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S A
= " BEUERERRE | (Olympic

standard distance) B ik 1.5 A H - H{TH

40 2B B 10 0 H  BIES AT T
AVEEITHE (AR~ REiZE > 2013) © B
FeHist 2001 -1 FLERIEE S #C 20 ~ 24 5%
BB TR 50 24 V1 58 B 2 B 00 77
33F0 (k19 93 11D ~ HEHE 16§ 00 3
36 F ~ B2 36 43 52 F) ) (Bentley, Millet,
Vleck, & McNaughton, 2002) » {{¢#5 L&
[ A =THEE R AT E R S A3 SR
AR HERN =THEERE )] - Sai—H
EMEWELL 2012 FimBERESE T A A=
AL BT RSB B P A A6 4R
ST sk A AP ER 25 £ 8 A
HHEGEVETEA 9 £ 3 /NG - HPEHE
SPHISERE S £ 2 /N o A0 — LSRR
Bt EFEFHFRHAES 14 HiES
% 8 %4 (Mujika, 2014) - [t - fE# A =R
IR LR E = HEEIEE - AL I0E 4R
8L - AR ETF IR TR BRI R -

A ZIHEFHH S E 840 5
e 4 FRE 5 1 [ 2 B o 1 1O ~ HIL IR B i
ZH B HARAE EEANERIE - AUk
I~ HLAWE ~ BRI e - BREE
BE &35 F#E (Etxebarria, Mujika, & Pyne,
2019) - [EIEF SISt & 5 A RHE E
T SR L 24 (Kravitz, 2014) »
BB R 4R R I AV S - FHEHEE
55t 5 i i 175 R i 7K B & 9 8 FE L 1A
Th o M BN = THEE T B A A ey 45
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mass index, BMI) A7 5 » [if J7 2 8 HH A
7= (R~ sRf -~ BRI 0 2006 5 [E
i > 2010) » 8 A\ =IHEB) Y E
LR TR AR AT S HEL ] (Sleivert &
Rowlands, 1996) » #& 2 W 9 28 3R #F & 0
HERV SR =T ) - A SEAE RAVET
7= I B {B 5 (Kandel, Baeyens, & Clarys,
2014) « it HFHEBA ZHETR T RH
BZHAMW I8 RS K
FEHIE R B0y S RG4H ARG - 0 H R
KB REAEITER  DAEE A =IHERVSRCR I -

BA=HETESHEEHFRL 2/
I > BB SR 49 25 ~ 35 /B - R E
ARG REH FE A SRE B R 401 4R - SR
BTSRRI EE DR — &
#E F- (Landers, Blanksby, Ackland, & Smith,
2000) - LRI — AR E E K EA =
TEEE TV L BE B H 49 11% (Santos et al.,
2014) - BRGAHRCT IR Z RS EE G &=
BE > R BEBRET] T ENGEE G
FHEZEFENA (R ~ PR - 2007) 0
E27 Bilgin (2016) BHFT3H A5 JUE 5K
B N\ IR RN 43 S BET > R
AR RS HE R 2 S RE P B & s B LL B
(p <.01) » BMI BAELERZRI Z &AHRE - I H.
EFHVEGHE T E o LB A =THEE B 1Y
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= fEAERE -
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AR EENN I (Wells & Norris, 2009) »
R EEGENER  HEFEMEE

FRIHRE AT 27 fir BT
SN i A =TE%: % (Ironman distance)
& BRETVETE 1.8 A FRAILATE
Ji/V 15 (Knechtle, Baumann, Wirth, Knechtle,
& Rosemann, 2010) - 55— th 88 »
SN =ZHREG S EHIE SRR - &
RALAEEE D BV BRIRE &
PR KoKy YR & MR (R E BRI
(Mueller, Anliker, Knechtle, Knechtle, &
Toigo, 2013) » 55— J7 A » B G R HY
ALAEE » E&EEENRERER &
BEEET  IlEEERE - NSRS
FERIEER R - 1M LD RE 2 0 A\ BG 4H 4
& ARSI EEREAIBE (FREH
PREE - 2015) - AL > fES'E Eall4kE
WA AERAI I I S BGAHR PALN&E - 2
s BHEBRAE R AR m iR R R AR o -
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27 e 9 E S AR - N1 T =T I H Ay Bk
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WA A 4R G B & TH ARV B B R R
TFigi 35 2380 (Gould, Dieffenbach, & Moffett,
2002) - (AL - # A =THEE TR B AR
SO o QR RAFAVAETEIIRE  ORIFETR(LHY
SRR = E IR AIRASE - 2AM > &
FESRMA=ZTHET > FHE =EaE 8
AlGRaE - BORELER RHE £ IR
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s L B B NS a RS e 2 E
TR HANEEY) - 2 E BRI R T
Epnits > HeZHEBREERE -

s WFgEERE

10 fiz$& N\ =TH S FIEE BT ~ &AMl
SRGAHRR o A2 A — A = TE |
G SRIEANTHRE LS EB &M AZTHE &
GRS B 25 N > 1% 1 (T — 4
5 A SR H By 13.47 /NI ) o BREMETT
6 K 16 K&k » HrpH 6 WETEEE 80%
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CHRREISR ) CRefigaits) (RIS (BIROKER)  (Reiivdms) (RIS
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EFh NG TSNS S BT 3005 EEE2NG 120
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B B LN BB LN B UNEE BB LN RPN SN
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(357 90%)
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it : EBRELL VO, Y L LBMBETIE © 50 1SR BE B R R AR ] (4920 7388 ) »

BZHeiK - BHREREPIIG - RE SRS AHES sk - 8

173 /NG LA EFISRI R ( PG EE) - 2 HE - B RS S I B E R -

SR - GF1ES) ) - FIGREE R —HE 0 A

BEFSN12018 THIMIOMEA SHE2EE  fl > IRAIRAR

R« ARWHFT = A ISR - PRE T4 AR S TEEA T - (3 s =

EEM BFSRAEE— BB g Ve B Porable

FERLE] ~ RE R PR CPX System, CORTEX Biophysik, Leipzig,

EEHAHRME SASERNBRY (o n e

SRR (ERBRARRLER) g gm0 o i 1R ME2E

(fEta R AR - 2018) - & (Bruce protocol) FEa i f£ (Bruce,
Kusumi, & Hosmer, 1973) » & =43¢ FTF
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FABTEFARRNE-ENER B S RTR S HERE A - R
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77 M1 1 (dual-energy X-ray absorptiometry,
DEXA) (Lunar, iDAX, GE healthcare, WI,

=2 TEHESERRE
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N~ fE AT

AT P 15 & TH B 0 PL Excel &
SPSS 20.0 &5tk s 1T BRI H B 7y Tﬁ
LT B IHE AR E R K B S 4 B A
ME&EET DO E £ FEER (mean + SEM)
Foom ol PAEREES 47 4T Mann-Whitney U-test
BRI AEAE = | SR AT N S TS (5 hE
GHRE - BERERE - HLAE -~ #8F ) 8LEE
Fo RAEEEREESTHKENESR I
P A 209 5 BS 40 Rl ke 88 N = THERFR Rk
GEAN R R A ME B 47 4T (Pearson correlation) »
KWLl p < .05 RBEE KA -

2 wR
— ~ A CIE P SIHIEA R

AWTFeE N\ ZTHE T 2l - FllRE
& BEkEAEEE  A%K3

ChuloEspscr i -iting

v R R =T
ERISE= gt iENDY

AWt FEGEt =5 ”“%iﬂlﬁ%ﬁ?&kg

BT B Ra s B EE B AT R bR - &K

1% Eﬁuif%%ﬁéﬂl&ﬁ@ﬁ%ﬁaﬁﬁ

REERD RN EEE I - HWEAE

Ao E AR GERE 4 -

v B\ IS T B e B LT

RIARHBARS R

AW TR A =I5 8 T S Aa i
FERERIAMBGE R - R S - MAZIHEET
SER— S BRI AR IR R - B AR A
AVRERT R EL E R ~ B0 AR ARG A
BE LR IIAER S HEHIEHEEA
BE AR -

&3 #HAZIREFREEAEH
HH — T - E =R p 18
i (FF) 200+05 212403 147
FRAFIGREE () 3.8+1.0 6.0+1.8 161
B AHE S (m/min/kg) 52.60+2.11 53.80 £ 1.74 336
BRICR © Atrea i -
it DLPIE + FEAEER (mean = SEM) R -
"n=5-
x4 ZHESHEEIREEAZIDETFSRBAMATELR
— R4 EIRETE T

HH EllEe 3] EllES g pia EllECE| Ellke £63 pia
HEHHZR (%) 21.04+194  20.22 +1.86 123 1926 +3.03 17.64+£3.24 .004
HLAE (kg) 5298+2.72 53.20+3.02 .606 46.78 +4.47 4787 +4.44 .016
feE (kg) 69.79£2.24  69.41 £2.65 475 59.88+3.61  60.14 +3.34 .598

BRI © AR -
51 ¢ DIOF% + EAERR (mean + SEM) 3R ©
n=5-

W SEBHFFFEIAFI30(2)-05 BURERE indd 61

61

2021/12/7 "F4F 01:00:49 (




ERNRR 5

B MR ZEH

RS5 #HAZIREFSIEAMELERFERER

LELIES LA LS
HH HHEEAE (0 1E) TGS (p 1) FHRAGE (p 1)
ek (b 28 (.231) -.03 (474) 17 (.328)
Bl (7)) .85 (.002) -.65 (.028) -34(.183)
sk (Fb) .66 (.026) -17(.334) 22(.288)
LA (FD) .80 (.005) -45 (.109) -.09 (.406)

BRI © At -

m~%Azﬁﬁiﬁgwﬁﬁﬁﬁ

ARSI TN = IEEF- 200 2018
B TE MM = E R BRI - (TR
PR EHEE - B R S R
B WAER R BRI SR
GRF6 -

AW 3 RN =T LB TR
SHEEEEIR% > Y ERERIER A E
FEAVRIT - REREES RN RILIE =LA
B - 55 KW tbE T3 -
AZHET SNBSSV HEE
B E ~ B2P R ARS8 I ) B B A A T R

®6 HMAZIREFHEMBRREHN

EREIEMERE > I HERINERSEH
HIE H A bR E L E T
BIHHD KR R B R — BT
BEEE SR DL B R (Y S Ak R ((KAEHT
REEHAR ) > DA RA ZIHBR
BAR - DUT 8t S I A R R B
BN R Ta 5

AHTE LU B 2 IE BRI A
W 4H 8 ARG AE R AL A B # A s
& HERBLepittse il - BoEll 41 £
fRR 2t B2 B - BB Oy e R P i ER
S GRAE ~ ARG GRAE R 2RI > DL=REA
(] 5 FE Il R 7 LT T VRS - B FEds R
S > e R RE T B )l SR AL B A A A o o
HLUBRE SR R B > HE R R
FUAEM TR - IAFRROEERTT ([

HHE —fgETF BT’ p1E
WK (FD) 1579.00 + 45.67 1450.25 + 57.52 059
B (7)) 4269.40 + 185.69 3901.25 + 135.74 .086
M5 (7 2318.80 + 98.03 2021.50 + 77.76 028
R (7)) 8167.20 +273.44 7373.00 +206.76 031

BRCR - Abtrea e -

it ¢ EHEEBET PR 25 RSBINEE o DP9+ FEES (mean + SEM) 0 »

‘n=5;"n=4-
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P A 2018) » BRI REATHIGE
CEE L TSR
5B A S BT SR
0T A SR S AT S
T B PR e Y AR T E 0 WM 0
phx - BRED - MK - BRE R KEALET
% BHEZENSEERUR (Weston, Wisleff,
& Coombes, 2014) - B EHH5EE (2015) %
o EsREII Mg s SRR RS E
Frolc o EFhRERE > gHERSHN
AL L AHES - SIS e & » IRE TR
KRS Z g0y o AHLASES - #50L
Tk /DB 1% A IR [ 4 22 P B AH AR IR O
I & B A 4H Y BE AILRIE R - BAE S
SR TE o I E g E S RN
ELBI T A LS/ R 00 2 i 4 P2 i B 2
BRI - A0 1L 6 RN AR 5B AE A - B
PR BT T S HG 4 AV EEER O ( F
Big » 2015) - &Ee AT - =90 ALY EI SR
HE AR - BRI R A FRREE AT
PPFAEE LB BE R EABRENIIA -
12 N e P i N = =i O = N o
G DA AE PR K FERV RS - S S e
SHECHYERAE - [FIRF A7 35 2 =
BEEEIRENEA=ZTHET 5%
SHECHY LA & R HE G R A USRS
b e s R EL e R 75 — 2 (&R ST
SitfrEbiig o HERE TR RN T
HeEREepi—Hig 2 B RHEM > &
AR EET Y R BT 4 A B
B R HAM AR R EETA - B
[ 1T B BG AH I S B T RE AR BSR4 R
SEL - FH 0S4 B RS A R AR A 2 L
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WERELE  HERXEFERREES
FleR/INER (R - £EE  2017) -
AU FEeE N = THF LB F AR BRI —
firBE 40 - S5 HE A2 BIH I SR 2 — AR
FHIRF M > R A RS = EHE
Giachn > HEMEREZHIVEBEEMR B
BREARFEERE EaR—RETF
hEFEEF AR S HREHE S o JeaiiH
FEMHUR - IR E T AL E EN L — e
F& 0 W HFE SIS LRI RO B
IE314E I (Gould et al., 2002) » EERFFL
RIS B LT BT L E AL
HEE O AFEEERE - KIFEE - £
Tt - 228 - (B EHE K EHRIEREIE
( B&iA¥ - 2005 5 HERBE - B ER - 2001)
HoOoHE s EF g AR IEREY - &8
FIAOAT By S ERY R - 18 L8 [ PR ARFE B

HFHRETZUHAERE (RaE - =55

ff ~ HRIRE - 2011) - &R BHLHTTE - HHE
ETELENE LHRBAEE R EHE
KETRE G RN — T HAE B Wz
RE T EREMUIN B VAR RE » NI - AHTSE
A E Bt DIARKEAY A =0T
(5] B ] [ 3 R Y S8 e = 2 — 1 — By =
EFISRERTE - HLAE N S e 288 8 HUAH 0]
=B BENE EFFEANEEEEE
G FEARHE = I SRR AR S BG4 > B
FEER © HRBETHE SRR R KL
RNERBEELE > BN R R R ZE
o fiim RN B ZIHE BT AR
= HEAGRA R E > WA M BN E K
AVEEHER - NI EFAETH#EZ
M EHE S 6 > HEF LR FREA R L
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R FREERAFIGRI - ErERIEE K
BHR - RIS SRR EEAY
INEE > BTN EERMAZTHET
PRI - A R KL E B S BT/ AR
e HRHRAEEREFEA S S
o AT &S R I0 - Hif ST E S 1H
HHVET - HF2EEE > TEAVER
a2 OB T R > R OR 2] A
IIAFEMBEHIBT FE R T

RIAFRLERER - SIEMA=ZTHRE
P LB ENET > SRR R
EHEPHE B -~ B R LR 5 R
A ILAE8E HETEEREE
= S EHRE > BRIk Bl B B AH R I R
FHREE - TTREB/K R AFE TR SR E &
MK Bl g e s (SR &R~ IR AL
MRfE ~ BREAE > 2015) » I S AG4H L
NEBE KRR - BN =THEE - 40
NEEHHESERBILESNRE > HPE
E LA BRI LUER L (drafting) € - R
EFLBEPGAESEER - WBRELER
g > 25 5 i B A BRI & 38 - SRR ST
B A ZNEHEEFTFERSH
AIL A & 2 T EE R Y S T P K5 B (da
Rocha Penteado et al., 2010) » [f§#k A\ =155
FELHHEEFEERE (RAREE -
LERLBEE ~ SERE ST ) BB RRENAR S
YRR (Arslan & Aras, 2016) » [
EEFARSWALAE > TTIEE HEE
HHEiEEZaEE i - Rt aEe 2
IR VR - DI BAVR E T
HiEA A =HILERE D AT R
( FREIMW - BEH K - BEA » 2015) - JoA)]
WHFEfs - A = TR BT B S 4H i B3
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RERBAT S EMEE - ETERHERK
R R m LR E - A S E B
KEBAIEAZE ( BRE > 2018) - M
BAEWITHE 2N 2009 FHFARZHA=
TSR E T BB T R AR B
55K B EL B 44 R e BRI B 20 16 P 22 TEAH oA
(Bilgin, 2016) - BHFTHE—H 34T - BT S
HEAH Pl B EE 2 25 BLIE 56 RS T AR - 4551
S 0 SR IR A S BIH Y 52 i R A
HES R EAHRE (K e =711 > EEHE
r=.868 fId 1 r=.866) > MALAEEH H
BB 58 s A R AR Y EAHRR (UF
vk ir=-497> HEEE r=-748 > [ =
-.687) » [Nt - R A ZIHE TS RRH
ko AR R LR EALAE - BHE
FH B R B0 BRI 48 R AR S LY
Z2IR (Bilgin, Cetin, Colak, Yarim, & Taskin,
2017; Pupis, Pavlik, Pivovarnidek, &
Pavlovi¢, 2015) » AWHFE AR -
HFEFERAZIHEES - B R
BREESR —RET  EMESEEE
AR 0 BB IR AR SRR R
ARE - Jomiftge DL 28 MR E B 17 4
ORI E LR AR A - 5 R B - Wi
Y B RG A R B E (R SR BRI (Mooses
etal.,, 2013) - (It » fEEmEEFEGH A =TAHY
HHET - BAGAHET AE B A R EL 1
ERer s B A BE T (Sellés-Pérez, Fernandez-
Saez, Férriz-Valero, Esteve-Lanao, &
Cejuela, 2019)  [f# N\ =TAAYFH L840 FE S
—BfG K H LA B - BEFE I
AN LR AR — Al (transition) »
BT ERER—KREH > WHEEHHEH
H EF A m AR - GiEae I AR E
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EEEAVEIZ= - B EDIHER > BT
GREAENIEL » FREEAR - At
B RE G B N = THAEE B AR 0 T
AW e SR IR AP HE EREA
MRS - IR AE 4R R AR R B — e
T BHEERHHARE AN = HKEEE
HPIHE - ARrHIS S EE -

A REREFRBETEZBANSEE
Al 8R1% - BEA RS B R KR Y HE B 2R
HLAE - DUR 3% 2D 1 H A i (R RS
BEERERNVEEERRENE  EOFHES
ST LE R 5 REHERE AR
FERRAR KT I w] DUERET A R K HYEE T -
FELEEHTEENZE -

ES P

L R~ R ~ PRI (2006) © K [E &
B H B BUARS ERE R A R — DU
B 37 B s Bl SR e SR A Ry ] o S A ]
BIKWFSE > 1(1) > 115-128 ° doi:10.29429/
JSLHR.200603 1(1).06
[Sung, M.-Y., Chang, S.-P., & Bu, G.-C.
(2006). Body mass index and physical fitness
performance in National Chin-Yi Institute
of Technology. Journal of Sport, Leisure
and Hospitality Research, 1(1), 115-128.
doi:10.29429/JSLHR.200603 1(1).06]

2. fIRARE - BRVEE - SR  FibAy - 21k
A~ BEE (2018) K H SR IR
G Sl LSRG AR - UEHE R -
TR B AHRA RIS R 8 - A
# > 51(2) » 155-168 ° doi:10.3966/1024729
72018065102002

[Ho, S.-Y., Chen, H.-T., Chung, Y.-C., Wang,

W SEBHFFFEIAFI30(2)-05 BUFERE indd 65

B | R T S BRAER

Z.-Y., Liu, Y.-C., & Wu, H.-J. (2018). Effect
of short-term high-intensity circuit training
on body composition, metabolic syndrome,
lower limb muscular strength and blood
parameters in middle-aged women. Physical
Education Journal, 51(2), 155-168. doi:10.3
966/102472972018065102002]

SRERE ~ TR ~ MMBEE ~ BRZAE (2015) -

KSR - BEERRRHEE 0 1

85-93 -

[Wu, Z.-Y., Tu, J.-H., Lin, J.-D., & Chen, C.-
H. (2015). The first exploration of swimming
sports training. National Pingtung University
Sport, 1, 85-93.]

BTG ~ 2252 1F - HLHEE 2011) - (BF5
REEREFREEHRFAOEIRE - K
HiuHE 2 - 13(1) » 44-54 © doi:10.5297/
ser.1301.005

[Chen, 1.-T., Huang, C.-J., & Hung, T.-M.
(2011). Mental state at peak performance in
elite table tennis players. Sports & Exercise
Research, 13(1), 44-54. doi:10.5297/
ser.1301.005]

BRAE (2005) - rhigd 55 EE) S.OMRYE 2
W9e ( Rz E w5 ) - ZAEm s
BEb: - 210 -

[Chen, J. (2005). 4 study of the psychological
characteristics of Chinese outstanding
athletes (Unpublished master’s thesis). Taipei
Physical Education College, Taipei, Taiwan.]
FhocBE (2015) - F4matam © HBIREA UK
AEAE G IRSERABERE G - REHRE 2T
17(2) > i-iv © doi:10.5297/ser.1702.editorial
[Kuo, C.-H. (2015). Editor-in-chief’s paper:
Fat reducing effect of exercise training is not

mediated by fat burning. Sports & Exercise
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10.

I1.

ERNRR 5

Research, 17(2), i-iv. doi:10.5297/ser.1702.

editorial]

SREQN ~ IBEHSR ~ RHA (2015) - A=
TH5EFE 2 R E B AL - hEERE S
i » 29(4) > 287-293 - doi:10.3966/1024730
02015122904005

[Chang, K.-P., Ma, C.-J., & Wu, T.-S. (2015).
A discourse on skill practice experience of
completed-oriented triathlon competition.
Quarterly of Chinese Physical Education,
29(4), 287-293. doi:10.3966/1024730020151
22904005]

SREFN « FHE (2015) - B SR FE i
EERTHT - IRESHEELERT] > 1> 26-
33

[Chan, T.-S., & Lee, S.-H. (2015). Analysis
of the supercompensation effect of sports
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Abstract

Introduction: Body composition affects endurance sports performance. Triathlon is an
extreme sport that includes swimming, cycling, and running with two transitions. Triathletes
face a variety of competition environments during the long distance competition that
requires lots of energy. This study investigated the effects of a 3-week high-quality triathlon
training on the body composition of two different levels of triathletes (elite and non-elite).
The relationships between their body composition and the performance during a national
championship (with Olympic standard distance) were evaluated. Methods: Ten triathletes
participated in this study. Five triathletes who were selected to the national team within one
year belong to the elite group (male: 3, female: 2; average age: 21.2 + 1.0 years old, triathlon
training years: 6.0 = 1.8). Another 5 triathletes who were not able to get into the national team
belong to the non-elite group (male: 4; average age: 20.0 + 0.5 years old, triathlon training
years: 3.8 £ 1.0). These two groups of triathletes received a three-week high-quality triathlon
training and then participated in a national championship (with Olympic standard distance)
after 2 weeks of training. Their body compositions were measured before and after the high-
quality training. Results: Muscle mass was increased (+1.05 vs. +0.83 kg, p < .05) and the
body fat percentage was decreased (-1.62 vs. -0.82%, p < .05) after 3 weeks of high-volume
training in the elite group while their body weights remain similar. Body fat percentage of
all triathletes was positively correlated with cycling time, running time, and total race time.
Their muscle mass was negatively correlated with cycling time. In addition, elite triathletes
had better competition performance compared with their counterparts. Conclusion: Three-
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week high-quality training can effectively increase muscle mass and decrease body fat
percentage for elite triathletes, further the results can conducive to running and overall
performance.

Keywords: body composition, Olympic standard distance, body fat ratio
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