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Abstract

Background: The aim of the present study was to investigate participation and performance trends regarding the
nationality of successful solo swimmers in the ‘English Channel Swim’.

Methods: The nationality and swim times for all swimmers who successfully crossed the 33.8-km ‘English Channel’
from 1875 to 2013 were analysed.

Results: Between 1875 and 2013, the number of successful female (571, 31.4%) and male (1,246, 68.6%) solo
swimmers increased exponentially; especially for female British and American swimmers and male British,
US-American and Australian swimmers. Most of the swimmers were crossing the ‘English Channel’ from England to
France and most of the competitors were from Great Britain, the United States of America, Australia and Ireland. For
women, athletes from the United States of America, Australia and Great Britain achieved the fastest swim times. For
men, the fastest swim times were achieved by athletes from the United States of America, Great Britain and
Australia. Swim times of the annual fastest women from Great Britain and the United States of America decreased
across years. For men, swim times decreased across years in the annual fastest swimmers from Australia, Great
Britain, Ireland, South Africa and the United States of America. Men were swimming faster from England to France
than from France to England compared to women. Swim times became faster across years for both women and
men for both directions.

Conclusions: Between 1875 and 2013, the most representative nations in the ‘English Channel Swim’ were Great
Britain, the United States of America, Australia and Ireland. The fastest swim times were achieved by athletes from

the United States of America, Australia and Great Britain.
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Background

Swimming events are generally held in pools [1-4]. In
recent years, the popularity of open-water ultra-distance
swimming increased considerably [5-14]. Open-water
ultra-distance swimming events are held of different
lengths generally from 5 km for the shortest races to
46 km for the longest races [5-14]. One of the most fam-
ous open-water ultra-distance swimming events is the
‘English Channel Swim’ [6,8]. Since 1875, athletes cross
the ‘English Channel’ where each swimmer has to cross
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the ~34 km in a solo swim. In recent years, also team
relays are possible. For the ‘English Channel Swim’, the
aspects of female and male performance and the sex dif-
ference in performance have mainly been investigated
[6,8]. However, also the aspect of nationality might play
a role. Most successful swimmers in the ‘English Channel
Swim’ were from Great Britain, followed by swimmers from
the United States of America [6]. However, US-American
and Australian swimmers dominated in pool-swimming
races such as in the 2000 Olympic Games [1,2]. To date, no
study investigated the participation and performance trends
in open-water ultra-endurance swimmers participating
in the ‘English Channel Swim’ regarding the nationality
of the swimmers.
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The nationality seems of importance in ultra-endurance
athletes. The aspects of nationality and origin have already
been investigated in multi-sport ultra-endurance athletes
such as long-distance triathletes and duathletes [15-22].
Although the ‘Tronman’ triathlon is an American invention
[20], European athletes seem to dominate long-distance
triathlons [15-19,21]. For example, ‘Ironman Switzerland’
as one of the European qualifying races for the Ironman
Hawaii’ has been dominated by central European triath-
letes regarding both participation and performance [17]. It
could be argued that more Europeans start in an European
qualifier for ‘ITronman Hawaii’ [22]. However, when the
‘Powerman Duathlon World Championship — The
Powerman Zofingen’ held in Switzerland was investigated,
most athletes were from Switzerland and Germany [21].
Also longer triathlon distances such as the Double Iron
ultra-triathlon distance has been dominated by Europeans
although US-Americans were the first to hold this kind of
races [19]. European athletes accounted for ~80% of the
participants in all long-distance triathlons from Double
Iron to Double Deca Iron ultra-triathlons held until 2011
and provided the largest number of winners [15]. How-
ever, the Ironman World championship, the ‘Ironman
Hawaii’ held in the United States of America is domi-
nated by women and men from the United States of
America regarding both participation and performance
[20]. Also when all qualifiers for ‘Ironman Hawaii’ were
considered, US-American athletes were dominating both
participation and performance [22]. This was most prob-
ably due to more qualifying races and more slots in the
United States of America than in other countries [22].
This overview shows that successful participants in ultra-
endurance events such as long-distance triathlons and
duathlons seem to compete very near to their domicile.

For the ‘English Channel Swim’, little is known about
the nationality of the successful swimmers [6]. The aims
of the present study were, first, to investigate the nation-
ality of participants in the ‘English Channel Swim’ from
1875 to 2013 and, second, to analyse the performance
trends of the swimmers of the leading countries. We firstly
hypothesized that the highest number of swimmers in the
‘English Channel Swim’ would be British and French
swimmers because they live next to the ‘English Channel’.
A second hypothesis was that swimmers from leading
swim nations such as the United States of America and
Australia would dominate the ‘English Channel Swim’.

Methods

Ethics

All procedures used in this study were approved by the
Institutional Review Board of Kanton St. Gallen, Switzerland,
with a waiver of the requirement for informed consent of
the participants given the fact that the study involved the
analysis of publicly available data.
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Participants

All successful female and male solo swimmers crossing
between 1875 and 2013 the ‘English Channel’ from England
to France or from France to England were considered for
this retrospective analysis. All data were retrieved from the
official website http://www.dover.uk.com/channelswimming/
swims/ [23]. Only female and male solo swimmers were
considered. Swimmers with a two-way or a three-way solo
swim and team swimmers in a relay were not considered.

The ‘English Channel Swim’

The usual route of the ‘English Channel Swim’, from Dover
(Great Britain) to Calais (France), starts at Shakespeare
Beach (Great Britain), one hour before or one hour after
high water and ends in Cap Gris Nez (France). However,
athletes were also swimming from France to England. The
shortest distance to cross the ‘English Channel’ is 18.2 naut-
ical miles, equal to 33.8 km. In the course of a year, the
water temperature of the Channel varies between 15°C and
18°C during summer [24]. Athletes are recommended to
acclimate to these temperatures during their preparation.
In case a swimmer wants to participate in the ‘English
Channel Swim’, she/he first needs to fill in an enquiry form,
in which she/he has to demonstrate his/her efforts of train-
ing to make a realistic attempt to meet the requirements to
cross the ‘English Channel’. A medical certificate has to
be added to affirm the physical integrity of the swimmer.
Athletes corresponding to these terms and conditions
are summoned up to an observed one hour swim and
evaluated by a committee whether they can attend to
the ‘English Channel Swim’ or not. Furthermore, athletes
have to agree to the rules of the ‘Channel Swimming
Association’ [24] and they also have to be escorted by a
vessel, whose pilot is registered to the association. The
athletes can swim in any stroke such as freestyle, back-
stroke, breaststroke or butterfly [24].

Statistical analysis

Each set of data was tested for normal distribution and
for homogeneity of variances prior to statistical analyses.
Normal distribution was tested using a D’Agostino and
Pearson omnibus normality test and homogeneity of var-
iances was tested using a Levene’s test. Trends in partici-
pation were analysed using regression analysis with
‘straight line’ and ‘exponential growth equation’ model,
where for each set of data (e.g. each sex) both models
where compared using Akaike’s Information Criteria (AICc)
to decide which model shows the highest probability of
correctness. To investigate whether the trend in swim-
ming performance over time was linear or non-linear,
we additionally calculated the non-linear regression
model that fits the data best. The result of the linear
regression analysis was compared to the best-fit result
of the non-linear analysis using AIC to show which
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model would be the most appropriate to explain the
trend of the data. To find differences between multiple
groups, such as between inclusion and exclusion of
athletes with multiple finishes in the analysis of the top
ten results per country for all countries who provided
at least ten results, the two conditions (i.e. with and
without multiple finishes) were compared using multiple
t-tests with Holm-Sidak correction for multiple com-
parisons for the complete set of athletes, divided by
sex, where men and women were analysed separately.
Statistical analyses were performed using IBM SPSS
Statistics (Version 22, IBM SPSS, Chicago, IL, USA),
CurveExpert Professional (Version 2.0.3, Hyams D.G.) and
GraphPad Prism (Version 6.01, GraphPad Software, La
Jolla, CA, USA). Significance was accepted at P <0.05
(two-sided for t-tests). Data in the text and figures are
given as mean + standard deviation (SD).

Results

Participation trends

The first athlete to cross the ‘English Channel’ was the
British Matthew Webb who crossed the ‘Channel’ from
England to France on August 24, 1875, in 21:45 h:min.
The second athlete was the British Thomas William
Burgess in 1911 with 22:35 h:min. In 1923, the American
Henry Sullivan was the third swimmer with 26:50 h:min.
Enrique Tirabocchi from Argentina was in 1923 the first
swimmer to cross the ‘Channel from France to England in
16:33 h:min. In the same year, the American Charles Toth
was the second swimmer to cross the ‘Channel’ from
France to England in 16:58 h:min. The first woman to
cross the ‘Channel’ was the American Gertrud Ederle in
1926 from France to England in 14:39 h:min.
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Between 1875 and 2013, the number of successful female
and male solo swimmers increased exponentially (Figure 1).
These were 1,817 swimmers with 571 women (31.4%) and
1,246 men (68.6%). Most of the competitors were from
Great Britain, followed by swimmers from the United States
of America, Australia and Ireland (Figure 2). The number
of female British and US-American swimmers (Figure 3A)
and male British, US-American and Australian swimmers
(Figure 3B) increased exponentially whereas the increase
was linear for participants from other countries.

Most of the women (403, 70.6%) and men (889, 71.3%)
crossed the ‘English Channel’ once. However, 47 women
(8.2%) and 102 men (8.2%) crossed the ‘English Channel’
more than once (Table 1). Alison Streeter (GBR), who lives
in Dover, is the ‘Queen of the Channel’ with 43 successful
crossings. Kevin Murphy (GBR) is the ‘King of the Channel’
with 34 successful crossings.

Most of the swimmers were crossing the ‘English Channel
from England to France (Figure 4). However, the last cross-
ings from France to England were in 1993. Considering the
nationality of swimmers, most athletes were from Great
Britain, USA and Australia for both England-to-France and
for France-to-England (Figure 5).

Performance trends

The fastest swim time for men from England-to-France
was achieved by Trent Grimsey (AUS) on September
8, 2012, with 6:55 h:min and for women by Yvetta
Hlavacova (CZE) on August 5, 2006, with 7:25 h:min.
For France-to-England, Richard Davey (GBR) was the
fastest man with 8:05 h:min on September 8, 1988.
Alison Streeter (GBR) was the fastest women with
8:48 h:min in 1988.
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Figure 1 Number of female, male and overall swimmers from 1875 to 2013.
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Figure 2 (See legend on next page.)
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(See figure on previous page.)
Figure 2 Number of female (Panel A), male (Panel B) and overall (Panel C) swimmers sorted by country. GBR = Great Britain, USA = United
States of America, AUS = Australia, IRL = Ireland, CAN = Canada, IND = India, NED = Netherlands, NZL = New Zealand, GER = Germany, JPN = Japan,
MEX = Mexico, BRA = Brazil, CZE = Czech Republic, RSA = South Africa, SUI = Switzerland, EGY = Egypt, ESP = Spain, DEN = Denmark, FRA = France,
BEL = Belgium, SWE = Sweden, ARG = Argentina, AUT = Austria, GRE = Greece, NOR = Norway, POL = Poland, CHN = China, FIN = Finland,
GUA = Guatemala, HUN =Hungary, JOR = Jordania, MLT = Malta, PER = Peru, RUS = Russia, TUR = Turkey, VEN = Venezuela, YUG = Yugoslavia.
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Figure 3 Change in the number of female (Panel A) and male (Panel B) swimmers by country from 1875 to 2013. GBR = Great Britain,
USA = United States of America, AUS = Australia, IRL =Ireland, CAN = Canada, IND = India, MEX = Mexico, NED = Netherlands, RSA = South Africa,
EGY =Egypt, CAN = Canada.
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Table 1 Number of solo swimmers with one or more
crossings

Number of crossings Women Men
1x 403 889
2X 31 65
3x 6 18
4x 2 7

5x 3 3

6x 1 2

7x 1

8x 2 1

9x 1 1

Athletes with more than ten crossings are not listed due to their low numbers.
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The annual fastest female (i.e. polynomial regression 3
degree, Figure 6A) and male (ie. polynomial regression 3™
degree, Figure 6B) swim times decreased non-linearly across
years. Considering the nationality of the swimmers (Figure 7),
swim times of the annual fastest women from Great Britain
(ie. non-linear polynomial regression 3" degree) and the
United States of America (i.e. linear regression) decreased.
For men (Figure 8), swim times decreased in the annual fast-
est swimmers from Australia (ie. linear regression), Great
Britain (ie. non-linear polynomial regression 3" degree),
Ireland (ie. non-linear polynomial regression 5% degree),
South Africa (i.e. linear regression) and the United States of
America (i.e. linear regression).

Figure 9 presents the swim times of the overall ten
fastest swimmers sorted by country and separated for
athletes who were able to achieve several times a top ten
swim time. For women (Figure 9A), athletes from the

45+ Women
404
35
30
£ 257
2
Q 20-
w
154
104
. I
) 0 Igll IrI I-ll =
&
2 5
g
w

1885 1895 1905 1915 1925 1935
804
70+
60+
50

40+

ENG to FRA

30

20

FRA to ENG

20

1945

Year

Men

1965 1975 1985 1995 2005

1955

o 1 e

1875 1885 1895 1905 1915 1925 1935

B

France to England.

1945

Year

Figure 4 The number of female (Panel A) and male (Panel B) swimmers crossing the ‘English Channel’ from England to France or from

1955 1965 1975 1985 1995 2005




Knechtle et al. BMC Sports Science, Medicine and Rehabilitation 2014, 6:34

http://biomedcentral.com/2052-1847/6/34

Page 7 of 15

2004

180

160

140

120

100+

ENGto FRA

804

604

40

204

. —C 1. [ ]

Women

EGY = Egypt, CAN = Canada, MEX = Mexico, NED = Netherlands.
A\

o i
P-4
w
o 20—-
b3
40 . ‘ ‘ . . . . ‘ . .
GBR USA AUS IRL RSA IND EGY CAN MEX NED
440- Men
400
360
3204
280
g 240
L
2 200
w
160-|
120-]
804
o o0 —
&
2 40
2
[ . , : . . . . . . .
B GBR USA AUS IRL RSA IND EGY CAN MEX NED

Figure 5 The number of female (Panel A) and male (Panel B) swimmers sorted by country crossing the ‘English Channel’ from England
to France or from France to England. GBR = Great Britain, USA = United States of America, IRL =Ireland, RSA = South Africa, IND = India,

United States of America (537 + 38 min for repeated
athletes and 551 + 31 min for non-repeated athletes),
Australia (538 + 35 min and 551 + 48 min, respectively)
and Great Britain (546 + 18 min and 575 + 25 min, re-
spectively) achieved the fastest swim times. For men
(Figure 9B), the fastest swim times were achieved by athletes
from the United States of America (507 +28 min for re-
peated athletes and 518 + 33 min for non-repeated athletes),
Great Britain (527 + 21 min and 551 + 29 min, respectively)
and Australia (562 + 66 min and 569 + 73 min, respectively).

When the female and male swim times were sepa-
rated for England-to-France and France-to- England
(Figure 10), there was no difference between the two
directions for women. Swim times were 796 + 189 min
(n =504) for England-to-France and 835 + 170 min (n = 67)
for France- to-England. Men, however, were swimming
faster for England-to-France than for France-to- England.

Swim times were 812 + 168 min (# = 1,107) for England-to-
France and 856 + 166 min (1 = 138) for France-to-England.
Swim times became faster across years for both women
and men for both directions (Figure 11).

Discussion

This study intended to investigate the nationality of the
fastest swimmers in the ‘English Channel Swim’. The main
findings were, (i), the number of successful swimmers
increased exponentially, especially for swimmers from
Great Britain, the United States of America and Australia,
(i), most of the swimmers crossed the ‘English Channel’
from England to France where most swimmers were from
Great Britain, the United States of America and Australia,
(iii), athletes improved their swim times across years, and
(iv) the fastest swim times were achieved by athletes from
the United States of America, Great Britain, and Australia.
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Exponential increase in participation

After the first successful crossing in 1875 by Captain
Matthew Webb, it took 36 years to the second successful
crossing by Thomas William Burgess in 1911. Then, it
took again 12 years to the three crossings in 1923 by
Henry Sullivan, Enrique Tirabocchi and Charles Tooth.
There was again a gap between 1934 and 1953 with no
crossing. Matthew Webb was a pioneer in long-distance
swimming and it took nearly 40 years for the next
swimmer to try to cross the ‘Channel’. The gaps be-
tween 1911 and 1923 and between 1934 and 1953
were most probably due to World War I and World
War II, respectively. The participation in the ‘English
Channel Swim’ increased exponentially after World
War II for both women and men.

In comparable ultra-endurance challenges such as the
“‘Western States 100-Mile Endurance Run’ held between
1974 and 2007 [25] or ultra-triathlons held worldwide
between 1985 and 2009 [26], the participation showed a

rather linear increase with a stabilization in the last
20 years. Participation increased also exponentially for
women from Great Britain and the United States of
America and men from Great Britain, the United States
of America and Australia. For athletes from other
countries such as Ireland, South Africa, Canada, India,
Mexico, Netherlands, and Egypt, the increase was linear.
The ‘English Channel Swim’ may have developed a special
myth in the last years since it is also called the ‘Everest’ of
swimming [27]. Since the first ‘English Channel Swim’ in
1875, seven fatalities (~0.4% of the starters) occurred until
2013 [28], which is considerably lower compared to the
1.3% fatalities on the ‘Mount Everest’ [29]. Regarding the
participation in women and men, men’s participation
increased in a more pronounced exponential manner
in the last years. Most probably, the motivation to com-
pete in ultra-endurance races differs between women and
men [30,31]. Competitors consider the ‘English Channel
Swim’ performed under traditional rules as a performance
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Figure 7 Change in performance of the annual fastest women from Great Britain (Panel A) and the United States of America (Panel B).
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among the greatest athletic feats that a human can achieve
[32] and the swimmers have established a goal and a plan
to reach this goal [33].

Participation by nationality

Regarding the participation by nationality, an important
finding was that British swimmers represented the high-
est number of successful solo swimmers for both women
and men. In addition, female and male British swimmers
improved their swim times across years. Considering the
overall number of swimmers, most of the participants
were from Great Britain, the United States of America,
Australia and Ireland. The most reasonable explanation
for the high frequency of British swimmers to partici-
pate in the ‘English Channel Swim’ is the vicinity of the
‘English Channel’ for British swimmers. British athletes
can reach Dover by car, train or plane. The port of
Dover is located ~128 km from London's Heathrow

Airport (~2 to 2.5 h). Regarding American and Australian
athletes, they have to arrive by plane. Most probably,
Americans and Australians can rather afford the expenses
of flight, accommodation and support for the ‘English
Channel Swim’ compared to swimmers from other
countries since the average salary of Americans is one
of the highest in the World compared to participants from
others countries [34]. A further aspect is that swimmers
from the United States of America and Australia are among
the best pool-swimmers worldwide [1,2]. Regarding swim-
mers from Ireland, two possible reasons might explain
their high participation. First, Ireland is relatively near to
England, and, second, temperatures are very low in Ireland
[35] and Irish people are most probably used to low air
and water temperatures.

In contrast to our hypothesis, French swimmers were
not among the leading nations regarding both participation
and performance in the ‘English Channel Swim’. Swimmers
can cross the ‘English Channel’ from England to France or
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Figure 8 Change in performance of the annual fastest men from Australia (Panel A), Great Britain (Panel B), Ireland (Panel C), South

from France to England [36]. Most swimmers crossed the
‘English Channel’ from England to France. Due to the heavy
traffic in the ‘English Channel’, where more than 500 vessels
pass through the shipping lanes each day [37], France
banned swimmers using the Calais to Dover route in 1993
[38]. This might be the main reason that French swimmers
were only on 11™ position regarding the number of
successful solo swimmers.

The fastest swimmers originate from Australia, USA and
Great Britain

A second hypothesis was that swimmers from leading
swim nations, such as the United States of America and
Australia, would dominate the ‘English Channel Swim’
since swimmers from the United States of America and
Australia are dominating indoor pool swimming [1,2].
The fastest swim times in the ‘English Channel Swim’
were achieved by swimmers from the United States of

America, Australia and Great Britain. Obviously, Australian
and US-American swimmers are also able to achieve fast
swim times in open-water ultra-distance swimming.
Although British swimmers achieved most of the
successful crossings and were among the fastest in the
‘English Channel Swim’, British swimmers are, however, not
among the fastest open-water ultra-distance swimmers.
Recent studies investigated the nationality of open-water
ultra-distance swimmers competing in 5 km, 10 km and
25 km world cup races [12-14] and in the 36-km ‘Maratona
del Golfo Capri-Napoli’ [10]. When the series of the FINA
(Fédération Internationale de Natation) 10 km races
with World Cup races, European Championships, World
Championships and Olympic Games were considered
from 2008 to 2012, most of the finishers originated from
Brazil, followed by athletes from Germany and Russia
[12]. In the FINA 5 km, 10 km and 25 km races held
between 2000 and 2012, most of the finishes in 5 and
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10 km were achieved for both women and men in held in Spain ahead of races in Italy. In 5 and 10 km,
races held in Italy ahead of races held in Spain. In  most of the successful finishes were achieved by ath-
25 km, however, more finishes were achieved in races letes originating from Italy, Russia and Germany. In
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25 km, however, most finishes were achieved by swim-
mers from Russia, Italy and France [14]. In the 36-km
‘Maratona del Golfo Capri-Napoli’ held in Italy since
1954, the fastest female swim times were achieved by
German swimmers, followed by swimmers from Italy
and Argentina. The fastest male swimmers originated
from Argentina followed by swimmers from Italy and
the United States of America [10]. A potential explan-
ation why British swimmers were not the fastest in the
‘Channel’ and in other open-water ultra-distance
swimming events might be the fact that swimming is
not among the top ten sports in England [39]. The
most popular sports in England are football, rugby,
badminton, tennis, golf, baseball, basketball, field
hockey, and wrestling [39].

We found that the annual fastest swimmers improved
across years, also when regarding the annual fastest
swimmers by nationality and the direction of the swim.
In other open-water ultra-swims such as the 46.5-km
'Manhattan Island Marathon Swim' held from 1983 to
2013, race times of the annual fastest women and men
remained stable across years [9]. The difference between
the 'Manhattan Island Marathon Swim' and the ‘English
Channel Swim’ is most probably the difference in the in-
vestigated time period. The 'Manhattan Island Marathon
Swim' was held since 1983, the ‘English Channel Swim’,
however, since 1875. Additionally, the 'Manhattan Island
Marathon Swim' is a classical race whereas athletes in
the ‘English Channel Swim’ have to compete as solo
swimmers. In another open-water ultra-distance swim,
the 36-km 'Maratona del Golfo Capri-Napoli' race held
from 1954 to 2013 in Italy, race times of the annual

fastest swimmers decreased linearly for both women and
for men [10]. This result confirms the present findings
that swim times of the annual fastest will became faster
when a considerably long period of time is considered.

The analysis of the annual fastest swimmers by nation-
ality revealed that swim times decreased for certain
groups linearly (i.e. women and men from the United
States of America, men from Australia and South Africa)
or non-linearly (i.e. women and men from Great Britain,
men from Ireland). A non-linear decrease in swim times
suggests that athletes in these groups have reached their
performances whereas a linear decrease suggests that
athletes in these groups should be able for further im-
provements in the near future. A potential explanation
for the differences in a linear or a non-linear trend might
be the length of the investigated time period. British
swimmers start in the ‘English Channel Swim’ since a
longer time than swimmers from other countries. Other
potential reasons for a linear or a non-linear trend in
performance might be changes in training concepts or
nutrition over the years.

Strengths, limitations, and implications for future research

A strength of this study is that the changes in swim
times were investigated using linear and non-linear re-
gression analyses. In this cross-sectional study, some
limitations can be addressed since variables such as age
[40-42], anthropometric characteristics [43-47], training
[43-48], and previous experience [44-46] with an effect on
ultra-endurance performance were not included. The mo-
tivation of these athletes is also unknown [30,31]. Future
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studies need to investigate what motivates these swim-
mers to cross the ‘English Channel’. Training, pre-race
preparation and nutrition might also differ between
US-American, Australian, and British swimmers.

Conclusions

Between 1875 and 2013, the most representative nations
in the ‘English Channel Swim’ were Great Britain, the
United States of America, Australia and Ireland. The
fastest swim times were achieved by athletes from the
United States of America, Australia and Great Britain.
Future studies need to investigate what motivates these

swimmers to cross the ‘English Channel’ and their train-
ing, pre-race preparation and nutrition.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

BK collected all data and drafted the manuscript. CR performed the statistical
analyses and helped in drafting the manuscript. TR revised the manuscript
critically for important intellectual content. All authors read and approved
the final manuscript.

Funding
The authors received no funding.



Knechtle et al. BMC Sports Science, Medicine and Rehabilitation 2014, 6:34

http://biomedcentral.com/2052-1847/6/34

Author details

'Institute of Primary Care, University of Zurich, Zurich, Switzerland.
“Gesundheitszentrum St. Gallen, St. Gallen, Switzerland. *Facharzt FMH fir
Allgemeinmedizin, Gesundheitszentrum St. Gallen, Vadianstrasse 26, 9001 St.
Gallen, Switzerland.

Received: 19 May 2013 Accepted: 18 August 2014
Published: 27 August 2014

References

1.

Trewin CB, Hopkins WG, Pyne DB: Relationship between world-ranking
and Olympic performance of swimmers. J Sports Sci 2004, 22:339-345.
Pyne D, Trewin C, Hopkins W: Progression and variability of competitive
performance of Olympic swimmers. J Sports Sci 2004, 22:613-620.
Wolfrum M, Rust CA, Rosemann T, Lepers R, Knechtle B: Changes in
breaststroke swimming performances in national and international athletes
competing between 1994 and 2011 -a comparison with freestyle
swimming performances. BMC Sports Sci Med Rehabil 2014, 6:18.

Wolfrum M, Knechtle B, Riist CA, Rosemann T, Lepers R: The effects of
course length on freestyle swimming speed in elite female and male
swimmers - a comparison of swimmers at national and international
level. Springerplus 2013, 2:643.

Eichenberger E, Knechtle B, Knechtle P, Rist CA, Rosemann T, Lepers R: No
gender difference in peak performance in ultra-endurance swimming
performance - Analysis of the ‘Zurich 12-h Swim’ from 1996 to 2010.
Chin J Physiol 2012, 55:346-351.

Eichenberger E, Knechtle B, Knechtle P, Rist CA, Rosemann T, Lepers R: Best
performances by men and women open-water swimmers during the 'English
Channel Swim' from 1900 to 2010. J Sports Sci 2012, 30:1295-1301.
Eichenberger E, Knechtle B, Knechtle P, Riist CA, Rosemann T, Lepers R, Senn
O: Sex difference in open-water ultra-swim performance in the longest
freshwater lake swim in Europe. J Strength Cond Res 2013, 27:1362-1369.
Fischer G, Knechtle B, Rust CA, Rosemann T: Male swimmers cross the
English Channel faster than female swimmers. Scand J Med Sci Sports
2013, 23:e48-e55.

Knechtle B, Rosemann T, Lepers R, Rist CA: Women outperform men in
ultra-distance swimming - the 'Manhattan Island Marathon Swim' from
1983 to 2013. Int J Sports Physiol Perform 2014 [Epub ahead of print].

Rust CA, Lepers R, Rosemann T, Knechtle B: Will women soon outperform
men in open-water ultra-distance swimming in the 'Maratona del Golfo
Capri-Napoli'? Springerplus 2014, 3:86.

Rist CA, Knechtle B, Rosemann T, Lepers R: Women reduced the sex
difference in open-water ultra-distance swimming, La Traversée
Internationale du Lac St-Jean, 1955-2012. Appl Physiol Nutr Metab 2014,
39:270-273.

Vogt P, Rust CA, Rosemann T, Lepers R, Knechtle B: Analysis of 10 km
swimming performance of elite male and female open-water swimmers.
Springerplus 2013, 2:603.

Zingg MA, Rust CA, Rosemann T, Lepers R, Knechtle B: Analysis of sex
differences in open-water ultra-distance swimming performances in the
FINA World Cup races in 5 km, 10 km and 25 km from 2000 to 2012.
BMC Sports Sci Med Rehabil 2014, 6:7.

Zingg MA, Rust CA, Rosemann T, Lepers R, Knechtle B: Analysis of
swimming performance in FINA World Cup long-distance open water
races. Extrem Physiol Med 2014, 3:2.

Lehnherr R, Knechtle B, Rist CA, Rosemann T, Lepers R: From double iron
to double deca iron ultra-triathlon - a retrospective data analysis
from1985 to 2011. Phys Cult Sport Stud Res 2012, 54:55-67.

Jeffery S, Knechtle B, Rust CA, Knechtle P, Rosemann T, Lepers R: European
dominance in triple iron ultra-triathlons from 1988 to 2011. J Sci Cycling
2012, 1:30-38.

Jurgens D, Knechtle B, Rust CA, Knechtle P, Rosemann T, Lepers R: An
analysis of participation and performance by nationality at ‘lronman
Switzerland’ from 1995 to 2011. J Sci Cycling 2012, 2:10-20.

Sigg K, Knechtle B, Rust CA, Knechtle P, Lepers R, Rosemann T: Central
European triathletes dominate double iron ultratriathlon - analysis of
participation and performance 1985-2011. Open Access J Sports Med 2012,
3:159-168.

Rist CA, Knechtle B, Knechtle P, Lepers R, Rosemann T, Onywera V:
European athletes dominate performances in double iron

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34,

35.

36.

37.
38.

39.

40.

42.

43.

44,

45.

46.

Page 14 of 15

ultra-triathlons - a retrospective data analysis from 1985 to 2010.
Eur J Sport Sci 2014, 14:539-S50.

Dahler P, Rist CA, Rosemann T, Lepers R, Knechtle B: Nation related
participation and performance trends in 'lronman Hawaii' from 1985 to
2012. BMC Sports Sci Med Rehabil 2014, 6:16.

Rust CA, Knechtle B, Knechtle P, Rosemann T, Lepers R: The aspect of
nationality in participation and performance at the ‘powerman duathlon
world Championship’ - ‘the powerman Zofingen’ from 2002 to 2011.

J Sci Cycling 2012, 2:33-39.

Stiefel M, Knechtle B, Rist CA, Rosemann T: Analysis of performances at
the ‘Ironman Hawaii triathlon’ and its qualifier events with respect to
nationality. J Sci Cycling 2013, 2:27-34.

Channel Swimming: Successful Crossings. website http://www.dover.uk.com/
channelswimming/swims/.

The Channel Swimming Association: The Channel Swimming Association..
website http://www.channelswimmingassociation.com.

Hoffman MD, Wegelin JA: The western states 100-mile endurance Run:
participation and performance trends. Med Sci Sports Exerc 2009,
41:2191-2198.

Knechtle B, Knechtle P, Lepers R: Participation and performance trends in
ultra-triathlons from 1985 to 2009. Scand J Med Sci Sports 2011, 21:282-e90.
The Daily News of Open Water Swimming: Mount Everest vs: English Channel -
Which Is More Difficult? Website http://dailynews.openwaterswimming.com/
2013/04/mount-everest-vs-english-channel-which.html.

Channel Swimming Fatalities: website http://www.dover.uk.com/
channelswimming/fatalities.php.

Firth PG, Zheng H, Windsor JS, Sutherland Al, Imray CH, Moore GW, Semple
JL, Roach RC, Salisbury RA: Mortality on Mount Everest, 1921-2006:
descriptive study. BMJ 2008, 337:a2654.

Krouse RZ, Ransdell LB, Lucas SM, Pritchard ME: Motivation, goal orientation,
coaching, and training habits of women ultrarunners. J Strength Cond Res
2011, 25:2835-2842.

Schiler J, Wegner M, Knechtle B: Implicit motives and basic need satisfaction
in extreme endurance sports. J Sport Exerc Psychol 2014, 36:300.

The only three things that matter in channel swimming: website
http://marathonswimmers.org/blog/2013/02/only-three-things.

David Walliams' Endurance Swimming Coach Reveals All: website
http://www.pponline.co.uk/encyc/david-walliams-endurance-swimming-
coach-reveals-all-39465.

International Average Salary Income Database: website http://www.
worldsalaries.org.

Ireland's weather: website http://www.ireland.com/en-us/about-ireland/
discover-ireland/irelands-weather.

Channel Swimming: Introduction to the English Channel. website
http://www.dover.uk.com/channelswimming.

Channel Traffic live map. website http://www.dover.uk.com/channeltraffic.
Ban on swims across Channel urged by French coastguard: Website
http://www.bbc.co.uk/news/uk-england-kent-11664240.

Most Popular Sports in United Kingdom: website http://mostpopularsports.
net/in-united-kingdom.

Knechtle B, Rust CA, Rosemann T, Lepers R: Age-related changes in 100-km
ultra-marathon running performance. Age (Dordr) 2012, 34:1033-1045.
Lepers R, Rust CA, Stapley PJ, Knechtle B: Relative improvements in
endurance performance with age: evidence from 25 years of Hawaii
Ironman racing. Age (Dordr) 2013, 35:953-962.

Lepers R, Maffiuletti NA: Age and gender interactions in ultraendurance
performance: insight from the triathlon. Med Sci Sports Exerc 2011,
43:134-139.

Knechtle B, Knechtle P, Rosemann T: Upper body skinfold thickness is
related to race performance in male Ironman triathletes. Int J Sports
Med 2011, 32:20-27.

Knechtle B, Wirth A, Baumann B, Knechtle P, Rosemann T, Oliver S:
Differential correlations between anthropometry, training volume, and
performance in male and female Ironman triathletes. J Strength Cond Res
2010, 24:2785-2793.

Knechtle B, Knechtle P, Rosemann T, Senn O: Personal best time, not
anthropometry or training volume, is associated with total race time in a
triple iron triathlon. J Strength Cond Res 2011, 25:1142-1150.

Knechtle B, Wirth A, Baumann B, Knechtle P, Rosemann T: Personal best time,
percent body fat, and training are differently associated with race time for
male and female ironman triathletes. Res Q Exerc Sport 2010, 81:62-68.


http://www.dover.uk.com/channelswimming/swims/
http://www.dover.uk.com/channelswimming/swims/
http://www.channelswimmingassociation.com
http://dailynews.openwaterswimming.com/2013/04/mount-everest-vs-english-channel-which.html
http://dailynews.openwaterswimming.com/2013/04/mount-everest-vs-english-channel-which.html
http://www.dover.uk.com/channelswimming/fatalities.php
http://www.dover.uk.com/channelswimming/fatalities.php
http://marathonswimmers.org/blog/2013/02/only-three-things
http://www.pponline.co.uk/encyc/david-walliams-endurance-swimming-coach-reveals-all-39465
http://www.pponline.co.uk/encyc/david-walliams-endurance-swimming-coach-reveals-all-39465
http://www.worldsalaries.org
http://www.worldsalaries.org
http://www.ireland.com/en-us/about-ireland/discover-ireland/irelands-weather
http://www.ireland.com/en-us/about-ireland/discover-ireland/irelands-weather
http://www.dover.uk.com/channelswimming
http://www.dover.uk.com/channeltraffic
http://www.bbc.co.uk/news/uk-england-kent-11664240
http://mostpopularsports.net/in-united-kingdom
http://mostpopularsports.net/in-united-kingdom

Knechtle et al. BMC Sports Science, Medicine and Rehabilitation 2014, 6:34 Page 15 of 15
http://biomedcentral.com/2052-1847/6/34

47. Knechtle B, Baumann B, Knechtle P, Rosemann T: Speed during training
and anthropometric measures in relation to race performance by male
and female open-water ultra-endurance swimmers. Percept Mot Skills
2010, 111:463-474.

48. Knechtle B, Baumann B, Knechtle P, Rosemann T: What influences race
performance in male open-water ultra-endurance swimmers:
anthropometry or training? Human Movement 2010, 11:91-95.

doi:10.1186/2052-1847-6-34

Cite this article as: Knechtle et al.: Participation and performance trends
by nationality in the ‘English Channel Swim’ from 1875 to 2013. BMC
Sports Science, Medicine and Rehabilitation 2014 6:34.

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at ( -
www.biomedcentral.com/submit BiolVed Central




	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Ethics
	Participants
	The ‘English Channel Swim’
	Statistical analysis

	Results
	Participation trends
	Performance trends

	Discussion
	Exponential increase in participation
	Participation by nationality
	The fastest swimmers originate from Australia, USA and Great Britain
	Strengths, limitations, and implications for future research

	Conclusions
	Competing interests
	Authors’ contributions
	Funding
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


