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Challenge Decathlon - Barriers 
on the way to becoming the 
"King o f Athletes" (Part II) 
by Günter T idow (Translated from the original German by Jürgen Schiffer) 

3.5 Speed and endurance: energy 
supply 

—, teve Ovett. the former world record 
3 holder over one mile. is reported to 

have said that he tried to annoy his 
team mate Daley Thompson, who was at 
that time world record holder in the de
cathlon. by remarking that the decathlon 
consisted of nine Mickey Mouse diseiplines 
and one genuine competition - namely the 
1.500m race. The fact that middle distance 
athletes in particular refuse to pledge their 
allegiance to the "kings of athletes" is not 
without good reason. The gap In Perfor
mance between themselves and the decath
letes is by far the greatest of all the disei
plines (see Figure 1). 

One reason for thls Is the energy supply 
which predomlnates in the individual com
petitions of the decathlon because that in it
self highlights the Special role played by the 
1500m event. Primarily anaerobic mecha
nlsms are activated in nine diseiplines; 
alaetaeid mechanlsms in the throws and 
jumps while in the 100m and 110m hurdles 
sprint, and especially in the 400m event, 
alaetaeid plus lactaeid mechanlsms are in
volved. In contrast, world-elass Perfor
mances in the 1.500m are inconceivable 
without a highly developed aerobic capacity 
(see Figure 7). 

From this point of view, the decathlon 
consists of 9 anaerobic speed-strength disei
plines and a primarily aerobic endurance 
contest. 

The chances of success are distributed cor
respondingly: athletes who by nature are 
supplied with a majority of type lib fibres In 
their arms and legs have the best prerequi

sites from the point of view of muscle me
chanics to achieve brilliant Performances In 
the throwing and jumping diseiplines. How
ever, because the three sprint diseiplines re
quire energy supply for about 22 (100m). 25 
(110m hurdles) and 100 muscle contractions 
(400m) per leg these demands In training 
and competition make corresponding adap
tations at least in the running muscles ab
solutely necessary. 

With decathletes this leads to a reduction 
of the original explosiveness of their legs. 
Thls Is particularly true in relation to the 
specialists in the throws and to some extent 
even in relation to the specialists In the 
jumps. 

As far as the 1.500m race is concerned. 
there is some evidence that the aerobic ca
pacity of the type II fibres too can be consid
erably increased through corresponding 
amounts of training. However, this always 
has negative effects on their contractility 
(Hather et al. 1991; Tidow 1994e). The secur
ing of the energy supply is the highest prior
ity of the biologieal system. and as a result, 
the muscle cells of the faster type (i.e. Hb 
and Ma fibres) are - in proportion to the 
training volumes - transformed in the direc
tion of a higher resistance to fatigue and are 
correspondingly equipped with more mito-
chondria, aerobic enzymes and develop a 
higher capillary density. This enables them to 
be used for longer periods of time and, in 
the context of an "intramuscular rotation 
mechanism", they can contribute to the mi-
cro-regeneratlon of the motor unlts even 
during the (running) exercise. This Is only 
possible through a reduction in the Perfor
mance capacity of the sarcoplasmatic reticu-
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lum and the cross section of the fibres. How
ever. the main effect is a considerable de
crease in the concentration of ATPase. Thls 
enzyme is necessary for the Splitting of ATP. 
The more ATPase is available, the more cross-
bridge cycles can be realised per unit of 
tlme. Thls in turn means that the ATPase 
concentration in a muscle fibre limits Its 
contractility (Larsson/Moss 1993). 

Middle distance specific training loads, 
which result in an increase of the aerobic ca
pacity, lead to a decrease in the jumping and 
throwing performance, possibly even in the 
100m performance. although the 1.500m 

Performance will improve considerably. To 
avoid any misunderstanding. nothing Is 
wrong with the use of extensive cross-coun
try runs for the development of an aerobic 
base as well as for regeneration during the 
preparation period. On the contrary. every de
cathlete should be able to move his own body 
weight for at least 45 minutes at a rather 
moderate speed as compared with a specialist 
(Kudu 1971;Sadurski/Mankiewicz 1975; Kudu 
1976; Seropjogin 1980). This is particularly 
important because the recovery between the 
diseiplines and between the competition days 
takes place exclusively aerobically. 

Figure 7: Energy supply in the decathlon diseiplines. As the percentage of anaerobic - alaetaeid or lactaeid - and 
aerobic shares in ATP resynthesis cannot be quantified by measurement, the lengths of the horizontal beams 
symbolise approximate values. MADER' has calculated the energy balance for track events by Computer Simula
tion. The basis of the model calculations is a world-elass decathlete with a bodyweight of 90kg and a relative 
maximal oxygen uptake of 58 ml and the following running Performances or post-exercise lactate values: 
100m: 10.60 sec (12 mmol/l), 400m: 48.00 sec (22 mmol/l). 110m hurdles: 13.80 see (10 mmol/l) and 1,500m: 
4:30 min (22 mmol/l). In using specialists for the latter diseipline with a relative VOjmax of 84 ml x kg ' for com
parisön, the model by MADER suggests that the distribution share in the energy supply is only shifted by about 
7% - from about 60% to 67% (see 'S') - in favour of a higher aerobic component. This difference, which at first 
sight seems to be small, becomes important if one considers that middle distance runners cover their distance at 
a running velocity which is 24% (!) higher. In other words it can be assumed that specialists do not have any 
problems in running 1,500m in a time of 4:30 min on a purely aerobic basis. In order to show clearly the inter
relationship between energy supply on the one hand and the three major fibre types of the skeletal muscula
ture on the other hand, the related shares (in percent) are indicated by different colours; it becomes evident at 
first glance that in the throwing and jumping diseiplines success is highly dependent on type 2b fibres. 

At first glance one can 
see that in 8 diseiplines 
the green colour - repre
senting anaerobic alactic 
metabolism - is dominat
ing. If one assumes that 
the presented relative 
propor t ion of energy 
supply is mirrored by the 
fibre distribution, it is ob
vious that a high share of 
fastest contracting type II 
b fibres in the diseipline-
speeifie final movers is a 
Performance l imi t ing 
prerequisite in th t 
throws, jumps and even 
in the Sprints. 

Aerobic: 
Type I I Type II a 

' As the specialist literature offers no calculations of the shares in the energy supply, the percentage values for 
the running diseiplines of the decathlon shown in Figure 7 are based on personal communication with Prof. Dr. 
Alois Mader (German Sports University, Cologne). 
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When the running Performances of spe
cialists over the 1500m distance are com
pared with those of decathletes, the Systems 
of energy provision which are available to 
these groups differ considerably. The maxi
mal oxygen uptake (VO^max) of decathletes 
is about 55 ml 07 x kg ' on average (Scheele 
1972; Pärnat et al. 1973; Berg et al. 1983; 
Tidow et al. 1983). whereas the V02max of 
specialists Is actually more than 40% higher. 
Therefore the decathletes. who have power
ful leg muscles. are forced to use anaerobic-
lactacid meehanisms earlier and to a greater 
extent than the middle-distance runners. 
The result Is an aeidosis which begins early 
on and Increases steadily during the course 
of the race because of the lack of possibility 
for compensation (this is particularly be
cause the trunk and arm muscles of the top-
level decathletes consist of predominantly 
type II fibres). 

The lactate values. which in spite of con
siderably worse running times are signifi
cantly higher than those measured in spe
cialists. are proof of the anaerobic share in 
energy provision which in relation to the 
slow running times is over-proportionally 
high. After a 4:20 min run, a decathlete 
showed a post-exercise lactate value of more 
than 25 mmol/l (Tidow et al. 1983). On the 
other band, the maximum lactate values of 
many decathletes after the 1,500m and 
400m race do not differ much from one an
other. When there Is an additionally low 
oxygen partial pressure caused by exposure 
to altitude - as during the Olympic Games In 
Mexico City - the performance difference 
between the decathletes and specialists be
comes even greater (Tidow 1991d).' 

3.6 Movement control: visual 
information processing 

The long jump Is characterised by the fact 
that, regardless of the take-off point, the re
sult is always recorded from the front edge 
of the take-off board, i.e. the take-off line. 

Therefore the run-up in the long jump is not 
a mere approach but includes the movement 
task to hit a certain spot precisely. It is a 
well-known fact that the precise placement 
of the take-off foot onto the board is some
times even difficult for specialists. As place
ment errors oecur under steady or even calm 
wind conditions. too. and because somc ath
letes have more run up problems than other 
athletes. the following causality may be as
sumed: if the run-up consists of 20 strides. 
the acceleration towards the board is pro
vided for by 20 push-off Impulses. When one 
compares different attempts. these Impulses 
are very similar although there Is a great 
probability that they are rarely identical. The 
result of this is a variability in the run-up 
pattern. However. if the athlete does not 
make any gross corrections. i.e. if he does 
not chop or lengthen bis strides. this vari
ability is hardly noticed. Moreover. this is 
even more the case when the board is 
reached during every attempt. The precisely 
measured run-up which the athlete utilises 
on the day of competition is based on a 
mean value which has been established days 
(or even weeks) before by way of trial and 
error. 

When the athlete's shape is different on 
the day of competition. there are bound to 
be difficulties in adaptation. The 'external' 
adaptation takes place by moving the check
mark backward or forward. The 'internal' 
adaptations. on the other band, take place 
almost unnoticed in the form of stride varia
tions. Those athletes who are able to visually 
pereeive their relative position in relation to 
the board can make adaptations by varying 
the Impulses, particularly In the middle sec
tion of the run-up. On the other band, those 
athletes showing deficiencies in the visual-
dynamic area will have difficulties which will 
be all the greater the more the daily rhythm 
and form of the athlete devlates from the 
shape he was in on the day when he estab
lished the length of his run-up. 

2 In the heptathlon the 800m race does not tax the athletes to a comparable degree (although their personal feeling is 
certainly quite different) because the anaerobic share in energy provision is at least half ofthe energy needed. Therefore 
specialisation in the 800m does not depend so much on a high aerobic capacity as a corresponding specialisation in the 
1500m. This is possibly the explanation for the greater ability of heptathletes to compete with specialists and the small
er relative differences in performance. 
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The art of the jumper therefore consists of 
the ability to make fine corrections in stride 
lengths during the run-up on the basis of Vi
sual information in such a way that the fol
lowing direct take-off preparation can then 
take place In an undisturbed way according 
to a fixed pattern. This strategy does not al
ways work completely without error. a fact 
that becomes especially obvious when the 
athlete enters the competition in bis best 
shape. Particularly those jumps where the 
athlete oversteps the board only by a narrow 
margin are more than once over-proportion
ally long. This may additionally be caused by 
the fact that a somewhat sharper bracing 
angle was intuitively chosen to correspond 
with the higher run-up velocity. With the 
horizontal distance of the head/eyes in rela
tion to the scratch line remaining identical, 
this causes the front of the take-off foot to 
be a little further forward which leads to a 
fouled attempt. 

There are at least three other decathlon 
diseiplines in which, similar to the long jump. 
the resulting performance depends on the 
athlete's ability to process visual information 
during locomotion as precisely as possible 
and to utilise thls information immediately 
in a dynamic way. However. in these disei
plines the demands are even higher because 
a certain spot which is not marked and 
therefore cannot be seen must nevertheless 
be hit as exactly as possible. This Is the case 
In the sprint hurdles. the pole vault and in 
the high jump, too. Here the athlete is re
quired to hit the optimal point of take-off in 
front of the obstacles or the take-off point. 
matching the grip height or the height of 
the bar. 

How difficult this can be even for hurdle 
specialists is highlighted by getting them to 
wear Special glasses which prevent them 
from seeing the hurdles. Not one of the spe
cialists was even able to clear the first hurdle 
without difficulty and most of them were 
only able to clear the second hurdle by using 
a safety jump (Schnell 1996). Thls finding is 
oarticularlv remarkable because in this ex
periment the run-up distance to the first 
hurdle and the distances between the hur
dles were Standard. This means that the con

ditions did not differ from the conditions the 
athletes were accustomed to and under 
which they had developed and reproduced 
their individual hurdles technique again and 
again - in some cases for more than a 
decade. 

In sprint hurdles. it is also necessary to re
ceive uninterrupted feedback about one's 
own relative position to the next obstacle in 
order to be able to adjust one's stride pat
tern accordingly. Unlike taking part in a 
sprint event In top form, where longer 
strides lead to a corresponding reduction of 
the number of strides which are necessary to 
reach the finish line, and also unlike the long 
jump (run-up) in top form, where the check
mark can be altered, the hurdles sprint is a 
compulsion run. Consequently, regardless of 
the athlete's rhythm or form on a particular 
day (and the wind conditions), the stride 
pattern must guarantee that the take off 
points in front of each hurdle are hlt opti
mally. When the stride lengths 'fit', the only 
way out is a Variation of the stride rate. In 
aeeepting thls fact, even the run-up to the 
first hurdle requires the ability to steer one
self correspondingly on the basis of visual 
information (Tidow 1992. 1996b). 

In the pole vault the task consists of plac
ing the front of the take-off foot exactly 
where the perpendicular dropped frnm the 
upper grip band makes contact with the 
ground. This is the only way of maximising 
the plant angle in relation to the individually 
chosen grip height (Tidow 1991a). In the 
pole vault the visual-dynamic demands are 
therefore even more difficult to be fulfllled 
than in the long jump. After all. there is no 
optical target (in contrast to a long jump 
take-off board) and the optimal point of 
take-off depends on the grip height chosen. 
The optical point of reference for the neces
sary "calculations" is the pole vault box sunk 
into the ground as well as the landing area 
surrounding the box. The end of the pole 
must be brought into contact with the stop-
board, which is 4 - 5m away from the 
vaulter. as exactly as possible and simultane
ously with the plant of the take-off foot. In 
order to guarantec that this takes place 
smoothly the vaulter must init iate the 
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preparation for the plant by moving the pole 
forward and upward in a visually controlled 
manner about three strides before the take
off contact. Whether the vaulter breaks off 
bis attempt shortly before the plant or not is 
consequently very much dependent on 
whether he subjectively pereeives bis own 
relative position including the tip of the 
pole, which is about 4 metres In front of 
him, as 'matching' the plant box or the land
ing area beyond the box. There are as yet no 
studies available which indicate how pole 
vaulters primarily orlent themselves optical-
ly. In any case, however, the probability of 
error is maximally +/- 15 cm, which is very 
small. This means that, within this ränge, 
possibilities of compensation are available so 
that in spite of these deviations from the op
timal point of take-off the athlete can per
form a jump successfully. 

In the Fosbury flop. which has enabled all 
combined event athletes having only limited 
talent for the straddle to increase their Per
formance considerably. the relatively slow 
run-up velocity (up to 7 m/sec) generally 
leads to much better perceptual conditions 
than in the other diseiplines characterised by 
Special visual-dynamic demands (long jump: 
up to 10.5 m/sec. hurdles Sprint: up to 9 
m/sec. pole vault: up to 9.6 m/sec). Actually. 
studies of straddle jumpers show that their 
run-up precision is very high - with the run-
up velocities belng almost identical. In con
trast to this. even the best flop specialists 
demonstrate a considerable ränge of Varia
tion (Tidow 1990c; Killing 1995). The hint 
that this may be caused by the curved run-
up leading to greater possibilities of Varia
tion is certainly correct although it is only 
partly true. It Is highly probable that an ad
dit ional cause is the fact that wi th all 
straight runs the visual-optical frame of ref
erence remains constant - with the excep
tion of the Increasing slze of the objects 
caused by getting closer. To be more precise. 
the athlete can 'continuously' fix bis look on 
a target objeet (or he is able to control the 
background at least perlpherally) from prac
tically the first stride onwards. In contrast. 
thls lack of variance does not exist with 
curved run-ups and especially not if the 

take-off point is more or less In the middle 
between the two uprights (and not next to 
the upright at the side of the swinging leg). 

Specialists are confronted with these Visu
al and motor demands every day during 
technical training. It Is possible that the cor
responding abilities are part of the basic 
diseipline-speeifie prerequisites which tal
ented young athletes must fulfil. In any case. 
however. combined-event athletes can ac
quire the necessary competence if their 
training is oriented accordingly - e.g. after 
each long jump attempt the athlete indi
cates his pereeived position in relation to the 
scratch line whereupon he is immediately 
shown his real take-off point. Perhaps it is 
then even an advantage to be forced to 
solve different visual-dynamic locomotor 
tasks in order to optimise the quality of pro
cessing visual information and their Immedi
ate translation into movements (Oberbeck 
1980). 

3.7 Synopsis: Maximisation of 
Performance through the 
development of sub-systems 

In trying to draw a conclusion from the 
findings presented, there is a high probabili
ty that the concentrated dealing with one 
and the same movement task over many 
years with the pressure for absolute Perfor
mance maximisation finally leads to a reor
ganisation of the active and passive move
ment apparatus, to an optlmisation of the 
respective neural Impulse pattern and to an 
accordingly adapted energy supply. In other 
words: specialisation means the develop
ment of diseipline-speeifie sub-systems (see 
Figure 8). 

It has been shown that a specialist is par
ticularly successful if he is equipped by na
ture with the modules necessary for devel
oping the driving mechanlsms which are 
optimal for bis diseipline from the point of 
view of muscle mechanics, energy supply 
and co-ordination. In the case of mecha
nlsms developed to perfect ion in the 
course of a preparation process taking 
many years, it is not possible to be similarly 
successful in other diseiplines (if this is still 
the case. one has either chosen the wrong 
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Effects of Specialization in Athletics: Synopsis ) 

Mouldinj: of Discipüne-Specific Subsystems 
intcrmuscular (coonSnsäon) 
VCSt ibular Ihnhilualiunl 

vLsual-motor (peicepttoa) 

ique Opliinisalioii 

- neural (cxcilalioa'inhlbition) 

- energelic {taftmßtleatdbtwiailiti 
- muscular (abtrt itnuih/CSA/ivpi) 

Power .Ma\iniis 

Figure 8: 

At the end of a system
atic adaptation process 
going on for many years 
a sub-system is devel
oped which optimally 
fu l f i ls the diseipl ine-
speeifie requirements as 
far as both techno-mo-
tor and physicai-motor 
aspects are concerned 

diseipline or trained wrongly ...). For this a 
different sub-system would be needed. Thls 
statement particularly applies to diseiplines 
with an aeyclic finish, i.e.. the jumps and 
throws. 

In the running events there are naturally 
smooth transitions. especially in the case of 
longer distances. However. the discussion 
about the fastest man in the world which 

took place in 1997. shows that even the 100m 
and 200m distances are rarely dominated by 
one and the same sprinter. For Donovan Bai
ley the 200m event was a bit too long be
cause of the developed nature of his training 
State and energy supplies. whereas for the 
quarter-miler Michael Johnson the 100m 
event was somewhat short because of bis 
slightly lower maximal acceleration capacity. 
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