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UnwusAuatiu (Original article)

FanaAansn1an1snvin (Sports Biomechnics)
o a a < 2 ' o ¥ ' o
nmsufsauiiisuAnAndrasdainraemaniuiianznsaNuANANNY 3 Uiy

= o o al o o‘le oA o & *
Arede urlude uay 2996 QAUNLIDITAY

AnendeaneAanfLazmalulatin1snyin, Nunananaauiing SRICE L

UNARER
6 =S d” dll =S 1 a a v ] % o o
A3TatA1e9N13AN N IiNeANEIANNLANANNANIANd1eT 1t lutMTmARY 3 inwe dnAWa
wilnaznfemnasyALNMIAINNAE AWK 12 AL (81842 19.9 £ 3.0 T Wiuinieds 60.7 £ 6.7 NN. UAT A9Ug4
4 . . P o A 4 - . Y
1aY 1.69 + 0.1 1.) 818148AT1991 TRN1IANEI T NABIAIUIW 10 A NANND 200 LEIRT NsWaRensa 3
slunuazgnguinaiivdeya 1hun nenszlaaniatinsay (RS) nnanselaanapsesay (HRS) uazn1snsying

Wanduuiia (SS) 1n19Mndn13a 5 afaaesusazvinieadiasiziidiays aiifl One-way repeated measurement

a o o

ANOVA uan<1i5iudn knee joint rotation Tuga4 initial contact Zaauuansteiuad198dad 1Aty n19ana

A =

(p<0.05) Post-hoc analysis WLANNUANGANAENINiEa1AtynI9aia 1Hun RS vs HRS and RS vs SS Tnefl RS &

al

internal rotation 41NNAA (4.06 = 11.16, 0.57 £ 6.03 waz -0.05F 7.21 a3An 11 RS, HRS and SS ANuaAL)

WAZADA Friedman test waaslifiiugn Adanniaderlmeesdan Tudas initial contact D4 peak vertical ground

o

reaction force AANLANAITUaLSTTRA1ATYNNADRA (p<0.05) Thef HRS ﬁﬁa"ﬂmim?ilﬂublmmﬂﬁzgm
(22.82+8.07, 30.8449.07 kA% 27.06+7.12 89/ 11 RS, HRS and SS ANNA16L) kas ldnUAINLANF19DE9H
AN ATYN AT ATBIANNITITIN N T B 19 mgﬂmamiﬁﬂm’tuﬁ%‘im?mﬁﬁﬁyu%hmmﬂ’éﬂmmm RS #n1s
\fim knee joint internal rotation 1494 initial contact §1NN91 HRS WAy SS %11 HRS finsfnfidanisnanulun

wnAgaansaLauiy RS uay SS

(Journal of Sports Science and Technology 2016; 16(2) : 9-21)

o

AmdAny: wilnezna, naamasa, ALWANE, daan, AR9
*HUWUEWAN: 393a0] AngeBecinl
IngnaeAnaaniuazinalulagnisnnn

NMNINUNFENIAN WNINUNA 9. WATLFH 73170

E-mail: weerawat.lim@mahidol.edu
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KNEE JOINT BIOMECHANICS DURING DIFFERENT SEPAKTAKRAW SPIKE TAKE-OFF

Weerachai MANOMAI and Weerawat LIMROONGREUNGRAT

College of Sports Science and Technology, Mahidol University, Nakhon Pathom, Thailand 73170

ABSTRACT

The purpose of this study was to investigate knee joint kinematics during three different
sepaktakraw spikes takeoffs. Twelve male collegiate sepaktakraw athletes (mean age = 19.92 + 3.03 years,
mean weight = 60.67 + 6.75 kg and mean height = 1.69 + 0.07 m) volunteered in this study. Ten
optoelectronic cameras synchronized with a force platform were used to collect the data. Three different
types of sepaktakraw spike including roll-spike (RS), half-roll spike (HRS) and sunback spike (SS) were
randomly performed. Five successful trials were averaged. One-way repeated measurement ANOVA showed
significant difference of knee joint rotation at initial contact among three spikes (p<0.05). The Friedman test
showed significant difference of knee joint flexion range of motion at initial contact to peak vertical ground
reaction force phase among three sepaktakraw spike takeoffs (p<0.05). HRS takeoff demonstrated the
greatest knee joint flexion range of motion (22.82+8.07, 30.84+9.07 and 27.06+7.12 deg in RS, HRS and SS,
respectively). The knee joint angle velocity was no significant differences among three sepaktakraw spike
takeoffs. In conclusion, RS generated the greatest knee joint internal rotation at initial contact as compared to
HRS and SS takeoffs. HRS was generated greatest knee joint range of motion as compared to RS and SS
takeoffs.

(Journal of Sports Science and Technology 2016; 16(2) : 9-21)
KEY WORDS: Sepaktakraw, Take-off, Kinematics, Knee joint, Power

*Corresponding author: Weerawat LIMROONGREUNGRAT

College of Sports Science and Technology,
Mahidol University, Nakhon Pathom, Thailand 73170

E-mail: weerawat.lim@mahidol.edu
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ground reaction force; PVGRF) ﬁmumeﬂm?Lﬁ@ﬂmmxﬁ'LLj‘aﬂﬁﬁ?mmﬂﬁyﬂuLLma‘ﬁzgﬁqm LAZUULTNAREATN
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#ne1lsunas visual 3d (C-motion Inc., USA)

NISAASIENNNAD A
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ANOVA repeated measurement nadaudayaninisnszarafiauuulnd afii Tukey post-hoc analysis az 14

al

'
b4 ' o o ] ¥ =

WEauaudayaANLANANAY A1MINWLAMNBANFANALNIHTE AN ATUNINAT R drudananinianszanssanLL

A Al o al

laidn® 1afis Friedman test Tunnmaaau InaseaudadAnnieaiAawmingy 0.05

WNAN152]8

F1997 1 uaAIARRERAZANTBULLNIATINLEIANINGITRIgNAENTE UL AATYN Tewudn vin RS §

o a

AYINGININNTTINE W REHEd1ATynI9aTia (p<0.001) A19797 2 uansARRERATAUTBULUNINTF LD

3 a v 1 o d” v dJ U J = v 1 b4 v
qumzm’mmmmmgmﬂummmmmmuﬂmmm@ Fawudnluaniy 1IC vin RS m’mwgum@m’nmmuiu

o o

NN MBI Ayn19aiia (p=0.035) Ndtredaiiireuiazdaslinanslunised 3 uazgli 3, 4

v
o

waz 5 wansyNdainluntamadaunianznians 3 unu fsuansiiviudinisnasuiniyuaesdeidizesnis

P

nazlamnanengeiia 3 nlsUuuuindne iy
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M19197 1 UEAIANLRRELAAIUITIENLLUNIATTIUTDIANNGIIRIQNAENSRIRINITNsEInaNIARE NS

Parameter RS HRS SS F p

Ball height / Body height 1.28+0.08 1.20£0.0% 1.16£0.04* 9.933 (p<0.001)

ANEia: RS (Roll spike), HRS (Half-roll spike), SS (Sunback spike)
* FAUANGNAL roll spike el @ ATUN19aDAN p<0.05
+ UAUUANFNNTL half-roll spike BeineliadAYNNATAN p<0.05
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A1519% 2 uanvARARLazdw B LuINAsg MR NdaITIuazAMEI luNsIWmARAT U ARz

Parameter RS HRS SS p

IC
Knee angle (°) -26.91+£17.57 -20.62+9.26 -21.02+8.02 0.135

Flex/extension (°)

Ab/adduction(®) 6.98+8.15 5.88+6.99 6.82+5.63 0.918
Ext/internal rotation 4.06+11.16 0.5746.03* -0.05+7.21* 0.035
Knee F/E angular velocity (°/s) -191.22+ 97.81 -233+45.75 -211 £ 85.44 0.494
Peak VGRF
Knee angle (°) -49.24+9.49 -51.48+8.29 -48.08+8.65 0.645

Flex/extension (°)

Ab/adduction(®) -3.34+£12.65 -3.44+£12.77 1.97+8.55 0.455

Ext/internal rotation (°) 18.88+7.22 18.28+6.72 15.61+7.82 0.527
Knee F/E angular velocity (°/s) 136.66+66.62 14525 +52.7 124.16+58.76 0.702
Toe-off
Flex/extension(®) -0.97+£3.95 -1.09+4.34 -2.24+4.22 0.307
Ab/adduction(®) -1.6814.49 -1.71+£4.66 -2.24+4.22 0.945
Ext/internal rotation (°) 1.384£9.49 -2.00+7.51 -2.36+8.21 0.511
Knee F/E angular velocity (°/s) -30.58+104.46 14.24+177.95 26.84+172.1 0.644
Peak knee angular velocity 568.89+128.63 570.99+114.14 549.95+109.07 0.897

(°/s)

I
aaa

* FANUANFSTIU roll spike BENIRTRIANATYNNATAN p<0.05
ANe®: RS (Roll spike), HRS (Half-roll spike), SS (Sunback spike), IC (Initial contact), VGRF (Vertical ground
reaction force), TO (Toe-off), Flexion (-) /extension (+); Abduction (-)/adduction (+); External (-)/internal

rotation (+)
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M15197 3 uARSALRRELAzAINLIlERLNNIAsSFIUNAENsIARau lasTain lumsinAs I uNiA

pEnsa

Knee joint ROM (°) RS HRS SS F (chi-sq) p
IC-PVGRF
Flexion 22.82+8.07 30.8449.07* 27.06+7.12t (6.727) 0.035
Abduction 10.32+7.48 9.1548.52 4.86+7.20 1.549 0.228
Internal rotation 15.1245.31 17.94+9.49 15.66+6.69 0.486 0.619
PVGRF-TO
Extension 37.7146.75 40.09+9.89 39.73+9.23 0.257 0.775
Adduction-+/abduction- 1.65+10.44 1.57+10.81 -4.20+8.89 1.246 0.301
External rotation 18.67+6.38 20.88+4.66 17.8845.15 (5.091) 0.078
IC-TO
Extension 15.3827.15 10.2629.41 12.6748.36 1.131 0.335
Abduction 8.65+6.37 7.58+5.47 9.07+4.65 0.221 0.803
External rotation 2.37+5.62 1.91+10.24 2.23+4.83 0.012 0988

ANEia: RS (Roll spike), HRS (Half-roll spike), SS (Sunback spike)

a o

* TANLANFANAL roll spike BENINTIANAEUNNADAN p<

o

.05

+ UAUUANFNNTAL half-roll spike BeineliadAYNNATAN p<0.05
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