172 Journal of Sports Science and Health Vol.22 No.2, (May-August 2021)

ANFIIATIZATNNNEIADLAITDINITNTE LAALNLLID T TINAN

wuAE WIigwly' 1@ 19N ANNT LWYAUTIENST UASTANY WINAS'

A AINEAARSNNSIR IRNIaINTAINYNINENAY

Az MNINUNTR NNINBIREFEIRLURRNNIZLNYSA
Received: 5 May 2564 / Revised: 18 June 2564 / Accepted: 13 August 2564

unAnta

LHEEE ] Lﬁa’imiﬂ:ﬁgm:wdwmu
Las?N gus:wdwzﬁwﬁqLm:mmaamsﬂsﬂﬂmﬁﬁ
LUUWINUIIeN  wastUIeuisuss i
Usiimiuuiunsslon ducapafigegn was

@
@ o ©

Pz DA NHEUN

ada o _ ' g 1

ABAiun133de  ngudattaduining
Jeh A p1g5EnIe 18-25 T dwau
vovua 11 au §idsddeusazeuwihninitlan
vhupuwinhiay $1uau 10 afs feanui
Tun1anszlanpendigegn in1sfin Marker
31U 4 90 ABUFLI Vertex of the skull, Tip
of left middle finger, Tip of left iliac crest g
Head of left fifth metatarsal 3LAT1¥N3
wasulmuuy 3 77 Taslindasaruidrgesniu
7 ¢ Awsgideyalaslysunsniiasnzinig
wdeulm thanale sudsowunasgiu ase
msnselamhedsfinstlanszocindiign uasseos
Tnafign anTnesd Ainmsiynszniuauuas
21 uazyNIEnINaFmLsrslasisufieugig

MI8pEfITEnIN susUaadiiuwiunszlon
suzanufigegn uazvnsiodnimi Tasldda
One-way ANOVA Llas Friedman Test uazidaay
\Wisuauuans1eseglasld Bonferroni Test
mvuasciuisdf p < 0.05

HAN15INY WUTNITIIIULATTY Ll
Wisufisuszvnivausdasdiiiuwiunsclon
suansfIgega uazpusioduiatn 199013
ns=lamtin AANLaNFARUENNTBEIATYNY
adAfisedy 05 wuinihmaniosesszazg
Tususiilinuanuuanseadwiisddyze
e INAAILAZTN

sqUNan13398 nsnsclamhuuiniigi
matoszclndiige uazszeclnafigaddnuuzns
idoulmifiadefudsfimafaduresyusning
wanuar s UMeniuwiungzlan szany
fgega uazsusdoduimi

MaA : Tpnd / Manszlamiuuuing
WineN / 3aauen

Corresponding Author : 819158 A3, WIUAR W3l AuLANManin1Iing IRIAINTAINIINENAY NTINWY

E-mail : nongnapas.C@chula.ac.th



NssImermansmanwuazguaw Ui 22 aui 2 (nqumAN-aamau 2564) 173

POSTURAL ANALYSIS OF TRACK SWIMMING START DURING

FLIGHT PHASE

Nongnapas Charoenpanich', Saowanee Woravutrangkul?, Duangporn Benjanarasut’

and Tatpicha Pongsiri’

'Faculty of Sports Science, Chulalongkorn University

*Huachiew Chalermprakiet University

Received: 5 May 2021 / Revised: 18 June 2021/ Accepted: 13 August 2021

Abstract

Purpose: The purpose of this study
was to analyze and compare the angles
between arm and leg, between trunk and leg
of swimming track start, and during toe off,
highest fly, and during hand touch the water.

Methods: Eleven male swimmers, aged
between 18-25 years, were recruited for this
study. Each swimmer performed the track
swimming start test 10 times with a maximum
jumping start speed. Four markers were placed
at vertex of the skull and the left side of the
tip of middle finger, the top of iliac crest and
the head of the fifth metatarsal. The jumping
performance was captured by using 3-dimen-
sion motion analysis with seven high speed
cameras. Only the farthest and nearest jumping
distance trials were chosen for analyses. The
jumping distance, the angle between arm and
leg, and between trunk and leg were analyzed
and compared during toe off, highest fly and
during hand touch the water. Data were

presented as means and standard deviation.

One-way ANOVA and Friedman Test followed
by Bonferroni post hoc test were used to
compare differences between each event. A
p-value < 0.05 was considered statistically
significant.

Results: The results found that only
the angle between arm and leg was signifi-
cantly increased both at the farthest and the
nearest jumping distance when compared
during toe off, highest fly, and during hand
touch the water. In contrast, there was non-
significant difference in the angle between the
trunk and leg during toe off, highest fly, and
during hand touch the water.

Conclusion: A track start both in long
and short distance showed similar pattern of
arm movements, with similar increases in the
angle between arm and leg during a flying

phase.
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Start / Flight Posture
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