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Ontogenetically Disharmonic Bone Component 
of Human Body Mass in Various Age and Gender 
Groups: Estimation Methods and Rate 
Introduction. Generally, osteogenesis, initiating in the antenatal period, continuing for 25-30 yrs, and age changes of bone component are the most apparent at the initial stage of postnatal ontogenesis [2-4]. Change in bone mass can be transient or persistent that is determined by the state of metabolic processes in the corresponding period of ontogenesis, regionally – by ecological differences, alimentary supply of nutritional homeostasis, regimen of movement activity, state of somatic health and human somatotype [8, 10-13]. Therefore, the regard for factors, contributing to formation of body mass bone component requires integral approach, as there are no such physiological and pathological processes, clinical course of which could have impact on the dynamic of metabolism and, subsequently, micto- and macro architectonics of bone and body build [9, 10]. Study of regularities of the physical development in different age groups is crucial in determining of sequence of stages of stature development, pubescence, and body size measurement. Bunak V.V. stated that the level of physical development of human individual should be determined by the overall body size and absolute value of its mass.  While analyzing the variability of the total body size, the famous morphologist defined three stages of the development: progressive, persistent and regressive. Determination of regularities in the process of growth and development of the human organism   is one of the major tasks of study about ontogenetic development [1, 10, 11].
The purpose of the work was to enhance the accuracy of estimation of body mass bone component, taking into account absolute amount of bone tissue and ectomorphic component, considering the regional age-and-gender indices.  
Materials and Methods. Findings of the direct anthropometry, involving over 1300 individuals, stratified according to characteristic of the ontogenetic period served as the study material. Anthropometric examination has been made according to the V.V. Bunak’s chart [1] and provided for measurement of total (length, weight and calculation of body surface area), partial body sizes (longitudinal, circumferential, transversal, anteroposterior) and skinfold thickness. Aggregated results comprised the reference database [10, 11], and processed information formed the basis for statistical analysis and number of advanced developments and branch innovations [5-7].
The research has encompassed the common morphometric and medical statistical methods, namely, variation statistics, probabilistic distribution of features with certainty value of results; the licensed software has been used for database maintenance and its statistical processing.
Results and Discussion. Common clinical approaches for estimation of human bone mass (BM) are based on the evaluation of bone mineral density, particularly, bioenergetic x-ray absorptiometry, radiography, ultrasound bone densitometry, absorptiometry, quantitative computer tomography are applied for indirect assessment of BM [5-7]. In this case, photon and x-ray densitometers are divided into mono-and bichromatic. Monochromatic densitometers provide with the analysis of only the cortical bone tissue, while bichromatic ones  provide with  the analysis of  its cortical and trabecular components, enabling to determine mineral density of bones of   peripheral and axial skeleton, after which the index of bone mass for particular individual  is calculated by the specific  equation. However, application of photon and x-ray densitometers promotes to get only a relative idea as for the absolute amount of bone component and is rather expensive and technically complicated, unabling to be used in screening examinations [10, 11]. The listed methods were not widely applied due to the technical complexity and high cost of the procedure. These methods are not effective in the work of a practitioner for a number of reasons: high cost, a significant dose of radiation, a significant range of data variability, as well as lack of standardization in ontogenetic and clinical groups of patients.
The main objective of the technique [11] for assessment of human body mass composition, including anthropometry by the linear and circumferential indices with subsequent calculation of relative content of body bone component, according to a useful model, is achieved  by the measurements of  body height (Н, cm) and its weight (BM, kg) with further calculation of the height-and-weight index (ІBM=Н/BM-3); once the  measurements of  width of distal epiphyses of arm (s1, cm),  forearm  (s2, cm), hip (s3, cm), shin (s4, cm) were taken and its mean value was calculated by the equation δ=(s1+s2+s3+s4)/4, the absolute bone tissue mass (МBА, kg) is calculated by the equation:  МBА = δ2(Н(1,2 / 1000, followed up with the estimation of bone component by the ectomorphic index (МBТ), calculated by the equation: МBТ= ІBM(Х1-Х2, accounting for corresponding regional age-and-gender coefficients (Х1-Х2) and variability (SD) of ectomorphic index (МBТ±SDBТ) and absolute amount of bone tissue (МBА± SDBА); and when the МBТ index of particular subject is out of the range of  МBТ±SDBТ, and МBА index is out of the range of  МBА± SDBА, a child’s bone component is estimated as ontogenetically disharmonic and vise versa.
Similar to abovementioned example, using the aggregated database, the following indices have been calculated for each examined individual  in the   EXСEL software, on the basis of their direct anthropometry: index of absolute mass of bone tissue (МBА) and ectomorphic index (МBT), providing with conclusion as for ontogenetic harmony of body mass body component; relative and absolute indices of the rate of such phenomenon have been defined.

The data analysis has shown that gender differences were characterized by reliably (р<0,01) higher prevalence of ontogenetic disharmony of body mass component among male individuals in the VI and VII ontogenetic periods, whereas in youth period the rate of disharmonic variants among male and female individuals  was reliably the same.  Significantly high rate of disharmony of body mass bone component is noted among the female individuals in the first period of adulthood (25.0 ± 4.0% among females and 10.5 ± 2.9% among males, respectively; p < 0.001). Generally among  1372 individuals the rate of disharmonic  body mass bone component varied from  8,0±2,1% (females in the period of late childhood) to 25,0±4,0% (adult females). The rate of disharmonic types among male individuals varied from 10,5±2,9% to 17,3±2,5%.

Conclusions.

1. On the basis of direct anthropometry the regularities of formation of human body mass bone component at the stages of postnatal ontogenesis, which become apparent by different rate of body mass disharmony due to bone component, especially in female individuals.
2. As the example showed and according to the generalized development of aggregated anthropometric data,  the development of traditional methodology of anthropometry, valid advanced methodology, in particular, provides with estimation of ontogenetically disharmonic body build due to body mass bone, taking into account the ontogenetic and gender peculiarities.   

3. The assessment of ontogenetic disharmony of body mass bone component is assigned to anatomy, topographic anatomy, and other clinical disciplines and can be applied to consideration of ontogenetic peculiarities of body build while assessing the body composition [5].

4. The findings can explain the age and gender differences as for the rate of initiation of functional disorders, prenosological, as well as nosologically defined pathological conditions as manifestations of general process of growth and development in postnatal ontogenesis.  
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