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Each ofthe various phases of 
altitude training has specific 
characteristics and, therefore, presents 
specific problems. The Author here 
examines each ofthem separately, 
illustrating his personal experience with 
runners at St. Moritz, and eoncludes 
that although this type of training has 
both advantages and disadvantages, he 
considers the advantages 
predominant* • 

This is a precis taken from a report 
on an international training course 
held at St Moritz in 1982. 

It is not possible to verify scientifi
cally results of training at high altitude. 
Many other factors, to me much more 
important, of a psyehical, psychologi
cal and physiological nature favour 
training at St Moritz. Among these are: 

a) a change in the training environ
ment. The high Engadine is truly an 
ideal spot for running training; 

b) a change of climate; 
c) variety in the training terrain; 
d) the warmth of welcome; 
e) the almost perfect technical 

facilities; 
f) peace and quiet which favour, in 

an ideal way, an optimal distribution of 
the phases of training and of recupera
tion; 

g) a distancing of the athlete from 
competition which finally brings about 
a "hunger to race". 

Before undertaking an experience of 
this kind, it is absolutely necessary to 
consider certain problems, direetly 
concerned with high altitude. 53 



1) The atmospheric pressure: if it is 
at 100% at sea level, it is no more than 
50% at 5,500 m and 43% at 8,500 m. 
The partial pressure of oxygen (there
fore the oxygen contained in the re-
spired air) decreases similarly. 

2) The temperature: it falls with al
titude by .56 degrees per 100 m. The 
difference between Chamonix and 
Mont Blane is 22.4 degrees. The 
humidity of the air lessens rapidly and 
attains the half of its value at 2000m. 
(100% at sea level), and 1/4 at 4000m. 
Consequently, there is an increase of 
ultra violet rays with some possible 
härm to the skin, to the lips and to the 
conjunctivita. 

3) Tollerance to altitude as a fune
tion of age: the stress caused by al
titude implies a certain prudenee in the 
practice of sport. For young athletes, 
living below 1000m, one should be firm 
and fix the limits of altitude as follows: 
lOyears 2000m. 
14 years 2500m. 
16 years 3000m. 
18 years 4000m. 

These figures apply, of course, to 
non-aeclimatized subjects. 

4) Air resistance: Space without en
tering into details, at sea level the 
energy necessary to overcome air resis
tance, during a three mile race, (1 mile 
= 1609m) eonstitutes 11% of the total 
expenditure of energy during the run. 
At the altitude of Mexico, this figure 
falls. 

For Sprinters and cyclists this gain is 
even greater. 

5) Mountain sickness: characterised 
by aches, nausea, sleeping problems, 
slight breathlessness and weakness. 
Rare below 2000m, it varies aecording 
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6) Acute lung oedema (OAD). The 
physiopathological mechanism of this 
is unknown. It is rare below 2500m and 
occurs between 24 to 60 hours after ar
rival at altitude: dry cough, weakness, 
aches, tachycardia (rapid heart beat), 
breathlessness. 

In conclusion, the Symptoms most 
frequently encountered with athletes 
training at altitude are aches, digestive 
troubles with sleep. 

A training camp at the altitude of St. 
Moritz should have a duration of 3 to 4 
weeks. This is valid for an altitude of 
1800 - 2300m at which the lessening of 
the cardiac circulation is very slight. 
For the first time this year, we have 
opted for a duration of 4 weeks, while, 
until now, we were content with 3 
weeks. Training during these 4 weeks 
went in the following manner: 

1) a period of acclimatization 
(about 5 days); 

2) a period of normal, hard training 
(about 12 to 14 days); 

3) a period of assimilation and re
cuperation (about 5 to 6 days). 

Period of acclimatization 

This is a vital period for every athlete 
which depends, in fact, on several fac
tors. 
Firstly, arrival at high altitude is ac
companied, on aecount of the decrease 
of oxygen in the expired air, with 
hyperventilation and, consequently a 
decrease of the carbonic acid gas held 
in the blood. But high altitude causes 
also an increase of arterial pressure 
with an increase of the cardiac work, as 
well as a decrease of the cerebral blood 
circulation. The hyperventilation, due 
to altitude, is also accompanied by a 



slight reactionary retention of Chloride 
and especially of compensatory lae
tate, thus increasing the laetacid base 
and consequently causing a diminished 
tolerance to effort. The hyperventila
tion created by altitude is accompanied 
by a State of dehydration which could 
be dangerous if maintained, without 
correction, for several hours. 

The second mechanism of adapta
tion is the increase in the concentration 
of haemoglobin. At an altitude of 
2800m, this increases by about 20%, 
the red eorpuscles increase in the same 
proportion. These changes are brought 
about progressively. 

The training during this period con
sists basically of endurance runs at a re
latively gentle pace. It is even advis
able, with young athletes who are at al
titude for the first time, merely to take 
a few walks, wearing warm up shoes 
and keeping up a good, brisk rhythm. 
The pace of these training sessions 
should get gradually faster. 

Period of normal trammg 

During this period attention must be 
given to training sessions which give 
rise to the phenomenon of oxygen 
debt. In a 400 - 800m race, 50% of the 
energy expended is fumished by the 
anaerobic pathway. This percentage is 
unchanged at the beginning of the stay 
at altitude. However, with acclimatiza
tion, a loss in the body's biearbonates is 
produeed, with a consequent decrease 
in tollerance towards increased lactic 
acid. From this one can draw three con
clusions: 

— to adopt, at the beginning of 
track training, a progressive system, 
taking the first runs at a more gentle 
pace in order to avoid "muscular as-

phyxia", which is more easily provoked 
at altitude; 

— to learn a new respiratory ba
lance (rhythm ofthe running strides) as 
a funetion of altitude which determines 
an increase in Ventilation (values grea
ter than 200/min.); 

— recuperation between training 
loads should be slower than at sea 
level, - an increase in rest periods and a 
decrease in the total volume of train
ing. 

It is my belief that great care must be 
exercised, at altitude, with the distribu
tion of the training loads and recovery 
periods in the training of athletes, 
especially young athletes. Rather than 
fixing set times of rest intervals, it is 
better to pay attention to the reactions 
and the sensations experienced by the 
athletes themselves. I would say also 
that the adaptation to altitude and the 
rest period between training loads can 
be extremely variable aecording to the 
type of athlete concerned. Those 
athletes who have a relatively large 
musele mass adapt more slowly and ex
perience many more problems of re
covery than the more linear type 
athletes. Their recovery can be im
proved or accelerated by regulär mas
sage sessions (athletes that are natur
ally quick or powerful as opposed to 
endurance athletes). During this 
period, it is equally advisable to con
sider a great part of the endurance 
units of training as units of assimilation 
and recuperation. 

I generally conciude this period with 
a training session in the form of a test in 
which I ask my athletes to run two dif
ferent distances below their racing dis
tance and at a rhythm equal to or 
superior to that of the competition, 
while taking recovery period in bet- 55 



ween up to or more than 8 minutes. 
One can also note that the prineipal 
factor for results in races up to 60 mi
nutes is the maximum consumption of 
oxygen per minute (VO.max). With al
titude the V02 max will suffer a loss cal
eulated as between 7-9.5% for each 
block of 1000 metres above sea level. 
Before the Mexico Games, on the basis 
of the physiological knowledge that we 
had at the time, forecasts had been 
made about the athletic results. For 
example, it had been foreeast that 
there would be an addition in time of 
6.7% for the 5000 meters and the 10000 
meters and of 17-20% for the 
marathon. In fact, these losses of time 
did not exceed 6-8% even in efforts of 
pure endurance. 

56 

Period of assimilation 
and recuperation 

This period is characterized by a de
crease in the intensity and in the vol
ume of training. It must allow, during 
the 5 to 6 days before the retum to sea 
level, an easy assimilation of the work 
effected in the preceding period and 
must bring about good recuperation 
from it. 

Return to Sea Level 

The planning of the training camp 
should be made in such a way that the 
retum to sea level will coincide with a 
competition. If this is not possible, one 
can however replace this competition 
with a fairly intensive training session 
on the track. Generally, this competi
tion or this training session goes off 
very well. Following this and for 3 or 5 
days one can see certain problems in 
the training. But, from the seventh day 
on, everything begins to go well and 

one arrives at a period of 10 days or so 
in which it seems the effeet of altitude is 
being seen at its maximum. I think, 
however, that one must remain very 
careful and make no generalizations. 
In fact, many experiences have shown 
me that each athlete reacts individually 
and that it is pretty difficult to plan with 
certainty the retum to sea level, with
out having a minimum of one or two 
years of practice. However, one can 
avoid most of the possible errors by ob-
serving general principles. 

Precautions to be taken during 
a Course held at altitude 

Do not go up into altitude without 
being perfectly fit. In fact, at altitude, 
an inflammation or infectious fever, 
ete, will not get better but on the con
trary could easily get much worse. 

Make sure you have plenty of train
ing kit with you and don't be afraid, 
even if the camp is taking planee in July 
or in August, to take out certain gar-
ments generally used in winter (gloves, 
hats, tights, padded vests, ete). 

Take every precaution not to catch 
cold. Cover yourself up sufficiently 
during training sessions, even if the 
weather seems fine and warm (the 
wind is always blowing in Engadine 
and the weather can change very 
rapidly). Between sets cover up im
mediately, don't run in rain without 
being well covered (with a training wet-
suit) in order to look after your joints 
(especially the knees). Take with you 
something that will act quickly and ef
fectively against colds. 

Don't be in too much of a hurry and 
leam how to take your time. (Phases of 
acclimatization and recuperation). 

Take sufficient sleep. If during the 
first days sleep is difficult, take one or 



two mild sleeping tablets. 
Take enough eleetrolite liquid. 
Don't forget your sun-glasses and 

protective ointments for the skin and 
for the lips (against conjunetivitis and 
ultra-violet excess tanning). For the 
first time at altitude, decrease the nor
mal volume of training. 

Increase the rest periods. 
At the beginning ofthe stay, it would 

be advisable to be able to have a gen
eral eheek-up from a doctor, with 
analysis of the blood and urine. 

This test could be taken again once 
or twice during the stay. 

Conclusions 

I am completely in favour of training 
camps at altitude even though I realize 
that this type of training work contains 
advantages and disadvantages. In my 
view, and thinking of our athletes, the 
advantages are predominant. 

If several countries have had bad ex
periences on this subjeet, I believe, 

that it is mainly because they have 
made big mistakes (the stay has been 
too short, the phase of acclimatization 
much too short or even non-existent, 
the intensity of training has been much 
too violent, the phase of recuperation 
much too weak, there has been bad 
planning in relation to competition, 
etc.). In 1972, before the Munich 
Olympic Games, the Swiss runners in 
contact with the English and particu
larly with Dave Bedford committed 
gross mistakes which eost them very 
dearly. It has taken many years to be 
able to say with certainty that it was not 
the training camp at altitude which was 
to blame, but the way in which things 
were carried out. Since then, I believe 
I am able to say that, for the majority of 
our runners, such stays at altitude can 
only be favourable and that, since we 
are lucky enough to possess a Centre 
like the one at St. Moritz, we would be 
very ill advised not to make use of all 
the possibilities it offers. 
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