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THE MARATHON RACE: MODERN 
TRAINING METHODOLOGY 

Ciiampaolo Lenzi 

• • This is another paper presenied at 
the 10th International Track & Field 
Coaches Association Congress held in 
Buenos Aires in November 1986. The 
author is the head coach ofthe Italian 
men s marathon team. He illustrates the 
more important aspecis of a marathon 
runner's training and deals in particular 
with a specific training cycle of 8 to 10 
weeks to prepare an athlete for a major 
competition. * . 

Translated by Alessandra Lombardi 

The length and intensity of the 
marathon race are such that they drain 
the runner's energy reserves. The 
athlete cannot restore them during the 
race and he, therefore, has a limited 
"aerobic capacity". It is mainly the 
muscular glycogen depletion that re
stricts the marathon runner's perfor
mance capacity. The amount of glyco
gen available varies, depending on the 
diet, between 100 and 200 miliimoles 
per kilogram of muscle; this is the equi
valent of 1300 calories, while as many 
as 2500 calories are necessary to cover 
the distance of over 42 km. The rest of 
the energy that the working muscles 
need must obviously come from the 
metabolism of a good percentage of 
fatty acids. It is well known, however, 
that this combustion is not only much 
slower, it also requires more oxygen 
and can only take place in the presence 
of sugars. Consequently, a poor endur
ance, i.e. a decrease in efficiency dur
ing the competition, comes from a 
progressive sugar depletion. 41 



One of the more important features 
of a marathon runner's training hiust 
therefore be to identify and follow the 
method that will allow him to maintain 
the highest possible pace using the low
est amount of energy of glycidic origin. 
In other words, a method that will 
teach his muscles to burn a greater per
centage of fats and so save a fair quan
tity of sugars for the last part of the 
competition. 

Another fundamental aspect of 
training concerns the running 
technique; the athlete should master a 
technique that is both economical and 
efficient, he should also learn the im
portance of pace judgement and 
energy distribution. 

Falty acids and aerobic endurance 

Laboratory experiments in physiol
ogy, based on the measurements of the 
respiratory quotient, indicate that the 
metabolism of fatty acids varies ac
cording to the intensity of thc physical 
exercise. 

Figure 1 shows the results of these 
studies. Starting from the relationship 
between speed and heart beat, we can 
distinguish the different speeds at 
which the percentage consumption of 
fatty acids varies: slow pace running 
burns more fats: fast pace running 
burns more sugars. If the runner ex
ceeds the anaerobic ihreshold. the 
energy supply depends nearly exclu-
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sively on the sugars and the sugar de
pletion then increases dramatically 
swift, because of anaerobic glycolysis. 
During the competition, the marathon 
runner must, iherefore, remain 
reasonably below the speed at which he 
passes the anaerobic threshold. 

The training should be aimed at 
a progressive improvement of the 
parameters shown in Figure 1; that is to 
raise the anaerobic threshold in order 
to work wilh a higher safely margin 
and, at the same time, use a greater 
percentage of fatty acids. 

Running long disiances at a slow 
pace directs muscles towards the 
metabolism of fatty acids. There is a 
certain inertia of the physiological pro
cesses so that training at progressively 
increasing speed develops Ihe con
sumption of fatly acids and. In time, 
the muscles will learn to produce more 
intense work using a higher percentage 
ofthis fuel. 

This aspect is dealt wilh by means of 
long runs, where the inlensity is low or 
medium and the pace is kept uniform 
or increases progressively. These drills 
represent the greater part of a 
marathon runner's training and are, by 
far, the best way to improve hi^ specific 
endurance. On the other hand, fast 
runs, where the pace approaches the 
anaerobic threshold and even engages, 
in part, the lactacid system, raise the 
threshold itself and, therefore, develop 
his aerobic power. They also help the 
athlele lo distinguish the different mus
cular tensions; to be aware of how the 
tension changes in connection to the 
variations in speed. This allows him to 
select the muscles' effort and so choose 
the most economic solution according 
to the situation. 

Thc evülulion of endurance 

The increase of an athlete's endur
ance is connected to the years of prac
tice for distance races. Competitive 
runners never stop altogether, al
though they may, in some cases, 
greatly reduce the number of kilome
tres they cover during their training, 
namely. 

a) after a very severe training cycle 
in preparation for an importanl event; 

b) to dedicate more time to work 
that is complementary lo the specific 
training; 

c) lo vary the work loads during the 
long intervals between one marathon 
and the next. It is useful, at such times, 
to enter in competitions over shorter 
distances; races on the track, road 
races or cross country races (see Figure 
2 on the following page). 

A Iraining programme for the 
marathon includes periods of iraining 
Ihal are not specific, in which the ac
cent is on features not directly con
nected to the aerobic endurance. Even 
though the marathon race is ihe 
maximum expression of aerobic endur
ance, the final result is greatly influ
enced by other factors. These include 
the general muscular efficiency, in par
ticular of the muscles ofthe lower limbs 
and of the pelvic girdle, joirUßexilnlity 
and iruLscular extension and running 
technicpie. In other words, the work 
during such periods is aimed al improv
ing the efficiency of the mechanical ap
paratus thai will consume the energy 
produced by the motor. 

This is by no means a secondary is
sue. Most coaches experience every 
day the difficulties arising from incor
rect running movements that do nol 
fully exploit the athlete's potential. 
Such problems are never definitely sol- 43 
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ved, as regression is all too easy. Even 
in the case of marathon runners, run
ning is not sufficienl in itself, one 
should run correctly and pay attention 
to the efficiency of the levers involved 
in this movement. 

Some athletes learn quickly, even on 
their own; others never learn despite 
the continued efforts of their coach. 
Between these two extremes, how
ever, there is a wide field of action 
which can bring beneficial results if 
bolh athlete and coach approach the 
problem seriously, 

This aspect of the marathon run
ner's training should be first under
taken in periods that are al a safe dis
tance from the competition, but should 
then be followed-up during all the 
phases of the preparation. 

We must add that, if the training 
includes fast runs, engaging the 
anaerobic sysiem, il is not meant lo ac
custom the muscles to the discomfort 
caused by the presence of the by-pro
ducts of the energy releasing 
mechanism (this is unnecessary in the 
case of marathon runners), but to im
prove the recovery mechanisms; the 
hearl and the muscles not directly in
volved in the exercise, that therefore 
have plenty of oxygen, burn the lactic 
acid in the blood and it is then resyn-
thesized to glycogen by the liver and ihe 
kidneys. These shorl fast runs are in
cluded in the training also for other 
reasons, namely: 

— to improve the mechanical effi
ciency of the movemenis; 

— to maintain the qualities required 
for competitions over shorter dis
tances; 

— to vary the work loads; etc. 

Takenasa whole, al! we have said up 
to now, can be considered as pan ofthe 

long-term development of endurance, 
based on the fundamental principles 
common to all training procedures; it 
must be gradual and continuous. 

However, in a short-term training 
programme, in view of an important 
event, (an athlele should never com
pete in more than 2 or 3 high level 
marathon races a year), we have ex
perienced that the endurance of a ma
ture marathon runner can be brought 
to maximum levels wilh a cycle of 
specific work that lasts 8 to 10 weeks 
and ends wilh the compelilion. 

Endurance Training 

Figure 3 shows the training methods 
most used in the specific cycle before 
an importanl competition, to improve 
the power and capacity of the aerobic 
System. 

We should first of all note that the 
number of kilometers covered during 
this period increases greatly compared 
to the preceding periods, where work 
was dedicated to the other aspects of 
training, mentioned earlier, aimed at 
the development of the general fiiness 
or al the improvemenl of performance 
over shorter disiances . 

During this period, mature athleles 
cover 2ÜÜkm and more in the course of 
12 to 14 weekly sessions, with peaks of 
over 250km. Lately, we tend to qualify 
each session, i.e. maintain a higher av
erage speed, ralher than increase the 
number of kilometers. However, since 
the aim to be achieved is to accustom 
the marathon runner to this distance, 
training sessions of 2-2:30h of continu
ous running, wilh a progressive in
crease in speed, remain very impor
tant. 

Il goes without saying that an athlete 
cannot endure such workloads unless 45 



he is determined and concentrated and 
possesses the motivation necessary for 
marathon running. 

Training over long disiances adjusts 
the athlete lo the typical discomforts of 
this discipline: heaviness of the legs, 
painful joints and tendons, thirst, etc. 

Marathon Iraining always includes 
slow pace runs as exercises for recovery 
and regeneration which can also be 
used as maintenance training or as a 
preparalion for more intense work. 

Prolonged medium pace runs are, to
gether with marathon pace runs, the 
best drills lo induce the specific adapta
tion ofthe metabolism, meniioned ear-
Mer; this means teaching the muscles lo 
use the proper fuel: a correct mixture 
of fatty acids and sugars. 

The marathon pace runs are the most 
specific drills; the synthesis of the vari
ous adjustments. The athlete must 
learn to recognize the highest speed 
that he can maintain for the 2 hours and 
more of the competiiion. and practice 
it frequently during the last weeks of 
training. In this way he should learn lo 
perform al! the movemenis as econom
ically as possible, to be constantly 
aware of his body and to make sure that 
he is always relaxed and coordinated in 
his efforts. 

Other drills, such as fast continuous 
running, itUerval running and road run
ning, submit the oxygen transport sys
tem to a very intense effort, bordering 
on the anaerobic threshold; sometimes 
even producing a limited amount of 
lactic acid. This increases the oxygen 
upiake and accustoms the muscles to 
the production of a higher speed wilh
oul crealing an oxygen debt. These 
drills also improve the runner's skill, 
since it is thc discomfort, caused by the 
production of a more intense effort, 

46 that stimulates him lo perform the 

most economical and coordinated 
movements and lo relax the muscles 
of the trunk, the shoulders and the 
neck. When these muscles are too tense 
they hinder respiration. By relaxing 
them, the runner facilitates the return 
of the venous blood to the heart; recov
ery is then swifter and the work can be 
continued more profitably. 

The hearl rale, in addition to the 
athlete's sensations, is useful as a 
parameler to define and distinguish the 
intensity of the work in the various ph
ases of the preparation; i.e. to measure 
the athlete's effori as his condition 
progresses. Both athlete and coach 
well know that if3'30"/km representsa 
medium effort al the beginning, as the 
athlete's condition improves, it may 
well become easier and its training 
value changes. Il is the same as slow 
pace running. Speed, in itself, is only a 
relative indication of the athlete's ef
fort. A more exact measure comes 
from the heart's response to this effort 
and from the rate of respiration. 

On the basis of a great number of 
readings collected over a number of 
years from runners of different levels, 
we have been able to delimit the range 
of values of the heart rate thai corres
ponds to the various running speeds. 
The classifications are given in Figure 
4. As we can see, the average heart rate 
measured during a marathon race var
ies from 158 to 167 beats/minute. 
When, during their training, athletes 
perform a fast lap bringing their heart 
rate to a value between 170 and IHO b/ 
min.. we may be sure that some muscles 
will produce a limited amount of laclic 
acid, but it should not be accumulated. 
It will pass from the muscle fibres inlo 
the blood flow and be resynlhesized by 
other organs so that the aerobic ba
lance will remain unchanged. 



The Iraining speed for each athlete 
should be carefully calculated accord
ing to his physical condition at that mo
ment; all the more so. when the effort 
is intense. We base our calculations on 

the aerobic power of each athlete, 
measured on the field wilh tlje "Con-
coni Test". This gives us a fairiy exact 
indication of the speed at which each 
athlete reaches the anaerobic 
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threshold, that is. the beginning of the 
accumulation of lactic acid in the mus
cles. In the case of long distance run
ners and marathon runners, this speed 
is closely related to results obtained in 
an hour of running on the track. 

Figure 5 shows the results of a test 
carried out on Pizzolato a month be
fore the 1986 European Champion
ships at Stuttgart. As we can see, the 
relationship between the increase in 
speed and the increase ofthe heart rate 
ceases to be linear at the speed of 
20.6km/h; this indicates that above this 
speed the anaerobic system is seriously 
engaged. 

Using the results of a great number 
of tesls and detailed data on the train

ing schedules, we were able to establish 
the training speed; more exactly, its 
percentage variations, above or below 
the so-called threshold speed, in rela
tion to the desired effecis. In this way, 
each athlete's training is indi
vidualized. I should like to stress the 
imporlance of individualized training 
schedules especially when the work is 
intense, when the training speed ap
proaches the threshold speed. 

Figure 6 indicates the various 
"aerobic" drills included in the specific 
training cycle of a lop level marathon 
runner. The percentage variations of 
the iraining speed are calculated start
ing from the anaerobic threshold mea
sured for Pizzolato: 20.6km/h. We also 
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PIZZOLATO ORLANDO 1958 
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specify, for each exercise, the number 
of kilometres or the duration, and the 
respective speed, expressed in kilome
tres per minute. It is important to note 
that the duration, or number of 
kilometres, of the slow pace runs, the 
medium pace runs and the marathon 
pace runs, are progressively increased. 

Also in the case of the fast runs, it is 
better to increase the length of the 
exercise rather than to increase the 
speed too far above the anaerobic 
threshold; this is inappropriate and 
useless for marathon runners. 

Practical experience has shown us 
that the correct procedure is the fol
lowing; we first raise the number of 
kilometers of the repetitions runs (in
creasing bolh the number of repeti
tions and the length of each run); we 
then shorien the recovery between 

runs; lastly, we increase the speed of 
the recovery runs. 

At this point, it would appear only 
correct to explain how to construct a 
weekly cycle for specific training using 
the elements we have just illustrated. I 
musl repeal that there are no universal 
rules that can be applied in every mo
ment to all athletes. One must take into 
account each athlete's response, his 
weak points and his physical and 
psychological adjustment to the work 
loads. 

I can only say that I usually include 
two sessions of repetition runs (long and 
short runs may either be mixed to
gether in bolh sessions or separated so 
that each sessions is specialized); one 
or two sessions for runs at medium pace 
or progressively increasing pace or 
marathon pace; one session dedicated 
lo a long distance run. 49 



This is huw exhausted a marathon runner can be at Ihe end of the race 

One should keep In mind that 
some alhletes cannot endure two ses
sions of intense work one after the 
other, while oiher athletes respond 
better to a schedule where 2 or 3 ses
sions of heavy work are grouped to
gether; for instance, repetition runs on 
the first day, medium pace runs on the 

second day and a long dislance run on 
the third day, followed by 2 or 3 days of 
lighter work. In my opinion, this kind 
of schedule corresponds to the charac
teristics of marathon running and 
alhletes should try to progress towards 
it as thev mature, 
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