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ABSTRACT
Villaroel C, Mora R, González-Parra GC. Elite triathlete performance related to age. J. Hum. Sport Exerc.
Vol. 6, No. 2, pp. 363-373, 2011. Triathlon is considered an endurance sport composed by the individual
disciplines of swimming, cycling and running. The level of elite triathlon improves every year and the
studies of several factors that help to improve the performance of triathletes who compete at Olympic,
World Series, European, Pan-American, Commonwealth and others important events are increasing. It has
been suggested that triathlon performance decline with age. However, it has also been suggested that
experience is an important variable related to performance in sports and especially in crucial events. It is
the aim of this research to measure and analyze the correlation between performance and age in
international male elite triathletes that have participated in World Cups, Championships Series and World
Championships Series from years 2007, 2008, 2009 and 2010. We found that in several cases there is a
positive correlation between age and performance. Additionally, we found that the mean age of the top ten
finishers in Olympic Games triathlon was higher than in the other triathlons. All these results suggest that
experience is important in most relevant international elite triathlon events. Key words: PERFORMANCE,
AGE, OLYMPIC TRIATHLON DISTANCE, WORLD CHAMPIONSHIPS SERIES.
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INTRODUCTION
Over the last decade, the participation of triathletes in events has increased. Additionally, although triathlon
is one of the youngest sports there is a huge quantity of new triathletes. Since this sport is relatively new
there are several issues that need to be explored in order to improve performance (Bentley et al., 2008;
Cejuela et al., 2007; Gonzalez-Parra, 2008). Triathlon is part of the Olympic program since Sydney 2000
and every year appears new studies to improve performance in order to obtain medals at Olympic, World
Series, European, Pan-American, Commonwealth and others Games.
Mathematical models to describe the relationship between performance and age in athletes have been
presented (Baker et al., 2003; Diaz et al., 2009; Moore, 1975; Tanaka & Seals, 2003, 2008). It has been
shown that there is a small decline in performance for athletes between 30 and 50 years of age, followed
by a more pronounced decline in performance from 50 to 60 years and a significant alteration from 70
years (Bernard et al., 2010). However, the study of the optimum age for performance in world elite triathlon
has not been addressed because there must be an optimal age, if the development of maximum
performance depends on years of experience in training and genetic capabilities.
It has been observed that the alteration of performance with age is different between running and
swimming and seems specific to the exercise task characteristics (Tanaka & Seals, 2003, 2008). Studies
focusing on factors affecting performance during a triathlon have clearly identified differences with single
performance (Bentley et al., 2002; Bernard et al., 2007; Hausswirth & Lehenaff, 2001). Therefore is
justifiable that the best performance could be different than those reported in swimming, cycling or running.
It has been suggested that triathlon performance decline with age. However, it has also been suggested
that experience is an important variable related to performance in sports and especially in crucial events. It
is the aim of this research to measure and analyze the correlation between age and performance in
international male elite triathletes that participated in World Cups, Championships Series and World
Championships Series from years 2007, 2008, 2009 and 2010. We don’t expect any correlation since the
range of ages vary from 18 to 38 years old and it is expected similar performance.
MATERIALS AND METHODS
The Olympic distance triathlon results of World Cups, Championships Series and World Championships
Series from years 2007, 2008, 2009, 2010 were chosen in this study. Database is composed by the age of
male competitors and the result obtained in each event. Age was measured using years as units. On the
other hand, performance is measured by the final position in the triathlon event.
In order to check correlations between age and results of the male elite triathletes we performed Pearson’s
product moment correlations. For all statistics, a significance level of P<0.05 was preset. In order to
perform statistical analysis we rely on the statistical program for social sciences version 16.0 (SPSS 16.0).
Additionally, we select the mean age of the first 10 elite male triathletes of Athens and Beijing Olympic
Games and compare with the ones of the 2007, 2008 2009 and 2010 seasons. The choice of the top ten
athletes has been used in different studies (Leyk et al., 2007).

364 | 2011 | ISSUE 2 | VOLUME 6

© 2011 University of Alicante

Villaroel et al. / Elite triathlete performance related to age

JOURNAL OF HUMAN SPORT & EXERCISE

RESULTS
A total of 48 triathlon competition of World Cups, Championships Series and World Championships Series
from years 2008, 2009, 2010 were used to analyze the relationship between age and performance. Since,
Championships Series and World Championships Series may be considered as higher level than World
Cups we compute correlations between age and performance for each event separately. However, it is
important to remark that Championships Series and World Championships Series start from year 2009.
Therefore, World Cups form years 2007 and 2008 can be considered as the same level of these
Championships Series. Additionally, we analyze the mean age of top ten male triathletes of Olympic
Games 2004 and 2008. The descriptive characteristics of the triathlon competitions under investigation are
shown in Table 1 and 2. As it can be seen not all competitions repeat every year. Most of the competitions
events correspond to World Cups since Championship Series started in 2009 and World Championships
Series started in 2010 as a substitute of the previous Series. Most of the competitions correspond to
Europe in first place, America in second place, Asia in third place, Oceania fourth and Africa fifth.
Table 1. Descriptive characteristics of the World Cups competitions under investigation.
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Table 2. Descriptive characteristics of Championship Series, World Championship Series and Olympic
Games competitions under investigation.

In order to analyze the relationship between performance and age we apply several general regression
models and Pearson’s test for each triathlon event considered. The results when the correlation has a
significance level P<0.05 are shown in Table 3. It can be observed that the higher correlations between age
and performance have been obtained in Yokohama 2009 World Series Yokohama and Moololaba 2010
World Cup. Further data from the next years will help to prove hypothesis and clarify the relationships
between age and performance if there are not many changes in World Series competition levels due to
prize money or qualifying requirements.
Table 3. Relationship of final position and age for triathletes using Pearson’s correlation test (*Significance
level P<0.05 and ** P<0.01).
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In Figure 1 different regressions for the elite men results of the New Plymouth 2008 World Cup can be
observed. The best fit is by means of the quadratic regression (R2=0.257). The quadratic and linear
regressions in this case suggest that with more age a better position is obtained. In Figure 2 different
regressions for the elite men results of the Tiszaujvaros 2008 World Cup are shown. The best fit is by
means of the quadratic regression (R2=0.123). The linear regression in this case also suggests that with
more age a better position is obtained. In Figure 3 different regressions for the elite men results of the
Tiszaujvaros 2009 World Cup are presented. The best fitting is by means of the inverse (R2=0.123) and
the quadratic regression (R2=0.120). As in the previous results, the linear regression suggests that with
more age a better position is obtained.

Figure 1. Different regressions for the elite men results of the New Plymouth 2008 World Cup. As it can be
observed the regression models suggest that with more age better position is obtained.
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Figure 2. Different regressions for the elite men results of the Tiszaujvaros 2008 World Cup. As it can be
observed the regression models suggest that with more age better position is obtained.

Figure 3. Different regressions for the elite men results of the Tiszaujvaros 2009 World Cup. As it can be
observed the regression models suggest that with more age better position is obtained.

368 | 2011 | ISSUE 2 | VOLUME 6

© 2011 University of Alicante

Villaroel et al. / Elite triathlete performance related to age

JOURNAL OF HUMAN SPORT & EXERCISE

The regressions for the elite men results of the Yokohama 2009 World Championship Series can be
observed in Figure 4. The best fitting is by means of the quadratic (R2=0.307) and the cubic regression
(R2=0.310). In Figure 5 different general regressions for the elite men results of the Tongyeong 2009 World
Championship Series can be observed. The best fitting is by means of the quadratic (R2=0.141) and the
cubic regression (R2=0.142). As before the linear regression in this case suggests that with more age better
position.

Figure 4. Different regressions for the elite men results of the Yokohama 2009 World Championship
Series.

Figure 5. Different regressions for the elite men results of the Tongyeong 2009 World Championship
Series. As it can be observed with more age better position is obtained.
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In Figures 6 and 7 different regressions for the elite men results of the Moololaba and Holten 2010 World
Cups can be observed. For the first one the best fit is by means of the cubic (R2=0.211) and quadratic
regression (R2=0.206). On the other hand, for Holten 2010 World Cup the best fit is by means of the
quadratic regression (R2=0.257). As in the previous results linear regression suggests that with more age
better position.

Figure 6. Different regressions for the elite men results of the Moololaba 2010 World Cup. As it can be
observed with more age better position is obtained.

Figure 7. Different regressions for the elite men results of the Holten 2010 World Cup. As it can be
observed with more age better position is obtained.
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It is interesting to observe that in Yokohama 2009 World Championship Series the quadratic regression
suggest an optimum performance at 29.94 years old. The quadratic expression obtained for Yokohama
event is y=0.146 x2-8.743x+143.316, where the variables y and x correspond to the place and the age
respectively. For Tongyeong 2009 World Championship Series the quadratic regression gives y=0.163x210.385x+191.107 where the optimum place is at 31.85 years old. Additionally, in Holten 2010 World Cup it
is obtained y=0.546x2-29.4x+416.5 which gives an optimum place at 26.92 years old. As it can be observed
these regressions are in accordance with the real results of different events.
Finally in Table 4 it is shown the mean age of top ten male triathletes at different events from seasons
2007, 2008, 2009, 2010 and Olympic Games. As it can be seen the mean age in Olympic Games is higher
than in the triathlon events of the season. In addition, it is shown that the 2008 season was the one with the
highest mean age as the 2008 Beijing Olympic Games triathlon event. However, since data of
Championships Series and World Championships Series are few it is necessary to compile more data from
the next years in order to have more confidence on these results. Furthermore, triathlete data results from
World Cup Series need to be divided before and after year 2009 due to a possible change of competition
level.
Table 4. Mean age of top ten male elite triathletes in different events form seasons 2007, 2008, 2009,
2010 and Olympic Games.

DISCUSSION AND CONCLUSION
In this research we measured and analyzed the correlation between age and performance in international
male elite triathletes that participated in World Cups, Championships Series and World Championships
Series from years 2007, 2008, 2009 and 2010. We found that in some events performance is correlated to
age positively. Additionally, we found that the mean age from top ten triathletes in Olympic Games triathlon
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competitions was higher than in the regular season. All these results suggest that experience is important
in most relevant international elite triathlon events. It is important to remark that previous studies have
suggested a small decline in performance between 30 and 50 years (Bernard et al., 2010). The results
obtained here are in good accordance with these studies since the optimum age obtained here is in the
range of 26 to 32 years old.
It is important to remark that previous to the study we did not expect any correlation since the range of ages
vary from 18 to 38 years old and it is expected similar performance. Among the most interesting results it is
the one observed in Yokohama 2009 World Championship Series. The quadratic regression suggests an
optimum performance at 29.94 years old. In addition Tongyeong 2009 World Championship Series and
Holten 2010 World Cup regression results give an optimum place at 31.85 and 26.92 years old
respectively. The other interesting result is that the mean age in Olympic Games is higher than in the
triathlon events of the season. This result suggests that at important events the experience is a key
characteristic. In addition, it was showed that the 2008 season was the one with the highest mean age as
the 2008 Beijing Olympic Games triathlon event. However since 2008 the mean age is descending. In this
way it may be possible that 2012 mean age could be less than the 2008 Olympic Games triathlon event.
The results obtained here and other similar studies can help coaches and manager from national teams to
select among several triathletes the best team for an important event such Olympic Games.
Finally it is important to remark that for each event different regression models have been obtained. One
explanation is that the profile and relevance are different for each event and these variables may be related
also to the performance. Thus, we expect to do future works in this line where more variables need to be
taken into account. Additionally, longer competition results from World Series of the next years and London
Olympic Games will help to get more insight regarding the relationship between age and performance in
important events.
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