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Abstract
Objective-To compare the long term survival of a

group of athletes taking prolonged vigorous physical
exercise to that of the general population.
Design-Follow up of a cohort of participants in

the Dutch eleven cities ice skating tour (a race and
recreational tour) over a distance of 200 kilometres.
Setting-Data on participation fromthe organising

committee and data on mortality from all munici-
palities in The Netherlands.
Subjects-2259 Male athletes.
Main outcome measures-Comparison of all cause

mortality in male participants in the tour with that in
the general population ofThe Netherlands.
Results-The standardised mortality ratio for all

participants during 32 years of follow up was 0-76
(95% confidence interval 0-68 to 0.85), and 0.90 (0.48
to 1-44) for participants in the race, and 0-72 (0-60 to
0.86) for participants in the recreational tour' who
finished within the time limit.
Conclusions-The capacity for prolonged and

vigorous physical exercise, particularly ifthe exercise
is recreational, is a strong indicator of longevity.

Introduction
Sports demanding prolonged vigorous physical

exercise are increasingly popular. Cities all over the
world take pride in organising marathons every year,
and millions of people exert themselves to the utmost
to participate in these events. Although many studies
show that physical activity prolongs life,"7 only limited
data are available about the long term survival of

4~~~~~~~~~~~~~~~~~~~~~~~~~~J

Participants in the recreational tourforn large groups, which makes the skating easier- the trip is a trial of
strength and endurance

people capable ofprolonged vigorous physical exercise.
The main evidence regarding longevity applies to those
who take moderate exercise. No benefits or only
minor advantages regarding life expectancy have been
reported in professional athletes.8"o We report the
32 year mortality ofmen who had shown their capacity
for prolonged and vigorous physical exercise by taking
part in a traditional Dutch ice skating race or tour of
200 kilometres in one day. The goal of our study was to
determine whether the long term mortality of those
who completed the event remained favourable when
compared to the general population, in particular after
prolonged follow up.

Subjects and methods
THE ELEVEN CITIES ICE SKATING TOUR

The eleven cities ice skating tour (De Elfstedentocht)
is a one day tour over a distance of 200 kilometres. Two
groups, representing all ranks and stations in The
Netherlands, participate: semiprofessional and recrea-
tional ice speed skaters. The event takes place in any
year when the ice on the channels of Friesland, a
northern province of The Netherlands, is strong
enough. Since 1909, the year of the first official eleven
cities ice skating tour, only 14 races have been possible.
To decide whether a race is possible, "ice masters"
belonging to the Friessche Elfstedenvereniging
monitor the ice on the major canals of Friesland.
Whenever the ice is'sufficiently strong at all sites, a
preliminary warning is given that the race might be
held within two or three days. Final permission to hold
the race is delivered the day before the race is held.
Preferential enrolment is given to members of the
Friessche Elfstedenvereniging, which organises the
race. The maximum number of participants is dictated
by ice and organisational constraints and is currently
set at 20 000.

Parents leave their work and children, priests leave
their parishes (the winner of the first tour was a
clergyman), doctors force their colleagues to do an
immediate locum, and some expatriate Dutch who
think that they will obtain preferential treatment take a
transatlantic flight to enrol in time. Life in The
Netherlands comes to a virtual standstill. The race
starts in the dark at 5 30 am, and the participants of
the recreational tour depart in small groups every
15 minutes thereafter. Control posts watch the
progression of all participants at each of the "eleven
cities"; controllers have the authority to take exhausted
participants, or those with signs of facial frostbite,
from the ice or to stop the race if weather conditions, or
'the ice, deteriorate. Competitors in the race have to
finish within two hours of the winner's time and
participants in the recreational tour before midnight;
otherwise they are considered as not having arrived "in
time." In The Netherlands and abroad there is full
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media coverage and hundreds of thousands of people
go to watch alongside the canals. Celebrities are often
present at the finish; at the 14th and latest race, in
1986, the Queen was not only ceremonially present:
she awaited the 18 year old crown prince, who
managed to arrive "in time" (accompanied by skating
bodyguards). Those who arrive in time receive a tiny
silver badge, a stylised cross, the symbol of the society
organising the race; it is considered by many the most
precious insignia in The Netherlands.
On 14 February 1956, during the 11th tour, 259 men

competed in the speed race and 6070 people (2%
women) participated in the recreational tour. The time
of the winner of the speed race was 8 hours 46 minutes,
a mean speed of 22 74 km/h (in 1986 the winning time
was 6 hours 46 minutes). Of the participants in the
1956 race, 109 reached the finish in Leeuwarden within
two hours of the winner. Of the participants of the
recreational tour, 4739 arrived at the finish before
midnight. The average skating time thus varied
between nine and 18 5 hours. Temperature was
- 7°C, there was hardly any wind, and it was snowing. "

It was considered a mild tour in comparison, for
example, with the 12th tour in 1963, when 98-6% of
the 9294 participants had to be taken from the ice and
several people had to be treated because of frostbite.

FOLLOW UP

In our follow up study we included all 259 men who
took part in the speed race and the 1000 men finishing
the tour within the time limit and 1000 who did not
whose names came first in the alphabet. Though the
number ofwomen has increased considerably in recent
tours, it was too small to yield statistically reliable
estimates. Handwritten cards with initials, surname,
date of birth, and address were available from the 1956
enrolment. The follow up covered the period between
the day of the race, 14 February 1956, to 31 December
1988. Mean age at the time of the race was 30 4 years
(range 16-69, SD 8-7). Mean age of participants who
finished the race or the tour was 28-9 years, and the
mean age of participants who did not finish in time was
31-6 years.

Information about vital state was obtained from
the administration of the municipality in which the
participants had lived in 1956. If participants had
moved to another municipality the new address was
requested and the procedure repeated until the present
place of residence or date of death was known. Vital

TABLE I-Mortality ofparticipants of the eleven cities ice skating tour according to age in 1956 compared
with mortality in general population

Years of follow up Ratio
Age in All (95% confidence interval)
1956 No 0-9 10-19 20-29 30-32 participants of observed to expected deaths

15-19 118 0/ 0-36 1/ 0 37 0/ 0-63 2/ 0-68 3/ 2 04 1-47 (0-26 to 3-66)
20-29 1085 6/ 9-92 9/ 15-78 33/ 38-35 12/15-38 60/ 79-43 0-76(0-57to0-96)
30-39 621 8/10-97 27/ 30 08 52/ 71 45 19/22-60 106/135-10 0-78(0-64to0-94)
40-49 244 3/12 77 29/ 37-33 57/ 77-50 15/18-91 104/146-51 0-71 (0-58 to 0-86)
50-59 51 4/ 7 12 9/ 16-78 23/ 26-01 2/ 2-42 38/ 52-33 0-73(0-51 to 0-98)
60-69 10 2/ 2-55 4/ 4-46 4/ 0 59 10/ 7-60 1-31 (0-62to2-28)

Total 2129 23/43 69 79/104 80 169/214-53 50/59 99 321/423-01 0-76(0-68to0-85)
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Years of follow up
Standardised mortality ratios (bars indicate 95% confidence intervals)
of participants in the eleven cities ice skating tour, in successive
increments offollow up, according to participation in the race or the
recreational tour and amrval wit/hin the time limits. Participants in the
race who did not finish within the time limit of the race may have
completed the tour within the time limitfor the recreational skaters

state could be ascertained for 94-2% of the cohort.
The total follow up experience of the cohort was
62 113 person years.

ANALYSIS

All cause mortality was compared with that in the
male Dutch general population over the same calendar
period.'2 The number of person years at risk and
standardised mortality ratios (ratios of observed to
expected mortality) adjusted for five year age and
calendar time categories were computed with the
PYRS program.'3 When a standardised mortality ratio
equals unity the mortality in the cohort at hand equals
that of the general population ofthe same age structure;
when the ratio is below unity the mortality in the
cohort is lower than expected. The amount by which
mortality is lowered can be expressed as the percentage
decrease from unity. We used 95% confidence intervals
throughout.

Results
Among the 2129 men the observed all cause mortality

was 24% lower than expected during the entire 32 year
follow up period (table I). The strongest reduction in
mortality (47%) was found during the first 10 years
after the race. Although there was a gradual decline of
this favourable effect, the mortality of participants was
still 17% less after more than 30 years (table II).
Men aged between 40 and 60 had the lowest

observed to expected ratios of all cause mortality (0 71

TABLE II-Mortality in participants in the Dutch eleven cities ice skating race and tour

Years of follow up Ratio
All (95% confidence interval)

0-9 10-19 20-29 30-32 participants of observed to expected deaths

Race participants:
Finished within time limit (n= 100) 0/ 1-43 4/ 3-65 8/ 8-09 2/ 2-33 14/ 15-58 0-90 (0-48 to 144)
Not finished within time limit (n= 140) 3/ 2-97 1/ 7-96 12/ 17 78 4/ 4-94 20/ 33-65 0-59 (036 to 089)

Tour participants:
Finished within time limit (n=953) 9/16-70 27/ 39-47 63/ 8546 21/24-85 120/16646 0-72 (0-60 to 0-86)
Not finished within time limit (n=936) 11/22-77 47/ 53-83 86/10329 23/27-76 167/207-65 0-80 (0-68 to 0-93)

Total(n=2129) 23/43-69 79/104-80 169/21453 50/59-99 321/42301 0-76(068to0-85)
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Where the ice is not reliable participants have to 'klune" -to walk on land over a short distance.2 To protect
the steel blades of their skates, carpets or straw are spread on the ground. "Klunen" aggravates the
circumstances as the rhythm ofskating is interrupted

(0 60 to 0-84)). Neither the younger nor the older
groups of contestants lived longer than expected.
Standardised mortality ratios differed considerably
among the four groups (figure). The long term survival
of the competitors who arrived within two hours after
the winner did not differ significantly from that of the.
general population (0-90 (0-48 to 1-44)), but the
standardised mortality ratio for athletes who did not
finish within this time limit was 0-59 (0-36 to 0-89).
The recreational 'skaters also had a much better
survival compared with'that in the general population.
There was a slight benefit in finishing: the standardised
mortality ratios for those who finished the tour before-
midnight was 0-71 (60 to 086) and for those who had
to give up 0-80 (0-68 to 0-93).

Discussion
This study was designed to test the hypothesis that

ordinary men who have shown excellent physical
fitness benefit from a continued reduction in mortality.
Given the available data, only a limited number of
cofactors was studied: age, sex, and the completion
of the tour or race. The mortality reduction that we
observed ranged from 10% to 41%, depending on age
and participation group. This reduction persisted over
time. No dose-effect relation was found as arrival
within the time limits did not alter the standardised
mortality ratios greatly. In fact, those who completed
the race did nit have a better survival than the
participants in the recreational tour or the general
population. The reduction in mortality was greatest
among middle aged men. Perhaps the younger
participants simply had the advantage of the bravura of
their age, without real and continuing physical fitness,
whereas in the older contestants this effect might have
worn off. Although differences were found between
participating groups and age categories, there was a
wide overlap of confidence intervals, mainly due to the
small size of the groups.

The beneficial effect during the first few years of
follow up is obviously due to a "healthy cohort" effect.
The prevalence of diseases that severely limit life
expectancy must have been low among participants
of the eleven cities ice skating tour. It was more
surprising to find that the reduced mortality continued
to exist after more than 20 years. Still, it can be argued
that prolonged survival might be due to other lifestyle
factors. Athletes certainly have lower blood pressure
and a lower body mass index, and in general they
smoke less. In other studies differences in risk factors
between physically active and sedentary people
were not strong enough to explain, the decreased
mortality. '-`
Comparing the results of this investigation with

previously published reports is difficult. In this study
"physical fitness" stands for the capacity to perform
vigorous physical exercise during a prolonged time,
10 hours or more. Other studies used self reported data
on leisure sports,' a treadmill test,5 or the number of
years of professional athletics."'

It is more difficult to assess whether the participants
of the eleven cities race and tour actively maintain their
physical fitness. We believe that most of them have
been physically fit for a long time. Every winter there is
recurrent and unnerving uncertainty whether the tour
will take place; most enthusiasts try to be in good
physical condition all winter and train on artificial ice.
Indeed, given that the race depends on the weather, it
can be announced only a few days before it takes place.
The first eleven cities ice skating tour after 1956 was
held in 1963, and in spite of extremely bad weather
conditions 9294 participants were present at the start.
We conclude that men with excellent physical fitness

who are capable of prolonged vigorous exercise have a
better life expectancy than the general population,
although professional athletes do not seem to share this
advantage.

We thank G G Witsen Elias, secretary of the board of the
Elfstedenvereniging, for providing data.
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