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Introduction

n the present stage in the develop-
ment of high-performance athletics,
which is characterised by profes-

sionalism, commercialisation and globalisa-
tion, there are certain problems that require
methodological and organisational solutions.
This reality puts pressure on coaches and
other specialists to understand the situation
and find reserves or new potential for improve-
ment in the system of long-term development
that takes beginners to the elite level.

In most of Europe, including Russia, there
are new difficulties in the work of developing
youngsters capable of showing great results
in competitions. The most obvious of these
are demographic and lifestyle changes. It is
a fact that the number of children, especially
the number of primary school pupils, is
decreasing. Moreover, changes in eating
habits and leisure activities have had pro-
found effects on children and made it harder
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to identify those with the capability and inter-
est to develop sports skills. With a smaller
talent base to draw on, there is increasing
competition both between and within sports
for the remaining pool of gifted individuals. 

In response, some countries have tried to
maintain their relative level of success on the
world scene by naturalising proven talents
from other countries, particularly former
colonies in Africa and the Caribbean, and
paying particular attention to children from
these communities within their countries as
sources of talent. In time, this trend may result
in an almost full replacement of European
aboriginals on some national teams partici-
pating in the Olympic Games, World Champi-
onships and European Championships.

Another response has been for some
coaches to start training children at a
younger age than is recommended by spe-
cialists in sport medicine. This has led to
intensification of the training process in its
early stages. What negative results can this
shift to an early start to serious training mean
for a young athlete?

In both cases, it is clear that there are
important biological components. These
have not been adequately discussed even
though they have implications for training,
sport psychology, talent management and
the competition system. The aim of this arti-
cle is to discuss these issues and thereby
contribute to the understanding of the
process of the development of young ath-
letes in the current environment of the sport.

New realities in athlete development

The ideal of starting athletics at the age of
9–10 with general training-like activities fol-
lowed by a transition to specialised training
at the age of 12–13 has been well docu-
mented3. In practice, however, we see that
often the natural and varied physical activity
in the family, in the kindergarten, at school,
at callisthenic clubs, etc is being substituted
by highly focused training in one or a group

of related athletic disciplines at a young age.
This, in fact, is having the opposite effect to
that which is intended and places certain
restrictions on the athlete’s sport career and
limits his/her potential results6,8.

It is known that the younger the child, the
more difficult it is to forecast the possibility of
him/her achieving the highest results10.
According to various authors, the informative
accuracy and value of testing 8–9 year-old
children entering sport schools is estimated
to be between five and 10%. In older chil-
dren, the accuracy of indices of potential
increases6, 7. This is at least partially due to
the fact that children of the same age can
have different physical characteristics and
capacity for work, the result of difficult to
detect biological processes not strictly relat-
ed to the chronological age8,9,10. 

There is also a psychological dimension.
The 7–8 year-old child cannot choose an
appropriate kind of sports by himself/herself.
Though parents and schoolteachers give
them a hand, children are not able to realise
the principle of consciousness in training
and learning, they do not feel any psycho-
logical comfort or satisfaction from their
efforts. The result is that they can give up
athletics too soon. Experience in Russia
shows that sport schools lose young ath-
letes on a constant basis: 67.7% of athletes
attend the groups of beginners at sport
schools (9–11 years-old); 31% attend the
groups of learning and training (12–15 years-
old); 0.8% attend the groups of sport perfec-
tion (15–17 year-old); and only 0.5% attend
the groups of the highest skill (older than 17
years). Note that, the largest number elimi-
nated is observed in the younger groups.
Importantly, this is not only due to their ath-
letic results but it is also because of the psy-
chological orientation of the students.

The history of highly qualified athletes
proves that, generally, the earlier the child
starts training in some kind of sport, the
shorter his/her sport career will be. Sports
calling for complex coordination can serve as
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a good example6. Moreover, the earlier a child
starts specialised training, the shorter his/her
stage of highest results will be, and the level
of the results will be lower than the potential
determined by the individual’s genotype. 

Maturation and training

Training should be aimed at the develop-
ment of all physical abilities but it must be
appropriate for each individual’s specific
stage of biological development. Ideally,
young athletes should start out in groups
doing general training and continue for two
to three years. They will then be well pre-
pared for specialisation work, again in
groups, for related athletic disciplines. Over
the years of training, progress and the tim-
ing of transition from one group into anoth-
er depend on the relationship between two
important processes: the development of
sport skills and the biological development
of the individual. That is why the coach
should systematically use an index of bio-
logical maturity (age) both for the process of
selection and for the monitoring and control
of training in general.

When an individual child’s development is
accelerated, the biological adolescence
begins early, takes place fast and quickly
comes to an end. In this case, the develop-
ment of some physical characteristics is also
accelerated. Children and teenagers with
late biological adolescence and slow devel-
opment of physical characteristics are con-
sidered to have retarded development2.
However, the differences that can be
observed cannot be taken as accurate crite-
ria of athletic potential, because by the age
of 18 the so called retarded individuals can
overtake the accelerated ones and they
often show a better level of preparation and
better results in athletics. In fact, both true
acceleration and retardation are rare among
promising young athletes. More common are
what can be considered combined cases,
where the growth rates of some important
athletic and biological parameters are con-
stantly changing2,8,12.

Young athletes can be up to three years of
biological development behind or ahead of
their chronological age. Thus at the age of 12
(the best age to start specialised training), the
biological age range is actually between nine
and 15 years. However, most coaches
assess the level of preparation and potential
using the same criteria for all children. In the
environment of a sport school or club, it is
impossible for practical reasons to determine
the biological age using complicated medical
technique (radiography). Therefore, the
coach and the doctor should use available
methods based on the development of the
secondary sexual structures described in
medical and sport literature3,6 for more accu-
rate evaluation.

Some specialists believe that most acceler-
ated children (girls in particular) give up their
careers in sport by the age of 19 years, while
children who go on to long careers in sport
tend to be those whose development was
originally classified as normal or retarded. This
can be explained from both biological and
psychological points of view10,12.

The natural alternation in the process of
individual development of the most important
body functions and physical characteristics,
during the sensitive periods of body growth,
demands special approaches to organisation
of competitions and methods of training at
different ages. The beginning of certain peri-
ods of development depends on the rate of
biological maturing, the genotype of the ath-
lete (his/her hereditary features) and his/her
phenotype formed under the influence of out-
side factors – environmental and social – on
the young athlete’s organism. However, no
methods of training can overcome the limiting
influence of some morph-functional, genetic,
or rigidly determined parameters10,12.

Biological maturity patterns are somewhat
conditional but the following five stages2 are
commonly acknowledged:

Stage 1: The pre-adolescence period
(ages 7–10) precedes the beginning of the
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adolescence period. Children have high co-
ordination abilities, but their physiological
functions are not sufficiently developed and
their regulatory systems, the endocrine sys-
tem in particular, are not mature. This makes
the child’s organism pay dearly for any adap-
tation demands.

Stage 2: The beginning of the adoles-
cence period (boys: ages 11–12, girls: ages
10–12) is characterised by the increase of
hormone secretion when growth and
pubescence processes are activated. The
process of synthesis results in the muscle
mass increase. Regulatory processes are
not perfect yet and this fact has its impact
on the work capacity, endurance in particu-
lar. At this age, however, children have good
abilities for acquiring speed, strength and
agility.

Stage 3: At this stage (boys: ages 13–15 ,
girls: 1-2 years younger) the function of the
sex glands is stimulated (by testosterones,
estrogens, etc.). Body mass and height
increase quickly but the muscles and fat com-
ponents lag behind. The growth of the heart
and lungs provides for the vital capacity of the
lungs and the heart volume to increase. Aero-
bic training capability is raised but the capac-
ity to fully benefit from exercises for strength
development is still limited.

Stage 4: Adolescence (boys: ages 15-16,
girls: 1-2 years younger). The development
of the secondary sexual structures is almost
finished. Male and female sexual hormones
are in full production. The rapid growth is
over; the type of build is formed. The heart
and lungs continue to develop. There is con-
siderable growth of fast (white) muscle fibres
of the second type. These fibres have pow-
erful retractile qualities and anaerobic-gly-
colytic energy supply. Work capability is
increased; all physical abilities are being
developed efficiently.

Stage 5: The end of adolescence (boys:
ages 16-18, girls: ages 15-16 but some-
times 13-14). The timing of the end of ado-

lescence can vary both ways in individuals. It
depends on hereditary factors and the con-
stitution, or somatic, type. A slow type of
adolescence is observed in lightly muscled
asthenic, ectomophic children and those of
an asthenic-thoracic body build. In the rep-
resentatives of more muscular types, the
process of adolescence is finished 1.5–2
years earlier. 

Some believe that intensive training can
slow down the processes of adolescence.
On the other hand, some think that the loads
during training and competitions can only
stress the inherent type of development and
prolong its coming3,10. The greatest differ-
ences between the chronological and bio-
logical age of most young athletes is
observed between the ages of 11 and 15.

Sport psychology

In modern athletics, differences between
the performance levels of ethnic populations
are quite obvious in some event groups. In
the sprints, Afro-Caribbean athletes are dom-
inant. Bringing African people to the coun-
tries of North and South America and the
Caribbean and exploiting them over genera-
tions during the period of colonisation was, in
fact, a selection process that identified the
strongest and most physically fit individuals.
Later, selection through sports identified a
population of athletes capable of the speed
and explosiveness required for high-level
results in both athletics and game sports.

In the middle- and long-distance races,
athletes from North and Eastern Africa and
medium-elevation mountain regions win as a
rule. The moderate hypoxias of these
regions and the centuries-long influence of
the Mediterranean subtropical and subequa-
torial climate have led to certain changes
(mutations) and evolutionary selection in the
peoples of these areas. The result is that
they are able to perform physical work at a
lower oxygen level, an ability that their
descendents retain for several generations
after they move to areas of lower altitude.
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In the other disciplines, we do not yet see
a situation where general biological factors
lead to the same type dominance by certain
groups.

The evolutionary adaptive changes in
representatives of some nations are con-
nected with morphological features, the
most noticeable of which are: lengthened
body proportions, large thorax and the
composition of fast and slow muscle fibres.
These advantages become apparent at jun-
ior age. 

Importantly, this situation often has nega-
tive impact on the psychological state of
young athletes who do not have such
advantages. However, there are many
examples of success in both the sprints and
distance races by athletes who are not of
Afro-American or North/East African origin.
That is why coaches must pay great atten-
tion to psychological training and to the sys-
tem of orientation and selection of talented
individuals at all the stages of long-term
development. These can help athletes of
other nationalities achieve high results and
win significant victories. 

The most important thing for improving
young athletes’ skills is the perfection of
training techniques at the basic stage of
preparation in particular. This is based on
the principle of the unity of general and spe-
cial training. Premature introduction of high-
ly specialised and intensive preparation
exercises results in a speeding up of the
training and negatively affects the level of
performance at the stage of the highest
achievements. Vice versa, over-extended
use of general preparation exercises, the
form and content of which do not corre-
spond to main competition exercises, slows
down the level of a young athlete’s prepara-
tion as there is almost no transfer of the
training level from general preparation exer-
cises to competition ones1. 

At the stage of basic preparation, when
the coach is solving the problem of a train-

ing mix that will determine the further spe-
cialisation of the athlete, the use of a large
complex of general preparation exercises
and exercises from other events and kinds
of sports leads to a higher level of general
fitness and helps the athlete to master a
wide variety of motor skills, which in turn
provide the basis for further perfection in the
chosen discipline6,9.

There is no doubt that as a young athlete
develops, the share of general preparation
exercises must gradually decrease and that
of special preparation exercises must
increase. The interrelation of these two
groups of exercises though is connected
both with further narrow specialisation of
young athletes and with the individual level
of their fitness. It is often difficult to divide
the exercises into those of general prepara-
tion, special preparation and training for
competition. It is mainly true of stretching
and coordination exercises.

Talent management 

The problem of determining the capabili-
ties and potential of a young athlete for
his/her gaining a certain level of results has
still not been studied properly. An individ-
ual’s capabilities are determined not only by
his/her physique but also by the genetic
ability to develop the body in the course of
the whole sport career. As athletes
approach the maximum possible level of
development predetermined by their genes,
a fight begins between the reactions
increasing sport-related working capacity
and the organism’s protective reactions
hampering the physiological and biochemi-
cal functions that ensure such capability for
work1, 11. This corresponds to the principle of
general biology that maintains: an increase
in the intensity of a body system’s function
is always accompanied by an increase in the
power of the braking mechanisms that
ensure the demobilisation of these systems
and so their high reliability4. This is why we
often observe that the level of performance
by some highly qualified juniors begins to go
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down before they have shown top results at
the senior level. 

An example of the above mentioned prin-
ciple might be seen in our comparative
analysis of achievements of the best sprint-
ers in Russia and the world. The best youth
and junior results of a random sample of ten
sprinters of different ages who have run
100m in less than 10.0 sec in the last 10
years were compared with the best results
of the winners of the last ten Russian 100m
championships for youths (17 years old and
younger) and juniors (18-19 years old). In
the youths, this correlation is (X±S)
10.71±0.25 sec. and 10.84±0.13 sec. cor-
respondingly. The difference between the
two groups is not statistically reliable (t=1/0,
p=>0.05). In the juniors, the correlation is
10.25±0.26 sec. and 10.64±0.17 sec. The
difference here is highly reliable (t=4.33,
p<0.01). However, for the group of the
world’s strongest sprinters under the analy-
sis, the average best performance improved
to 9.87±0.05 sec. while the Russian sprint-
ers show almost no progress.

It is not clear why the best Russian
youths cannot make same degree of
progress as their competitors from around
the world (all of Afro-Caribbean origin).
There may be separate and combined influ-
ence of several factors at work: individual,
genetic capabilities of the body develop-
ment; a predominance of accelerated chil-
dren among the winners at the Russian
youth and junior championships; the meth-
ods of training applied in the early stages of
the different group’s careers; running tech-
nique; or ethnic prerequisites. This is cer-
tainly an area where the need for further
study is indicated.

Competition

The competition results of the most tal-
ented athletes (in methodical expression) at
youth and junior age should have similar
development dynamics in every type of
sport5. However, analysis of the marks

achieved by the winners in the IAAF World
Junior Championships in Athletics from
1986 to the present shows negligible
progress in most events, the exceptions
being the men’s distance races. In some
cased, especially in the women’s throwing
events, the marks even show some regres-
sion. Over the last 20 years, the senior elite
in most athletics disciplines have achieved
record results. It is rather a conformance
exception that we don’t see the same
degree of progress in the winning marks at
the world junior championships. This sug-
gests that, in most cases, the development
of the results of young athletes is closely
connected with the body’s growth stages5. 

Competitions are, of course, important
components of the system of young athlete
development as they determine the
essence of sport itself. However, the goal of
the competition system and the competi-
tion disciplines should change greatly at
each stage of development over the years
of development. The coach should keep in
mind the fact that, initially, most children go
in for sports mainly in order to play.
Although they want to win competitions,
they have very low motivation for attaining
high-level performances. Therefore, in ath-
letics, the competition system at the begin-
ning of the development process must cor-
respond to the child’s urge to play on the
one hand, and the coaches desire to exer-
cise control of the preparation on the other
hand. 

In these early stages, competition activity
should not be much specialised. The results
attained should not be seen as a criterion of
the child’s potential. In the next stages of
primary and advanced specialisation (ages
12–15) the competition system should
become more specific. In youth and junior
age competitions, the system becomes
more and more specific. Here, the results
attained are of critical importance for the
athlete’s prospects. The youth and junior
competition system itself should have a
strict hierarchy, which means that higher-
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level competitions must take priority over
lower-level ones, and that competitions take
place in the appropriate sequence.

It is important to make the correct choic-
es about the number of competitions, their
frequency and the level of competition. The
coach should properly assess the loads and
take into account the individual athlete’s
reactions. At the junior age, coaches should
be very careful about long duration Grand
Prix-type series, as they place great and
dangerous strains on the body and mind of
a young athlete. 

Conclusion 

The issues mentioned above are very
rarely considered in the literature. Neverthe-
less they have a great significance in mod-
ern athletics. Hopefully the discussion of
them will help coaches and other specialists
to improve their work and the long-term
results of their athletes.
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Prof. Felix Suslov
rdc.moscow@iaaf.ru
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