ISSN (print) 1991-0177, ISSN (online) 1999-818X

SLOBOZHANSKYI HERALD OF SCIENCE AND SPORT
Vollum 27 No. 4, 2023

Medical and biological fundamentals of young athletes’ training

Larisa Shakhlina'®P, Serhii Futornyi'*8°E, Teresa Socha'*tP, Olena Maslova'’,
Marina Chistyakova?®?, Olha Chernikova'"t, Maksym Hopei'®E, Alina Hopei'BE

'Department of Sports Medicine, National University of Ukraine on Physical Education and Sport, Kyiv, Ukraine

2Department of Individual Sports, The Jerzy Kukuczka Academy of Physical Education, Katowice, Poland

SDepartment of Theory and Methodology of Physical Education, Kamenets-Podolsky Ivan Ogienko National University, Kamenets-
Podolsky, Ukraine

Authors’ Contribution: A — Study design; B — Data collection; D — Manuscript Preparation; E — Funds Collection

Abstract.

Background and Study Aim. The social and pedagogical effectiveness of the training process, ensuring the normal physi-
cal development of young athletes, and the formation of their somatic and psychological health directly depends on the extent to
which the anatomical and physiological features of the child’s body are taken into account, which justify the medical and biologi-
cal bases of the system of training young athletes. The article presents a review of scientific literature on the issues of medico-
biological substantiation of young athletes’ preparation.

Material and Methods Analysis and generalization of data of scientific-methodical literature and information sources of
the Internet; study of documentary materials; method of copying.

Results. A brief characteristic of the complex of interrelated tasks — health improvement, education, and physical perfec-
tion of the younger generation in their sports training is given. Determination of biological age conformity to the chronological age
is one of the actual problems in the practice of sports medicine and preparation of young athletes, especially of puberty age. After
the first Summer Youth Olympic Games held in Singapore in 2010, coaches and experts in sports medicine concluded that the
formation of teenage competition teams should be based on the indices of their physical development and sexual maturation at
the same chronological age.

Conclusion. A mismatch between physical loads and the functional capacities of the body of a child, adolescent are
the main causes of the development of chronic physical overexertion of body system functions and sports injuries, in particular.
Speaking about women'’s sports, it should be remembered that all the problems in the initial stage of athletic training, for girls and
girls who have not yet reached not only social, but also physical maturity.

Key words: Youth Olympic Games, the chronological and biological age of adolescents, sports preparation.

AHoTauis.

Mepuko-6ionoriyHi oOCHOBM NiArOTOBKU FOHUX CMIOPTCMEHIB

INapuca Waxnina, Ceprin ®ytopHun, Tepesa Coxa, OneHa Macnosa, MapuHa YucTtakoBa, Onbra YepHikoBa, Makcum
[onen, AniHa lNonen

lMepedymosu ma mema docnidxeHHsi. CoujanbHo-neaarorivHa edekTUBHICTb TPeHyBarbHOro npoecy, 3abesnevyeHHs
HOpManbHOro Pi3M4YHOro PO3BUTKY HOHMX CMIOPTCMEHIB, (POPMyBaHHS IX COMaTMYHOrO Ta NCUXONOrNYHOro 340poB’'s Besnocepesn-
HbO 3arneXuTb Bif CTYMEHs BpaxyBaHHSA aHAaTOMO-i3ionoriyHMX 0COBnMMBOCTEN AUTSYOrO OpraHiamy, siki 0GrpyHTOBYOTE Meau-
KO-6ionoriyHi OCHOBM CUCTEMM MIArOTOBKM KOHMX CMOPTCMEHIB. Y CTaTTi NPEACTaBieHo OrnsA HAayKOBOI NiTepaTypu 3 NUTaHb Me-
[OMKo-6ionoriyHoro o6r'pyHTYBaHHS MiArOTOBKM KOHUX CMOPTCMEHIB.

Mamepianu i memodu. AHani3 Ta y3aranbHeHHs1 AaHUX HayKOBO-METOAMYHOI NiTepaTypu Ta iHOpMaUiiHUX oKepern
Mepexi IHTepHeT; BUBYEHHSA JOKYMEHTaNbHUX MaTepiarnis; MeTo KOonitoBaHHS.

Pe3ynbmamu. HagaHo KOpOTKy XapakTepUCTKKY KOMMIEKCY B3AaEMOMNOB’A3aHMX 3aBAaHb - 03J0POBIIEHHS!, BUXOBaHHS Ta
(i34HOro BOOCKOHANEHHS MiAPOCTaKYoro NOoKOsiHHS B MPOLECi iX CMOPTUBHOI NiarotoBkn. BusHavyeHHs BignosigHoOCTI Gionoriy-
HOrO BiKy XPOHOMOMYHOMY € OZIHIEID 3 aKTyanbHWUX NPo6nem y NpakTuLi CNOPTUBHOI MEAULMHU Ta MiAFOTOBKW HOHMX CMOPTCMEHIB,
ocobnueo nybepTaTtHoro Biky. IMicnsa nepwmx niTHIX toHaubknx OnimMnincbkux irop, wo Bigdynuca B CiHranypi B 2010 poui, TpeHepu
Ta dhaxiBLi 3i CNOPTUBHOI MEAULMHY OiALLIM BUCHOBKY, LLIO hOPMYBaHHS 3MaranbHMUX KOMaHA nianitkie Mae 6asyBatucsa Ha nokas-
HMKax iXHbOro (pi34HOro pO3BUTKY Ta CTAaTEBOrO A03PiBaHHA B OAHOMY XPOHOJOMYHOMY BiLli.

BucHoeok. HeignosigHiCTb i3n4HMX HaBaHTaXeHb YHKLiOHaNbHUM MOXAMBOCTAM OpraHiamy OUTUHK, NigniTka-toHaka
€ OCHOBHUMM NPUYUHAMM PO3BUTKY XPOHIYHOTO (Pi3MYHOIO nepeHanpyXeHHs PyHKLIN CUCTEM OpraHiaMmy i CMOPTUBHOIO TpaBma-
TN3My, 30Kpema. [oBOpSAYM MPO XIHOYUIA CMOPT, CMig nam’aTaTty, LWo BCi NpobnemMmn Ha no4aTkoBOMY eTarli CMOPTUBHOI NiATOTOBKM,
Ons OiByaTokK i AiBvart, ski e He OOCArnM He TinbKy couianbHoi, a i disnyHoi 3pinocTi.

Knrouyogi cnoBa: FOHaubki OniMniiickki irpn, nacnopTHUiA Ta GionoriyHWin Bik NigNiTKiB, CNOPTUBHA MiAroToBKa.

Problem definition

Unfortunately, the structure that provides recommenda-
tions, rules, and regulations for youth sport has very little scien-
tific substantiation [1].

A mismatch between sports fitness and skill develop-
ment level can lead to unfavorable physical and psychological
effects on the child [2].

Many specialists indicate the biological variability in the
development of young athletes. Therefore, grouping children

DOI: https://doi.org/10.15391/snsv.2023-4.003

and adolescents according to their chronological age some-
times leads to a mismatch of their biological age and, conse-
quently, different physical and functional capacities [3].

Sports training of children and adolescents envisages
solving a complex of closely interrelated tasks - health pro-
motion, education, and physical improvement of the younger
generation [4]. Means and methods in their training should cor-
respond to the age peculiarities of the athlete’s body, which is
still at the stage of incomplete morphological and functional
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formation [5].

Summary of previous research

Determination of the correspondence between the
chronological and the biological age of adolescents represents
one of the topical issues in sports medicine, pediatrics, peda-
gogics, age physiology [6]. It is known that the biological age
reflects the ontogenetic maturity of an individual, the character
of the adolescent’s adaptive responses, and work capacity to a
greater extent than the chronological age [7].

Biological age is a notion that characterizes the actual
level of morphological and functional maturity of the body sys-
tems and the body as a whole [8].

Research objective: to characterize the biological pecu-
liarities of the body of adolescents for the scientific substantia-
tion of their sports preparation.

To achieve the objectives, the following research meth-
ods were used: analysis and generalization of data of scientific-
methodical literature and information sources of the Internet;
study of documentary materials; method of copying.

During human life, the body morphofunctional develop-
ment has a heterogeneous character with periods of accelera-
tion and deceleration of these processes. It gave rise consider-
ing separate age periods during ontogenesis, which are char-
acterized by specific features of body maturation: functional,
morphological, and psychological (Fig. 1).

Physiological peculiarities of the adolescent body are
characterized by a pronounced instability of mechanisms of
biological regulation (nervous and humoral links) due to the
continuing maturation and functional development of internal
secretion glands, which conditions the instability of somatic
functions [10].

While taking into account quantitative and qualitative
morphofunctional changes in the body of an adolescent (boys
aged 3-16 years; girls aged 12-15 years), this period of devel-
opment is considered as “pubertal” - adolescent [11] - a period
of transition from childhood to maturity. For the pubertal period,
it is typical that “... it is an existing period in human life, when
he/she is no longer a child, but not yet an adult” [11].

The WHO Committee of experts in 1977 proposed that
adolescence be considered as 10-20 years of age, which is
accepted almost all over the world. At the same time age of
adolescence includes two important periods - puberty, from the
appearance of secondary sex characteristics to the acquisition
of the ability of efficient reproductive function and the stage of
social maturation, when a person chooses a profession and
masters it [12].

Adolescence is referred to as the “critical” (difficult) age.
It is due to the fact that during this period the development of
the body continues, but this process is characterized by the
processes of accelerated physiological, morphological, mental,

and social development [13]. It is in the adolescent (puberty)
period that the individual, genetically determined program of
body development with the formation of a certain constitutional
type is finally realized; morphological and functional maturation
of body systems is completed; morphofunctional development
of the reproductive system, which determines reproductive
health in the future, is accomplished [9].

The transition from one age period to another is a criti-
cal stage in body development, which changes one qualitative
state into another [12]. Spasmodic moments of accelerated de-
velopment of the body, its organs, and tissues are called “criti-
cal”. They are strictly controlled genetically. Sensitive periods
- periods of special increased susceptibility to the influence of
the environment - coincide with these periods, however are
less controlled genetically [5, 14].

Critical periods transfer the body to a new level of on-
togenesis, increasing the body morphofunctional capacities,
whereas sensitive periods provide adaptation of functional sys-
tems and the body as a whole to new conditions of life activ-
ity, including physical and mental loads at a new level of body
existence [10].

In the practice of sports training of adolescents, the ef-
ficiency of the training process in sensitive periods is the high-
est - the development of physical qualities is more pronounced,
the adaptation processes to physical loads are characterized
by optimal body capacities, causing the increase of body func-
tional reserves [7, 10, 11].

According to L. Levina, Kulikov A., 2006 [12], the health
during the age of adolescence determines the human health in
all subsequent age periods, and the health of a person deter-
mines the health of society.

Explanation of the subject, contradictions, prob-
lems

Considering general regularities of growth and develop-
ment of adolescents, it should be emphasized once again that
continuation of ongoing development and growth are the two
most characteristic biological peculiarities of the adolescent
body. The process of growth is a general biological property
of living matter that is expressed in an increase of mass and
body surface area, which is caused by the development of tis-
sues, organs, and body systems [14]. Along with growth as a
quantitative process, the functional differentiation, develop-
ment, improvement of functional body systems, their functional
coordination and integration occur [15].

Sexual dimorphism in adolescents is manifested in the
dynamics of morphological and functional development of chil-
dren and adolescents of different sexes.

Important indices of the state of physical development of
adolescents are the annual increase in body length and weight.

Sexual differences are manifested in the increase of

| Criteria for assessing the biclogical age of adolascents ‘

Morphological

Figure 1. Criteria for assessing the biological age of adolescents [9]
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body length [12].

The beginning of puberty is accompanied by an in-
crease in gonadotropic hormones of the anterior pituitary gland
influencing the development of gonads (ovaries) in girls and
testicles in boys.

Specialists note that boys and girls under the age of 6
years belong to the “neutral” (asexual) age or the period of hor-
monal rest in terms of sexual development [16]. This period
is characterized by a low blood sex hormone concentration,
which is mainly due to the sex hormones of the adrenal cortex
in both boys and girls.

Boys reach sexual maturity two years later than girls on
average. Chtetsov V.P., Nikityuk B.A. analyzed the peculiari-
ties of age periodization and concluded that 13-year-old boys
correspond to 11-year-old [17, 18]. During puberty, the growth
rate increases, and a pubertal growth spurt of indices is ob-
served (Fig. 2). The greatest increase in body length (by 5-7
cm) is observed in girls aged 11-12 years, whereas that of body
weight (by 4-6 kg) between 12 and 13 years. In boys, body
length increases by 8-10 cm at the age of 13-14 years, and
body weight increases by 5-7 kg between ages 14 and 15 [9,
10]. Body growth continues until the age of 17-19 years for girls
and 19-20 years for boys [12].

According to data of Mishchenko V. (1969), Kolchinska-
yaA. (1973) the oxygen consumption by adolescents at the age
of 12-13 years increases due to the highest rate of increase
in body length and weight. At the age of 13-15 years during
puberty, the intensity of oxygen consumption continues to in-
crease, indicating a high functional cost of physical loads in the
pubertal period [19, 20].

The increase of the body oxygen demand in the process
of ontogenesis is met by the development of the functional re-
spiratory system - (respiratory system, circulation, blood sys-
tem, and mechanisms of biological regulation) - FRS - and its
constituent part - the circulatory system [9].

The absolute heart volume increases with age, however
it decreases relative to the body weight. The heart mass at the
age of 15-16 years practically reaches the indices of an adult
- 220.0-300.0 g in men and 180.0-220.0 g in women [18]. The
heart volume in adolescents aged 13-14 years averages 400.0
ml and increases to 500.0-600.0 ml by the age of 19 years.

10

The functional peculiarities of the adolescent heart in-
clude a more frequent and less regular heart rate [20]. The au-
thor indicates that HR in an untrained adult is equal to 70-75
bt min-, whereas at the age of 8-10 years it constitutes 90-85
bt min', and by 16 years is close to the adult HR. At the same
time, resting HR in girls is 2-6 bt min" higher than in boys. Ac-
cording to Mishchenko V. (1969), Kolchinskaya A. (1991), the
minute blood volume (MBV) at the age of 13-20 years changes
slightly, at 12 years it ranges from 2.9 to 5.3 L x min™" with in-
dividual variations; at 14 years - from 3.7 to 5.7 L x min™; at
16 years - from 3.4 to 6.7 L x min"'. At 20-30 years of age, it
averages 4.6 L x min” (3.5to 5.4 L x min") [19, 21]. By the age
of 16-18 years, the blood pressure of girls and young men is
practically the same as that of adult women and men [21]. The
author emphasizes that the age-related increase of the MBV
is associated with the need to meet the body oxygen demand.

It is known that the BOC (blood oxygen capacity) plays
a major role in meeting the body oxygen demand due to the
amount of hemoglobin, which transports oxygen in the form of
oxyhemoglobin (HbO,). According to the results of studies, girls
have a lower BOC compared to boys due to a lower number of
erythrocytes and, consequently, a lower hemoglobin concentra-
tion. For similar reasons, men have a higher BOC than women
due to the fact that androgens, and testosterone, in particular,
stimulate erythropoiesis [15, 20].

The maturation of the internal secretion glands in ado-
lescence changes the endocrine profile of the adolescent body,
especially sex hormones, which at this age significantly alter
the metabolism, leading to pronounced changes in anthropo-
metric and functional indices of the adolescent, largely deter-
mining the work capacity of the growing body. Differences in
the physical work capacity of boys and girls become more ex-
pressed [9, 21].

In the process of training and competitive loads, chang-
es in the body system functions are caused both by the nature
of physical loads and the adaptive capacities of the growing
body. At the same time, the character of the adaptation re-
sponses to a particular muscle load depends on the fitness of
the adolescent body to the suggested physical load [9, 10, 22].

The linear skeletal growth and muscle mass tend to in-
crease at the beginning of puberty under the influence of hor-
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Figure 2. The pubertal growth spurt of indices during puberty [17, 18]
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monal rearrangements, especially sex steroids (Fig. 3) [5].

By the age of 12, the development of the peripheral in-
nervation of the skeletal muscles is completed. From the age
of 13, the total muscle mass increases rapidly in boys, while in
girls this increase occurs two years earlier [22]. Muscle strength
reaches its maximum 1.0-1.5 years after the pubertal growth
spurt.

There is a concept of “physiological maturity”. “Physi-
ological maturity is the correspondence of physiological age to
chronological age; physiological immaturity is a retarded dis-
crepancy of physiological age to chronological age” [23].

According to O.0. Lagoda (2005), the specifics of body
development during the puberty period, its morphological,
functional, sex differences should be the basis for planning the
training load corresponding to the functional capacities of the
growing body [4, 22].

The author Lagoda O., Makarova N., Loktev S., (2005)
presents a general characteristic of the body during the puberty
period:

- high level of excitability, increased reactivity;

- relative weakness of internal inhibition;

- relatively low functional capacities of the circulatory
system, still imperfect mechanisms of its biological regulation;

- insufficiently economical energy supply of functions;

- low (as compared to adult body) capacities of meeting
the oxygen demand, a low level of maximum oxygen consump-
tion, and shorter time of its retention;

- lower ability to perform work in anaerobic conditions;

- more pronounced changes in vegetative functions dur-
ing physical exertion;

- longer period of post-load recovery [4, 22].

Body functions are especially unstable from 11 to 15
years, during puberty, which requires great caution and an in-
dividual approach in planning training and competitive loads.

In the course of research, it was established that hor-
monal changes in the body of young female athletes, having
a cyclical nature, affect the manifestation of not only general
physical qualities, but also the level of special preparation. In
athletes with constant menstrual function and in girls without it,
but with cyclical changes in the body’s estrogen saturation, the
specific work capacity changed in accordance with the concen-
tration of estrogens and phases of the menstrual cycle (Table
1).

In the process of motor activity, the musculoskeletal
system (MSS) is conditionally the “major” body functional sys-
tem with all vegetative (internal) systems, according to Folbort
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Figure 3. The development of secondary sexual characteristics, the presence of hormonal cycles and the age of menarche

for young basketball players (girls) [5]

Table 1. Results of pedagogical testing of young basketball players (age 11-12 years old, n=13) [5]

Tests Body’s estrogen saturation/the menstrual Mean SD p-value
cycle’ phases

Test 1. Variable speed running (98 low (—=)/menstrual 17,22 0,009 <0.05
M), S high (++)/postmenstrual 16,35 0,024
low (+++)/ovulatory 16,59 0,038
middle ((+)+)/postovulatory 16,41 0,010
low/(+) premenstrual 17,09 0,079

Test 2. Driving the ball around the low (=)/menstrual 4,09 0,012 <0.05
perimeter of the basketball three- high (++)/postmenstrual 3,93 0,036
second zone, s low (+++)/ovulatory 3,97 0,013
middle ((+)+)/postovulatory 3,86 0,031
low/(+) premenstrual 4,01 0,013

Test 3. Making 15 throws into the low (—=)/menstrual 9,00 0,55 <0.05
basket, three shots each from five high (++)/postmenstrual 10,00 0,51
points from a distance of 4.5 m, the low (+++)/ovulatory 8,00 0,48
number of hits middle ((+)+)/postovulatory 10,00 0,50
low/(+) premenstrual 8,00 0,58
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Y. (1962) being the “serving” system and providing an optimal
state of the body under certain physical loads to achieve the
final adaptive result [24]. Already in the works of the famous
physiologist M.R. Mogendovich it was shown that during motor
activity the proprioceptors of the musculoskeletal system send
impulses through the afferent neurons to the central nervous
system, from where they irradiate to all internal systems of the
body through the emerging nerve efferent pathways to internal
organs (cardiovascular system, respiratory system, blood sys-
tem, bile-excreting system, etc.) [24].

As a result, motor and visceral reflexes are formed,
which explain the training effect of physical loads both on the
MSS and all internal systems of the body, increasing the adap-
tive capacities of each functional system and the body as a
whole [24]. It should be noted that recovery processes occur
more intensively in the MSS in comparison with the “serving”
systems that, according to Putilin N., Folbort G. (1975), control
of steady recovery processes should be carried out not only
in “main”, but the “serving” systems as well, as far as the sug-
gested mode of physical loads, which is training for the “major”
functional system, can cause overfatigue of other systems [25].

Modern elite sport has “... an enormous educational in-
fluence on the younger generation, a significant part of which
aspires to be like their sports idols. First of all, it refers to a
huge number of young people actively engaged in sports in
children’s sports schools, sports groups of schools and univer-
sities, sports boarding schools and schools of the Olympic re-
serve” [26].

The idea of the Youth Olympic Games originated in
1998 and belonged to Johann Rosenzopf, an Austrian sales,
and supply specialist. It was a response to concerns about the
obesity prevalence among children and the increasing number
of adolescents who quit the sport, especially in developed coun-
tries [27]. In addition, according to Johann Rosenzopf, several
schools have begun to exclude sports and physical education
from their curricula in the pursuit of academic achievement.

On July 6, 2007, at the 119th session of the 10C, held
in Guatemala, the IOC members unanimously approved the
“Youth Olympic Games” project [26]. It was decided that the
Summer Youth Olympic Games will be held once every four
years. All the attributes and rituals will be fully consistent with
those of the “adult” Olympics. At the opening ceremony, the ath-
lete and the judge of the organizing country make the Olympic
oath like at the “adult” Olympics [28].

The IOC President Jacques Rogge’s support of the proj-
ect is largely due to the successful experience of the World
Youth Games, as well as the European Youth Olympic Festivals
since 1991, suggested by him at the time when he headed the
European Olympic Committees (EOC), the continental orga-
nization of the national Olympic committees of the European
countries [29].

Athletes compete in the 14-18 age categories, with age

determined as of December 31 of the year of participation in
the Games [27].

The first Summer Youth Olympic Games were held in
Singapore on August 14-26, 2010, and attracted 3,600 athletes
representing 205 countries.

The main objective of the Youth Olympic Games is
the involvement of sports youth in the Olympic movement, its
preparation for the complex psychological conditions of interna-
tional starts, the selection of young talents to participate in the
future Olympic Games (Table 2) [30].

In order to successfully prepare and conduct the | Sum-
mer Youth Olympic Games, a coordinating committee of the
IOC was established, which was headed by Sergei Bubka, the
IOC member, president of the NOC of Ukraine, Olympic cham-
pion, and world record holder in pole vaulting [26].

Peculiarities of the Youth Olympic Games:

- the program may include non-Olympic sports disci-
plines and events;

- records are not registered as the victories and skills of
athletes are emphasized;

- participation of athletes in cultural and educational
events, which are held along with the program of sports com-
petitions, is mandatory [26].

Experts believe that the introduction of a cultural and
educational program for the multifaceted development of young
participants of the Youth Olympic Games is one of the most
successful innovative projects of the International Olympic
Committee.

In connection with the conduct and analysis of the results
of Youth Olympic Games participants, questions about biologi-
cal variability in youth sport began to arise among coaches and
sports medicine specialists [31, 32]. Differences between the
chronological and biological ages of adolescents between the
ages of 11 and 16 began to be noticed more frequently. Spe-
cialists in sports medicine and coaches have concluded that
the formation of competitive teams of children and adolescents
according to chronological (passport) age sometimes leads to
a discrepancy according to biological age. At the same time,
more biologically mature adolescents get a greater advantage
in achieving sports results [33]. The authors emphasize that in
the initial multifaceted process of selecting promising athletes,
indices of their physical development and sexual maturation
are important.

As articulated earlier, at the beginning of the puberty
period, under the influence of hormonal rearrangements, es-
pecially the increased concentration of sex steroids in the
blood, muscle mass increases rapidly in boys from the age of
13, whereas in girls it occurs two years earlier [22]. Strength
capacities reach their maximum values 1.0-1.5 years after the
pubertal growth spurt.

It has been proven that during the period of menstrual
cycle establishment, it is inadvisable to use heavy loads for

Table 2. Chronology of the Summer and Winter Youth Olympic Games

Summer games

Winter games

Number Number of Number Number of
No. Year Venue of partici- participating No. Year Venue of partici- participating
pants countries pants countries
Singapore Innsbruck
| 2010 (Singapore) 3594 205 | 2012 (Austria) 1059 67
Nanjing Lilehammer
Il 2014 (China) 3600 201 Il 2016 (Norway) 1000 71
Buenos Aires Lausanne
1l 2018 (Argentina) 3998 206 1 2020 (Switzerland) 1872 79
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young female athletes, otherwise there will be a violation of
forming a specific biological age [34].

It should be noted that physiological parameters in pu-
berty age largely depend on the degree of sexual maturation
therefore, when selecting young athletes, it is important to de-
termine the level of sexual maturation of an adolescent, which
largely determines his physiological and morphological char-
acteristics, and, consequently, physical work capacity [9, 10].

A number of studies dealing with sports training of chil-
dren and adolescents show that the motivation of the young
athlete in the process of training sessions is important. Malina
R.M. (2010) believes that fitness for a sports activity is a matter
of time, requiring years of adaptation to loads of high intensity
and volume as well as to stressful situations. The author be-
lieves that the current trends of early sports specialization, i.e.,
to start specialized training before reaching puberty increases
the risk of injury and does not guarantee success [3].

Interesting, from our point of view, are the practical rec-
ommendations - the “coach’s dozen”6 12 fundamental princi-
ples for “creating” young and healthy athletes [35].

Here are some of them:

- Young athletes are not adults in miniature. Therefore,
no matter how big, strong, and coordinated young athletes
are, coaches must understand that they are still in a stage of
growth, development, and maturation. The training philosophy
of adult sports (e.g., “no pain, no gain”) should not be imposed
upon them.

- Avoid sports specialization until puberty age. Chil-
dren’s engagement in several sports events probably reduces
the risk of musculoskeletal disorders, to which they are more
susceptible in the case of early sports specialization [36].

- Increase of physical literacy. In a young athlete, fun-
damental skills need to be improved earlier than athletic ones.

- It is better to undertrain than overtrain.

Optimally planned loads in the training process for young
athletes of any age and participation in competitions will ensure
full-fledged development throughout their athletic careers.

- Accentuating positive education. Public praise of
young athletes for performing an element or exercise can in-
crease their confidence in their abilities, improve the quality of
the training session, and increase motivation to overcome dif-
ficulties in sports training.

- Maximization of the recovery process. The coach
should explain to the young athlete and regularly emphasize
the importance of optimal recovery and its components (nutri-
tion, sleep). The principle “the more, the better” is incorrect and
can cause injury, illness, and “burnout.

- Establishment of continuous coach-athlete commu-
nication. Successful coaches of young athletes know how to
listen to their students and understand their individual needs,
abilities, and individual peculiarities.

- Never stop learning. Constant enhancement of coach
professional skills is the foundation of an athlete’s long-term
development. By deepening his knowledge of the art and sci-
ence of the training process of children, the coach increases
the opportunity to discover his potential in designing training
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