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Abstract. The aim is to examine the existing methods of determine biological age of the children and choose the 

most affordable for the population. Research materials and methods: theoretical analysis and generalization of 

literary sources. Results: The article presents a comparative analysis variety methods for determining the 

biological age. The qualitative component ratio of the body structure without its total volume and weight of body 

weight is the most effective method of determining the quality indicators of biological age. Conclusions: The 

main indicator of the biological age should be considered as a function of weight formation (weight) of the body 

that is associated in meaning with average population values. 

Keywords: physical education, physical development, biological age, chronological age, types of 

constitution.  

 
Introduction. The problem of individualization of physical education presumes first of all an account of age-

specific habits of the developing organism. The traditional approach of an account of age-specific rates of 

physical growth and development is based on the average screening survey indexes of basic signs of 

differentiation and maturation of the certain systems of the organism. Such criteria are: skeletal age, dental age, 

the age reached by the shape of the body, secondary sexual characteristics chronological age and some others. 

A significant drawback of this approach in the determination of the biological age is chronological 

inconsistence of these indicators for a single person. The choice of statistical indexes on the marked signs of 

biological age enables to create a model of an coincident chronological and biological age of the personal growth 

that satisfy the requirements. However in real terms in the criteria of biological development there is no 

coincidence with a chronological model of normal physical development. Taking into account an importance of 

problem solving, there were conducted an analysis of the scientific literature on this issue, an analysis of the 

statistical data of the examined contingent, the development of theory for building indicative semantic spaces 

with an introduced measure of their elements closeness, on the basis of what was installed a unified model that 

reflects the structure relations of the signs which characterize the biological age . 

The aim is to examine the existing methods of determine biological age of the children and choose the 

most affordable for the population. 

 

Research materials and methods:  
The following methods of the researches were defined for the solution of objectives: analysis of 

scientific literature; method of analogies; method of natural experiment; method of the ordered submission of 

empirical data in semantic sign spaces with the entered uniform measure of their comparison; method of 

mathematical modeling in tolerant spaces. 

 

Results.  
In construction of the healthy lifestyle system the national system of physical education is one of the 

main components, which should be based on the results of a permanent monitoring of physical population 

development, it’s physical readiness and physical state [5]. 

Current stage of construction of the physical education system implies obligatory systematic monitoring 

of physical development and the features of its individual manifestations, which determine the necessary and 

sufficient level of the physical readiness. This requires for one's turn the development of tools and methods to 

ensure the physical load for each physical development age level, which arsenal should meet the necessary 

requirements that are determined by the individual physical development characteristics [10; 16; 19]. 



VOLODYMYR ASHANIN, VALERY DRUZ, SVETLANA PYATISOTSKAYA, YANA 

ZHERNOVNIKOVA, IRINA ALEKSIEIEVA, YANA ALEKSENKO, ANDRII YEFREMENKO, OLGA 

PILIPKO. 

--------------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------- 

JPES ®      www.efsupit.ro  
1846

First of all it is necessary to take into account the biological organism maturation and the true biological 

age. Physical person development is an exclusively multilateral concept. The doctrine of physical development is 

one of the most soon formed independent directions in physical anthropology. In a modern anthropology by the 

physical development it is comprehended the complex of morphological and functional organism properties 

which determinate the reserve of their physical potentialities, a measure of active capacity, as well as the process 

of formation of the basic morphofunctional and somatic indicators itself that can be monitored to assess their 

development. In the study of the human health it plays a large role [3; 17]. 

In the basis of the characteristics of physical development are commonly used signs that reflect the 

“structural-functional” properties of the organism. The correlation of morphological and functional aspects of the 

biological person status constitutes the central anthropometric constitutiology issue, since the constitutional 

concept is based on the unity of form and function. The need for a comprehensive approach to the person body 

constitution is justified by the existence of common factors that determine the integrity of the developing, mature 

and aging organism, which corresponds to the integral principle in the study of the biological person status. 

The correlation of constitution types with a predisposition to certain diseases is part of the general 

problem of the relation between the characteristics of morphofunctional person organization and of the organism 

reactivity and resistance to environment alternating factors, as well as the study of "individual reaction norm" of 

the organism. Different variants of individual norms in the relevant least reflect different types of adaptive 

behaviour, which are equal evident at both individual and population levels. Constitutional variety of populations 

reflects the measure of it’s reactions to the influence of the environment. The concept of "predisposition" is the 

basis of extreme variants allocations of deviations morphofunctional organization in normal human populations 

and marked in them shifts represent the ontogeny of a number of diseases. This allows using constitutional 

typology as diagnostic and predictive characteristics, as relatively high sensitivity to certain environmental 

factors, as well high resistance to other environmental factors [8; 9]. 

One of the main tasks of the sports anthropology is the study of the influence of different means of 

physical activity on physical development and somatic body features that determines success in various kinds of 

sports specialization, as well as on morphofunctional status of the youth generation in general. Not less 

important task is the organization of children and adolescents development monitoring in different 

environmental conditions with the delineation of the extreme values of these conditions for each category of the 

surveyed contingent, which in turn requires the tests standardization that evaluate the physical readiness and 

physical development level [6; 11]. 

In medicine which is the main branch of practical human biology as extirpation of infectious diseases is 

increasingly paid attention to the constitutional diseases. Behncke as one of the first who studied the somatic 

constitution formulated in 1881 the goal of this direction with the following expression: "Different constitutions 

and the resulting different resistance degree of the organism pave the way for the development of certain 

diseases, if the individual is in adverse conditions. No need to explain how important is this point of view for 

general hygiene and therapy. With the correctly identifying of the various constitutional types and realizing of 

their physiological differences we can help people to walk safely through all the vicissitudes of life". 

In turn, speaking about the development process, Dearest, Göriach, Koch showed that with increasing 

of tissue energy is broken the correlation between growth and form. The formation accelerates so, that ends with 

a nanoid growth [21]. Considering the process of development, Geoffroy Saint-Hilaire pays attention to the need 

to distinguish the growth from formation (Paris, 1836). Thus, the basic factor of the development process is the 

body growth - its mass formation rate, which is in compliance with the study of this process takes place on a 

strictly defined regularity [2; 20]. As a consequence of this process it is involved a differentiation of tissues by 

the accumulation of a certain mass, which is reflected in the formation of the body structure. By the imaging of 

the body structure as a three-dimensional object you could say about its growth in three directions [19], which is 

reflected in shaping body volume. The most convenient indicator of this is shaping body length. The ratio of the 

two signs, reflecting the process of development, is most revealing of its representation, which reflects all the 

variety of possible somatotypes structures [15]. 

Based on the process of a body mass formation rate, relatively to the principles of course of its trend to 

each its value, by comparing the shape of the body, you can observe all the variety of variations of its structures 

occurring in the interval from a minimum monitored object to the maximum occurring [1]. 

In the process of the body development and the formation there is their maturation, which is an 

indicator of their chronological development. It occurs because a metabolic processes course feature by the 

different hormonal ratio, which is expressed in the external body structure, leads to various speed of ripening of 

selected markers of biological evolution. If the average characteristics of used biological evolution (age) 

indicators will be taken as a standard which corresponds to the weight growth standard, then relative to this 

standard all leading and lagging in ripening time signs of biological development can be ranked in order of their 

deviations from the minimum value of development speed to the maximum. This relation can be represented in 

multidimensional sign semantic space with an introduction of a single function action (Fig. 1). 
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Thus, the widely used concept of skeletal, dental age, age reached by the body shape and other observed 

by a particular individual, reflects a qualitative feature of the body form building from the same volume of 

formed body mass. 

The ratio of body parts to the total growth is qualitative structure of the body formation of the body. By 

the coincidence of the structure relations of the compared object with a standard of relations for all body parts, 

their ratio is equal to one, which allows to represent the standard as a circles with unit radius, to which each body 

part has its place, united by the radius vector [1; 4]. 

 
Fig.1. Semantic space of qualitative morphofunctional relations reflection and assessment of biological 

age 

 

By violation of synchronicity in the observed relation coherence of running morphofunctional processes 

will be observed forestalling and lag in the speed of ripening and corresponding form-building of parts of the 

whole. (In this case, the full amount of the whole form-building corresponds to one biological age, and parts of it 

to different). Deviations in both sides define the boundaries of interaction inconsistency or tolerance of semantic 

space that displays observed processes.  

Within limits of functional optimum such deviations retain a sufficient level of viability, but determine 

the possible trend of systematic errors accumulation and transfer of this accumulation in a specific pathology. If 

the diversity has no systematic unidirectional accumulation and stores in a given area, such effect determines the 

level of inconsistency and equally likely development of violations which acquire strengthening of their 

direction depending on the conditions of interaction with the surrounding educational environment [18; 7]. 

The more systematic interacting processes consistency heterogeneity is, the lower is the resistance of 

the organism in general and higher the liability to any violations. In this case, the determinating role playes the 

sensorial system of control over the current state of the interacting morphofunctional processes. The forestalling 

and lagging area in the history of the development of parts determines the allometry of their development and 

equity importance in general, which is the basis of prenosological diagnostics.  

In the three-dimensional space such dynamics of the running process creates toroidal spiral by using of 

the polar coordinate system. In a rectangular coordinate system it is a pulsating sphere, which increases its 

volume. By the accumulation of systematically appearing violations it becomes apparent in the protrusion of its 

separate areas [12]. 

The quality ratio of the body structure components without taking into account the volume and mass of 

the body is the most effective method of the biological age quality characteristics determining. The estimation of 

the developmentspeed using the shaping of the individual body structure components are fairly widely used in 

the assessment of biological age. It is used the concept of skeletal age, dental age, reached by the shape of the 

body age. 

The dispersion of estimation of biological age parameters in each of the separate method of its 

assessment indicates the need of their generalized representations in the solution of the biological age assessment 

issue, since we are talking about shaping of the existing body weight. Practically this process is associated with 

the quantitative accumulation of body shaping components in its overall growth. 

Correct equity ratio of shaping determines the most viable overall body structure which has the 

necessary stability, reliability and reproducibility (maintainability). Any deviation from this condition reduces 

the duration of existence, but this structure cannot be considered outside the stay environment.  

In a practical manner the biological age in comparison with chronological plays a role of the synchrony 

development violations measure in the most viable holistic formation and in all cases this is a measure of 

remoteness from the average value, which is a population norm of optimal environmental cooperation “object − 

stay environment” [14; 13]. 
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Discussion 

The purpose of the study is to study the existing methods of determining the biological age of children 

and to justify the most accessible and informative for this contingent. In the papers [1; 8; 16; 18] are the most 

common methods of determining the biological age: for dental maturity, bone (skeletal) maturity, puberty and 

height-weight ratio. In the opinion of the authors A.Yu. Aghyppo, I.I. Pugach, V.A. Druz, Ya.V. Zhernovnikova 

(2015), the most expedient is the determination of the biological age according to the height-weight index index, 

since the length and mass of the body determine the processes of accumulation of form-building components 

(their structural organization of the constitution determines the speed of this growth). It is these relationships that 

determine biological maturation with an indication of possible morphofunctional bonds. 

Yа. Zhernovnikova (2013) describes in detail the method for determining the biological age proposed by 

K. Hirata, which is based on an analysis of the height-weight ratios of the human body. Determining the 

biological age by this method does not require the involvement of medical workers and special equipment, so it 

is more convenient and informative. 

 

Conclusions: 

The main index of the biological age should be considered as a function of body weight formation 

which value is compared with an average population value. 

A common deviation from the average age norms of the population values of any of the biological age 

indicators points on the deviation in the mutual provision of functional systems, which argue the certain 

predisposition to constitutional diseases. 

A system of evidence which reflects the biological age in a presented semantic space can be increased 

depending on the required accuracy of diagnostic conclusions about the features of the qualitative indicator of 

arising deviations. 
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