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Abstract

Purposes The purpose of this study were
to study and compare specific pacing strategy
between male and female swimmers and to find
the correlations between swimming characteristics
and 200m and 400m individual medley swimming
performance at the 45" Thailand national game.

Methods The performance of the sixteen
finalist swimmers (M = 8, F = 8) competing in
200m and 400m IM events in the 45" Thailand
national game was filmed at 50 Hzs and analyzed
using the Dartfish software. Independent t-test was
conducted to evaluate any differences in pacing
strategy between male and female swimmers and
a multiple linear regression was used to create
the predicted equation of 200m and 400m IM
swimming performance. Statistical significance
was set at p < 0.05.

Results The specific pacing strategy pattern
of the 200m and 400m IM swimming were
similar between male and female swimmers, with
a greater average swimming velocity in male than
in female. The swimming velocity was the highest
in butterfly, followed by freestyle, backstroke and

breaststroke, respectively. The average of swimming

velocity and stroke rate (SR) were significantly
greater (p <0.05) in 200m than in 400m distances.
In addition, The SR increases proportionately with
stroke index (Sl). On the contrary, stroke length
(SL) increased as SR decreased. The S| was
significantly greater (p <0.05) in 200m than that
in 400m. The prediction equation was velocity =
-0.313 + (0.549* FR speed) + (0.551* turning
velocity of BU to BA) for 200m IM and was
velocity = —0.010 + (0.337* BU speed) + (0.294*
BA speed) + (0.250* FR speed) + (0.035* stroke
index of BR) for 400m IM.

Conclusion The analysis of specific pacing
strategy of the 200m and 400m IM swimming
events showed a similar pattern between male
and female swimmers, with the highest velocity
observed in butterfly and lowest in breaststroke.
The multiple linear regression analysis revealed
the key factors in predicting swimming perfor-
mance of 200m and 400m IM, which can be used
for designing specific training program for each

swimmer.
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9. sfidarussnsalunsheiluinide (wes/seudund) 311+052 082 000
10. sl inanusansotumsteiiluvingsdes 298+037 068 0.00*
(WaT /99U IUNN)
1. ffitanusansolunsinetluving (WaT /99U AUN) 2.32+053 0.84 0.00*
12, fildiarnusansoiumyisiluinialed 319+048 082 000
(WA /99U AUNN)
13. anuiEadslunandud T1 (wasAund) 1.49+0.11 090 0.00*
14. anuiEadsluniandud T2 (wasAund) 128+010 090 0.00*
15. anuiEadsluniandud T3 (wasAund) 143+008 089 0.00*
16. anuiEvadslunadnduts 6 was) (wWasAuii) 1454009 069 0.00*

* AdpddneataAnIzau 0.05
* JupdduneadaAnszay 0.01

aunIweINIIANSeAsluN1TINEN
WEINEN 200 AT INATIZANNTOANDELBILEU
Lmuwn@mmnﬁaLLiJ‘swmnitﬁﬁ\‘i 16 FILAZINNIT
NLAUSUARRILYID AT WUUTUADUIULARRD
fuswennsninaxToldwensoile 2 @auls
A @& ' ' a & @& a
fa AnuSlunseisaled wazanusae
Tun1sndusannvitridsluvinnssiuslaass

wensalieanaiiarAusNIsalun1snens ol
anuiseaslumsednfeinan 200 was
atnThTbf AN eaBRTIEEU 0.05 (F(3, 11) = 99.07,
p < 01, R=096) LaraNMINeNIDIANNEUARE
Tumseiigawes 200 was Tunsuzeduing
WAt asefl 45 sepanNE SAndeaNnTs
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Aausadslun1sinedfeIna
200 AT = —0.313 + (0.549"ANu5lunsineth
WEalad) + (0.551T AnSadslun1sndusi
nviAEslUinngsHeg)
[ 4 (] s a
2. nagnslanizdmividninisisuas
vinfimdelunsusisiusianmsiAenas 400 WA

Tunsugedufimuriema aseft 45 svannud

naqmﬁ’mwwzdm%’uﬁfnﬁwww LAY
inAvvidlun1suseiusenTALINEN 400 WA
Tumsudeiufimuviennd asofl 45 sepannud
(MW7 4)

M3 NN 4 nsfFsufisuiudsddiiieidesivaruainisnseninainiRseLarinARIgsaes

NI TBUITIINNTALINEN 400 AT (UNITUINTURRILINTNG ASIN 45 S9TRUNNE

Auds

uniW1ze (N=8) UnAWWde (N=8) P

1. anusilunseand (15 WAT) (WAs/Aund) 2.26 +0.08 2.26 +0.08 0.90
2. anuSlumshedihide wesAund) 1.59 +0.07 143 +0.07 0.00**
3. anuSlumshedvingades wesAund) 1.31+0.09 1.25+0.05 0.11
4. amadilumsisiwing (WAI/AUT) 1.25+0.10 1.00 + 0.33 0.08
5. amuSalumshetwiwialed( wesAund) 151 +0.09 1.44 +0.07 0.07
6. é’mﬁauumuﬁmgusiamﬁ‘[uvhﬁLﬁua (30u/U#) 5229+ 1.79 4443 +2.43 0.00**
7. é’mmuLmuﬁwguwiammuvhmmﬁm(sau/mﬁ) 3823 +1.34 3376+100  0.00*
8. 5@13’15%LL’}JuﬁwgusiamﬁTuvhnu (3pU/U) 39.41+1.42 34.33+0.98 0.00**
9. é’m'ﬁaumuﬁwgusiamﬁ’luvhw%‘almé (390/U1) 4811 +597 4153+223 0.02*
10. i:ﬂ:m\aﬁ\lﬁsﬂnmsmgul,muﬂ%aLﬁﬂﬂuvhﬁl,ﬁya (Lue9) 1.83+0.07 1.93 + 0.05 0.00*
11. izHt%ﬂdﬁ\lﬁﬂﬂﬂmim}muﬂluﬂ%\ﬂLﬁﬂ’ﬂuﬁ’miﬂ“ﬁm (tR9) 2.05+0.11 2.23+0.09 0.00*
12. i:ﬂ:muﬁ\lﬁmnnﬁmgmmuﬂ%\iLﬁﬂ'ﬂumnu (11R3) 1914022 1.99+0.14 0.41
13. itBtﬂﬂdﬁ\lﬁﬂﬂﬂﬂ’liﬂguuﬂuﬂ%\‘]Lﬁﬂ’.]s[uvi’lwgi\i\lmﬁ (t09) 1.92 +0.30 2.08+0.14 0.20
14. sl Yanuamsaiunsieiluidide 2914022 2.70+0.15 0.04*
(WAT/3DU*IUNT)
15. il Tanuasaiunmsieilurinssdes 2.70 + 0.31 2.78+0.24 059
(Wav*/9UrUnd)
16. sasfiTaanaamsalunsieiluriany (Wav*/9urund) 2.36 +0.60 2.25+0.51 0.66
17. sl Yanuamsoiumsehluisalag 292 +055 2.99 + 0.31 0.74
(WAT/3DU*IUNT)
18. anuiadslunsnduia T (wasAuni) 126 +£0.03 124 +0.03 017
19. anuisadsluniandusy T2 (wasAund) 119+ 0.05 121 +£0.02 0.38
20. anuiiedslunsndud T3 (ua3/Aund) 1.17 £0.05 1.16 + 0.07 0.82
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M3 NN 4 nslFsufisuiudsddiiieidesivaruainisnseniinimsLarin ARy

M NBEITEMTRLINEN 400 LWAT TUMSUTNTURTIUWITR AN 45 F9BRNNT (fB)

Auds

uniW1ze (N=8) UnAWWde (N=8) P

21. anuisuaislun1sndudd T4 (WesAui

a

23, ANNSRABTUNINAUFD T6 (WAT/AUN

a

( )
22. anusiaRslunmsndudd T5 (wns/Auni)
( )
24. anuiSaRelunmsnausa 17 (wasAui)
25. anusiiaislumadndute (wnsAund)

26. AnNSadslunITERsINEN (WRTAWT)

1.02 £ 0.04 1.13+£0.06 0.01™*
126 +£0.28 1.13+0.07 0.23
110+ 0.06 1.08 £0.03 0.38
1.23+£0.05 1.32 £ 0.09 0.03*
1.50 £ 0.08 1.42 £ 0.09 0.07
1.37 £ 0.06 128 £0.07 0.01™

nanwme: T1 anNsadslunsndusanyiniidsluvindide; T2 anusuadslunisndudianniniideluvinngsides:

@ a v o ' = ' a @ a v o ' =
T3 ﬂ'}']ﬂ\lLi')LQEQf_le[uﬂ'ﬁﬂmJ9’]'}‘17'1ﬂﬂ']ﬂi?L“ﬁEl\ﬂﬂV]'miiL”ﬁﬂ\ﬂ; T4 ﬂ'J']Nlﬁ'}LﬂaﬂzuﬂqiﬂﬂUﬂ'}Q']ﬂ‘V]']ﬂiiL’ﬁEl\?

Tuvinnu: T5 anuiBeislunsndusanvinnuluvinnu: T6 anuiEaislunisndusanvinnuluvinnsalag:

T7 anuisieaslumsndusinnvimsaladluvimsalad; szoznalun1sndudisin 20 wWas (Turn in 5m

+ Turn out 15m)

9NeNT197 4 avhmswSeudieusaus
fdifetssiuanuansasiainfnmng
wasnimvderasnisierfienay 400 was
Tumsugeiufimuviennd asofl 45 sepannud
WU ANNEINNTOUNTEENEITE I NN AR T8
waztininwde ldfianuuanseeenefitoadny
MIRDATiszfU 0.05 (2.26+0.08 waz 2.26+0.08)
@mé’nﬁmzmaommmmsﬁ[umsiwmfﬂ FapBune
mnéfumié’mﬁauLmluﬁmguﬁiamﬁ (SR) TxaLNg
ﬁ\lﬁmﬂmimﬂumﬂuﬂ%ﬂLﬁm (SL) uazsaildvn
AMHEINITAIUNT BT (Sl) WU DATITDULYU
ﬁwaguﬁiamﬁ (SR) danuuanFat Nty IAY
NaATisEiy 001 serieinfmmewazinfinm
vy Twvinfiie @My 5220 + 1.79, nde 44.43
+2.43 (39U/U77)) NTILBee (318 38.23+1.34,
Wiy 33.76+1.00 (39U/UNN)) YNy (118 39.41
+ 142, MY 34.33 + 098 (39V/UM)) LAY
Wialad (@1 4811 +597, Wl 4153 +2.23

(39U/A1)) mNRIRU szﬂ:wwaﬁlﬁaﬁnnﬂiwguLLmu
Tuafadien (sU) Twihfids @ne 1.83+0.07 was,
Ny 1.93 £ 0.05 LNAT) LASYINNTILTY (318
2.05 £ 0.11 LNA93, Wiy 2.23 £ 0.09 LuAT)
Aanuuanseelts AN Nata (p= 0.01)
fufidsaanuaansolunmsiei (Sl) Sau
wansvatelE AN WNEDR (p<0.05) Twifide
(1w 291 +0.22, iy 2.70 £ 0.15 (LNAST/
souauntl) WiowSeuieuanusilunsimi
wuumshevhfie wWasAud) Sanuuansg
atheiiind AN aaRNTEay 0.01 TTMiNtinAR
LAz UnIW e (B8 1.59 +0.07, vy 1.43
+0.07 (WATAUT)) ANNEINITOUNTNAURIT
Jeseiananuseaslunsnduine 7 799
Pa9msnduFimudn aAnuEuadslunisndusain
nnsadseldvinuszrisinimansuasiiniimde
AanuuansvatltafAn1eaia  (p=0.01)
(@8 1.02 +£0.04, Wiy 1.13 £0.06 LNAT/AUN)
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anaFasslumsndushanisaladluvnnaalag
FANMNUANAWNAUNWETRA (p=0.05) (B 1.23 +
0.05, ¥ty 1.32+0.09 NAT/AUT) ANNTINITD
Tunmsdidude seriainimmeuastininmde
Tidfianuuanseeeditiaddyniesda (p=0.07)
(@8 150 +0.08, Wiy 1.42 £ 0.09 LNAT/AUN)
ANFINAMNFINIT0TRNINARI 9T iaT1e i lae
auSuasslunsethiiearaw 400 wns wuh
AanuuansatltafIAn1eaif  (p=0.01)
(8 1.37 +0.06, Wiy 1.28 +0.07 LuAT/IUN)

mtﬁmezﬁmsnmaﬂL"B\nﬁmmuwu@m

TauAS I ANAILYIBETLUULTUADUNFINAGD
AMNEINITOIUNITINEUNABINEN 400 LNAT
o & A ' ¥ A
TaelianuiseaslunnsineunfeInan 400 s
Wududsinad (Y) wazdaudsweinsal (X)
PRBMLUT NMI AT T ANSaaNAUS
PEINY  FEUINALYUTINURAUFILIIWENNTAT
WUNFNUSEANSavaNNUSaE s eDIRITINEUN

LYY a6

Aufudswensal Iﬂﬂ%%ﬂ’]i"ﬂﬂ\‘i TR UdAIN

o aada [

duWusTust1eitad AN 1eadANs=Ay 0.05

<
o w

6 Awls wazdanuannusTusteidesA

<

neadafiszay 001 Tu 7 fuds @15797 5)

A1999 5 NaNMTIATERENYsEAnSanaNiuSatnedesenisudsinaun (ensSeielunsinei

TIEMTALINEN 400 LA35) AUFILUTWEINTATIUMTINBULAINEN 400 WAT TUNTuaetu

AR AR ASIN 45 FIVAWNNA

Al Mean = S.D. r P
1. awSlumyied s (uesAund) 151 +0.11 0936 0.00*
2. amuSlunshetvinsades (uasAund) 128 +0.07 0.778  0.00*
3. AnuElunsietivaales (wesAuni) 1.48 +0.09 0916  0.00*
4. ﬁmﬁauLmuﬁwquﬁiamﬁiuvhﬁLﬁa (39V/U19) 48.36 + 4.56 0.818 0.00**
5. ﬁm'ﬁauLLmuﬁwquﬁiauﬁﬁTuﬁﬁniSLﬁﬂa (390/U) 3599 +2.58 0.639  0.00*
6. ﬁmfﬁa‘ummﬁmuﬁiamﬁ’[uvhnu (39U/U) 36.72 +3.28 0609 0.01*
7. sildiaanusnnsnlunsieiluifde wesseuiund) 2.81+0.21 0.744  0.00*
8. fildiannuansolun i luinny (WAT2/3DU*IUNT) 2.30+0.48 0576 0.02*
9. il inanuaInIalumM e uimaales (e /seu-und) 2.95+0.44 0577 0.02*
10. AnNSnadslumsndusa T4 (wnsAuii) 1.07 £ 0.08 -0.502 0.04*
11. aAnuSuaielunandus Te (wasAuni) 1.09 + 0.05 0525 0.04*
12, anuiSuaielumadnduds (5 wag) (wesAuid) 2.38+0.09 -0.998 0.00*
13, LA - -0612  0.12*
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