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ARTICLE INFO In spite of the existence of numerous developed methods of cephalometric analysis,
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take into account numerous factors (ethnicity, age, gender, etc.). Improving these
techniques, considering the above-mentioned factors, would significantly increase
their effectiveness, and hence the quality of providing dental care to the population. The
purpose of the work is to construct and analyze a regression model of
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Gunas |. V. side teleroentgenograms of 38 young men (aged 17-21 years) and 55 young women

(aged 16-20 years) with normal occlusion close to orthognathic bite and harmonic
face, obtained from the Veraviewepocs 3D device, Morita (Japan), taken from the bank
data of research center of National Pirogov Memorial Medical University, Vinnytsya.
Cephalometric measurements were performed according to the recommendations of
C. J. Burstone. All indicators were divided into three groups: 1 - metric characteristics
of the skull, which usually do not change during surgical and orthodontic treatment; 2 -
indicators of the tooth-jaw system, the definitions of which most often need to be guided
by the orthodontic treatment of growing patients and orthodontic surgery, which allows
people with already formed bone skeleton to change the width, length, angles and
position of the bones of the upper and lower jaws; 3 - indicators that actually characterize
the position of each individual tooth relative to each other, to the bony cranial structures
and face profile. Regression models of individual teleroentgenographic indicators used
in the method of C. J. Burstone, built using the licensed package "Statistica 6.0".
Constructed all 6 reliable models of indicators included in the second group (anterior
lower facial height ANS-Gn/Me, maxillary length ANS-PNS, ramus length Ar-Go,
mandibular length Go-Pog, anterior upper facial height N-ANS and posterior upper
facial height PNS-N) depending on the indicators of the first group (posterior section of
cranial base Ar-Pt, anterior skull base length N-CC, angle of the cranial tilt POr-NBa,
anterior section of cranial base Pt-N and distance P-PTV); as well as all 7 reliable
models of indicators included in the third group (distances 1u-NF, 1I-MP, 6u-NF, 6/-MP
and angles OP-HP, Max1-NF/Max1-SpP, Mand1-Mp/Mand1-MeGo) depending on the
indicators of the first and second (distance A-B, A-NPog, Go-CF, Max-Mand, N-A, N-B,
N-Pog and Xi-Pm and angles MeGo-NPog, MP-HP, NAPog, N-ANS-Pog, N-CF-A, NPog-
POr, POr-CFXii POr-ANSPNS) groups. It was established that in young men the model
of telerentgenographic indices included in the second group depending on the indicators
of the first group and included in the third group, depending on the indicators of the first
and second groups, have a higher determination coefficient than in young women (R2
from 0.806 to 0.918 in young men and from 0.510 to 0.768 for young women, and from
0.750 to 0.993 for young men and from 0.510 to 0.986 for young women). In the analysis
of entering into the regression models of the relevant predictors found that in young
men among the teleroentgenographic indicators of the first group included in the models
of indicators of the second group most often included - distances P-PTV (33.3%), Pt-N
and N-CC (by 25.0%); and in young women- distances N-CC (38.56%) and P-PTV
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(30.8%). It was also found that among young men among the teleroentgenographic
indicators of the first and second groups that were included in the models of the third
group of indicators most often included - distance ANS-Gn/Me (12.8%), the magnitude
of the angles NAPog, POr-CFXi and POr-ANSPNS (by 9.4%); and in young women-
distance ANS-Gn/Me (13.2%), distances A-B and PNS-N and the magnitude of the
angle NAPog (by 7.9%).

Keywords: regression analysis, side teleroentgenograms of the head, cephalometry,
C.J. Burstone analysis, young men and women with orthognathic bite.

Introduction

At the 20th century there was a rapid development of
medicine, including the dental branch. New times
demanded a new level of medical care, in particular the
creation of a methodology that would allow for a proper
assessment of the location of different structures of the tooth-
jaw system. Thus, the concept of cephalometric analysis of
side teleroentgenograms was developed, which allowed
planning of further steps of patient's treatment.

Particular attention deserves the technique proposed by
Charles J. Burstone in 1978, better known now as a COGS
analysis [23]. Its essence lies in the fact that it represents
the horizontal and vertical positions of the bones of the facial
skull with the help of a constant system of coordinates in the
form of direct linear measurements for bone size and angular
measurements for bone shapes [8, 9, 21, 24].

However, as with most other methods proposed by
various authors at different times (Wits, Downs, Ricketts,
Harvold, McNamar, Arne Bjork, Charles H. Tweed, Joseph
Jarabak, Viken Sassouni, Cecil C. Steiner, etc.), it has a
significant disadvantage, namely a monotonous sample that
makes it impossible to use it fully [1, 6, 15, 20, 22], because
the study, which resulted in the creation of a COGS analysis,
was conducted on middle-aged Caucasian men, living in
the United States.

At the beginning it was only a theory, but subsequent
research revealed discrepancies in the features of
cephalometric indices in representatives of different races,
age groups and gender groups. All this pushed scientists
from all over the world to seek normative indicators among
representatives of different nationalities, residents of various
administrative-territorial regions, and within them,
manifestations of sexual dimorphism and peculiarities in
different age periods [2-5, 7, 26, 27].

The purpose of the work is to construct and analyze a
regression model of teleroentgenographic indicators used
in the method of C. J. Burstone in young men and women
with normal occlusion close to orthognathic bite and
harmonic face.

Materials and methods

Primary side teleroentgenograms of 38 young men
(aged 17-21 years) and 55 young women (aged 16-20 years)
with normal occlusion close to orthognathic bite and
harmonic face, obtained from the Veraviewepocs 3D device,
Morita (Japan), taken from the bank data of research center
of National Pirogov Memorial Medical University, Vinnytsya.

The analysis of side teleroentgenograms was carried
out using the methods of R. M. Ricketts, C. J. Burstone, E. P.
Harvold, described in detail in previous studies [10, 11, 14].

All indicators of the above methods, we were divided into
three groups.

The first group included metric characteristics of the skull,
which usually do not change during surgical and orthodontic
treatment. Most of these indicators are basic in modern
cephalometric analyzes. Relative to them, side
teleroentgenograms determine the inclination, anterior-
posterior or vertical position of the gnatic structures (upper
and lower jaws, occlusal plane, individual teeth). The second
group included indicators of the tooth-jaw system, the
definitions of which most often need to be guided by the
orthodontic treatment of growing patients and orthodontic
surgery, which allows people with already formed bone
skeleton to change the width, length, angles and position of
the bones of the upper and lower jaws. The third group
includes indicators that actually characterize the position of
each individual tooth relative to each other, to the bony cranial
structures and facial profile. It is this group of indicators
most often corrected in the process of orthodontic treatment
of tooth-jaw abnormalities.

According to the cephalometric C. J. Burstone method
[8], we conducted modeling of the indicators included in the
second group, depending on the indicators of the first group:
ANS-Gn/Me Anterior Lower Facial Height (mm); ANS-PNS
Maxillary Length (mm); Ar-Go Ramus Length (mm); Go-Pog
Mandibular Length (mm); N-ANS Anterior Upper Facial Height
(mm); PNS-N Posterior Upper Facial Height (mm).

Also, indicators by C. J. Burstone, included into the third
group, were determined depending on the indicators of the
first and second groups: 1u-NF Distance of Incisal Edge of
1u to Palatal Plane (mm); 11-MP Distance of Incisal Edge of
1L to Palatal Plane (mm); 6u-NF Distance of Mesial Cusp of
6u to Palatal Plane (mm); 61-MP Distance of Mesial Cusp of
6l to Mand.Plane (mm); OP-HP Angle of Occl. to Horizontal
Plane (°); Max1-NF/Max1-SpP Angle of Axis of 1u to Palatal
Plane (°); Mand1-Mp/Mand1-MeGo Angle of Axis of 11to Mand.
Plane (°).

The construction of regression models of individual
teleroentgenographic indicators used in the method of C. J.
Burstone was carried out in the licensed package "Statistica
6.0". In the direct stepwise regression analysis, we
determined the following conditions: 1 - the final version of
the regression equation should have a determination factor
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of at least 0.50; 2 - the value of the F-criterion is not less
than 3.0; 3 - the number of free members included in the
regression equation should be as low as possible.

Results

The results of modeling of teleroentgenographic
indicators by the method of C. J. Burstone included in the
second group, depending on the indicators of the first group,
have the form of the following linear equations.

For young men:

ANS-Gn/Me = -1.645 - 1.056 x P-PTV + 0.395 x N-CC
(R?=0.834; F(z.35 =103.1; p<0.001; Error of estimate=4.589);

ANS-PNS = 8.153 + 0.664 x Pt-N - 0.276 x P-PTV
(R?=0.888; F(z.35 =138.9; p<0.001; Error of estimate=2.648);

Ar-Go =-4.663-0.847 x P-PTV + 0.439 x Pt-N (R?=0.806;

F 235=72.58; p<0.001; Error of estimate=4.392);
Go-Pog=0.893 + 0.895 xPt-N - 0.742 x P-PTV (R?=0.899;
F 235=155.7; p<0.001; Error of estimate=4.107);
N-ANS = -12.28 + 0.819 x N-CC+ 0.622 x POr-NBa
(R?=0.855; F(2_35=103.‘I; p<0.001; Error of estimate=3.468);
PNS-N = -7.211 + 0.861 x N-CC+ 0.325 x POr-NBa
(R?=0.918; F _ ,.=197.0; p<0.001; Error of estimate=2.585);

(2.35)
where, here and in the future, R? - coefficient of

determination; F(!.uf”’” - critical (1,!!) and got (!!,!!) value of
Fisher's criterion; St. Error of estimate - standard error of
the standardized regression coefficient; N-CC - anterior
skull base length (mm); POr-NBa - angle of the cranial tilt
(deflection) (°); Pt-N (anterior section of cranial base),
defines the length of the front of the skull base, parallel to
the horizontal line by Burstone (mm); P-PTV - distance from
point Po to point Pt parallel to the Frankfurt plane (mm).

For young women:

ANS-Gn/Me = 5.402 + 0.677 x N-CC + 0.564 x Ar-Pt
(R?=0.565; F(2.52)=33.76; p<0.001; Error of estimate=4.130);

ANS-PNS =2.327 + 0.518 x Pt-N - 0.408 x P-PTV + 0.282
x POr-NBa (R?=0.669; F =34.40; p<0.001; Error of
estimate=2.545);

Ar-Go =-4.708 + 0.536 x N-CC + 0.727 x Ar-Pt (R?>=0.510;
F(2.52)=27.11; p<0.001; Error of estimate=4.397);

Go-Pog = -4.773 + 0.942 x N-CC - 0.707 x P-PTV
(R*=0.768; F , ,=86.27; p<0.001; Error of estimate=3.650);

N-ANS =-8.586 + 0.496 x N-CC - 0.560 x P-PTV + 0.343
x POr-NBa (R?=0.714; F( )=42.27; p<0.001; Error of
estimate=2.726);

PNS-N = 0.284 + 0.521 x N-CC - 0.526 x P-PTV
(R?=0.723; F(2.52)=67.91; p<0.001; Error of estimate=2.518);

where, here and in the future, Ar-Pt (posterior section of
cranial base), defines the length of the back of the skull
base, parallel to the horizontal line by Burstone (mm).

The results of modeling of teleroentgenographic
parameters by the method of C. J. Burstone included in the
third group, depending on the indicators of the first and
second groups, have the form of the following linear
equations.

For young men:

1u-NF = 7.565 + 0.519 x ANS-Gn/Me - 0.585 x B-Pog -

(3.51)

3.51

0.295 x POr-ANSPNS - 0.167 x POr-CFXi + 0.153 x Go-Pog
- 0.163 x Ar-Go (R?=0.969; F . .. =162.9; p<0.001; Error of
estimate=1.071);

11-MP =5.502 +0.465 x ANS-Gn/Me + 0.124 x N-ANS +
0.243 x NAPog - 0.148 x N-ANS-Pog (R*=0.976; F , ,, =331.8;
p<0.001; Error of estimate=0.994);

6u-NF= -4.374 + 0.306 x ANS-Gn/Me + 0.113 x Xi-Pm
(R?=0.939; F , ., =267.8; p<0.001; Error of estimate=1.209);

61-MP = 4.144 + 0.258 x ANS-Gn/Me + 0.265 x Go-CF +
0.275 x A-NPog - 0.128 x PNS-N (R?=0.942; F ,.,=132.8;
p<0.001; Error of estimate=1.120);

OP-HP =6.356 + 0.804 x N-Pog - 1.513 x A-B - 1.542 x N-
B +0.163 x P-PTV + 0.737 x NAPog (R?=0.993; F _ ,_ =917.8;
p<0.001; Error of estimate=0.491);

Max1-NF/Max1-SpP =70.40 + 0.362 x N-Pog + 0.773 x
POr-ANSPNS +0.635 x POr-CFXi - 0.405 x NAPog - 0.600 x
B-Pog (R2=0.750; F( )=1 9.24; p<0.001; Error of
estimate=3.114);

Mand1-Mp/Mand1-MeGo = 54.26 + 1.073 x MeGo-NPog
+0.250 x N-ANS-Pog + 0.388 x A-B + 0.518 x N-A- 0.491 x
POr-CFXi - 0.388 x POr-ANSPNS (R?=0.843; F . .. =27.73;
p<0.001; Error of estimate=3.307);

where, here and in the future, A-B - distance from point
A to point B, on occlusion plane (apOcP-ppOcP) (mm); A-
NPog - bulge, distance from point A to line N-Pog (mm);
ANS-Gn/Me - lower face height, distance from point ANS, to
point Gn (mm); Ar-Go - the length of the mandible ramus,
the distance from the Ar point to the point tGo (mm); B-Pog
- distance from point Pog to point B, parallel to mandibular
plane (mm); Go-CF - rear face height, the distance from
the point of Go, to the point of CF (mm); Go-Pog - the length
of the base of the mandible, the distance from the point Pog
to the point tGo (mm); MeGo-NPog - facial cone, the angle
formed by the lines of Me-Go and N-Pog (°); N-A - the distance
characterizing the position of the upper jaw, the distance
from the perpendicular to the horizontal line by Burstone
lowered from point N, and the point A (mm); NAPog - the
angle of the skeletal profile, defines convexity of the face, is
formed by the lines N-A and A-Pog (°); N-ANS - front upper
face height, defines the length of the upper part of the front
face height, distance from point N to ANS (mm); N-ANS-Pog
- the angle of the convexity of the profile formed by the lines
of N-ANS and ANS-Pog (°); N-B - the distance characterizing
the position of the lower jaw, the distance from the
perpendicular to the horizontal line by Burstone lowered from
the point N, and the point B (mm); N-Pog - the distance
characterizing the position of the chin, the distance from the
perpendicular to the horizontal line by Burstone lowered from
the point N, and the point Pog (mm); PNS-N - posterior upper
face height defines the length of the upper part of the posterior
face height from the PNS point to the horizontal line by
Burstone (mm); POr-CFXi - angle formed by lines Po-CF
and CF-Xi, characterizes the position of the mandible ramus
(°); POr-ANSPNS (also known as POr-SpP) - angle formed
by lines Po-Or and ANS-PNS (°); Xi-Pm - distance from the
point Xi, to the point Pm (mm).

(6.31)

(4.33)

(4.33)

(5.32)

5.32

(6.31)
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For young women:

1u-NF = 0.035 +0.483 x ANS-Gn/Me - 0.321 x N-ANS -
0.178 x P-PTV-0.132 x N-A+ 0.192 x PNS-N - 0.129 x Max-
Mand (R2=0.916; F =86.96; p<0.001; Error of
estimate=0.956);

11-MP = 3.820 + 0.260 x N-ANS - 0.185 x Ar-Pt + 0.099 x
NAPog + 0.558 x ANS-Gn/Me - 0.142 x PNS-N (R?=0.931;
F 540=131.6; p<0.001; Error of estimate=0.982);

6u-NF= -2.405 + 0.352 x ANS-Gn/Me + 0.353 x A-B -
0.280 x A-NPog - 0.215 x PNS-N + 0.128 x Xi-Pm + 0.098 x
N-CF-A (R?=0.842; F =42.78; p<0.001; Error of
estimate=0.966);

61-MP =-1.301 + 0.393 x Go-CF + 0.178 x N-ANS-Pog +
0.227 x P-PTV - 0.144 x A-B - 0.066 x N-Pog + 0.216 x ANS-
Gn/Me (R2?=0.935; F =114.5; p<0.001; Error of
estimate=1.016);

OP-HP =7.021 + 0.776 x N-Pog - 1.580 x A-B + 0.713 x
NAPog - 1.544 x N-B - 0.115 x ANS-Gn/Me (R?=0.986;
F 540=669.2; p<0.001; Error of estimate=0.524);

Max1-NF/Max1-SpP = 4.493 + 1.239 x NPog-POr +
0.862 x POr-ANSPNS - 0.492 x N-A - 0.468 x Go-CF + 0.429
x Go-Pog - 0.879 x B-Pog (R?=0.510; F ., =8.32; p<0.001;
Error of estimate=4.077);

Mand1-Mp/Mand1-MeGo =-8.826 + 1.609 x MeGo-NPog
+ 0.764 x NAPog + 0.521 x MP-HP - 0.365 x N-CF-A
(R?=0.685; F(4.50)=27.17; p<0.001; Error of estimate=3.849);

where, Max-Mand - interjaw difference, difference
between distances ANS-Cond and Cond-Pog (mm); MP-
HP - the angle of the lower jaw to the horizontal line by
Burstone, formed by the lines tGo-Me and HP (°); N-CF-A -
the angle of the upper jaw height, angle formed by lines N-
CF and CF-A (°); NPog-POr - face depth, angle between the
face plane (N-Pog) and the Frankfurt plane (Po-Or) (°).

(6.48)

(6.48)

(6.48)

(6.48)

Discussion

Differences in the features of cephalometric indices
with the parameters obtained by C. J. Burstone are
presented in many studies. For example, a group of Iraqi
scientists determined the norms of cephalometric indices,
respectively, by methodology of C. J. Burstone for the Iraqi
population. The study involved 60 people (30 boys and 30
girls) aged 18-25 who belonged to the Arab race, had
aesthetically satisfying facial features and physiological bite.
Compared to the norms for C. J. Burstone, Iraqgis have a
larger face convex, maxillary prognathism, a greater
protrusion of the upper lip, a duller angle of the nasolabial
triangle, a larger protuberance of the lower lip, and
protuberance of maxillary incisor. When comparing the data
obtained from boys and girls, it was found that the ratio of
vertical height and nasolabial angle is higher in girls, and
the lower face-throat angle is greater in young men [18, 19]

Nivedita Sahoo et al. [25] found the features of
cephalometric indices by the method of C. J. Burstone for
the population of East India. The study involved 200 people
living in the region of India aged 18-30 (100 men and 100
women) who had a balanced facial profile, no history of

medical interventions and anomalies of tooth-jaw system.
Compared with the data of C. J. Burstone, higher rates of
prognathism of the mandible, protrusion of the upper and
lower lip in the population of East India were revealed.

Unfortunately, in comparison with foreign works, such
studies of domestic scientists are of a small nature, which
leads to finding a solution to this problem [12, 13, 16, 17],
including by means of mathematical modeling of normative
individual values of the necessary teleroentgenographic
parameters.

For young men and women with normal occlusion, close
to orthognathic bite and harmonious face, were constructed
all 6 possible reliable models of teleroentgenographic
indices by the method of C. J. Burstone which entered the
second group, depending on the indicators of the first group.
It is established that in young men the determination
coefficient in models is much higher than in young women
(in young men R? from 0.806 to 0.918, and in young women
- from 0.510 to 0.768). Both in young men and women, the
models most often included P-PTV distances (33.3% for
young men and 30.8% for young women) and N-CC (25.0%
for young men and 38.5% for young women). In addition, in
young men and women, the models include the distance
Pt-N (25.0% in young men and 7.7% in young women) and
the angle of the cranial inclination POr-NBa (16.7% in young
men and 15.4% in young women). Only in young women
models of teleroentgenographic indicators using the method
of C. J. Burstone belong to the second group, depending on
the indicators of the first group includes the value of the
distance Ar-Pt (15.4%).

In the modeling of teleroentgenographic indices that were
included in the third group according to the method of C. J.
Burstone depending on the indicators of the first and second
groups, both in young men and in young women with normal
occlusion close to orthognathic bite and harmonic face, all
seven possible reliable regression models were also
constructed. During of models analyses, it was also found
that in young men the determination coefficient is higher than
that of young women (in young men R2 from 0.750 to 0.993,
and in young women - from 0.510 to 0.935). And in young men
and girls the models most often included models of distances
ANS-Gn/Me (12.8% in young men and 13.2% in young
women). In addition, in young men and young women include
models of A-B distances (6.25% in young men and 7.9% in
young women), N-Pogs (6.25% in young men and 5.3% in
young women), B-Pogs (6.25% in young men), PNS-N (3.1%
for young men and 7.9% for young women), P-PTV, G-CF, NA
and N-ANS (3.1% for young men and 5.3% for young women),
P NPog, NB, Xi-Pm and Go-Pog (3.1% for young men and
2.6% for young women) and angles NAPog (9.4% for young
men and 7.9% for young women), POr-ANSPNS (9.4% for
young men and 2.6 % of young women), N-ANS-Pog (6.25%
for young men and 2.6% for young women) and MeGo-NPog
(3.1% for young men and 2.6% for young women). Only in
young men, according to the method of C. J. Burstone, which
are included in the third group depending on the indicators of
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the first and second groups, the magnitude of the angle POr-
CFXi (9.4%) and the distance Ar-Go (3.1%) are included in the
models of teleroentgenographic indicators; and only in young
women - the magnitude of the distances Ar-Pt and Max-Mand
(by 2.6%) and the angles N-CF-A (5.3%), MP-HP and NPog-
POr (by 2.6%).

The constructed regression models of
teleroentgenographic indicators used in the method of C. J.
Burstone in young men and women with normal occlusion
close to orthognathic bite and harmonious face will allow to
develop a computer program that will enable orthodontists
to automatically calculate the necessary cephalometric
indices. Creation of a complete base of normative
cephalometric indicators in accordance with the method of
C. J. Burstone will allow the provision of dental care at the
modern, individual level, taking into account the age, gender,
ethnicity and even regional belonging of the person.

Conclusions

1. In young men and women with normal occlusion
close to the orthognathic bite, all 6 possible models of
teleroentgenographic indices using the C. J. Burstone
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MOLEOBAHHA 3A JOMOMOIOI0 PEFPECIMHOIO AHATI3Y IHOUBIOYAINIbHUX TENEPEHTIEHMOMPA®IYHUX MOKA3HUKIB,
LLIO BUKOPUCTOBYIOTbCA B METOAULII CHARLES J. BURSTONE

lyHac I. B., YepHuw A. B., Yepkacoe B. I'., Yepkacoea O. B.

He 38axaro4u Ha iCHy8aHHS YUCIIEHHUX PO3pobrieHUX MemoOuK yegharioMempu4YHO20 aHari3y, Wo Marome doromoamu obpamu fnpasunbHUl
HanpsiMoK opmodOHMUYHO20 JliKy8aHHS, 3a3sudall sikapto 0ogodumbcs Oismu iHmMyimueHo, Ha OcHoe8i cgeo2o 0oceidy, adxe npu ix
po3pobui He niputimarnucsi 80 ysaau YUCeHHI hakmopu (emHiyHa MpUHanexHicme, 8ik, cmamb mouwjo). YOOCKoHaneHHs1 0aHux MemoduK
3 8paxysaHHsIM sulle32adaHux ¢hakmopie 003801us10 6 3Ha4HO 36inbWwUMuU ix egheKmueHicmb, a one i IKicmb HalaHHs CMOoMamosIo2iyHoOT
doriomoau HacerneHHo. Mema pobomu - nobydysamu ma rposecmu aHarnis peapeciliHux modesnel menepeHmaeHoepagbidHUX MOKa3HUKis,
wo sukopucmosytomscsi 8 memoduyi C. J. Burstone e toHakig i dig4am 3 HOPMaslbHOK OKIIH03i€r0 HabnuxeHo 00 opmosHamu4Ho20
fpUKycy ma a2apMoHitiHum obnuydsm. [epsuHHi 6okosi menepeHmaeHoepamu 38 roHakis (sikom 8i0 17 do 21 poky) ma 55 diguam (8ikom
8i0 16 0o 20 pokig) 3 HOPMAarIbHOI OKIIHO3IErD HabUXeHO 00 OpMO2HamMuUYHO0 MPUKYCy ma 2apMOHIUHUM obnuyysm, ompumaHi 3a
donomozoto npucmpoto Veraviewepocs 3D, Mopima (SinoHusi), 83ami 3 baHKy OaHUX Haykogo-00CniOHO20 ueHmpy BiHHUUbKO20
HaujoHanbHo20 Medu4Hoeo yHigepcumemy im. M. I. [Mupozosa. LleghanomempuyHi aumiptosaHHs npogoduriu 3ei0Ho pekomeHoayit C. J.
Burstone. Yci nokasHuku 6ynu po3dineHi Ha mpu epynu: 1 - MempuyHi xapakmepucmuku Yepera, siki 3a3guyal He 3MiHIOMbCS 8 X00i
XipypeidHo20 ma opmoOOHMUYHOZO0 JliKy8aHHS; 2 - MOKa3HUKU 3ybouenernHoi cucmemu, Ha 8U3Ha4eHHs IKUX Halbinbw yacmo HeobxiOHO
opieHmysamuch rpu 8UKOHaHHI OpMOOOHMUYHO20 iKy8aHHSI 3pocmaroyux nauyieHmie ma opmoOOHMUYHOI Xipypeii sska do3gossie y ocib
8Xe i3 chopMOBaHUM KICMKOBUM CKeNlermom 3MiHI8amu WuUpuHy, O08XUHY, Kymu ma MOSIOKEHHS KICINOK 8epXHbOI ma HUXHEOI ujernen;
3 - MoKasHUKU siKi enacHe xapakmepu3yomb [MOI0XKEHHST KOXHO20 OKpemozo 3yba rno 8idHOWeHH0 0O0uH 0o 00HO20, 00 KicmKO8UX
YepernHux cmpykmyp ma npoginto obnuyys. PeepeciliHi modeni iHOugiOyanbHUX meriepeHmaeHao2paivHux MoKa3HuKie, Wo
sukopucmosyromscsi 8 memoduui C. J. Burstone, nobydosaHi 3a dornomozoto niueHsitiHoeo nakemy "Statistica 6,0". [NobydosaHi yci 6
docmosipHux moderneli noka3Hukie wo ysitiwiu 0o dpyaoi epyrnu (mepedHsi HuxHs aucoma nuuys ANS-Gn/Me, doexuHa eepxHbOi wienenu
ANS-PNS, doexuHa 2irku HUuxHbOI wenenu Ar-Go, 0oexuHa 0CHo8U HUXHbLOI wenenu Go-Pog, nepedHsi sepxHsi sucoma nuysi N-ANS |
3adHs1 sepxHs sucoma nuysi PNS-N) e 3anexHocmi 6i0 mokasHukie nepwoi epynu (3adHsi YacmuHa ocHosu Yeperna Ar-Pt, nepedHs
doexuHa ocHosu 4Yeperia N-CC, kym kpaHianbHo20 Haxurny POr-NBa, nepedHsi yacmuHa ocHosu Yyepena Pt-N ma eidcmarb P-PTV); a
makox yci 7 docmosipHux Modesnel rnokasHukie wo ysitiwu 0o mpemsoi epynu (gidcmani 1u-NF, 1I-MP, 6u-NF, 6I-MP ma kymu OP-HP,
Max1-NF/Max1-SpP, Mand1-Mp/Mand1-MeGo) e 3anexHocmi 6id rnokasHukie nepwoi ma Opyeoi (sidcmaHi A-B, A-NPog, Go-CF, Max-
Mand, N-A, N-B, N-Pog i Xi-Pm ma kymu MeGo-NPog, MP-HP, NAPog, N-ANS-Pog, N-CF-A, NPog-POr, POr-CFXi i POr-ANSPNS) epyr.
BcmaHoerneHo, wo 8 roHakie Modeni menepeHmeaeHoepachidHUX nokasHukis, siki yeitiuiu 0o dpyeoi epynu 8 3anexHocmi 6i0 nokasHuKie
nepwoi epynu ma fKi ysitiwnu 0o mpemboi epynu 8 3anexHocmi 8i0 rMokasHukie nepwoi U Opyaoi epyn Maomb euwiti KoegiuieHm
demepmiHayjl, Hix y diedam (R? sidnosidHo eid 0,806 do 0,918 e toHakis i 8i0 0,510 do 0,768 y diedam; ma eid 0,750 do 0,993 8 toHakig i
8i0 0,510 do 0,986 y dig4am). lNpu aHani3i 8x0dxeHHs1 00 pezpeciliHux mModeriel 8i0rnosiOHUX MPeduKMOopie 8CMaHOBITIEHO, WO 8 OHaKi8
ceped menepeHmeaeHo2paghiyHUX MOKa3HUKI8 nepioi epynu sKi ysitiuu 0o moderieli nokasHuKie Apyaoi epynu Haubinbw Yyacmo exodusnu
- gidcmaHi P-PTV (33,3%), Pt-N i N-CC (no 25,0%); a y die4am - eidcmaHi N-CC (38,5%) i P-PTV (30,8%). Takox ecmaHoereHo, wo &
t0HaKie ceped mesnepeHmaeHozpachidHUX roKasHUKie nepuwioi i Opyaoi epyn sKi ysitiwnu 0o modernel nokasHUKI8 mpemboi 2pynu Halbinbuw
yacmo exodunu - eidcmaHb ANS-Gn/Me (12,8%), eenuduHa kymie NAPog, POr-CFXi ma POr-ANSPNS (ro 9,4%); a y diesam - eidcmaHb
ANS-Gn/Me (13,2%), sidcmaHi A-B i PNS-N ma eenu4yuHa kyma NAPog (rno 7,9%).

KnwouoBi cnoBa: peepeciliHull aHania, 60kosi menepeHmeeHozpaMu 205108u, ueghasomempis, aHania C. J. Burstone, oHaku ma
dig4ama 3 opmoaHamu4yHUM [PUKYCOM.

MOOENUPOBAHUE C MOMOLLIbIO PETPECCUOHHOIO AHANMU3A UHOMBUAYANbHbLIX TENEPEHTIEHTOMPA®UYECKUX
MOKA3ATENEW, UCNONb3YEMbIX B METOAAUKE CHARLES J. BURSTONE

lyHac U. B., YeprHuw A. B., Yepkacoe B. I'., Yepkacosea E. B.

Hecmompsi Ha cywiecmeosaHue MHO204UCIIEHHbIX paspabomaHHbIX MemodOuK uegharomempuyeckoeo aHanusa, Komopble OOMKHbI
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romMoYb ebibpame rpasuibHoe HarpasieHue opmodOHMUYECKO20 fledeHusi, 0bbIYHO 8pady npuxodumcs delicmeosams UHMYUMUEHO,
Ha OCHoge c80e20 onbima, 8edb fnpu ux pa3pabomke He MPUHUMAasIUCh 80 8HUMaHUEe MHO20YUCIIEHHbIe (haKkmopbl (ImHu4YecKkas
npuHadnexHocms, go3pacm, non um.d.). CosepuwieHcmeaosaHue 0aHHbIX MemoOUK C y4ermoMm 8bileynoMSHYMbIX hakmopos Mo38osuso
6b1 3Ha4UMeEbHO y8enu4ume Ux 3¢hghbekmusHoCcmMb, a criedo8ameribHO, U Ka4ecmao OKasaHUsi CmoMamosioauyecKol MOMOWU HacesleHUro.
Llens pabomsl - mocmpoums U nposecmu aHanu3 pe2peccUoHHbIX Modesnel menepeHmaeHoepaguyecKux nokasamernet, Ucrosnb3yemMbiX
8 memoduke C. J. Burstone y roHowel u 0egyweKk ¢ HopMmasrbHOU OKKto3uel rnpubnuxeHHoU K opmoaHamu4yeckoMy fpukycy u
2apMOHUYHbIM nuyom. NepsuyHbie bokosble menepeHmaeHoepaMmmbl 38 oHowel (8 eo3pacme om 17 do 21 2o0a) u 55 desoyek (8
go3pacme om 16 do 20 nnem) ¢ HOpMasibHOU OKKo3uel rpubnuxeHHOU K Opmo2Hamu4yecKoMy fpuKycy U 2apMOHUYHbIM TUUOM,
rony4YeHHble ¢ nomMowbto ycmpoticmea Veraviewepocs 3D, Mopuma (5noHusi), 83smbl u3 6aHka 0aHHbIX Hay4YHO-UCC1ed08ameribCKo20
ueHmpa BuHHUUKO20 HayUOHarnbHO20 MeOUUUHCKO20 yHUsepcumema um. H. Y. MNupozosa. LeghanomempuyHu usmepeHusi nposodunu
coenacHo pekomeHOayusim C. J. Burstone. Bce nokasameru 6biniu pa3denieHbl Ha mpu epynnbl: 1 - MempuyecKkue xapakmepucmuku
yeperna, Komopble 0b6bI4HO HE MEHSIIoMCs 8 Xo00e Xupypaudeckoeo U opmoAOHMUYECKO20 fle4eHus; 2 - rnokasamesu 3ybodenocmHol
cucmemsl, Ha ornpedenieHUe Komopbix Haubonee Yacmo HeobxoOuMO OpUEHMUPO8aAMbLCS MPU BbIMOIHEeHUU OPMOOOHMUYECKO20
JIedeHUs1 pacmywux nayueHmos u opmoOoHmMuYeckol Xupypeuu Komopasi 1o3eosisiem y Ul yxe co cqhopMUpO8aHHbIM KOCMHbIM
CKerlemom U3MeHsImb WUPUHY, OnUHY, yaribl U NooXeHus: Kocmeu eepxHel U HuxHel yenocmel; 3 - nokasameru, Komopble co6CmeeHHO
Xapakmepu3sytom ronoxeHue KaxA020 omoesibHo20 3yba no omHouweHuto dpye K Opyay, K KOCMHbIM YeperHbIM CmpyKmypam U npogurisi
nuya. PeepeccuoHHble modenu uHAusudyarnbHbIX mesepeHmaeHaozpaghuyeckux rnokazamesedl, ucronb3yeMmbix 8 memoduke C. J.
Burstone, nocmpoeHb! ¢ NOMOWbH0 NTUYEH3UOHHO20 rakema "Statistica 6,0". [locmpoeHHbie 8ce 6 docmosepHbix modenel nokasameneu
sowedwue 80 emopyro epynry (nepedHsis HWxHsAs ebicoma nuuya ANS-Gn/Me, dnuna eepxHel dermrocmu ANS-PNS, dnuva eemsu
HWKHel vermocmu Ar-Go, dnuHa ocHogaHusi HUxHel yemtocmu Go-Pog, nepedHsisi eepxHsisi ebicoma nuya N-ANS u 3adHsisi eepxHss
ebicoma nuya PNS-N) e 3agucumocmu om riokazamerneu nepeol 2pymnnbl (3a0HsIS Yacmb ocHo8aHusi Yepera Ar-Pt, nepedHsisa dnuHa
ocHosaHus yepernia N-CC, yzon kpaHuanbHo20 HakinoHa POr-NBa, nepedHsisi yacmb ocHogaHusi Yepena Pt-N u paccmosiHue P-PTV) a
makxe ece 7 docmosepHbix Modesnel rokasamenel sowedwue 8 mpembto 2pynmny (paccmosiHus 1u-NF, 11-MP, 6u-NF, 6/-MP u yerbi
OP-HP, Max1-NF/Max1-SpP, Mand1-Mp/Mand1-MeGo) e 3agucumocmu om riokasamernel nepgol u emopol (paccmosiHusi AB, A-
NPog, Go-CF, Max-Mand, NA, NB, NPog u Xi-Pm a makxe yansi MeGo-NPog, MP-HPF, NAPog, N-ANS -Pog, N-CF-A, NPog-POr, POr-
CFXi u POr-ANSPNS) epynn. Ycma+HosneHo, Ymo y toHowel mModernu mernepeHmeaeHoepaguydecKkux rnokazamersnel, gowedwux 80
8Mopy!Io epyriny 8 3agUcCUMOCMU OM rloKkasamenel nepeou 2pymrbl U 80WeOWUX 8 Mpembio 2pyy 8 3aeucuMocmu om rokasamernet
nepeol u emopol epynn umetom boree 8bicokull KoaghghuyueHm demepmuHayuu, Yem y desywek (R? coomeemcmeeHHo om 0,806 0o
0,918 y roHowel u om 0,510 do 0,768 y desywek, u om 0,750 0o 0,993 y oHoweti u om 0,510 do 0,986 y desywek). lNpu aHanuse
B8KITIOYEHUSI K peapecCUOHHbIM Modensam coomeemcmeyouux npedukmopo8 ycmaHOo8/1eHO, Ymo y tHowel cpedu
mernepeHmaeHoepaguyecKux rnokazamersnel nepeoull epynrbl eowedwux K MoOernsaM rnokasamersel emopou 2pyrbl Hauboree Y4acmo
exodurnu - paccmosiHusi P-PTV (33,3%), Pt-N u N-CC (no 25,0%); a y desywek - paccmosiHus N-CC (38,6%) u P-PTV (30,8%). Takxe
ycmaHo81eHo, Ymo y toHowel cpedu mesiepeHmeeHozpachudecKux rnokasamesnel nepgoli u 8mopoul epyrn eowedwux K Mooessim
rnokasameret mpemsel epynrnbl Haubonee yacmo exodunu - paccmosiHue ANS-Gn/Me (12,8%), senu4uHa yanos NAPog, POr-CFXi
u POr-ANSPNS (no 9,4%); a y desywek - paccmosiHue ANS-Gn/Me (13,2%), paccmosiHusi A-B u PNS-N u senuyuna yena NAPog (no
7,9%).

KnioyeBble cnoBa: peepecCUoHHbIU aHanu3, 6oKoebie mesiepeHmaeHozpaMmmbl 205108bl, yeganomempus, aHanus C. J. Burstone,
IOHOWU U OesywKU C OpMO2HamuU4YeCKOM MPUKYCOM.
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