-

View metadata, citation and similar papers at core.ac.uk brought to you by 2t CORE

provided by University of Lincoln Institutional Repository

Physiological correlates of simulated sprint-distance triathlon

Daniel Taylor', Mark. F. Smith' and Veronica E. Vleck®

'School of Sports, Coaching and Exercise Science, University of Lincoln, Lincoln, LN6 7TS, United
Kingdom.

CIPER. Faculty of Human Kinetics, Technical University of Lisbon, Cruz Quebrada-Dafundo 1499-

002 Portugal.

Corresponding Author:

Daniel Taylor

School of Sports, Coaching and Exercise Science,
University of Lincoln,

Lincoln,

LN6 7TS

UK

Tel: 01522 886845

E-mail: dtaylor@lincoln.ac.uk



https://core.ac.uk/display/5223891?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

& 6OAFD

Summary

The purpose of this study was to examine the relationship between simulated triathlon performance and
physiological variables measured during conventional laboratory tests. Seven non-elite, competitive
male triathletes completed incremental cycling and running tests in a random order, in addition to a
simulated sprint-distance triathlon trial (750 m swim, 500 kJ bike, 5 km run) using a 25 m pool, an
electromagnetically braked cycle ergometer and motorised treadmill. There were no significant
correlations between overall performance time and either running or cycling incremental tests, however
significant correlations were found between triathlon run time and both running and cycling
incremental tests (Vpeak, I = -.900, p<0.05; Vammor, I = -.822, p<0.05; Wpeak, r = -.844, p<0.05). Total
simulated triathlon time was highly correlated to cycle time (r = .930, p<0.05) and mean cycling power
output (r = -.956, p<0.05), whilst there was no significant correlation between either swim time or run
time and overall performance time. For non-elite, competitive male triathletes, a performance
assessment which better reflects the demands of the cycle phase of triathlon (i.e. a time-trial protocol)
may provide a better indication of simulated sprint-distance triathlon performance in comparison to
commonly used incremental laboratory tests. Furthermore, cycling performance appears more
important to overall performance in simulated sprint-distance triathlon than swimming or running.

Keywords: multisport, transition, constant-distance test, triathlete, incremental test

Resumen
El objetivo de este estudio fue examinar la relacion entre el rendimiento en un triatlon simulado y las
variables fisioldgicas medidas durante pruebas convencionales de laboratorio. Siete triatletas hombres

y entrenados realizaron en orden aleatorio pruebas incrementales en ciclismo y carrera. Ademas,
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realizaron una simulacion de un triatlén sprint (750 m natacién, 20 km ciclismo, 5 km carrera)
utilizando una piscina de 25 m, un cicloergémetro de freno electromagnético y una cinta mecéanica. No
hubo correlaciones significativas entre el rendimiento (tiempo) global y las pruebas incrementales. Sin
embargo, se encontrd una correlacion significativa entre el tiempo de carrera en el triatlon y ambas
pruebas incrementales en ciclismo y carrera (Vpeak, T = -.900, p<0.05; Viammol, T = -.822, p<0.05; Wpeax, T
= -.844, p<0.05). El tiempo total del triatlon simulado mostrd una correlacion alta con el tiempo (r =
930, p<0.05) y la potencia media en la fase ciclismo (r = -.956, p<0.05), mientras que no se
encontraron correlaciones entre el rendimiento global y los tiempos en nataciéon o en carrera. En
comparacion con las pruebas incrementales de laboratorio, una evaluacidn del rendimiento que refleje
mejor las demandas de la fase de ciclismo durante el triatlon (por ejemplo una contrarreloj) puede
proporcionar una mejor indicacién del rendimiento en un triatlén sprint simulado en triatletas
entrenados. Por lo tanto, el rendimiento en ciclismo parece ser mas importante que la natacion o la
carrera para el rendimiento global en un triatlon sprint simulado

Palabras clave: Multideporte, transicion, prueba de distancia constante, triatleta, prueba incremental

Introduction

The physiological demands of non-elite, sprint-distance triathlon are considered as unique compared to
longer and/or elite event formats, due to differences in distances and tactical considerations (i.e.
drafting vs. non-drafting on the bike) (Bentley et al., 2008; Bentley et al., 2002). However,
examination of the relationship between triathlon performance and physiological variables measured
during laboratory testing has primarily focused on longer events than the sprint-distance format
(Schabort et al., 2000; Whyte et al., 2000; Zhou et al., 1997). Those studies which have examined
sprint-distance triathlon in this context have only correlated physiological parameters with competitive

field-based performance (Bailey et al., 2007; Van Schuylenbergh et al., 2004), with no research to date
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considering the relationship between simulated triathlon performance and physiological variables
measured during conventional laboratory tests. The aim of this study therefore was to investigate the
relationship between selected physiological variables and performance in simulated sprint-distance

triathlon.

Materials and methodology
Seven non-elite, competitive male triathletes (mean + SD: age 32.6 + 6.2 yrs, body mass 76.9 £ 6.0 kg)

completed two incremental exercise tests in a random order, either on an electromagnetically braked

cycle ergometer (SRM, Germany) or motorised treadmill (LifeFitness 93T, USA). V,Ozpcak, peak

aerobic power (Wpeak) and power output at a fixed blood lactate concentration of 4 mmol-L ™! (Wammor)

were measured during cycling, whilst V,Oxpear, peak running velocity (Vpeax) and speed at a fixed blood
lactate concentration of 4 mmol'L™" (Vimmo)) Were measured during running. Within ten days of
laboratory testing participants completed a simulated sprint-distance triathlon trial (750 m swim, 500
kJ bike, 5 km run), using a 25 m pool, cycle ergometer and motorised treadmill. In addition to overall

performance time and sub-discipline splits, power output (W) was measured during the cycle phase.

Results

Physiological values obtained for the triathletes during incremental cycle ergometry and treadmill
running are shown in Table 1. There were no significant correlations between total performance time
(h, min and s) for simulated triathlon (01:18:15 + 0:08:24) and either running or cycling incremental
tests (Vpeak, T = -.437, p = 0.327; Vammol, T = -.417, p = 0.353; VOopeak (run), T = -.341, p<0.455; Wpear, I = -
687, p = 0.08; Wammor, r = .020, p = 0.966; VOnpeak (cycle), I = -.082, p = 0.861). Significant correlations
were found between triathlon run time (0:21:59 £ 0:02:19) and both running and cycling incremental

tests (Vpeak, T = -.900, p<0.05; Vimmol, I = -.822, p<0.05; Wpeax, r = -.844, p<0.05). Total performance
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time was highly correlated to cycle time (0:39:34 + 0:04:54) (r = .930, p<0.05) and mean power output
(212.8 £25.7 W) (r = -.956, p<0.05), whilst there was no significant correlation between either swim
time (0:12:24 + 0:01:22) (r = 0.558, p = 0.193) or run time (r = 0.521, p = 0.230) and overall

performance time.

Table 1 Peak and submazximal physiological vasiables

obtained from cycling and running tests.

Peak cycling walues

vOZPEa]{ {11ty 42104
VOopear (ml-min-tkgl) 541+ 6.0
Wpeak (W) 207.0+ 195
Wpeak (Wekg!) 40+04
Wz (W) 24104153
HE peak (brmin?) 175+ 6

Peak running walues

VOpea (Fminl) 43+05
VOzpea (ml-min-tkg ) 55.5+ 3.9
WVpeak (bt 159+£1.2
Vg pmot (kb1 136+ 1.0
HR. pea (bemin) 18246

Walues are mean + 5D

Discussion and conclusions

To our knowledge this is the first study to have examined the relationship between simulated triathlon
performance and physiological variables measured during conventional laboratory tests. The results
suggest that using a performance assessment which reflects the demands of the cycle phase of triathlon
(i.e. a time-trial protocol) may provide a better indication of simulated sprint-distance triathlon
performance, in comparison to commonly used incremental laboratory tests. Furthermore for non-elite,
competitive male triathletes, cycling performance appears more important to overall performance in

simulated sprint-distance triathlon than swimming or running. Although performance intensities
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observed during simulated triathlon were comparable to higher calibre triathletes performing in similar

sprint-distance performance tests (>80% V,Ozpcak, >70 % Wpea) (Hausswirth et al., 2001), it is
important for future research to establish whether these findings are an artefact of the protocol used, or

whether they reflect the genuine importance of the cycle phase to sprint-distance triathlon performance.

References

BAILEY D, PEARCE M, ETXEBARRIA N, INGHAM S. Correlates of performance in
triathlon. The 12th Annual Congress of the European College of Sport Science, Jyviskyld (Finland).
2007; 11-14 July.

BENTLEY DIJ, COX GR, GREEN D, LAURSEN PB. Maximising performance in triathlon:
Applied physiological and nutritional aspects of elite and non-elite competitions. Journal of Science
and Medicine in Sport. 2008;11(4):407-416.

BENTLEY DJ, MILLET GP, VLECK VE, MCNAUGHTON LR. Specific aspects of
contemporary triathlon: implications for physiological analysis and performance. Sports Medicine.
2002;32(6):345-359.

HAUSSWIRTH C, VALLIER JM, LEHENAFF D, BRISSWALTER J, SMITH D, MILLET
G, DREANO P. Effect of two drafting modalities in cycling on running performance. Medicine and
Science in Sports and Exercise. 2001;33:485-492.

SCHABORT EJ, KILLIAN SC, ST CLAIR GIBSON A, HAWLEY JA, NOAKES TD.
Prediction of triathlon race time from laboratory testing in national triathletes. Medicine and Science in
Sports and Exercise. 2000;32(4):844-849.

VAN SCHUYLENBERGH R, EYNDE BV, HESPEL P. Prediction of sprint triathlon

performance from laboratory tests. European Journal of Applied Physiology. 2004;91(1):94-99.



o
83 GGAFD
WHYTE G, LUMLEY S, GEORGE K, GATES P, SHARMA S, PRASAD K, MCKENNA
WIJ. Physiological profile and predictors of cycling performance in ultra-endurance triathletes. The
Journal of Sports Medicine and Physical Fitness. 2000; 40(2):103-109.
ZHOU S, ROBSON SJ, KING MJ, DAVIE Al. Correlations between short-course triathlon

performance and physiological variables determined in laboratory cycle and treadmill tests. Journal of

Sports Medicine and Physical Fitness. 1997;37(2):122-130.



