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Background: A recent study showed that European triathletes performed faster in Double Iron
ultratriathlons than North American athletes. The present study analyzed triathletes participating
in Double Iron ultratriathlons to determine the origin of the fastest Double Iron ultratriathletes,
focusing on European countries.

Methods: Participation and performance trends of finishers in Double Iron ultratriathlons from
1985-2011 of the different countries were investigated. Additionally, the performance trends
of the top three women and men overall from 2001-2011 were analyzed.

Results: A total of 1490 finishers originated from 24 different European countries and the United
States. The number of European triathletes increased for both women (r>=0.56; P < 0.01) and
men (1> = 0.63; P < 0.01). The number of the North American triathletes increased for women
(r =0.25; P < 0.01), but not for men (r* = 0.02; P > 0.05). Hungarian triathletes showed a
significant improvement in both overall race times and in cycling split times, Swiss triathletes
improved both their swim and run times, and French triathletes improved their swim times.
Conclusion: Men and women triathletes from Central European countries such as France,
Germany, Switzerland, and Hungary improved Double Iron ultratriathlon overall race times
and split times during the 26-year period. The reasons might be the social and economic factors
required to be able to participate in such an expensive and lavish race. Also, a favorable climate
may provide the ideal conditions for successful training. Future studies need to investigate the
motivational aspects of European ultraendurance athletes.
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Introduction

Triathlon is an endurance sports competition consisting of three disciplines: swimming,
cycling, and running — in this order. In the field of long-distance triathlon, the Iron-
man triathlon consists of a 3.86-km swim, 180-km cycle, and 42.195-km run.'? The
first [Ironman triathlon was held in 1978 in Honolulu, HI, where twelve male athletes
finished.! Over the years, the Ironman triathlon has gained popularity and the number
of participants has grown to up to tens of thousands of triathletes all over the world.!
Longer distances than the Ironman, such as the Double Iron ultratriathlon covering a
7.6-km swim, 360-km cycle, and 84.4-km run and the Double Deca Iron ultratriath-
lon covering a 76-km swim, 3600-km cycle, and 844-km run, also exist.*> The first
Double Iron ultratriathlon was held in Huntsville, AL, US in 1985, where 23 males
finished.? Four years later, the first European Double Iron ultratriathlon was held in
Colmar, France.*¢ Since this first European event was held, the number of European
triathletes participating in a Double Iron ultratriathlon has increased.>
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The national background of an athlete might be linked
to a better endurance performance as has been shown for
running. East African runners dominate middle- and long-
distance running events.”'® More than 50% of the all-time top
20 performances for men were achieved by Kenyan runners.?
Kenyan runners belong to the fastest long-distance runners
around the world. However, athletes from other East African
countries such as Ethiopia or Eritrea have also achieved world
top running performances.”!® Therefore, not only a single
country but also a region within a continent might be the
origin of excellent athletes. In other endurance disciplines
such as swimming, athletes from different nations have
dominated." North American athletes are among the best
swimmers in the world. Trewin et al showed that the United
States (US) swimmers in the 2000 Olympic Games were
1.8% faster than swimmers from other nations.'!

Previous studies have investigated participation and per-
formance trends worldwide in Double Iron ultratriathlon,*¢
in Triple Iron ultratriathlons,'? and in both Deca and Double
Deca ultratriathlon.’ Considering the countries with the most
participants competing in the Double Iron through to the
Double Deca Iron ultratriathlon, the triathletes originated
from European countries such as France, Great Britain,
Germany, Austria, Italy, and Switzerland, as well as from
non-European countries such as the US and Canada.*'?
European triathletes finished with both faster overall race
times and faster split times in each discipline in the Double
Iron ultratriathlon compared to North American athletes.®
However, these studies failed to investigate the participa-
tion and performance trends of the athletes from individual
countries and their development in both overall race times
and split times across years.

The aim of the present study was to examine whether the
leading triathletes in the Double Iron ultratriathlon originated
from a specific region in Europe. To achieve this purpose, the
participation and performance trends of ultratriathletes from
every single European country in Double Iron ultratriathlons
held from 1985-2011 were investigated.

Material and methods

All swimming, cycling, running, and overall race times in
Double Iron ultratriathlons of all triathletes originating from
the US and each country of Europe were analyzed from
1985-2011. The data set from this study was obtained
from the race website of the International Ultratriathlon
Association®® and from the race directors. The study was
approved by the institutional review board of St Gallen,
Switzerland, with a waiver for the requirement of an informed

consent, given that the study involved the analysis of publicly
available data.

Data analysis

In total, data were available from 1862 athletes, including
146 women (7.8%) and 1716 men (92.2%). Amongst these
1862 athletes, 338 men (18.1%) and 32 women (1.7%) did
not finish the race. Additionally, in 2007 and 2011, one man
was disqualified. Finally, data from 1490 athletes (1376 men
and 114 women) were analyzed. The 1490 athletes originated
from 24 different European countries and the US, and par-
ticipated at least once in a Double Iron ultratriathlon from
1985-2011. For the analysis of the development of race time,
the fastest time per discipline (ie, swimming, cycling, and
running) as well as the fastest overall race time were analyzed
for every year. The annual fastest race times were analyzed
in order to get comparable results considering that the annual
number of finishers, especially in women, was very low. Since
the number of finishers increased rapidly from 2001-2011,
the annual race times of the top three men and women overall
finishers from 2001-2011 were also analyzed. The number
of finishers each year was very low, so only the countries
providing at least one finisher in at least six of the races from
2001-2011 were investigated. According to these criteria,
female athletes originating from Great Britain, Germany,
and the US and male athletes from Austria, France, Great
Britain, Germany, Hungary, Italy, Switzerland, and the US
were analyzed. For these countries, the fastest athlete per
discipline as well as the fastest overall race times for men and
women were determined. Since some countries had a large
number of male finishers per year, the overall race times of
the fastest three men per discipline and the fastest overall race
times were also analyzed. Athletes originating from Austria,
France, Great Britain, Germany, Hungary, Italy, and the US
were included in this analysis.

Statistical analysis

In order to increase the reliability of the data analyses, each
set of data was tested for normal distribution as well as for
homogeneity of variances prior to statistical analyses. Normal
distribution was tested using a D’ Agostino—Pearson omnibus
normality test, and homogeneity of variances was tested using
a Levene’s test in cases of two groups and a Bartlett’s test in
cases of more than two groups. To find significant changes in
the development of a variable between years, linear regres-
sion analysis was used. Statistical analyses were performed
using SPSS® version 19 (IBM Corporation, Armonk, NY)
and GraphPad Prism® version 5 (GraphPad Software,
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Inc, La Jolla, CA). Data in the text are given as mean = stan-
dard deviation. For all statistical tests, significance was
accepted at P < 0.05 (two-sided for #-tests).

Results

Participation

In total, 1862 athletes, including 1554 men and 146 women,
participated in a Double Iron ultratriathlon from 1985—
2011. Of these participants, 1376 men (88.5% of all male
participants) and 114 women (78.1% of all women par-
ticipants) finished successfully. The mean annual number of
finishers was 4 + 5 for women and 52 + 34 for men.

The 1490 athletes originated from 24 different European
countries and the US (Figure 1). From 1985-2011, 80.9%
of all finishers originated from Europe, whereas only 19.1%
were from the US (Figure 2). Most of the European finish-
ers originated from Germany (21.8%), followed by athletes
from France (16.6%), Great Britain (15.3%), and Austria
(12.2%). Women finishers originated mainly from Germany
(28.9%) followed by the US (15.8%), Great Britain (11.4%),
Switzerland (11.4%), and Hungary (11.4%). The highest
number of male finishers originated from the US (19.3%),
followed by Germany (16.7%), France (14.4%), Great
Britain (12.4%), and Austria (10.0%). The annual number
of finishers increased more in European triathletes (women:
r? = 0.56; P < 0.01, men: 2 = 0.63; P < 0.01) than in
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North American triathletes (women: 1> = 0.25; P < 0.01,
men: 1> = 0.02; P > 0.05) (Figure 3). The annual number
of finishers increased significantly (P < 0.01) in both men
(r*=0.57) and women (> = 0.51) (Figure 4).

Performance of the winners

Figure SA—D shows the development of split times in swim-
ming, cycling, running, and overall race times for female
winners. German top women increased their overall race
times by 16.7% (1* = 0.60; P = 0.01) from 1585 minutes
in 2001 to 1850 minutes in 2011 (Figure 5D). German top
women also increased their cycling split times by 12.9%
(r*=0.61; P=0.01) from 827 minutes in 2001 to 934 minutes
in 2011 (Figure 5B). Figure 6A—D shows the development
of split times in swimming, cycling, running, and overall
race times for male winners. Regarding overall race times
(Figure 6D), French top men became 6.2% slower from
1333 minutes in 2001 to 1416 minutes in 2011 (> = 0.43;
P = 0.03), whereas Hungarian top men became 14.4%
faster from 1677 minutes in 2003 to 1435 minutes in 2011
(r*=0.51; P=0.03). In swimming, French top men became
45.4% slower (1* = 0.48; P =0.02) from 88 minutes in 2001
to 128 minutes in 2011 and Swiss top men became 53.3%
slower (2 = 0.42; P = 0.03) from 106 minutes in 2001 to
131 minutes in 2011 (Figure 6A). In cycling, Hungarian
top men improved their split times by 27.8% (1> = 0.64;

USA GER FRA GBR AUT HUN SUI ITA NED BEL DEN LIT SWE LET LUX RUS SLO CRO ESP CZE IRL CAN ISR POL

Country

Figure | Total number of men and women finishers per country sorted by the total number of finishers.
Abbreviations: AUT, Austria; BEL, Belgium; CAN, Canada; CRO, Croatia; CZE, Czech Republic; DEN, Denmark; ESP, Spain; FRA, France; GBR, Great Britain; GER, Germany;
HUN, Hungary; IRL, Ireland; ISR, Israel; ITA, ltaly; LET, Liechtenstein; LIT, Lithuania; LUX, Luxembourg; NED, Netherlands; POL, Poland; RUS, Russia; SLO, Slovenia;

SUI, Switzerland; SWE, Sweden; USA, United States.
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Figure 2 Number of men and women starters from Europe and America as per continent where races were held.

P=0.01) from 894 minutes in 2003 to 645 minutes in 2011
(Figure 6B). In running, Swiss top men became 15.7% faster
(r’=0.54; P=0.01) from 625 minutes in 2001 to 527 minutes
in 2011 (Figure 6C).

Performance of the top

three men overall

Figure 7A-D shows the development of split times in
swimming, cycling, running, and for overall race times
for the top three men. In swimming, the top three French
men showed a significant increase in race time (1> = 0.50;
P =0.01) by 9.8% from 119.3 £+ 9.3 minutes in 2002 to
131.0 £4.9 minutes in 2011 (Figure 7A). In cycling, the top
three French men became 8.2% slower (1> = 0.47; P =0.04)
from 686.0 £ 16.5 minutes in 2001 to 742.0 = 45.0 minutes
in 2011, whereas the top three American men became 5.9%
faster (’=0.36; P=0.05) from 787.3 £ 78.1 minutes in 2001
to 741.0 £ 15.6 minutes in 2011 (Figure 7B). In running, the
top three men from Great Britain improved their running split
time by 32.9% (1> =0.49; P=0.04) from 843.3 = 81.4 minutes
in 2001 to 566.0 = 55.4 minutes in 2011 (Figure 7C). The top
three French men became 8.3% slower in overall race time
(r*=0.45; P=0.03) from 1339.6 £ 10.6 minutes in 2001 to
1451.0 £ 45.0 minutes in 2011 (Figure 7D).

Discussion

The aim of this study was to investigate the leading triathletes
from individual European countries and the US regarding
their participation and performance trends in Double Iron
ultratriathlons. The main results were (1) an increase in
European participation across the years with 80.9% of all
finishers originating from Europe, and (2) an improvement
in winner performances for German and French women,
Swiss and Hungarian men, and for the male top three overall
finishers, and a faster race time for French, American, and
Great Britain triathletes. The Central European countries
seem to be the origin of the fastest triathletes competing in
Double Iron ultratriathlons.

Increase in European participation

The results show an increase in European participants over
the years. From 1985-2011, 80.9% of all finishers originated
from Europe, whereas only 19.1% of the finishers were from
the US. Women finishers originated mainly from Germany
and men finishers from the US, followed by Germany. Similar
results have been reported for Triple Iron ultratriathletes
competing from 1988-2011.!2 From 1988-2011, 85.6% of
the 1258 participants in a Triple Iron ultratriathlon originated
from Europe, most of them (61.5%) from Germany.'?
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Figure 3 Annual number of European and North American (A) female and (B) male athletes from 1985-201 1.

When Double Iron ultratriathlons first began, most of
the annual participants originated from the North American
continent.® The number of North American triathletes has
shown no increase, whereas the annual number of European
athletes has grown rapidly.® Since 1989, the same year when
the first European Double Iron ultratriathlon was held in
Colmar, France, the number of European participants has
been increasing.® It reached its maximum number of triathletes
in 2009.° An increase in participation in other ultraendurance

races has also been observed. In the 161-km ultramarathons in
North America, Hoffman et al showed an exponential growth
in the number of participants from 1977-2008." The rapidly
rising number of starters in the Western States 100-Mile
Endurance Run has remained about the same since 1986."
In Triple Iron ultratriathlons, only the participation of men
has increased during the last 24 years — in both European
and North American athletes. The number of female triath-
letes in Triple Iron ultratriathlons from 1988-2011 remained

Open Access Journal of Sports Medicine 2012:3

submit your manuscript

163

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Sigg et al

Dove

A 190

180
170
160
150
140

130

Swim time (min)

120

110

100

O Men r2=0.57; P<0.01

1050

1000

950

900

850

Cycling time (min)

. GBR
7 GER 2= 0.60; P=0.01

200+
© Women 2=0.61; P<0.01 °
2 = - p<
150 @ Total?=058 P<0.01
160+ @)
140 o
3 @}
o 1201
K=
=
©
L
o 1004
S
[}
£
S 80
4
60 . .
40+ . : .
20 . '
oo o QM—W
AN AU/ NN >4 l A\ >4 i T T T T T T T T
1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011
Year
Figure 4 Annual number of men, women, and total athletes from 1985-201 1.
c 875
USA 825
5
\GER g 7
—— GBR -
- o
- .g 725
7 =]
- £
o -’ g 675:
. =]
e 4 e .
o es1 o it . UsA
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Year Year
D 2100
"g 1900
GBR ;
_____ =" GERF=061;P=001 E ™
P
- USA § oo I USA
. s . -
__________ o o e
T [ "

800

750

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Year

1500

2001

2002

2003

2004

2005 2006 2007 2008 2009 2010 2011

Year

Figure 5 Performance of the top female athlete per country in (A) swimming, (B) cycling, (C) running, and (D) overall race time from 2001201 1.
Abbreviations: GBR, Great Britain; GER, Germany; USA, United States.

164

submit your manuscript

Dove

Open Access Journal of Sports Medicine 2012:3


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

European ultraendurance athletes

l\ 160
150
140
130
120

110

Swim time (min)

100

90

80

900

850

800

750

700

Cycing time (min)

650

600

Sulr?=0.42; P=0.03

FRA?=0.48; P=0.02

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Year

GBR
FRA

ITA, SUI

USA

HUN = 0.64; P=0.01
AUT

GER

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Year

(¢}
©
3

750

700

650 SuIr?=0.54; P=0.01

USA
600

550

Running time (min)

500
AUT
450 FRA

400
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Year

D 1800
1700
1600
1500

1400

Total race time (min)

1300

1200
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Year

Figure 6 Performance of the top male athlete per country in (A) swimming, (B) cycling, (C) running, and (D) overall race time from 2001-2011.
Abbreviations: AUT, Austria; FRA, France; GBR, Great Britain; GER, Germany; HUN, Hungary; ITA, ltaly; SUI, Switzerland; USA, United States.

l\ 160

150

N @ N
=3 S S

Swim time (min)
=

100

90

FRA?=0.50; P=0.01

900

850

~ ©
I3 =}
=} S

Cycing time (min)
~
o
o

650

600

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Year

GBR
FRA?=0.47; P=0.04

USAr?=0.36; P <0.05
HUN

GER
AUT

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Year

(g)

850
GBR?=0.49; P=0.04

USA
ITA
HUN
GER

AUT

800

750

700

650

600

550

Running time (min)

500

450 FRA

400

_\\\\\.\\\\\\\\\\\\\\\\\\\\\\\\\\\\.\\\\\\\\\\\\\\\_\\\ .
GBR, HUN?=0.51; P=0.03
USA, FRA?=0.43; P=0.03
AUT
GER
sul

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Year

—

O

1750

1650

1550

1450

Total race time (min)

1350

1250

ITA

USA

HUN
FRA?=0.45; P=0.03
GBR

AUT

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Year

Figure 7 Performance of the top three male athletes per country in (A) swimming, (B) cycling, (C) running, and (D) overall race time from 2001-201I.
Abbreviations: AUT, Austria; FRA, France; GBR, Great Britain; GER, Germany; HUN, Hungary; ITA, Italy; SUI, Switzerland; USA, United States.

Open Access Journal of Sports Medicine 2012:3

submit your manuscript

Dove

165


www.dovepress.com
www.dovepress.com
www.dovepress.com

Sigg et al

Dove

about the same, at approximately 8%.'> The rising number of
participants especially from Europe and the US might be due
to the good financial situation and socioeconomic status of
these continents.

The best triathletes in Double
Iron ultratriathlon originated

from Central Europe

In regard to the fastest men and women race times, athletes
from Austria, France, and Germany led in overall race times
and any split times. As Onywera et al determined a certain
region in Kenya as the origin of the elite Kenyan runners,® the
current results show Central Europe as the region where the
leading triathletes in Double Iron ultratriathlons originated.
However, the dominance of other countries in other sport
disciplines, such as North Americans in swimming, has been
reported.'! In the 2000 Olympic Games, swimmers from the
US were 0.9% faster than Australian swimmers and 1.8%
faster than swimmers from other nations. There were no great
differences in mean progression between sexes or nations.!!
However, no domination of one single nation in Double Iron
ultratriathlons was found, neither in overall race time nor
in any split time. Rather, there seems to be a region of the
fastest athletes within the European continent.

In regard to the race times of the top three male triathletes
overall, France, Great Britain, and the US were the leading
countries. The race times of the top three triathletes changed
less than those of the top athletes during the study period.
Only in the running split time did the top three athletes from
Great Britain and Switzerland improve (32.9% and 15.7%,
respectively) compared to the best athletes (1985-2011).
Interestingly, considering overall race times, French top
athletes became slower (6.2%) and the French top three tri-
athletes improved their race time by 8.3%. This difference can
be explained by the different duration of the study period. The
results of the winners were for the years 1985-2011. In the
top three athletes, the results were for the years 2001-2011.
An improvement in performance has also been seen in Triple
Iron ultratriathlons. Male European ultratriathletes became
faster in overall race time from 1988-2011.1

Why do European athletes dominate

Double Iron ultratriathlon performances?
A possible explanation for the different performances in
ultratriathletes originating from different countries could be
climate,'>'® equipment,'” physical characteristics,'® and probably
the socioeconomic status and financial status of a nation
(Eurostat, 2010, http://epp.eurostat.ec/europe.eu, 22.04.2012)."

Some environmental or social factors in Central Europe might
be favorable in contrast to the northern or southern part of the
European continent. Triathlon is an expensive sport because of
the different equipment a triathlete uses for each discipline. The
population in Northern or Central Europe earns more money
than the population in Southern Europe. The annual salary in
Northern and Central European countries such as Germany,
Austria, and Switzerland (24,000-28,000 Euros) is higher than
in Southern European countries such as Spain, Italy (16,000
18,000 Euros), or Greece (13,000 Euros) (Eurostat, 2010, http:/
epp.eurostat.ec/europe.eu, 22.04.2012).2 However, in Southern
European countries, the weather is more suited for outdoor
endurance training with a shorter winter, but temperatures in
the summer are too high for good ultraendurance conditions
(Euro Meteo 2012, http://www.eurometeo.com).?! The
countries in Northern Europe experience about 16°C (Norway,
Oslo) in summer and very low temperatures in winter. These
countries do not have a lot of sunlight during the winter, making
outdoor activities difficult. Countries in Central Europe such
as Switzerland or Austria show moderate temperatures, with
about —1°C in winter and around 18°C-20°C during summer.
Together with a more equal number of sunlight hours across
the seasons, Central Europe may be the leading region for ideal
training conditions.

The dominance of Central European athletes has also
been shown in races held in Central Europe, including the
Powerman Zofingen and Ironman Switzerland.?>?* The
distance to the location of the event might be an important
factor in regard to participation. For the English Channel
Swim, most athletes (38%) originated from Great Britain,
followed by swimmers from the US.** However, there has
also been an increase in the participation of European
ultratriathletes in races held outside of Europe.>?> European
athletes, especially Central European athletes, also dominate
other ultraendurance races, such as the Race Across America,
held outside Europe. While the Race Across America was
dominated in the beginning by American cyclists (Table 1),
Central European athletes have started to dominate in recent
years. For the top three male ultracyclists in the Race Across
America from 1982-1997 (16 years), 42 cyclists (87.5%)
originated from the US, four finishers (8.3%) were from
Austria, and two cyclists (4.2%) were from Australia. From
1998-2012 (15 years), only twelve finishers (26.7%) were
American cyclists, whereas 30 finishers (66.7%) originated
from Europe. Among the European athletes, they originated
from Austria, Slovenia, Switzerland, Germany, Italy, and
Liechtenstein — mainly countries in Central Europe. Reasons
for the increased participation and improved performance in
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Table | Top three finishers in the Race Across America from 1982-2012

Year Men Women
Ist 2nd 3rd Ist 2nd 3rd
2012 Switzerland Austria Austria Switzerland Canada
2011 Austria United States Slovenia United States
2010 Slovenia Austria Australia France Italy South Africa
2009 Switzerland Austria Slovenia Brazil United States
2008 Slovenia Great Britain United States
2007 Slovenia Austria Austria
2006 Switzerland Italy Italy United States
2005 Slovenia Germany Italy United States
2004 Slovenia United States Austria
2003 United States Slovenia United States
2002 Austria United States United States
2001 Liechtenstein United States United States Australia
2000 Austria United States Italy Australia
1999 United States Austria Australia
1998 Australia Austria United States United States
1997 Austria United States United States United States United States
1996 United States United States Austria
1995 United States United States Australia United States United States
1994 United States United States United States United States United States United States
1993 Australia United States United States United States United States
1992 United States United States United States United States United States United States
1991 United States United States Australia United States United States United States
1990 United States United States United States United States United States United States
1989 United States United States United States United States
1988 Austria United States United States United States United States United States
1987 United States United States Austria United States United States United States
1986 United States United States United States United States United States
1985 United States United States United States United States United States United States
1984 United States United States United States United States United States United States
1983 United States United States United States
1982 United States United States United States

Central European ultratriathletes might also be motivation
and education in ultraendurance athletes.?*

Limitations and implications

for future research

This cross-sectional data analysis has some limitations.
Variables such as anthropometry,'32*3° physiology,’!
pre-race experience,* training volume,* and material and
equipment'” have been shown to have an influence on athletic
performance. Environmental factors during the race such as
weather, humidity, and climate were not considered.'>!63435
While motivational aspects have been investigated for
American female ultramarathoners and both female and male
Master athletes from New Zealand,**’” data on motivation of
ultraendurance athletes from Europe are lacking.

Conclusion
From 1985-2011, 80.9% of all finishers in Double Iron
ultratriathlons were Europeans. The number of participants

increased, especially in European triathletes, during this
period. No individual country dominated in Double Iron
ultratriathlons. However, it appears that the best Double Iron
ultratriathletes originated from Central European countries
such as Germany, France, Hungary, and Switzerland. The
reason might be the social and economic factors required to
be able to participate in such an expensive and lavish race.
Also, a favorable climate may provide the ideal conditions
for successful training. Future studies need to investigate the
motivational aspects of European ultraendurance athletes.
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