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Introduction. The main focus on the development of 

athletes’ physical abilities and their monitoring is based 

on the results of research conducted by Russian sci-

entists for further analysis by specialists in the fields of 

sports training, physiology, morphology, and genetics.

The study of various conditions of athletes, based 

on interdisciplinary research, has made it possible to 

identify a structure for assessing the development and 

monitoring of athletes’ physical abilities throughout 

their participation in their chosen sport.

Objective of the study is to systematise the re-

search of domestic specialists on the development, 

control of physical abilities and their assessment in the 

selection process.

Methods and structure of the study. The re-

search methods included analysis of literature and on-

line sources, logical comparison of available material, 

as well as reports at scientific and practical conferenc-

es by leading scientists in the field of sports training 

and morphofunctional diagnostics.

Results of the study and discussion. This paper 

attempts to identify the most effective approaches to 

conducting and organising research, processing the 

data obtained, and interpreting it by domestic special-

ists, whose work has been and remains at the forefront 

of modern sports science (Fig. 1).

In the process of effective sports training, it is nec-

essary to take into account a number of aspects of the 

athlete research system listed below.

The first aspect is physique. Analysis of the 

physique characteristics of both young and qualified 

athletes in ‘polar’ sports specialisations, which place 

different demands on the athletes’ bodies [2-9, 11], 

showed that even at the level of average statistics, 

there is a clear correlation between body structure and 

specific motor abilities. This relationship could be ex-

amined using data analysis for representatives of vir-

tually all species, and an answer could be given as to 

what the physique of a modern healthy person should 

be like in order to withstand the ever-increasing socio-

psychological stresses without breaking down. A sin-

gle generalised model of physique has not yet been 

created [8, 11]. The physique model of athletes can 

only be a rough guide, rather than a model of the mod-
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ern human being, since the latter must necessarily 

take into account a specific environmental factor – 

professional activity.

The second aspect is morphobiomechanical. 

A specialist whose field of activity is the human body 

must first and foremost understand that the human 

organism is a relatively open, self-regulating system, 

confirmed by diverse and numerous influences and 

morphofunctional changes throughout the course of 

life [4, 5, 8, 9].

For each sport, it is necessary to develop biome-

chanical measurement techniques that allow for high-

precision monitoring of the development of motor ac-

tions and prevent injuries to the individual flexor and 

extensor muscles that bring the hip and lower leg into 

and out of position and are involved in basic sports 

movements. Information is needed on changes in 

both the total muscle mass and individual parts of the 

athlete’s body [4, 5, 8].

Can body length and mass be used as initial values 

to obtain information about changes in young athletes 

under the influence of sports training? It turns out that 

this is possible and highly informative. Here are some 

ways to process these indicators.

Quetelet’s weight-height index (BMI = weight (kg) 

/ (height (m))²). This index ranges from 0.300 to 0.650 

and is usually associated with a particular sport.

Body mass index (Roher) = weight (kg) / (height 

(m))³. This index ranges from 2.000 to 3.200 and al-

lows an indirect assessment of an athlete’s prepared-

ness and predisposition to a particular sport.

There are about 12 more indices that are correlat-

ed with each other and can be used, but they do not 

provide any new information. The Quetelet and Rorer 

indices are quite simple and can be recommended for 

use by coaches as indicators of changes under the in-

fluence of training. The indices can be measured and 

calculated two to four times a year, considering their 
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dynamics as a delayed adaptation to changing train-

ing loads [8].

It is believed that human development is deter-

mined by three main programmes: species (genetic), 

social and ontogenetic. The ontogenetic programme 

is formed as a result of the interaction between the ge-

netic and social programmes. The social programme 

plays a leading role in the improvement of human mo-

tor activity, as confirmed by physical culture and sport, 

the continuous growth of the arsenal and biomechani-

cal complexity of physical exercises.

The third aspect is age. The following terms can 

be found in the literature: ‘calendar age’ (also known 

as passport age or chronological age), ‘biological 

age’ and ‘motor age’ [2, 5, 6, 11].

Passport age is the time from the moment of birth, 

determined by the number of years, months and days 

lived.

Biological age indicates the degree of maturity 

(physical, intellectual) achieved by the organism.

The concept of ‘biological age’ arose due to the 

fact that children and adolescents of the same pass-

port age often differ in their level of biological matu-

rity by 4-5 years, as a result of which they usually have 

harmonious acceleration and greater morphofunc-

tional capabilities than their peers.

The biological problem has long since become a 

social one due to the heterochrony of development in 

modern children in the adolescent population. Differ-

ences in age, gender, physique, and level of biological 

maturation subsequently determine the heterochrony 

of their physical development.

Often, physical and mental maturation, the function-

al capacity of the musculoskeletal system and internal 

organs, and the general condition of the body, i.e., 

everything that characterises the so-called biological 

age, does not correspond to the calendar age, either 

preceding it or, conversely, lagging significantly behind. 

This discrepancy can be further exacerbated by accel-

eration, which is understood as a complex set of phe-

nomena characterised by the following main features: 

accelerated physical development, earlier puberty, and 

increased body size compared to peers [4, 8].

The relationship between the passport and biologi-

cal age of children and adolescents is one of the press-

ing issues attracting the attention of representatives of 

many scientific and practical disciplines (sports medi-

cine, age physiology, pedagogy, theory and methods 

of physical education, etc.). This is because biologi-

cal age, to a greater extent than chronological age, 

reflects ontogenetic maturity and the individual nature 

of adaptive responses to physical exertion.

Motor age is determined by the level of a child’s 

motor development, assessed on the basis of stand-

ardised motor tests, taking into account their biologi-

cal age, somatic type and chronological age.

The fourth aspect is the characteristics of 

physical training and physical qualities. The most 

significant changes in the development of children’s 

physical qualities occur in preschool and early school 

age. This is convincingly demonstrated, in particular, 

by research conducted by us in the laboratories of the 

Federal Science Center of Physical Culture and Sport 

(VNIIFK), Research Institute of Physiology of Children 

and Adolescents (Age Physiology) of the Russian 

Academy of Education, and Smolensk State Univer-

sity of Sport over more than 50 years. These changes 

are due to the disharmonious development of body 

mass components and the disproportionate growth 

processes of the bones of the limbs. Scientists have 

proven that the development of motor skills in children 

does not follow a smooth upward curve. From 5 to 10 

years of age, according to the unanimous opinion of 

the authors, it is necessary to ‘lay the foundation’ for 

physical (coordination and conditioning) excellence 

and to master basic motor skills and abilities. When 

training children, adolescents and young people, it 

is necessary to take into account the most favour-

able (sensitive) periods in the development of various 

physical qualities (abilities): strength, speed, speed-

strength, endurance, flexibility, coordination abilities, 

taking into account the individual characteristics of 

each individual [1, 2, 8-10, 16, 17].

Critical periods are characterised by increased 

activity of individual genes and their complexes that 

control the development of specific qualities of the 

organism. During these periods, the following occur: 

a significant restructuring of regulatory processes; a 

qualitative and quantitative leap in the development of 

individual organs and functional systems, resulting in 

the ability to adapt to a new level of existence of the or-

ganism and its interaction with the environment. Such 

a restructuring increases the number of degrees of 

freedom of the organism and opens up new horizons 

of human behaviour, that is, in essence, it is a ‘pre-

emptive reflection of reality’ (P.K. Anokhin).

Sensitive periods are periods of reduced genetic 

control and increased sensitivity of the organism to 

environmental influences, including pedagogical and 

training influences [5, 6, 16]. Moreover, sensitive pe-
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riods in children of different body types differ, and this 

must be taken into account in the process of their 

sports training [11].

Critical and sensitive periods only partially coin-

cide. While critical periods create the morphofunc-

tional basis for the organism’s existence in new living 

conditions (e.g., adolescence in teenagers), sensitive 

periods realise these possibilities, ensuring the ad-

equate functioning of the body’s systems in accord-

ance with the new requirements of the environment.

The fifth aspect is the assessment of psycho-

physiological status. Extreme physical exertion in 

sports limits motor activity due to the development of 

bronchial obstruction, cellular infiltration of the bron-

chial mucosa, and remodelling of the respiratory tract. 

There is an increase in the capacity of the vascular 

capillary bed, an increase in blood viscosity, and an 

elongation of mucociliary clearance time; at the same 

time, an increase in blood filling of the lungs at maxi-

mum loads in trained athletes leads to compression 

of the pulmonary circulation and the development of 

acute respiratory distress syndrome. This serves as 

the basis for remodelling of the respiratory tract: hy-

pertrophy of the respiratory muscles occurs, suben-

dothelial fibrosis develops, a decrease in the elasticity 

of the bronchial wall is noted, alveolar ruptures and 

pulmonary capillary occlusion under conditions of 

mechanical and oxidative stress, and increased tone 

of the sympathetic division of the ANS, leading to va-

soconstriction and reduction of the vascular bed [5].

The sixth aspect is sports genetics. Timely iden-

tification of factors limiting physical activity, the ability 

to determine these factors, and the appropriate use 

of corrective measures help to achieve high results 

in sports and maintain the health of athletes. For ex-

ample, studying the distribution of polymorphisms of 

the 5HTT and 5HT2A genes in representatives of team 

sports allows for the selection of individuals predis-

posed to greater psychological stability and success 

at the early specialisation stage. The assessment of 

athletes’ visual-motor reactions allows for the com-

parison of genetic and phenotypic markers for pre-

dicting successful athletic performance [5].

Intensive sports training that is not in line with ge-

netic predisposition will lead to limited physical perfor-

mance and reduced competitive results. Currently, it is 

considered increasingly appropriate to use the results 

of genetic research in the process of sports selec-

tion, choosing a sports specialisation, and identifying 

a person’s predisposition not only to perform various 

types of exercise, but also the body’s ability to main-

tain homeostasis, avoid maladjustment, and develop 

pathological conditions.

The seventh aspect is physical working capacity. 

Physical working capacity is an integral indicator 

of the functional state of the body, one of the objec-

tive criteria for human health, and an important indi-

cator of the effectiveness of sports training [12]. As 

one of the components of an athlete’s overall fitness, 

working capacity has become the subject of close 

attention by many domestic researchers at different 

stages and periods of sports training. In the process 

of testing the physical working capacity of highly 

qualified athletes, laboratory research methods such 

as gasometry, bicycle ergometry, and ergometry 

are widely used to determine indicators characteris-

ing aerobic working capacity. The MAM test and the 

Wingate test are often used to determine anaerobic 

performance [15]. Along with the generally accept-

ed methods for determining aerobic and anaerobic 

performance, methods for determining special per-

formance are also used, involving the use of special 

exercises specific to a particular sport and the re-

cording of heart rate indicators [13, 14].

Сonclusions. The aspects of the athlete research 

system presented in this work, as well as the scientific 

materials presented in the literature by domestic spe-

cialists, on various issues of diagnostics, training, and 

the use of modern medical and biological knowledge 

in the field of managing and correcting the training 

process of athletes, will help coaches to better under-

stand and improve the process of athletic selection 

and the system of athletic training, which will ultimate-

ly contribute to high results in sports.
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