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Introduction

The epidemiological situation regarding the most
common pathologies of the dental-jaw system,
namely orthodontic pathologies (occlusion, size and
position of teeth, their absence, etc.) is still tense —
their prevalence is increasing, as evidenced by
dental examinations of children in different coun-
tries. Thus, in the Kozhikode region (India) the
prevalence of malocclusion among persons aged
10-12 years was 83.3 %, of which 69.8 % had an
occlusion of class |, 8.9 % — class Il, 4.1 % — class
lll, 0.4 % — reverse bite, 35.6 % — increased bite,
0.29 % — open bite, 7.2 % — cross bite [1].

For adequate prognosis and planning of odon-
tological treatment, doctors have been using the
cephalometric method of lateral teleradiography for
many years, which has also proven itself in other
fields of medicine [2].

However, data from domestic works indicate
that for adequate application of any of the cepha-
lometric methods of analysis, it is necessary to pre-
adapt the data on a particular method for the local
population, taking into account gender, age, re-
gional affiliation [3, 4] and face type. [5].

The aim of the study was to establish the fea-
tures and sex differences of cephalometric parame-
ters according to the Steiner method in Ukrainian
young men and young women with orthognathic
occlusion and different face types.

Materials and methods

According to the Steiner method, a cephalomet-
ric study was performed on 49 young men and 76
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young women with orthognathic occlusion in Onyx-
Ceph®*™ software, 3DPro version, Image Instru-
ments GmbH, Germany (license Ne URSQ-1799).
Cephalometric points were determined by Phulari
B. S. [6] and Doroshenko S. I., Kulginsky E. A. [7].

Determination of facial type (Table 1) was per-
formed using the Garson index [8].

Table 1.

Quantitative distribution of young men and young women

by face types.

Face types Young men Young women

Very wide 5 25
Wide 22 25
Average 11 10
Narrow 8 12

Cephalometric parameters were divided into
three groups according to Dmitriev M. O. [9]. The
first group (parameters used in cephalometric ana-
lyzes by Schwartz, Ricketts, Steiner, Roth-Jarabak,
Burstone and Bjork), which includes indicators that
do not usually change during surgical and ortho-
dontic treatment, is described in our previous stud-
ies [10].

Indicators of the upper and lower jaws belonging
to the second group according to the Steiner
method [11] are shown in Figure 1.
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Fig. 1. The main cephalometric points and measurements according to Steiner included
in the second group of indicators:

1 — SNA angle formed by lines S-N and N-A (°); 2 — angle SNB formed by lines S-N and N-B (°); 3 — angle ANB, formed
by lines A-N and N-B (°); 4 — angle SND formed by lines S-N and N-D (°); 5 — angle SN-GoGn, formed by lines S-N and
Go-Gn (°); 6 — distance Pog-NB, the distance from the point Pog to the line N-B (mm);

7 — distance S-L, the distance from the point S to the structural point L, which is formed
at the intersection of the perpendicular drawn from the point Pog to the line S-N (mm).

Indicators that characterize the position of each (included in the third group) according to the
individual tooth relative to each other, cranial struc- method of Steiner [11] are shown in Figure 2.
tures and the profile of the soft tissues of the face

S-N

OcP

Fig. 2. The main cephalometric points and measurements according to Steiner included in the third group of indicators:

1 —angle Il, formed by the central axes of the upper and lower medial incisors, namely the lines Ap1u-Is1u and Ar1L-
Is1L (°); 2 — angle SN-OcP, formed by lines S-N and OcP (°); 3 — angle Max1-NA formed by the central axis
of the upper medial incisor, namely the line Ap1u-Is1u and the line N-A (°); 4 — angle Max1-SN, formed by the central
axis of the upper medial incisor, namely the line Ap1u-Is1u and the line S-N (°); 5 — angle Mand1-NB, formed by the
central axis of the lower medial incisor, namely the line Ap1L-Is1L and the line N-B (°); 6 — distance 1u-NA, the distance
from the point Ls1u to the line N-A (mm); 7 — distance 1I-NB, the distance from the point Li1L to the line N-B (mm);
8 — Pog-NB distance, which belongs to the second group of indicators, is required to determine the Holdaway Ratio — the
difference between the values of 1I-NB and Pog-NB (mm).
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Statistical processing of teleradiographic indica-
tors was performed in the license package "Statis-
tica 6.0" using non-parametric evaluation methods.
The significance of the difference in values between
the indicators was determined using the U-test of
Mann-Whitney.

Research results and their discussion

When comparing the value of the SNA angle,
which characterizes the position of the upper jaw,
namely the anterior contour, in the sagittal plane,
between young women with different face types, it
was found that the value of this indicator only in
women with a very wide face type (82.62+3.72°)
tends (p=0.055) to higher values than in young
women with an average face (80.36+2.64°).

When comparing the value of the angle SNB,
which characterizes the position of the lower jaw,
namely the anterior contour of the chin, in the sagit-
tal plane, between young women with different face
types, it was found that the value of this indicator in
women with a very wide face type (81.63+£3.51°) is
significantly (p<0.05) greater than in young women
with a medium face (78.40+2.07°) and tends
(p=0.069) to higher values than in young women
with a narrow face (79.70+£3.08°).

When comparing the value of the angle ANB,
which characterizes the position of the lower jaw
relative to the upper jaw, in the boom plane, be-
tween young women with different face types, it
was found that the value of this indicator in women
with a very wide face type (0.992+1.945°) (p<0.05)
is smaller than in young women with a narrow face
(2.783£1.842°) and tends (p=0.064) to lower values
than in young women with a wide face
(2.164+2.399°). When comparing the value of the
ANB angle between young men and young women
with the same face types, it was found that in young
men with a very wide face type (2.800£1.210°) the
value of this indicator is significantly (p<0.05)
greater.

When comparing the value of the angle SND,
which characterizes the position of the lower jaw,
namely the center of the chin, in the sagittal plane,
between young women with different face types, it
was found that the value of this indicator in repre-
sentatives with a very wide face (79.39+3.27°)
(p<0.05-0.01) is greater than in young women with
wide (77.62+3.60°), medium (76.05+2.31°) and nar-
row (77.13+3.27°) types of faces.

When comparing the value of the angle SN-
GoGn, which characterizes the inclination of the
lower jaw relative to the anterior cranial base S-N,
between young men with different face types found
that the value of this indicator only in the middle
face (28.0715.40°) tends (p=0.069) to higher values
than in young men with a narrow face type
(23.6615.72°); between young women with different
face types, it was found that the value of this indica-
tor in women with a very wide face (25.04+4.65°) is
significantly (p<0.05-0.001) lower than in young
women with a wide (27.92+4.66°), medium
(31.70+4.56°) and narrow (31.28+3.55°) face types,
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and in young women with a wide face — significantly
(p<0.05) less than in young women with medium
and narrow face types. When comparing the value
of the SN-GoGn angle between young men and
young women with the same face types, it was
found that young women with a narrow face the
value of this indicator is significantly (p<0.05)
greater.

When comparing the value of the Pog-NB dis-
tance, which characterizes the position of the ante-
rior contour of the bony chin relative to the N-B line,
between young women with different face types, it
was found that the value of this indicator only in
women with a very wide face type (2.840+1.650
mm) (p<0.05) is larger than in young women with a
wide face (1.600+1.756 mm). When comparing the
value of the Pog-NB distance between young men
and young women with the appropriate facial types,
it was found that young men with wide
(2.818+1.622 mm) and narrow (3.750+1.832 mm)
facial types, the value of this indicator is signifi-
cantly (p<0.05) greater (in young women with a nar-
row face — 1.833£1.193 mm).

When comparing the value of the distance S-L,
which characterizes the position of the anterior con-
tour of the mandible, between young women with
different face types, it was found that the value of
this indicator in women with a very wide face
(565.76+8.74 mm) significantly (p<0.05-0.001) is
greater than in young women with wide (51.361£9.30
mm), medium (46.30£5.42 mm) and narrow
(48.755.77 mm) facial types. When comparing the
value of the distance S-L between young men and
young women with the appropriate face types, it
was found that young men with wide (56.32+9.33
mm), medium (54.0946.66 mm) and narrow
(57.631£9.77 mm) facial types, the value of this indi-
cator is significantly (p<0.05-0.01) greater.

Thus, when comparing between young men or
young women with orthognathic occlusion with dif-
ferent types of faces cephalometric parameters by
the Stainer method, belonging to the second group
of indicators, pronounced differences are found
only between young women, namely — in women
with a very wide face type significantly larger, or
tendencies to higher values of SNA (compared to
medium face), SNB (compared to medium and nar-
row face types) and SND (compared to other face
types) and distances Pog-NB (compared to wide
face) and S-L (compared to other face types), as
well as smaller values of the angles ANB (com-
pared to wide and narrow face types) and SN-
GoGn (compared to other face types). The pro-
nounced manifestations of sexual dimorphism of
cephalometric parameters by the Stainer method,
belonging to the second group of indicators, are es-
tablished only for linear indicators: in young men
with wide and narrow facial types significantly
greater Pog-NB distance, and in young men with
wide, medium and narrow facial types — larger val-
ues of the distance S-L. Among the angular values,
young men with a very wide face had only a signifi-
cantly higher value of the ANB angle, and young
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women with a narrow face had a higher value of the
SN-GoGn angle.

When comparing the value of the angle Il, which
characterizes the characteristic slope of the upper
and lower medial incisors relative to each other, be-
tween young men with different face types found
that the value of this indicator only in representa-
tives with a narrow face type (137.31£5.5°) reliably
(p<0.05) is greater than in young men with a wide
face (131.0+6.1°).

When comparing the value of the angle SN-
OcP, which characterizes the slope of the closing
plane relative to the anterior cranial base S-N, be-
tween young women with different face types, it
was found that the value of this indicator in repre-
sentatives with a very wide face (12.79+4.17°) re-
liably (p<0.05-0.01) is smaller than in young women
with  medium  (17.73£3.74°) and  narrow
(16.02+2.73°) facial types. When comparing the
SN-OcP angle between young men and young
women with the same face types, it was found that
in young women with a narrow face type the value
of this indicator tends (p=0.064) to higher values (in
young men 11.8314.72°).

When comparing the value of the angle Max1-
NA, which characterizes the position of the upper
medial incisor to the line N-A, between young men
with different face types, it was found that the value
of this indicator in representatives with a wide face
(22.27+5.93°) tends (p=0.064) to higher values than
in young men with average face type (18.25+6.02°);
between young women with different face types it
was found that the value of this indicator in women
with a very wide face (24.26+5.75°) is significantly
(p<0.05) greater than in young women with a nar-
row face type (19.331£7.48°). When comparing the
value of the angle Max1-NA between young men
and young women with the same face types, it was
found that in young women with average face type,
the value of this indicator (22.22+3.86°) tends
(p=0.067) to higher values.

When comparing the value of the angle Max1-
SN, which characterizes the position of the medial
incisor to the anterior cranial base S-N, between
young men with different face types found that the
value of this indicator in representatives with a wide
face (105.7+£7.7°) tends (p=0.059) to higher values
than in young men with average face type
(100.845.5°); between young women with different
face types it was found that the value of this indica-
tor in women with a very wide face (106.916.8°) is
significantly (p<0.05) greater than in young women
with average (102.6+£2.9°) and narrow (101.8+6.5°)
facial types.

When comparing the value of the distance 1u-
NA, which characterizes the position of the crown of
the upper medial incisor in the boom plane relative
to the line N-A, it was found that in young women
with a very wide face type the value of this indicator
(56.320£1.773 mm) tends (p=0.079) values (in
young men 3.800+1.304 mm).

When comparing the value of the distance 1I-
NB, which characterizes the position of the crown of
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the lower medial incisor in the sagittal plane relative
to the line N-B, between young men with different
face types found that the value of this indicator in
representatives with a wide face (4.591£1.532 mm)
reliably (p<0.05) greater than in young men with a
narrow face type (3.125+1.553 mm); between
young women with different face types, it was found
that the value of this indicator in women with a very
wide face (3.440+£1.474 mm) is significantly
(p<0.05) lower, or tends (p=0.070) to lower values
than in young women with wide (4.440+1.781 mm),
medium  (4.700£1.636 mm) and  narrow
(4.417£0.900 mm) facial types. When comparing
the value of the distance 1I-NB between young men
and young women with the same face types, it was
found that young women with a narrow face type,
the value of this indicator is significantly (p<0.05)
greater.

When comparing the distance Holdaway Ratio,
which characterizes the position of the crown of the
lower medial incisor in the sagittal plane relative to
the bony chin Pog, between young men with differ-
ent face types found that the value of this indicator
only in broad-faced (1.818+2.032 mm) reliably
(p<0.05) is greater than in young men with a narrow
face type (-0.750+2.964 mm); between young
women with different face types, it was found that
the value of this indicator in women with a very
wide face (0.520+2.434 mm) is significantly
(p<0.05) lower than in young women with a wide
(2.640+3.174 mm), medium (3.000+£2.582 mm) and
narrow (2.583+1.564 mm) face types. When com-
paring the value of the distance of the Holdaway
Ratio between young men and young women with
the same face types, it was found that young
women with a narrow face, the value of this indica-
tor is significantly (p<0.05) greater.

The value of the angle Mand1-NB, which char-
acterizes the position of the lower medial incisor to
the line N-B, has no significant or tendency differ-
ences between young men or young women with
different face types and between young men and
young women with the same face types.

Thus, when comparing between young men or
young women with orthognathic occlusion with dif-
ferent types of faces cephalometric parameters by
the Stainer method, belonging to the third group of
indicators, more pronounced differences are also
found between young women, namely — in women
with a very wide face type significantly larger, or
tendencies to larger values of Max1-NA (compared
to narrow face) and Max1-SN (compared to me-
dium and narrow face types), as well as smaller
values of Holdaway Ratio and 1I-NB distances
(compared to other face types) and SN-OcP angle
values (compared to medium and narrow face
types). Among young men, most of the reliable, or
trends in differences in cephalometric parameters
by the Stainer method, belonging to the third group
of indicators are established with representatives of
a wide type of face — larger values of distances
Holdaway Ratio and 1I-NB (compared to a narrow
face) and angles Max1-NA and Max1 -SN (com-
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pared to the average face), as well as smaller val-
ues of the angle Il (compared to the narrow face).
Manifestations of sexual dimorphism of cepha-
lometric parameters by the Stainer method, belong-
ing to the third group of indicators, are established
as for linear — in young women with a narrow face
type significantly greater values of Holdaway Ratio
and 1I-NB, and in young women with a very wide
face type tend to greater distance values 1I-NA;
and for angular indicators — in young women with a
narrow face type there is a tendency to larger val-
ues of the SN-OcP angle, and in young women with
a medium face type there is a tendency to larger
values of the Max1-NA angle.

Cephalometric analysis is actively used to as-
sess congenital genetic diseases. The team of au-
thors found [12] that individuals with Bloch-
Sulzberger syndrome have mostly skeletal class Il
(found in 44.4 % of subjects) and in comparison
with healthy individuals have lower values of the
right maxillary width.

No less important are the works aimed at adapt-
ing cephalometric indicators for the local popula-
tion. Pierre O.Z. and co-authors [13] established
normative cephalometric parameters for Cameroo-
nians by the Stainer method. Compared to the
norm, the people of Cameroon have lower values of
inter-incisor and SND angles (119.3° and 78.8°, re-
spectively).

Vedprakash S.R. and others [14] adapted the
Stainer cephalometric method for Indians. The
study involved 1,200 people aged 25-45 years. Sta-
tistical analysis of the results showed that com-
pared to Stainer, the population of India, like the
population of Cameroon, has lower values of inter-
incisor and SND angles (118.3° and 68.8°, respec-
tively, with Stainer 131° and 79°, respectively).

However, as shown by foreign studies, it is
equally important to take into account the type of
face during cephalometric analysis [15-18] and the
use of modern technologies to improve accuracy
and facilitate the process of obtaining data [19].

It is known that the type of face significantly af-
fects the structure of the upper and lower jaws. In-
dividuals with a hyperdivergent facial type have a
greater alveolar height of both jaws, a greater
postalveolar height of the upper jaw, a longer and
narrower symphysis, and a greater depth of the
antegonial notch [20].

Individuals with a long narrow face type have
higher rates of gum recession and periodontal con-
nective tissue loss (facial index, P for trend = 0.02
and p = 0.01, respectively), especially for incisors
and canines [21].

A group of scientists led by Rehadek A. [22] de-
termined the normative cephalometric indicators for
the population of the Czech Republic, taking into
account the type of human face. Based on the ob-
tained statistical data, the authors built mathemati-
cal models using the following cephalometric indi-
cators: SNA, SNB, NL-NSL, ML-NSL and NSBa.

The peculiarities of Stainer cephalometric pa-
rameters obtained by us in Ukrainian young men

30

and young women with orthognathic occlusion with
different types of faces are the normative base that
will allow dentists to improve the results of work
with the appropriate contingents of patients.

Conclusions

In Ukrainian young men or young women with
orthognathic occlusion, numerous reliable and ten-
dencies of differences of cephalometric parameters
according to the Stainer method have been estab-
lished in representatives with different face types.
Among the indicators belonging to the second
group, significant differences were found only be-
tween young women with a very wide face and
other types of faces. Among the indicators belong-
ing to the third group, more pronounced differences
were also found between young women with a very
wide face and other types of faces; among young
men — with representatives with a wide face com-
pared to the middle and narrow face types.

Among the Stainer cephalometric parameters
belonging to the second group of indicators, the
expressed manifestations of sexual dimorphism of
cephalometric parameters are established only for
linear indicators; among the parameters belonging
to the third group of indicators, the manifestations
of sexual dimorphism are established for both linear
and angular indicators.

Prospects for further research

In further studies in young men and young
women with orthognathic occlusion, depending on
the type of face, it is planned to assess the percen-
tile range, features and sex differences of cepha-
lometric parameters by Downs method.
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Summary

In Ukrainian young men (n=49) or young women (n=76) with orthognathic occlusion with different face
types, numerous reliable and tendencies of differences of cephalometric parameters by the Stainer method
were established. Among the indicators belonging to the second group (indicators of the upper and lower
jaws according to the Steiner method), significant differences were found only between young women with a
very wide face and other types of faces. Among the indicators belonging to the third group (indicators by the
Steiner method that characterize the position of each individual tooth relative to each other, cranial structures
and soft tissue profile of the face), more pronounced differences are also found between young women with
very wide faces and other facial types; among young men — with representatives with a wide face compared
to the middle and narrow face types. Among the cephalometric parameters belonging to the second group of
indicators, the expressed manifestations of sexual dimorphism of cephalometric parameters are established
only for linear indicators; among the parameters belonging to the third group of indicators, the manifestations
of sexual dimorphism are established for both linear and angular indicators.

Key words: cephalometry according to the Steiner method, Ukrainian young men and young women with
orthognathic occlusion, face types, sex differences.
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BU3HAYEHHA HOPMATUBHUX LLE®AJIOMETPUYHUX NAPAMETPIB
METOAOM STEINER A1 YKPAIHCbKUX FOHAKIB I AAIBYAT
I3 PISHUMU TUNAMU OBJTNUYYA

Apavescbka I.10., [mitpies M.O., llonosa O.1., Yyry T.B., l'yHac 1.B.
BiHHMLbKMIA HaLioHaNbHWA MeAMYHUI yHiBepauTeT iM. M.IL. Muporosa, BiHHMLA, YkpaiHa
Pesrome

CTBOpEHHS igeanbHOT YCMILLKM — CKIagHUiA | TpMBanui Npouec, Wo BUMarae 3acTocyBaHHS BEMKOro ob-
CAry 3HaHb i3 6oky nikapsa n diHaHcoBKX BUTPAT i3 BOKy nauieHTa. JonyLleHHs NOMUIOK Y/ HETOYHOCTEN Ha
eTani NnaHyBaHHS OPTOAOHTUYHOIO BTPYYaHHA MOXeE 3irpaTul KMOYOBY POIb Y CMOTBOPEHHI OCTaTOYHUX pe-
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3ynbTaTiB. AOW YHUKHYTW Takoi CUTyauil, Cy4acHMWI Mikap-OpTO4OHT MYCUTb MaTu Ha CBOEMY O3OPOEHHI Cy-
YacHWUI apceHan AOCTOBIPHUX | adeKBaTHUX METOoZIB NinaHyBaHHA OPTOAOHTUYHOrO NikyBaHHA. OgHUM i3 Ta-
KUX IHCTPYMEHTIB BU3HaHO LedanoMeTpuyHUn aHania — MeToA, o 6a3yeTbCsd Ha BMBYEHHI crnieuudivHnx
OpieHTMPIB i TOYOK, NpoTe BoAaHoYac NoTpebye aganTauii 4ns YChiLHOro MOro 3acToCyBaHHSI B MpaKTULi
YKpalHCbKOro OpTOAO0HTA.

MeTa po6oTK — yCTaHOBUTU OCOGNMBOCTI N cTaTeBi Po30iXKHOCTI LiedanomMeTpuyHMX napamMeTpiB MeTo-
Aom Steiner B yKkpaiHCbKUX HOHAKIB i AiBYaT i3 OPTOrHaTUYHUM MPUKYCOM i3 Pi3HUMK TUNaMy 0BNUYYs.

3a meTogukoto Steiner npoeegeHo LedanomeTpuyHe gocnigxkeHHa 49 oHakam i 76 giB4atam i3 opTorHa-
TUYHUM MPUKYCOM Y nporpamHomy 3abesneveHHi «OnyxCeph3™y, Bepcii «3DPro», komnaHii «Image
Instruments GmbH», HimeuyunHa (niueHsis Ne URSQ-1799). Po3nogin Ha Tunu obnnyys npoBogunu 3a 4o-
nomoroto iHgekcy MapcoHa. Y niueHsiiHoMmy ctaTucTudHomy naketi "Statistica 6,0" i3 BUkopucTaHHSAM Hena-
paMeTpUYHUX MeTOoZiB OLUiIHKM MPOBEAEHO aHani3 Apyrol (MOKa3HUKM BEPXHBOT N HKHBOI LLienen 3a MeTogoMm
Steiner) i TpeTboi (NOKa3HUKK 3a MeToAoM Steiner, siki xapakTepuayoTb MONOXKEHHS KOXXHOIO OKpeMoro 3y6a
BIJHOCHO OOWH OAHOrO, YePENHUX CTPYKTYP i NPOMINo M’ AKUX TKaHWUH 06mn44s) rpyn noKasHUKIB.

Mpw NOpiBHAHHI MiX tOHakamMu abo giB4aTaMy 3 OPTOrHATUYHUM MPUKYCOM i3 Pi3HUMKU TUNamMu obnuyys ue-
hanomeTpu4HUX NapamMeTpiB 3a MeTodoM Stainer, WO HanexaTb 4o APYroi rpynu NOKa3HUKIB, y AiBYaT i3 gyxe
LLUMPOKUM TUNOM OOnMYYsi BCTAHOBIEHO AOCTOBIPHO OinbLui, a6o TeHAeHUji 4o GinbLunX 3Ha4YeHb BENUYUHM Ky-
TiB SNA (nopiBHAHO i3 cepegHiM 0bnnuusam), SNB (nopiBHSAHO i3 cepefHiM i By3bkuMm Tunammu obnmuus) i SND
(NopiBHAHO 3 iHWKUMK TUNaMu obnuyys) Ta BiactaHen Pog-NB (MOpiBHAHO 3 WMPOKUM obnnyysam) i S-L (nopis-
HSHO 3 IHWUMW TUNaMu 0BNuYYs), a TakoX MeHLi 3Ha4YeHHs1 BenuymHn KyTiB ANB (MOpiBHAHO 3 LWIMPOKUM i BY-
3bkuM Tunamm obnuyys) i SN-GoGn (NOPIBHAHO 3 iHWMMKW TUNamMu 06nmnYYs). YCTaHOBNEHO BUPAXKEHI NPOSBU
cTaTeBoro AMmopdiamy napameTpis, WO Hanexarb APYrol rpynu NOKasHUKIB: B IOHAKIB i3 LUMPOKUM i BY3bKUM
TMnamm obnuyyst 4OCTOBIPHO BiNnbLui 3Ha4YeHHs BiacTaHi Pog-NB, a B l0HakKiB i3 LLUMPOKMM, CepeaHiM i By3bKUM
TMnamm obnmy4sa — BinbLui 3Ha4YeHHs BiacTaHi S-L; B toHaKiB i3 AyXKe LWMPOKUM 06NNYYsiM — AOCTOBIPHO OinbLue
3HayeHHs kyta ANB, a B giByart i3 By3bkiuM 0Bnumuyuam — Ginblue 3HaveHHs Kyta SN-GoGn. Npu NopiBHAHHI
uedanoMeTpuyHMX NapamMeTpiB 3a meTogoM Stainer, WO HanexaTb A0 TPeTbol rpynu NOKasHWUKIB, Y AiByar i3
Ay>Xe LUMPOKMM TUNOM 00nnY4dsi BCTaHOBINEHO A0CTOBIpHO BinbLui, abo TeHaeHLUii 4o GinbLunx 3Ha4eHb Benuyn-
HM KyTiB Max1-NA (nopiBHsIHO 3 BY3bkuMm 06nunyysam) i Max1-SN (nopiBHSHO 3 cepefHiM i By3bkMM Tunamu ob-
nnyys), a TakoX MeHLLi 3HadYeHHs BenuynHKn BigctaHen Holdaway Ratio i 11-NB (NOpiBHAHO 3 iHWIMMKW TUNamu
06nuny4s) i BenuumHmn kyta SN-OcP (nopiBHSHO 3 cepeHiM i By3bKUM TUNaMu 06nnYYs); B IOHaKiB i3 LUIMPOKUM
06nmn4YsIM ycTaHoBneHo Ginblui 3HaveHHs1 BiactaHen Holdaway Ratio i 1I-NB (nopiBHsHO 3 By3bkM 06rmM44dsm)
i BenuumHm kyTiB Max1-NA i Max1-SN (nopiBHAHO 3 cepegHiM 0bnnyysiM), a TakoK MeHLLi 3HaYeHHS BENUYUHU
kyTa |l (NOpiBHSIHO 3 By3bKUM OONMYYsiM). YCTaAHOBMEHI Taki NposiBU CTaTeBoro AuMopdiaMy napameTpis, L0
HanexaTtb 40 TPeTbOl rpyni MNOKa3HUKIB: y AiBYaT i3 BYy3bKMM TUMOM 0BnnM4Yst 4OCTOBIPHO BinbLuUi 3Ha4YEeHHS Bia-
cTaHen Holdaway Ratio i 1I-NB i TeHageHuis oo Ginblimx 3HadveHb BenuymHu kyta SN-OcP, y giBuar i3 gyxe
LLUMPOKMM TUMOM 00nmyYa — TeHaeHuis 0o 6inblimx 3HadeHb BiacTaHi 11-NA, a B giByart i3 cepegHiMm TMnom o6-
Nn4Ys — TeHOeHLUis Ao Ginblnx 3HadeHb BenuyumHy kKyta Max1-NA.

Omxe, B yKpaiHCbKUX lOHaKiB abo AiByart i3 OpTOrHaTUYHUM MPUKYCOM YCTAHOBMEHO YUCNEHHI AOCTOBIPHI
" TeHaeHLiT po3bixkHOCTel LedhanomMeTpnyHMX NapamMeTpis 3a MmeTogom Stainer y npeacTaBHUKIB i3 PisHUMM
TMnamu obnuuysa. Cepea NoKasHUKIB, O HanexaTtb OO APYroi rpynn, BUpaxeHi po3bixkHOCTI BCTAaHOBMEHO
nuwe Mk giB4atamm 3 gyxe LWMPOKUM obnnydsam Ta iHWuMKu Tunamm obnudysa. Cepen nokasHuUKiB, WO Ha-
nexarb A0 TPeTbOol rpynu, BinbLl BUpakeHi POBKHOCTI TakoX YCTaHOBIIEHO MiX diB4aTaMu 3 AyXe LUMPOKUM
06nMYYAM Ta iHWKMMK TUNaMn obnnyYs; cepeq HakiB — i3 NpeacTaBHUKaMU 3 LUMPOKMM 0BnnY4aM NopiBHS-
HO i3 cepefHiM i By3bkuMm Tunammu obnuyus. Cepep LedanomMeTpmyHUX napameTpiB 3a metogom Stainer, Wwo
HanexaTb 0O APYrol rpynu NokasHUKIB, BUPaXeHi NposiBM CcTaTeBoro gMmMopdiamy LedanoMmeTpuyHux napa-
MEeTpIB YCTaHOBMEHO NuLLe AN MiHINHWX NOKa3HWKIB; cepen napameTpis, WO HanexaTtb 40 TPeTboi rpynu
MOKa3HUKIB, NPOSIBU CTATEBOro AUMOPMi3My BCTAHOBMEHO i ANS NiHIMHKUX, i ANS KYyTOBUX MOKa3HUKIB.

MepcnekTuBa pocnigXeHb — OLiHKA NPOLEHTUNBHOIO po3maxy, 0cobnmMBOCTEN i cTaTeBUX PO3BiKHOC-
TeW y loHaKiB | 4iB4aT i3 OPTOrHaTUYHUM MPUKYCOM 3anexHo Bid Tvny obnuyya uedanomeTpuyHux napameT-
piB 3a MeTogom Downs.

KnrovoBi cnoBa: LedanomeTpia 3a metogoM Steiner, ykpaiHCbKi HOHaKW W AdiB4aTta 3 OPTOrHATUHHUM
NPUKYyCOM, TUMNK obnunyys, ctatesi po3BiXkHOCTI.
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