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АНТРОПОЛОГІЧНІ ДОСЛІДЖЕННЯ

Дмит риев Н.А.
СВЯЗИ ОСНОВНЫХ КРАНИАЛЬНЫХ ПОКАЗАТ ЕЛЕЙ С ХАРАКТЕРИСТ ИКАМИ ПОЛОЖЕНИЯ ЗУБОВ
ВЕРХНЕЙ И НИЖНЕЙ ЧЕЛЮСТ ЕЙ И ПРОФИЛЕМ МЯГКИХ Т КАНЕЙ ЛИЦА У ЮНОШЕЙ И ДЕВУШЕК
Резюме. В статье описаны особенности связей основных краниальных показателей с характеристиками положения
зубов верхней и нижней челюстей и профилем мягких тканей лица у юношей и девушек. У юношей наибольшее количе-
ство связей установлено для основания верхней челюсти (преимущественно прямые - с мезио-дистальным и преддвер-
но-язычным наклонами нижних правых резцов, с половиной угловых характеристик зубов и частью линейных характери-
стик мягких тканей лица) и для длины передней части основы черепа за Стайнером (преимущественно обратные - с
угловыми характеристиками замыкательной плоскости и прямые - с частью линейных характеристик мягких тканей
лица). У девушек установлены лишь единичные связи краниальных показателей с характеристиками положения зубов
верхней и нижней челюстей и профилем мягких тканей лица.
Ключевые слова: краниометрия, одонтометрия, юноши, девушки, характеристики положения зубов верхней и нижней
челюстей, профиль мягких тканей лица.
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REGRESSION MODELS INDIVIDUAL PERFORMANCE CEREBRAL
CIRCULATION DEPENDING ON ANTHROPO-SOMATOMETRIC PARAMETERS
OF BODY IN PRACTICALLY HEALTHY MEN WITH MESOMORPHIC
SOMATOTYPE

Summary. The article describes the individual performance regression models of cerebral blood flow in practically healthy men
with mesomorphic somatotype based on taking into account their anthropometric, somatic indices and indicators component composition
weight. 12 of 18 simulated studied parameters of cerebral blood flow with a coefficient of determination R2 greater than 0.5, including
3 models amplitude (R2 from 0.508 to 0.778), 3 time (R2 from 0.512 to 0.664) and 6 derivatives (R2 from 0.580 to 0.719)
rheoencephalography performance. Constructed models of rheoencephalography peak performance with more than 0.5 coefficient
of determination most often includes covering body size (27.3%), the diameter of the body (22.7%), cephalometric indicators, thick
of skin and fat folds and width of distal epiphysis of long bones limbs (by 13.6%); to models rheoencephalography time performance
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- the thickness of skin and fat folds (31.6%), cephalometric indicators and covering body size (by 26.3%), the diameter of the body
(15.8%); to models derived indicators rheoencephalography - covering body size and body diameter (by 26.5%), thickness of skin
and fat folds (17.6%), cephalometric rates (11.8%).
Key words: healthy men of mesomorphic somatotype, cerebral hemodynamics, anthropometric indices, regression models.

Introduction
The high social significance of disorders of blood

circulation in the vessels of the brain determines the increased
interest of physiologists and clinicians to study the properties
of cerebral hemodynamics [18]. As one of the approaches
to the study and forecasting processes of circulation in the
blood vessels of the brain is the most optimal hemodynamics
mathematical analysis processes (often indicators
rheoencephalography, doppler, etc.) [3, 4, 13, 15].

However, great difficulty is the application of mathematical
methods in modeling human cerebral circulation. This is
due both morphological and functional features and
complexity, diversity reaction vessels in people of different
constitutional types [10, 14, 16, 17]. In this situation, must be
done research for the most informative system of physical
development, to further their ranking [7, 9]. Construction of
regression equations involves recourse to systematic analysis
of the phenomenon, its basic components and their
relationships, the decision to set patterns of nature [21].

In fact, in our study, it will allow to develop mathematical
models and to predict the magnitude of major certain
rheoencephalography parameters and determine
anthropometric and somatic indices in different gender and
age and constitutional groups.

Purpose - to build and analyze individual performance
regression models of cerebral blood flow depending on the
parameters anthropo-somatometric body in practically
healthy men mesomorphic somatotype.

Materials and methods
The results of anthropometric, somatic and

rheoencephalography studies conducted in practically
healthy urban male and female of Podilia taken from the
bank of the materials Research center Vinnitsa National
Medical University n.a. Pirogov.

Rheoencephalography parameters determined by
computer diagnostic complex. As a result processing
rheogram automatically determined characteristic points on
the curve, determine key indicators, and formed a justified
opinion on the circulatory system of the investigated area
[11]. Determined the following rheoencephalography
parameters: amplitude - basic impedance (EZ, Ohm), systolic
wave amplitude (EH1, Ohm), incision amplitude (EH2, Ohm),
diastolic wave amplitude (EH3, Ohm), amplitude of fast blood
flow (EH4, Ohm); time - the duration of the cardiac cycle
(EC, s); the duration of the uplink (EA, s); the duration of the
downlink (EB, s); duration of fast blood supply (EA1, s);
duration of the phase of slow blood flow (EA2, s); derivatives
- dicrotic index (EH2H1,%); diastolic index (EH3H1,%);
average speed of fast blood flow (EH4A1, Ohm/s); mean
speed phase of slow blood flow (EH4A2, Ohm/s); rate the
overall tone of the arteries (EAC,%); tone indicator large

caliber arteries (arteries distribution) (EA1C,%); figure tone
of arteries of medium and small caliber (artery resistance)
(EA2C,%); the ratio of different caliber arterial tone
(EA1A2,%).

Anthropometric studies conducted by V. Bunak scheme
[6] included a definition: total, longitudinal, transverse, covering
body size, pelvic size and thickness of skin and fat folds (TSFF).
Craniometry included a definition: the circumference of the
head (glabella), sagittal curves, the greatest length and width
of the head, the smallest width of the head, the width of the
face and lower jaw. [1] Somatotypes determined by the method
of J. Carter and B. Heath [19] and the component composition
of body weight - for the method of J. Matiegka [22] and
additionally muscle component - on formulas the American
Institute of Nutrition (AIN) [20].

Building regression models of individual parameters of
cerebral blood flow, depending on the anthropo-
somatometric body parameters in practically healthy men
mesomorphic somatotype held a license statistical package
"STATISTICA 6.0".

Results. Discussion
As a result of the research we have developed

mathematical models for most indicators of cerebral blood
flow in practically healthy men mesomorphic somatotype. It
should be noted that of 18 models - 6 depend of the total
set of anthropometric and somatic body characteristics less
than 50% (EA, EA1, EH1, EH4, EH4A1, EH4A1) and therefore
does not significantly influence the practice of medicine.

Models of individual parameters of cerebral blood flow
in practically healthy men mesomorphic somatotype with
determination coefficient R2 greater than 0.5 have the
following linear equation (in the following equations F -
Fisher's criterion; Std. Error of estimate - standard error of
regression estimation):

EC (the duration of the cardiac cycle) = 2,88 - 0,02 x
head circumference + 0,06 x forearm circumference in the
bottom third - 0,06 x wrist circumference - 0,01 x TSFF on
thigh + 0,02 x TSFF on the back surface of the shoulder -
0,03 x width face (R2 = 0,571; F (6,31) = 6,88; p <0,001; Std.
Error of estimate: 0,079);

EB (a descending part rheogram) = 2,25 - 0,03 x head
circumference + 0,03 x girth shoulder in stress-free state -
0,01 x TSFF on abdomen - 0,05 x width face + 0,03 x shin
girth in the bottom third - 0,03 x anteroposterior chest size +
0,03 x TSFF on chest (R2 = 0,664; F (7,30) = 8,47; p <0,001;
Std. Error of estimate: 0,069);

EA2 (the slow blood flow) = 0,44 + 0,01 x between the
ridge distance of pelvis - 0,01 x TSFF on chest + 0.01 x girth
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forearm in the bottom third - 0,01 x anteroposterior chest
size + 0, 01 x TSFF in the abdomen - 0,001 x height finger
point (R2 = 0,512; F (6,31) = 5,43; p <0,001; Std. Error of
estimate: 0,008);

EZ (base impedance) = 43,10 - 6,53 x width of distal epiphysis
shoulder + 1,70 x hips circumference - 0,64 x chest
circumference during quiet breathing + 1,38 x transverse mid-
chest size - 2.29 x girth of neck + 1,89 x head circumference
- 1,03 x TSFF on hip - 0,88 x thigh circumference (R2 = 0,778;
F (8,29) = 12,69; p <0,001; Std. Error of estimate : 6.120);

EH2 (incision amplitude) = 0,28 - 0,01 x transverse lower-
chest size + 0,01 x longest head size- 0,01 x body length +
0,04 x width of distal epiphysis of hip- 0.03 x width distal
epiphysis shoulder + 0,01 x between the ridge distance of
pelvis + 0,01 x TSFF on the forearm - 0,01 x head
circumference (R2 = 0,625; F (8,29) = 6,05; p <0,01; Std.
Error of estimate: 0,014);

EH3 (diastolic wave amplitude) = - 0,05 + 0,01 x
circumference of the tibia in the lower third - 0,01 x between
the ridge distance of pelvis + 0,01 x hips circumference -
0,01 x TSHZHS thigh + 0,01 x between the ridge distance
of pelvis - 0,01 xmuscle weight, determined by the formula
AIH (R2 = 0,508; F (6,31) = 5,34; p <0,001; Std. Error of
estimate: 0,015);

EH2H1 (dicrotic index) = 18,20 - 6,57 x anteroposterior
chest size + 21,59 x width distal femur epiphysis - 6,79 x
Matejko bone mass by + 8,94 x width distal tibia epiphysis +
2, 64 x circumference of the tibia in the lower third - 2,74 x
between the ridge distance of pelvis (R2 = 0,719; F (6,31) =
13,25; p <0,001; Std. Error of estimate: 9,132);

EH3H1 (diastolic index) = 208,9 - 5,71 x anteroposterior
chest size + 2,14 x circumference in the upper third of the
forearm - 0,12 x head circumference (R2 = 0,616; F (3,34) =
18 22; p <0,001; Std. Error of estimate: 7,882);

EAC (figure tone of all arteries) = - 1,45 + 0,52 x wrist
circumference - 0,80 x circumference in the upper third of
the forearm + 0,25 x TSFF in the abdomen - 1,01 x TSFF of
chest + 0,53 x head circumference + 0,48 x distance
between the swivel-basin - 0,94 x longest head size (R2 =
0,632; F (7,30) = 7,35; p <0,001; Std. Error of estimate: 1,330);

EA1C (metric tone of large caliber arteries) = 12,88 - 0,30
x mesomorphic somatotype components by Hit Carter +
0,30 x body fat mass by Matejko - 0,15 x thigh girth - 0,47 x
TSFF on the front surface shoulder + 0,19 x transverse mid-
chest size - 0,13 x distance between the ridge-basin (R2 =
0,589; F (6,31) = 7,41; p <0,001; Std. Error of estimate: 0,706);

EA2C (metric tone of arteries medium caliber and shallow) =
- 13,13 + 0,21 x distance between the ridge-basin - 0,23 x

girth shoulder in the stress-free state + 0,62 x wrist circumference
+ 0,14 x TSFF on stomach - 0,50 x TSFF on chest + 0,29 x
head circumference size - 0,27 x girth foot (R2 = 0,639; F (7,30)
= 7,58; p <0,001; Std. Error of estimate: 0,975) ;

EA1A2 (ratio of arterial tone) = 194,6 - 2,21 x distance
between the ridge-basin + 1,05 x TSFF under the shoulder
blade + 1,24 x height finger point - 14,73 x circumference
of the tibia in the lower third - 4, 20 x circumference of the
tibia in the lower third + 2,15 x distance between the beard-
basin (R2 = 0,580; F (6,31) = 7,12; p <0,001; Std. Error of
estimate: 10,89).

It should be noted that since the time slow blood flow
patterns (EA2), amplitude incision (EH2) and diastolic wave
amplitude (EH3) set values Fisher criterion is less than its
estimated (critical) value, clearly assert the correctness of
these models is impossible.

Thus, of 5 possible time performance rheoencephalo-
graphy built 3 with a coefficient of determination R2 from
0.512 to 0.664; of 5 possible peak performance rheo-
encephalography also built 3 with a coefficient of
determination R2 from 0.508 to 0.778; of 8 possible derivatives
of rheoencephalography indicators built 6 with determination
coefficient R2 from 0.580 to 0.719.

Constructed models with determination coefficient greater
than 0.5 most often includes: for rheoencephalography time
indicators - TSFF (31.6%), cephalometric indicators and
covering body size (by 26.3%), the diameter of the body
(15.8%); for peak rheoencephalography performance - covering
body size (27.3%), the diameter of the body (22.7%),
cephalometric indicators, TSFF and width of distal epiphysis
of long bones of the extremities (by 13.6%); for derivatives
rheoencephalography indicators - covering body size and body
diameter (by 26.5%), TSFF (17.6%), cephalometric rates
(11.8%).

The problem of science-based forecasting features of
cerebral blood flow in healthy individuals, depending on
the different kinds of external and internal factors in the
application of mathematical modeling becomes resolved.
[4] The emphasis in this area is on account of morphological
and functional features arteries and veins of the brain in
subjects that are known and genetically conditioned to a
greater extent depend on the constitution [5, 7, 16]. Indeed,
complex adaptive relationship between individual
performance cerebral circulation manifested in a variety of
different response options and it depends on age and sex
and, especially, from the constitutional characteristics of
people [2, 7, 10, 14].

Works related to the construction and analysis of
individual parameters of regression models of cerebral
blood flow based on anthropo-somatometric body
parameters in healthy studied are not much in number.
[12].

Thus, G.V. Datsenko [8] found that in practically healthy
young men of Podilia mesomorphic somatotype of 17
possible indicators rheoencephalography models
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depending on the characteristics of the body structure, built
only model index overall tone of the arteries (coefficient of
determination R2 = 0,501); and appropriate somatotype girls
- 5 models (R2 from 0.557 to 0.689). In boys mesomorphic
somatotype model that has practical value for medicine
most often included covering body size (42.9%) and in
girls mesomorphic somatotype - thickness skin-folds of fat
(28.1%), lateral (25.0% ) and covering body size (18.8%).
Compared with the results obtained by researcher our built
models have qualitative and quantitative differences in
modeling capabilities of a group of individual parameters
of the cerebral circulation and the percentage of cases
entering the model anthropometric, somatic indices and
indicators component composition of body weight, justifying
the importance of interpretation rheoencephalography not
only in constitutional, but also age aspect.

Conclusions and recommendations for
further development

1. In apparently healthy male mesomorphic somatotype
possible mathematical modeling for 12 of the 18 studied

parameters of cerebral blood flow based on taking into
account their anthropometric, somatic indices and indicators
component composition of body weight (coefficient of
determination from 0.508 to 0.778 for 3 models of amplitude,
from 0.512 to 0.664 for 3 models time, from 0.512 to 0.664
6 derivatives rheoencephalography indicators).

2. Among anthropo-somatic indices models peak
performance of rheoencephalography most often includes
covering body size, the diameter of the body, cephalometric
indicators thick of skin and fat folds and width of distal
epiphysis of long bones of the extremities, and to patterns
of time and derivative indices rheoencephalography -
thickness skin and fat folds, cephalometric indicators,
covering body sizes and diameters.

Building regression models of individual parameters of
cerebral blood flow, depending on the anthropo-
somatometric parameters body in practically healthy men
of different somatotypes is important for planning and
anthropological research and is a prerequisite for the further
construction and efficient use of predictive mathematical
models.
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Серебреннікова О.А., Семенченко В.В.
РЕГРЕСІЙНІ МОДЕЛІ ІНДИВІДУАЛЬНИХ ПОКАЗНИКІВ ЦЕРЕБРАЛЬНОГО КРОВООБІГУ В ЗАЛЕЖНОСТ І
ВІД АНТ РОПО-СОМАТ ОМЕТ РИЧНИХ ПАРАМЕТ РІВ ТІЛА ПРАКТ ИЧНО ЗДОРОВИХ ЧОЛОВІКІВ
МЕЗОМОРФНОГО СОМАТ ОТ ИПУ
Резюме. В статті описані регресійні моделі індивідуальних показників церебрального кровообігу у практично здорових
чоловіків мезоморфного соматотипу на основі урахування їх антропометричних, соматотипологічних показників та показ-
ників компонентного складу маси тіла. Змодельовано 12 з 18 досліджуваних показників церебрального кровообігу з коеф-
іцієнтом детермінації R2 більшим 0,5, в тому числі 3 моделі амплітудних (R2 від 0,508 до 0,778), 3 часових (R2 від 0,512 до 0,664)
і 6 похідних (R2 від 0,580 до 0,719) показників реоенцефалограми. До побудованих моделей амплітудних показників реоен-
цефалограми із коефіцієнтом детермінації більше 0,5 найбільш часто входять обхватні розміри тіла (27,3%), діаметри тіла
(22,7%), кефалометричні показники, товщина шкірно-жирових складок та ширина дистальних епіфізів довгих трубчастих
кісток кінцівок (по 13,6%); до моделей часових показників реоенцефалограми - товщина шкірно-жирових складок (31,6%),
кефалометричні показники і обхватні розміри тіла (по 26,3%), діаметри тіла (15,8%); до моделей похідних показників реоен-
цефалограми - обхватні розміри тіла і діаметри тіла (по 26,5%), товщина шкірно-жирових складок (17,6%), кефалометричні
показники (11,8%).
Ключові слова: здорові чоловіки мезоморфного соматотипу, церебральна гемодинаміка, антропометричні показники,
регресійні моделі.

Серебренникова О.А., Семенченко В.В.
РЕГРЕССИОННЫЕ МОДЕЛИ ИНДИВИДУАЛЬНЫХ ПОКАЗАТ ЕЛЕЙ МОЗГОВОГО КРОВООБРАЩЕНИЯ В
ЗАВИСИМОСТ И ОТ  АНТ РОПО-СОМАТ ОМЕТ РИЧЕСКИХ ПАРАМЕТ РОВ ТЕЛА ПРАКТ ИЧЕСКИ ЗДОРОВЫХ
МУЖЧИН МЕЗОМОРФНОГО СОМАТ ОТ ИПА
Резюме. В статье описаны регрессионные модели индивидуальных показателей мозгового кровообращения у практи-
чески здоровых мужчин мезоморфного соматотипа на основе учета их антропометрических, соматотипологических пока-
зателей и показателей компонентного состава массы тела. Смоделировано 12 из 18 исследуемых показателей мозгового
кровообращения с коэффициентом детерминации R2 большим 0,5, в том числе 3 модели амплитудных (R2 от 0,508 до 0,778),
3 временных (R2 от 0,512 до 0,664) и 6 производных (R2 от 0,580 до 0,719) показателей реоэнцефалограммы. В построен-
ные модели амплитудных показателей реоэнцефалограммы с коэффициентом детерминации более 0,5 наиболее часто
входят обхватные размеры тела (27,3%), диаметры тела (22,7%), кефалометрические показатели, толщина кожно-жиро-
вых складок и ширина дистальных эпифизов длинных трубчатых костей конечностей (по 13,6%); к моделям временных
показателей реоэнцефалограммы - толщина кожно-жировых складок (31,6%), кефалометрические показатели и обхват-
ные размеры тела (по 26,3%), диаметры тела (15,8%); к моделям производных показателей реоэнцефалограммы -
обхватные размеры тела и диаметры тела (по 26,5%), толщина кожно-жировых складок (17,6%), кефалометрические
показатели (11,8%).
Ключевые слова: здоровые мужчины мезоморфного соматотипа, церебральная гемодинамика, антропометрические
показатели, регрессионные модели.
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КЛІНІЧНА СТАНДАРТИЗОВАНА ОЦІНКА ТЯЖКОСТІ ПОШКОДЖЕННЯ
ВНАСЛІДОК ДТП НА ДОГОСПІТАЛЬНОМУ І РАННЬОМУ
ГОСПІТАЛЬНОМУ ЕТАПІ НАДАННЯ МЕДИЧНОЇ ДОПОМОГИ В УМОВАХ
ПРИТРАСОВОЇ ЛІКАРНІ

Резюме. У статті наведені дані аналізу 316 випадків постраждалих при політравмі внаслідок дорожньо-транспортних
пригод на догоспітальному і ранньому госпітальному етапі, котрим надавали медичну допомогу в умовах притрасової лікарні.
Встановлено, що у постраждалих внаслідок дорожньо-транспортної пригоди (ДТП), як правило, є компонент полісистемного
пошкодження та найбільш часто поєднується краніальний і торакальний компоненти - 51,9 %, абдомінальний компонент
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