e] Z3 A (lexibility)S 52
Al AR S wE & QU 2dste] Aol o] Al
o] FAo] SR, duA] B& Foll PAe F o
3k AFSo] WaE o] YithRoy & Stefanyshyn, 2006; Divert et
al, 2005; Oleson et al, 2005). 1&ju} Bl=¥IEsle] ZF34
(flexibility)©] 2~¥2 F=3)2n} LI Ado] Y& Wi, 81X
o HXE dAFe e FEsith old £ dATe wj=rREs)
o} F34(flexibility) 2kol7} AA 71N F8% V& T& F
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Figure 2. Flexor tester
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m A 2=

1. 224 ©)2E (Flexibility test)

Hl=RE Alkte] A&l 3 Z3A(torsional flexibility)
WA, oA Weko g 455 EASYS W J) EaE =A%
A= ofgff <Table 1>3 2tk ol AAE FX= gyt ¥y
sho} Hlwatd s W whg- AR 234 (flexibility) 3]tk

Table 1. Torsional flexibility

(unit: Nm)
peak moment eversion Peak moment inversion
Y type -5.74 6.50
L type 593 6.66

HERE Ak A Hel WE 23 (forefoot flexibility)
HjERlEste] A 5§97} 505 TSR AedA Ho 2
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Table 2. Forefoot flexibility

Table 5. Bending angular velocity

(unit: degreefs)
Peak moment(Nm) stiffness(Nm/deg) E Return(%) Landing phase Propulsive phase
Y type 3991 0.120 26411 Y type 330.58+65.81 258.69+132.40
L type 6411 0.186 19.545 L type 358.68167.07 -301.25+146.14
t 1.811 2753
p .103 022

(stiff) T A2 YEh.

2. Ao} 39

N
[d
[>
=

A F Ao AAZ sk FAl glol AR A
T2} 321 7710] Qo] 24e] ZFo] WAL, olw) o) 2
2 Zhes) A T4 A 7HE WSS HIE AIE <Table

A 7205 Ao AH5 89l Qo] Kol Aol
Holt Row ZAET:

Table 3. Shoe bending angle

3. AA 9 23

Al B FE3 BE @ Slojd Hx Ay -
o A 2l o] HAA ZA] she kA W] 2 A Y
AR A3 FEde] Al =253 Ao uiRel 3ol F
H=RIEISE Afoldl gloiXe= Apol7h gle AoZ AESIC.
o, B Ao SAE= lofd LA wi=REs} 284 v
< Aog AT, SAHCEE Fo3 AolE Hole
AOFE ZALEIOH, L3S <Table 6>0]th

Table 6. Peak angle

(unit: degree) (unit: degree)
Landing phase ~ Propulsion phase Range of motion knee angle ankle angle
flexion adduction antar flex i
Y e  4030:944 4183+16.14 19314679 peak peak pesk plarflodon_ etk ersin
Y type 56.58 11.22 212 0.32
Ltype  -4347+7.80 4587+15.67 22.53+8.04 1060 £5.60 £6.11 195
L 56.99 10.54 -20.11 0.08
t 2243 22709 3441 type +8.37 +5.52 +5.28 +2.01
» 5 N 007 t 0.205 -2.09 2971 -0.693
» 82 065 016 506
Az 2o & Ao 1A E ke Al glo] A 3 3
TE 7hE H|wek Ad= <Table 4> ot} ZollA9} o] A FEI} W FAe Slojx] Hx 2w F H
22 77 Y] Yo] foJst 2ol Hole Aoz o ¥A FA Qlo} A A = ohA] #H RHES
ApE Ak AR A3 FEde] Ao 25 ZRE glojA LA Hj=
YL & A0E ZAIEQIOH, BAHCE g Ajo]
Table 4. Shoe torsion angle (unit: dogree) 2 Hole Aoz XAt shA|vF HE o] FulEd)
JojME zfo A e AoE ZAMEGoH A&F
Landing phase Propulsive phase Range of motion 5kl Aok veptA = A FRom, =
2 <Table 7> ©|th
Y type 2.26+3.57 4.80+3.90 8.87£3.97
L 4.0+2.13 6.85+3.30 11.17£3.51
type Table 7. Peak moment (unit: Nimjkg)
t 1.688 -2.307 2.506 knee moment ankle moment
peak peak peak plantar peak
P 126 046 034 flexion adduction flexion eversion
Y type  2.6310.35 -0.66+0.20 4.14+0.62 0.78+0.15
12k ZF0 3] o) AT E 3 =
HERESE AEe ERAel Sl AGES MR AR F | 0 2051043 066:030 428049 079:024
7Yl lojA LA vlerlelste] 49 75 g 24wt of
Tl Slo] 1‘_ | ul sk A% e 4 t ; . Py o 1019 0246
16% =7 Uehte 2102 Z2AMERlon, SAXSEE fost
- P 020 923 506 811

2ko)E Hole Aoz ZAEGOH, A% Fh2 <Table 5> o[tk
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7 Bel S wae A9 ewds) Aele) Qo]
o, 78, WE ¥ ;'!_01] o] EAHOR Ao} gl Ao
2 ZAEOm, AEH e <Table 8> ol

Table 8. Joint power

(unit: Wikg)
Hip joint Knee joint Ankle joint
Y type 4.8742.63 11.2542.50 24.56+6.27
L type 4.82+2.97 12.11£2.47 24.35+4.81
t -221 1.155 =217
P 830 278 833

Table 9. Ground reaction force (umit: BW: BWs)

anterlor PR pesk vertcal force 1%@52;
Yipe 1384028 3294049 525142652
Lupe 1444024 3234045 532342103
¢ 940 856 119
» an 414 908
4. A%

HAE 3= FF o]
I} 2oy HojokEel oA FAHSZ A7t gle
ZAER O, A= e <Table 10> o]t

F4 99 2AYEL 2 2

pud

Aoz

Table 10. Peak pressure (unit: kPa, mean+SD)

M5 M6 M7 M8 M9

Y 54791 40958 33375 36541 150.83
OP 110612 +14293  +11758  +13083 4739
Lt 580.83 40958 29625 42041 153.75
Y 41 415449 #7846 +139.09 #3711

t 1228 000 1492 -1.966 174

P 274 1.00 196 107 869

V. = 9

2 & dgge]o] AR Sl 9o} FA|A| wl=REl s}
% 234wt 1A FE g SAYG o] ot FIF
HxEA] gobr A} STt
£ A7 29 d2E AeEo| Mssie LA sERIE S
S ANZ A" YA slEvIEstel 234 vlwA] ) &
P E(Bending Peak moment)ell Slojxl= Aol7} gl o= =
AREIlom, Ao A 23 ZRE ojME 0% BT =2
AoZ ZAESIL o) YA vlERIE sl Ae] R o]
w Hj =R E glo] H1ﬂo}°1 ‘:‘EE*G{— & rlatH, ole
3 AT (stiffness) A M = Bl & 4= ok 3 oy x| 2
g°ﬂ AME YAE 30% AE =2 ZoZ Yeith & 7
A B 2~E(mechanical test) 23} YA} A|Eo] A %5."/‘301]
AoIM L AE YERITE Oleson(2005)2] Aol
W} k] AE PR tie Hehet A S(stiffness) S 1
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&t 7S] YL YA Tedt Al Bdlo] w2 A
~°l FE o] i} wedh Adte) A, v, tziole) wh
Hl AT A F838 HolEE AT 5 AR Ao
gist ®ot A1 71A1Y 2B ARE AABkE Aol "
ni & Zlolgkal Al dTh
YA WiERTES o} LA} Bl=REsle] Fara] Ajo7) Aluk A
9] R vXe s AR A7 w GRS SRS
A5 AFe FRAAY ks M A3, FH A 2
23 45E Hole Aog XA LA WlEREs} 4
H o2 Husly] whiel whakg-Eo] tf A A&l 74
| 00 Zpol7h AU ACE AREHH, 2R 77 55 F
Hol Ak 7 PR FEAR] SHol7] Wiz el 9lef Ao]
7} ARG Ao Alg ) Krell stefanyshyn(2006)-4 ool A
100m TAZl| o] 2k b\—h«l gatgto] FEAFHEY A
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I AREED A R Zw'—‘-‘Jﬁ] 3101 Yong et al.(2009)¢] &
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al.(2009) 2] ﬂ%oﬂﬁ% Oleson et al.(2005)°l1 4] AR&-3} 4t v}
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3] ol Slol HE FFA Aolr} AE I W
o] Ao EAZF 4w 75| 23 RHE SlojA fro3
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