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The lawfulness of the application of the method of dermatoglyphics in the study of
atopic diseases is ensured by the polygenic inheritance of signs of dermatoglyphics,
on the one hand, and the pathogenetic heterogeneity of these diseases, on the other
hand, as well as high informative ability of signs of dermatoglyphics as markers of
diseases of hereditary and multifactorial nature. The purpose of the study is to detect
differences in qualitative signs of digital dermatoglyphics between patients with atopic
dermatitis, allergic rhinitis and bronchial asthma. Primary indicators of digital
dermatoglyphics of sick young men and young women of the Podillia region are taken
from the data bank of the research center of the National Pirogov Memorial Medical
University, Vinnytsya and were used in previous studies when compared with the
practically healthy population of this region. Imprints were obtained by the method of
"printing ink" by Gladkova T. D. By the method of Cummins H. and Midlo Ch. a
dermatological study was performed for 320 young men and young women with allergic
rhinitis (n=69), bronchial asthma (n=108) and atopic dermatitis (n=143). The frequency
and location of 8 types of finger patterns were subject to analysis. Statistical processing
of the obtained results was carried out in the package "Statistica 6.1" using nonparametric
methods. The reliability of the difference in values between independent qualitative
values was determined by the formula of Weber E. (1961). The specificity of the digital
typology of atopic diseases is established, which is based on the differences in the
frequency and location of the whorl, central pocket and arches between the young men,
except those indicated - a random pattern between young women, patients with atopic
dermatitis, bronchial asthma, allergic rhinitis. Additionally, when comparing young
men, patients with allergic rhinitis with patients with bronchial asthma and atopic
dermatitis - ulnar loop; for bronchial asthma with patients with allergic rhinitis and
atopic dermatitis - lateral pocket loop (in young men) and ulnar, lateral pocket and
double loops (in young women); when comparing young men, patients with atopic
dermatitis with patients with bronchial asthma, and allergic rhinitis - a random pattern.
Keywords: types of finger patterns, atopic dermatitis, bronchial asthma, allergic
rhinitis.
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Introduction

Atopic march is a combination of processes that
consists in the predominance of certain manifestations of
allergic character in different periods of human
development. The classically atopic march begins in
childhood in the form of atopic dermatitis, which
subsequently changes with allergic rhinitis. At the end of
the atopic march there is bronchial asthma [3].

By manifestations of the atopic march are afflicted
millions of people around the world and annual increases

in incidence of atopic dermatitis and allergic rhinitis and
bronchial asthma are recorded [1, 22, 31].

According to Taiwanese scientists, the incidence of
atopic dermatitis, allergic rhinitis and bronchial asthma for
8 years (from 2000 to 2007) is 6.7%, 26.3% and 11.9%,
respectively. Children and adolescents had significantly
higher rates of these diseases compared to adults [15].
Korean researchers found that the prevalence of allergic
rhinitis was 24.34% for elementary school students,
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13.75% for high school students and 12.17% for secondary
school students [16].

It is noted that individuals of different sex, age and type of
body structure are very strikingly affected by these diseases
[6, 23, 25, 26, 28, 29].

Korean scientists surveyed 5202 adult Koreans aged
19 to 40 years. The prevalence of atopic dermatitis tended to
be U-shaped relative to the body mass index, waist
circumference and the percentage of total adipose tissue,
especially in women [19].

So, scientists from the USA conducted a study of 8165
people with allergic rhinitis. Multivariate regression was used
to assess the relationship between obesity and rhinitis.
Excessive weight, obesity or central obesity were not
associated with allergic rhinitis in adults. In children, central
obesity was associated with a decrease in the chances of
allergic rhinitis (0.35; 95% CI, 0.19-0.64; p<0.01). After
stratification by gender, this association was similar to that
of girls and boys [11].

Indian scientists surveyed 100 patients with allergic
rhinitis and asthma and 100 healthy individuals (mean age
30.72+12.58). The odds ratio for patients with allergic rhinitis
was 5.05 (p<0.05). The correlation of allergic rhinitis with the
sex was statistically significant (p<0.05). Multiple regression
analysis also showed a predisposition for allergic rhinitis
with asthma (p<0.05) [17].

In a study that covered 1 million people born in 1952-
1959, it was found that the relative risk of asthma is
associated with an increase in the body mass index of 3
points was ranging from 1.14 (95% confidence interval 1.10-
1.18) in smokers to 1.27 (1.22-1.32) for those who do not
smoke [24].

These data are corroborated by many other studies that
have also established the link between obesity and the risk
of these diseases [4, 14, 18, 30].

A promising area is the study of dermatological markers
for allergic rhinitis, bronchial asthma and atopic dermatitis
[13]. Dermatoglyphics studies the features of a human skin
pattern formed by papillary lines, which in turn form different
formations (triadius, loops, arches and whorls patterns).
Thus, a unique imprint of a person allows applying this
method for the needs of police, in particular, the identification
of human [10].

Although dermatoglyphics is a fairly young science - from
the moment when Cummins H. and Midlo Ch. presented
their main work only about 50 years passed, dermatological
features have been already successfully used to predict the
development or predisposition to diseases such as
diabetes mellitus [21], myocardial infarction [20], etc.

The purpose of the study is to detect differences in
qualitative signs of digital dermatoglyphics between patients
with atopic rhinitis, bronchial asthma and atopic dermatitis.

Materials and methods
Primary indices of digital dermatoglyphics of patients
with atopic rhinitis, bronchial asthma and atopic dermatitis

of young men and young women of the Podillia region are
taken from the data bank of the research center of the
National Pirogov Memorial Medical University, Vinnytsya and
were used in previous studies when compared with
practically healthy young men and young women [2, 7, 9].

Selection and examination of patients with atopic
dermatitis (AD), bronchial asthma (BA) and allergic rhinitis
(AR) were performed in medical institutions of the city of
Vinnytsya and the region. The skin allergic tests were
performed using a piercing technique using a lancet for a
rotary test with injection of mixed allergens produced by
the Vinnytsya "Imunolog" Ltd. Clinical and diagnostic criteria
for diagnosis of AD were in accordance with generally
accepted methods [12]. The verification of the diagnosis of
BA was carried out in accordance with the
recommendations of the International Expert Group EPR-
2, and the AR - according to the recommendations of the
ISSA. Dermatoglyphs of 320 adolescents - young men and
young women, patients with AR (n = 69: young men - 36,
young women - 33), BA (n = 108: young men - 63, young
women - 45) and AD (n = 143: young men - 64, young
women - 79) were studied.

The dermatological study was performed using
Cummins H. and Midlo Ch. method [5]. Imprints are
obtained by the method of "printing ink" [8]. The frequency
and location of 8 types of patterns were subject to analysis.

Statistical processing of the obtained results was
carried out in the package "Statistica 6.1" using
nonparametric methods. The reliability of the difference in
values between independent qualitative values was
determined by the Weber E. formula [27].

Results

The reliable differences or tendencies of qualitative
signs of digital dermatoglyphics between patients with
allergic rhinitis, bronchial asthma and atopic dermatitis
have been established (Table 1-4).

In young men, patients with AR in comparison with
patients with BA, on the right hand on the | finger in 7 times
more often there observed a whorl, there is no arc, central
pocket and lateral pocket loop; on the Il finger is extremely
rare (difference 8 times) the central pocket; the ulnar loop
(more than 1.5 times) predominates on the Il finger, and
never observed the whorl; on the IV finger, usually, a whorl
is recorded (5 times more often) and the central pocket
does not appear, most often the whorl (5 times more often)
or the ulnar loop (1.3 times more often) are encountered
on the V finger and the central pocket is not found (see Fig.
Table 1). Thus, out of 40 analyzed positions of indicators of
the right hand, 12 of them obtained reliable differences
between patients in the AR and BA.

In young men, patients with AR in comparison with
patients with BA, on the left hand on the | finger almost 2
times more often observed an ulnar loop and there is no
lateral pocket loop; on the Il finger the arc dominates (2.5
times) and the central pocket is not found; on the Ill finger

6 ISSN1861-031X elSSN 2616-6208

Biomedical and Biosocial Anthropology



Cherkasov V. G., Maievskyi O. Ye., Serheta I. V., Makarchuk I. M., Smolko N. M.

Table 1. Distribution of type of finger patterns on the right hand in
young men with allergic rhinitis, bronchial asthma and atopic

dermatitis (%).

Table 2. Distribution of type of finger patterns on the right hand in
young women with allergic rhinitis, bronchial asthma and atopic
dermatitis (%).

Type Pgtients Pgtients Pgtients Tye Pgtients Pgtients Pgtients
Finger of WItD AR WItD BA WItD AD b, b, b, Finger of Wlttl AR Wlttl BA Wlttl AD .. b.. b,
pattern| (=36) | (1=63) | (n=64) 12 13 23 pattern| (M=33) | (1=45) | (n=79) 12 13 23
(1) 2 ) (1) (2) 3)
A 0 17.46 4.69 <0.01 | >0.05 | <0.05 A 2.78 1.1 8.86 >0.05 | >0.05 | >0.05
LY 51.52 39.68 35.94 | >0.05 | >0.05 | >0.05 LY 36.11 6.67 49.37 | <0.01 | >0.05 | <0.001
LR 0 0 0 >0.05 | >0.05 | >0.05 LR 0 0 0 >0.05 | >0.05 | >0.05
w 24.24 3.17 1250 | <0.01 | >0.05 | =0.053 w 36.11 4.44 10.13 | <0.001| <0.01 | >0.05
R CP 0 19.05 | 21.88 | <0.01 | <0.01 | >0.05 R CP 5.56 48.89 11.39 | <0.001| >0.05 | <0.001
LP 0 12.70 0 <0.05 | >0.05 | <0.01 LP 0 0 0 >0.05 | >0.05 | >0.05
DL 18.18 7.94 21.88 | >0.05 | >0.05 | <0.05 DL 19.44 13.33 12.66 | >0.05 | >0.05 | >0.05
RP 0 0 3.12 >0.05 | >0.05 | >0.05 RP 0 15.56 7.59 <0.05 | >0.05 | >0.05
A 30.30 20.63 25.00 | >0.05 | >0.05 | >0.05 A 13.89 15.56 40.51 | >0.05 | <0.01 | <0.01
LY 18.18 23.81 25.00 | >0.05 | >0.05 | >0.05 LY 19.44 22.22 22.78 | >0.05 | >0.05 | >0.05
LR 15.15 12.73 9.37 >0.05 | >0.05 | >0.05 LR 11.11 6.67 1.27 >0.05 | <0.05 | >0.05
w 27.27 20.63 9.37 >0.05 | <0.05 |=0.078 w 38.89 28.89 10.13 | >0.05 | <0.001| <0.01
R CP 3.03 26.98 10.94 | <0.01 | >0.05 | <0.05 Rl CP 5.56 2222 17.72 | <0.05 | =0.095| >0.05
LP 0 3.17 0 >0.05 | >0.05 | >0.05 LP 0 6.67 0 >0.05 | >0.05 | <0.05
DL 6.06 1.59 9.37 >0.05 | >0.05 | =0.057 DL 11.11 4.44 3.80 >0.05 | >0.05 | >0.05
RP 0 3.17 10.94 | >0.05 | <0.05 | =0.090 RP 0 0 3.80 >0.05 | >0.05 | >0.05
A 6.06 9.52 25.00 | >0.05 | <0.05 | <0.05 A 1.1 6.67 24.05 | >0.05 | >0.05 | <0.05
LY 69.70 42.86 54.69 | <0.05 | >0.05 | >0.05 LY 44 44 46.67 51.90 | >0.05 | >0.05 | >0.05
LR 0 0 1.56 >0.05 | >0.05 | >0.05 LR 0 0 0 >0.05 | >0.05 | >0.05
w 18.18 17.46 7.81 >0.05 | >0.05 | >0.05 w 30.56 31.11 3.80 >0.05 | <0.001] <0.001
Rl CP 0 15.87 6.25 <0.05 | >0.05 | =0.086 Rl CP 5.56 13.33 10.13 | >0.05 | >0.05 | >0.05
LP 0 6.35 0 >0.05 | >0.05 | >0.05 LP 2.78 222 0 >0.05 | >0.05 | >0.05
DL 3.03 0 3.12 >0.05 | >0.05 | >0.05 DL 5.56 0 2.53 >0.05 | >0.05 | >0.05
RP 3.03 7.94 1.56 >0.05 | >0.05 | =0.093 RP 0 0 7.59 >0.05 | >0.05 | =0.061
A 6.06 14.29 6.25 >0.05 | >0.05 | >0.05 A 5.56 6.67 17.72 | >0.05 | =0.095 | =0.088
[ 39.39 44 .44 35.94 | >0.05 | >0.05 | >0.05 LY 25.00 57.78 34.18 | <0.01 | >0.05 | <0.05
LR 0 0 0 >0.05 | >0.05 | >0.05 LR 0 0 0 >0.05 | >0.05 | >0.05
w 51.52 3.17 14.06 | <0.001] <0.001| <0.05 w 55.56 1.1 17.72 | <0.001| <0.001| >0.05
RV CP 0 31.75 26.56 | <0.001]| <0.001| >0.05 RV CP 1.1 24.44 13.92 | >0.05 | >0.05 | >0.05
LP 0 0 1.56 >0.05 | >0.05 | >0.05 LP 2.78 0 0 >0.05 | >0.05 | >0.05
DL 3.03 3.17 3.12 >0.05 | >0.05 | >0.05 DL 0 0 1.27 >0.05 | >0.05 | >0.05
RP 0 3.17 12,50 | >0.05 | <0.05 |=0.053 RP 0 0 15.19 | >0.05 | <0.05 | <0.01
A 3.03 3.17 10.94 | >0.05 | >0.05 | =0.090 A 0 6.67 17.72 | >0.05 | <0.05 | =0.088
LY 78.79 58.73 62.50 | <0.05 |=0.096 | >0.05 LY 75.00 80.00 62.03 | >0.05 | >0.05 | <0.05
LR 0 0 1.56 >0.05 | >0.05 | >0.05 LR 2.78 1.27 0 >0.05 | >0.05 | >0.05
w 15.15 3.17 4.69 <0.05 | =0.074 | >0.05 w 5.56 0 2.53 >0.05 | >0.05 | >0.05
RY CP 0 28.57 6.25 | <0.001| >0.05 | <0.01 RV CP 16.67 222 6.33 <0.05 | =0.090 | >0.05
LP 0 4.76 0 >0.05 | >0.05 | =0.080 LP 0 8.89 0 =0.083 | >0.05 | <0.01
DL 3.03 0 0 >0.05 | >0.05 | >0.05 DL 0 0 1.27 >0.05 | >0.05 | >0.05
RP 0 1.59 14.06 | >0.05 | <0.05 | <0.05 RP 0 222 10.13 | >0.05 | =0.060| >0.05

Notes: here and thereafter, A - arc; LY - ulnar loop; LR - radial loop;
W - whorl; CP - central pocket; LP - lateral pocket loop; DL - double

loop; RP - random pattern.

there no whorl; and on the IV finger - the central pocket, on
this finger, usually (more than 6 times more often), a whorl
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Table 3. Distribution of type of finger patterns on the lefthandin ~ Table 4. Distribution of type of finger patterns on the left hand in
young men with allergic rhinitis, bronchial asthma and atopic =~ young women with allergic rhinitis, bronchial asthma and atopic

dermatitis (%). dermatitis (%).
Type Pgtients Pgtients P_atients Type Pgtients Pgtients Pgtients
Finger| of Wltf AR Wltf BA WIID AD b.. b.. b, Finger | of WIl[] AR WIt[] BA WIt[] AD .. b, b,
pattern| (=36) | (1=63) | (n=64) | P2 13 23 patiern| ("33) | (n=45) | (n=79) | P12 v 23
(1) @ | @ (1) @ (3)
A 3.03 12.70 9.37 >0.05 | >0.05 | >0.05 A 22.22 11.11 10.13 | >0.05 | =0.093 | >0.05
LY 75.76 41.27 5469 | <0.01 | <0.05 | >0.05 LY 44.44 64.44 55.70 |=0.083 ]| >0.05 | >0.05
LR 0 0 0 >0.05 | >0.05 | >0.05 LR 0 0 0 >0.05 | >0.05 | >0.05
w 12.12 3.17 6.25 |=0.084| >0.05 | >0.05 w 13.89 222 253 |=0.052] <0.05 | >0.05
- CP 0 7.94 14.06 |=0.086| <0.05 | >0.05 o CP 2.78 15.56 6.33 |=0.069| >0.05 | =0.097
LP 0 15.87 0 <0.05 | >0.05 | <0.01 LP 278 222 0 >0.05 | >0.05 | >0.05
DL 9.09 14.29 6.25 >0.05 | >0.05 | >0.05 DL 13.89 4.44 18.99 | >0.05 | >0.05 | <0.05
RP 0 4.76 9.37 >0.05 | =0.061| >0.05 RP 0 0 6.33 >0.05 | >0.05 | =0,087
A 36.36 | 14.29 | 35.94 [ <0.05 | >0.05 | <0.01 A 11.11 0 4051 | <0.05 | <0.01 | <0.001
LY 33.33 25.40 29.69 | >0.05 | >0.05 | >0.05 LY 33.33 20.00 24.05 | >0.05 | >0.05 | >0.05
LR 3.03 4.23 3.12 >0.05 | >0.05 | >0.05 LR 8.33 7.68 5.06 >0.05 | >0.05 | >0.05
w 21.21 25.40 9.37 >0.05 | >0.05 | <0.05 w 30.56 33.33 11.39 | >0.05 | <0.05 | <0.01
- CP 0 22.22 6.25 | <0.01 | >0.05 | <0.05 o cP 16.67 | 24.44 506 | >0.05 | <0.05 | <0.01
LP 0 3.17 0 >0.05 | >0.05 | >0.05 LP 0 4.44 0 >0.05 | >0.05 | =0.061
DL 6.06 6.35 10.94 | >0.05 | >0.05 | >0.05 DL 0 17.78 8.86 <0.05 | =0.080| >0.05
RP 0 3.17 4.69 >0.05 | >0.05 | >0.05 RP 0 0 5.06 >0.05 | >0.05 | >0.05
A 6.06 6.35 17.19 | >0.05 | >0.05 | =0,061 A 8.33 8.89 2532 | >0.05 | <0.05 | <0.05
LY 72.73 58.73 59.38 | >0.05 | >0.05 | >0.05 LY 50.00 62.22 56.96 | >0.05 | >0.05 | >0.05
LR 0 1.1 1.56 >0.05 | >0.05 | >0.05 LR 0 0 0 >0.05 | >0.05 | >0.05
w 18.18 7.94 4.69 >0.05 | <0.05 | >0.05 w 22.22 20.00 3.80 >0.05 | <0.01 | <0.01
o CP 0 1429 | 1094 | <0.05 | <0.05 | >0.05 Ll cP 19.44 0 6.33 | <0.05 | <0.01 |=0.087
LP 0 4.76 0 >0.05 | >0.05 | =0.080 LP 0 0 0 >0.05 | >0.05 | >0.05
DL 3.03 0 3.12 >0.05 | >0.05 | >0.05 DL 0 6.67 1.27 >0.05 | >0.05 | >0.05
RP 0 7.94 3.12 |=0.086| >0.05 | >0.05 RP 0 222 6.33 >0.05 | >0.05 | >0.05
A 6.06 15.87 4.69 >0.05 | >0.05 | <0.05 A 8.33 15.56 | 21.52 | >0.05 | =0.098| >0.05
LY 57.58 46.03 45.31 | >0.05 | >0.05 | >0.05 LY 25.00 44 .44 34.18 |=0.082| >0.05 | >0.05
LR 0 0 0 >0.05 | >0.05 | >0.05 LR 0 0 1.27 >0.05 | >0.05 | >0.05
w 30.30 4.76 7.81 | <0.001| <0.01 | >0.05 w 55.56 15.56 10.13 | <0.001] <0.001| >0.05
LV CP 0 23.81 20.31 | <0.01 | <0.01 | >0.05 LV CP 11.11 0 13.92 | <0.05 | >0.05 | <0.01
LP 0 9.52 0 =0.059 | >0.05 | <0.05 LP 0 17.78 0 <0.05 | >0.05 | <0.001
DL 3.03 0 156 | >0.05 | >0.05 | >0.05 DL 0 6,67 380 | >0.05 | >0.05 | >0.05
RP 3.03 0 20.31 | >0.05 | <0.05 | <0.001 RP 0 0 15.19 | >0.05 | <0.05 | <0.01
A 6.06 0 6.25 |[=0.051| >0.05 | <0.05 A 2.78 0 20.25 | >0.05 | <0.05 | <0.01
LY 78.79 63.49 68.75 | >0.05 | >0.05 | >0.05 LY 63.89 86.67 62.03 | <0.05 | >0.05 | <0.01
LR 0 1.54 3.12 >0.05 | >0.05 | >0.05 LR 2.78 1.08 0 >0.05 | >0.05 | >0.05
w 15.15 1.59 3.12 <0.01 | <0.05 | >0.05 w 22.22 0 3.80 <0.01 | <0.01 | >0.05
o CP 0 20.63 4.69 <0.01 | >0.05 | <0.01 o CP 8.33 11.11 10.13 | >0.05 | >0.05 | >0.05
LP 0 9.52 0 =0.059 | >0.05 | <0.05 LP 0 222 0 >0.05 | >0.05 | >0.05
DL 0 0 1.56 >0.05 | >0.05 | >0.05 DL 0 0 0 >0.05 | >0.05 | >0.05
RP 0 4.76 12.50 | >0.05 | <0.05 | >0.05 RP 0 0 3.80 >0.05 | >0.05 | >0.05

is placed; on the V finger, the whorl is most often located  found (see Table 2). Thus, out of 40 analyzed positions of
(almost 10 times more often) and the central pocket is not  indicators of the left hand, 9 of them received reliable
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differences between patients in the AR and BA. In total, 80
analyzed positions of the indicators of both hands, 21 of
them received significant differences between the young
men, patients with AR and BA.

In young men, patients with AR in comparison with
patients with AD, on the right hand there is no whorl on the |
finger; on Il finger 3 times more often there is a whorl; on the
Il finger 4 times less common arc; on |V finger, as a rule, a
whorl is recorded (almost 4 times more often); on the V
finger, a random pattern is never localized (see Table 1).
Thus, out of 40 analyzed positions of indicators of the right
hand, 7 of them received reliable differences between young
men, patients with AR and AD.

In young men, patients with AR in comparison with
patients with AD, on the left hand on the | finger, almost 1.4
times more often, there is an ulnar loop and the central
pocket is not found; on the Il finger localization of patterns
without differences; on the Ill and IV fingers never observed
the central pocket and 4 times more often the whorl is
detected; on the V finger, the whorl is most often located
(almost 5 times more often) and there is no random pattern
(see Table 2). Thus, out of 40 analyzed positions of indicators
of the left hand, 9 of them received reliable differences
between patients in the AR and BA. In total of 80 analyzed
positions of indicators of both hands, 16 of them received
reliable differences between young men, patients with AR
and AD.

In young men, patients with AD in comparison with
patients with BA, on the right hand there is a prevalence of
double loop on the | finger (3 times more often), an arc is
extremely rare (4 times) and the lateral pocket loop is never
found; on the Il finger 2.5 times less is the central pocket; on
the Il finger 2.6 times the arc is more common; on 1V finger,
as a rule, a whorl is recorded (more than 4 times more
often); on the V finger, the central pocket is 4.5 times less
likely to be localized and the random pattern appears more
often (almost 9 times) (see Table 1). Thus, out of 40 analyzed
positions of indicators of the right hand, 8 of them received
reliable differences between young men, patients with AD
and BA.

In young men, patients with AD compared to patients
with BA, on the left hand on the | finger never encounter a
lateral pocket loop; on the Il finger, the arc dominates (2.5
times), the whorl is less frequently (2.7 times) and the central
pocket (3.6 times); on the Il finger the differences were not
recorded; on the IV finger, usually, a random pattern is placed,
an arc rarely occurs (3.3 times) and a lateral pocket loop
does not occur; on the V finger there is an arc, the central
pocket is less common (4.4 times), and the lateral pocket
loop is never localized (see Table 2). Thus, out of 40 analyzed
positions of the indicators of the left hand, 10 of them received
reliable differences between patients with AD and BA. In
total of 80 analyzed positions of indicators of both hand, 18
of them received reliable differences between young men,
patients with AD and BA.

In young women, patients with AR in comparison with

patients with BA, on the right hand on the | finger more than
8 times more often there is a whorl, 6 times - ulnar loop,
extremely rare (the difference is almost 9 times) - the central
pocket is found and does not occur random pattern; on the Il
finger rarely (difference in 4 times) the central pocket is
detected; no difference was found on the Il finger; on the IV
finger the whorl is dominant (5 times more often), the ulnar
loop is more likely to occur (2 times); the central pocket is
more often located on the V finger (7.5 times more often)
(see Table 3). Thus, out of 40 analyzed positions of indicators
of the right hand, 8 of them obtained reliable differences
between patients in the AR and BA.

In young women, patients with AR in comparison with
patients with BA, on the left hand on the | finger no significant
differences were found; on the Il finger there is an arc and
the double loop is not localized (11.11% and 0%), in contrast
to patients with BA (0% and 17.78%); the central pocket
appears on the lll finger, and it never happens here in patients
with BA; on IV finger, 3.6 times more often, a whorl is recorded,
or a central pocket is detected that does not occur in patients
with BA and, on the contrary, never the lateral pocket loop
observed when it is present in patients with BA; a whorl is
placed on the V finger (in the absence of patients with BA)
and the ulnar loop is less common. Thus, out of 40 analyzed
positions of indicators of the left hand, 8 of them received
reliable differences between patients in the AR and BA (see
Table 4). In total, 80 analyzed positions of indicators of both
hands, 16 of them received reliable differences between
young women, patients with AR and BA.

In young women, patients with AR in comparison with
patients with AD, on the right hand on the | finger 3.6 times
more often localized whorl; on the Il finger 3 times more
often there is a whorl and 3 times less arc; on a lll finger 8
times more often there is a whorl; on IV finger, as a rule, a
whorl is recorded (3 times more often) and there is no
accidental pattern; on the V finger never observed an arc
(see Table 3). Thus, out of 40 analyzed positions of indicators
of the right hand, in 7 of them, there were significant
differences between young women, patients with AR and
AD.

In young women, patients with AR in comparison with
patients with AD, on the left hand on | finger whorl is 5.5
times more likely to be encountered; on the Il finger, the
whorl and the central pocket (2.7 and 3.3 times respectively)
and 3.6 times less often - arc are localized; on the lll finger,
the whorls and central pockets (5.8 and 3.1 times,
respectively) are localized and 3 times less often - the arc;
on the IV finger, the random pattern is never localized and
the whorl is detected 5.5 times more often; whorls are often
placed on the V finger (5.8 times more often) and the arch is
less common (7 times) (see Table 4). Thus, out of 40
analyzed positions of indicators of the left hand, 11 of them
received reliable differences between patients in the AR and
AD. In total of 80 analyzed positions of indicators of both
hands, 18 of them received reliable differences between
young women, patients with AR and AD.
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In young women, patients with AD, in comparison with
patients with BA, the ulnar loop (7 times more often) and the
central pocket (4 times) are more common on the right hand
on the I finger; on the |l finger, the arch is registered 2.6 times
more often and almost 3 times less often - whorl and never
a lateral pocket loop; on the Ill finger - 3.6 times arc is more
often encountered and 8 times less frequently - a whorl; on
the IV finger a random pattern appears, unlike patients with
BA, in which it never localizes on this finger and less often the
ulnar loop (1.7 times); on the V finger, the ulnar loop is detected
(in patients with asthma, it never locates on this finger), and
never, unlike BA patients, the lateral pocket loop does not
appear (see Table 3). Thus, out of 40 analyzed positions of
indicators of the right hand, by 11 of them received reliable
differences between patients with AD and BA.

In young women, patients with AD compared to patients
with BA, on the left hand on the | finger dominates the double
loop (4.3 times more often); on the Il finger often observed
arc (in patients with BA is not localized), rarely there is a
whorl and central pockets (in 3 and 4.8 times respectively);
on the lll finger also the arc dominates (2.8 times) and the
whorl is less common (5 times); a central pocket and a
random pattern are recorded on the IV finger (in patients
with BA they never localize on this finger) and the lateral
pocket loop is not detected (in patients with BA is detected);
on the V finger is observed an arc (in patients with asthma is
not detected), rarely, the ulnar loop is observed (1.4 times)
(see Table 4). Thus, out of 40 analyzed positions of indicators
of the left hand, 11 of them received reliable differences
between patients with AD and BA. In total, 80 analyzed
positions of indicators of both hands, by 22 of them received
reliable differences between young women, patients with
AD and BA.

Discussion

In studies of a number of authors, by comparing the
qualitative indexes of digital dermatoglyphics of healthy and
sick people, associations of an atopic phenotype with
typological features of papillary skin have been established.
Gara A. V. and others [7] shows that the dermatoglyphic
picture of patients with AD is characterized by simplicity of
finger patterns with predominance of arches and random
patterns. Work of Gunas |. V. and others [9] shows that
dermatotype of adolescents with BA, is characterized by a
reduced frequency of ulnar loops and increased - lateral
pocket loops. The associative association of AR with signs
of dermatoglyphics manifests itself in deviations in the
frequency and localization of whorls, central pockets, ulnar
loops and arches both in young men and in young women
[2].

The results of our study showed that finger
dermatoglyphics in young men, patients with AD, AR and BA,
in the first place, differ in frequency and localization of whorls,
central pockets and arches. Additionally, patients with AR
differ from patients both with BA and AD by frequency and
localization of the ulnar loop. Patients with BA are additionally

different from patients with AR and AD in frequency and
localization of the lateral pocket loop. Patients with AD are
additionally different from patients with BAand AR in frequency
and localization of random patterns. The share of these
differences is about a quarter of all the analyzed indicators.
The greatest number of differences was found when
comparing qualitative indicators of digital dermatoglyphics
in young men, patients with AR and BA (26.25%), the smallest
- patients with AR and AD (20.0%), the differences between
patients with AD and BA cover 22.5% of all analyzed. It should
be noted that when comparing the dermatoglyphics of
patients with AR and BA, more differences were found on
the fingers of the right hand compared with the left (30.0%
versus 22.5%). On the contrary, when comparing
dermatoglyphics of patients with AD with dermatoglyphics
of patients with AR and BA, more differences were found on
the fingers of the left hand compared to the right (22.5% vs.
17.5% and 25.0% vs. 20.0% respectively).

Finger dermatoglyphics of young women, patients with
AD, AR and BA, in the first place, differ in frequency and
localization of whorls, central pockets, arches and random
patterns. Additionally, patients with asthma differ from
patients both in AR, and AD in frequency and localization of
ulnar loops, lateral pocket loops and double loops. In young
women, as in young men, the part of these differences is
also about a quarter of all analyzed indicators. However, the
greatest number of differences was found when comparing
qualitative indicators of digital dermatoglyphics in young
women, patients with AD and BA (27.5%), the smallest -
patients with AR and BA (20.0%), the differences between
patients with AD and AR cover 22.5% of all analyzed. It should
be noted that when comparing dermatoglyphics of patients
with AR and AD, more differences were found on the fingers
of the left hand compared to the right (27.5% versus 15.5%).
The same number of differences is found on the fingers of
both the left and right hand when comparing young women,
patients with BA and AR, as well as - BA and AD (by 20.0%
and 27.5% respectively).

The presence of a general trend of changes in digital
dermatoglyphics when comparing the differences between
patients with AD, BA and AR (in young men: whorl, central
pocket and arc; in young women: whorl, central pocket, arc
and random pattern) indicates the common "roots" of the
formation of atopic phenotype, additional differences found
(in young men: when comparing AR and with BA, and with
AD - ulnar loop; when comparing BA with and with AR, and
with AD - lateral pocket loop; when comparing AD and with
BA, and with AR - random pattern; in young women: when
comparing BA with and with AR, and with AD - ulnar loop,
lateral pocket loop and double loop) indicate the
pathogenetic heterogeneity of atopic diseases.

Detected associations of atopic diseases with typological
peculiarities of papillary skin of sick young men and young
women can be used as marker signs of probability in the
further launch of the "atopic march".
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Conclusions

1. Differences in qualitative signs of digital
dermatoglyphics between young men, patients with AD, BA
and AR, are observed by the frequency and localization of
whorl, central pocket and arch, in addition when comparing
patients with allergic rhinitis with patients with bronchial
asthma and atopic dermatitis - ulnar loop, with comparison
of patients with bronchial asthma with allergic rhinitis and
atopic dermatitis - lateral pocket loop; when comparing
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AKICHI O3HAKU NANBbLEBOI AEPMATOIMI®IKU AIK MAPKEPU 3AXBOPKOBAHb ATOMNIYHOI MPUPOAU

Yepkacoe B. I, Maescbkul O. €., Cepeema I. B., Makap4yk I. M., Cmonko H. M.

lpasomipHicmb 3acmocysaHHsI Memody Oepmamoerichiku y 8UBYEHHi amonidyHUX 3axeoptogaHb 3abesrneqyyembCs Moni2eHHICmMIo
ycrnadKyeaHHs1 03Hak depmamoariichiku, 3 00HO20 BOKY | namozeHemu4yHO 2emepo2eHHICmo daHUX 3axeoprosaHb, 3 IHWO020 BOKY, a
MmaKoX 8UCOKOH iHhopMamueHor 30amHicmio 03HaK OepMamoerichiku siK MapKepie 3axeoprogaHb criadkosoi ma MynbmughakmopianbHOl
npupodu. Mema docnidxeHHs1 - suseumu pPo3biXHOCMI SIKICHUX O3HaK nafbuyeeoi depmamoarichiku MiXK Xe80puMu Ha amoniqyHul
depmamum, anepeidHul puHim ma 6poHxianbHy acmmy. [lepeuHHI noka3HUKU nanbyesoi 0epmamoanichiku xeopux toHakie i digdam
lModinbcbko20 pezioHy 83simi 3 6aHKy 0aHux Hayko80-00CniOHO020 ueHmpy BiHHUUbKO20 HauioHaIbHO20 MeOUYHO20 yHigepcumemy im.
M. I. MNMupoeoea ma bynu eukopucmaHi 8 rnornepedHix AOCHIOKEHHSIX NPU MOPIBHSIHI 3 MPaKMU4YHO 300pOBUM HacerleHHsIM 0aHo20
pezioHy. Bidbumku ompumaHi memodom "munoepagpcbkoi papbu” 3a [nadkosor T. [. 3a memoduxkoro Cummins H. i Midlo Ch.
npoeedeHo OepmamoerichiyHe docnidxeHHss 320 toHakie i 0ig4am, xeopux Ha anepeidHul puHim (n=69), 6poHxiansHy acmmy (n=108)
ma amoniyHul depmamum (n=143). AHanidy nidnseanu yacmoma ma Jiokanisauia 8 murie nanbuesux egidepyHkie. CmamucmuyHa
0bpobka ompumaHux pe3ynbmamis rnpoeedeHa 8 nakemi "Statistica 6.1" 3 eukopucmaHHAM HenapamempuyHux memodis.
LocmosipHicmb pi3HUYi 3HaYeHb MK He3anexHuUMu SIKICHUMU e8efluduHaMu eusHadanu 3a ¢gopmyrnoro Weber E. (1961). BcmaHoerneHa
crieyucbika nanbyeeoi murosoaii amoniyHUX 3axeoproeaHb, sika rorisieac y 8iOMIHHOCMSAX 3a Yacmomoro i floKanizayiero 3asumka,
ueHmparnbHOIi KuweHi i dyau MiX HOHaKamu, KpiMm 3a3HaqdeHux - eunadkosoz20 8i3epyHKy Mix Oigdyamamu, Xeopumu Ha amoniyHul
depmamum, 6poHxianbHy acmmy, anepaidHull puHim. [JoOamkKoeo rnpu ropieHsIHHI IOHaKi8, X80pUX Ha anepaiyHul puHim 3 XopuMU Ha
6poHxianbHy acmmy i amoniqyHut depmamum - yribHapHOI nemii; Ha 6poHXianbHy acmmy 3 X80pPUMU Ha anepaiyHul puHim i amoniyHud
depmamum - nameparnbHOi KUWeHbKOo8OI nemni (y toHaKie) ma yrbHapHOI, namepasnbHOi KUWeHbKo8oi ma nodesiliHoi nemerns (y
dig4am); rpu ropieHsIHHI KOHaKI8, X8opUX Ha amoniYyHuUl depMamum 3 X8opUMU Ha bpoHXianbHy acmmy, i anepaidHull puHim - eunadkoeozo
8i3epyHKa.

KnroyoBi cnoBa: munu nanbuyesux 8izepyHoK, amoridHuli depmamum, bpoHxiarbHa acmma, anepeiyHul puHim.

KAYECTBEHHbBIE MPU3HAKMN NAJNbLEEBOA OEPMATOIIU®UKN KAK MAPKEPbI 3ABEONIEBAHUA ATOMWYECKOW NPUPOAbI
Yepkacoe B. I'., Maesckuti A. E., Cepeema WN. B., Makapyyk U. H., Cmonko H. H.

lpasomepHocmb npumeHeHus memoda depmamoanughuku 8 udy4YeHuu amornuyeckux 3abonesaHuli obecriequsaemcs Moau2eHHOCMbIO
HacnedogaHus rpu3sHakos 0epmamoanughuku, ¢ 0OHOU CMOPOHbI U rnamoaeHemu4yeckoli 2emepo2eHHOCmbi0 0aHHbIX 3abonesaHul, ¢
Opyaoli CMOpPOoHbI, @ makxe 8bICOKOU UHEOPMamueHOU CriocobHOCMbIO MPU3HaKko8 depMamoernuuku Kak mMapkepos 3abonesaHull
HacnedcmeeHHOU u MynbmugakmopuasnabHoU rnpupoldsbl. Lenb uccnedosaHusi - 8bis8UMb pPa3nu4yusi Ka4eCmeeHHbIX MPU3HaKos
nanbyesoll depmamoanugbuku mMex0y 60onbHbIMU amonuyecKkum 0epMamumom, aniepaudeckuM PUHUMoOM u bpoHxuanbHoU acmmod.
lNepsuyHbie nokazamenu nanbuyesol depmamoanughuxu 60bHbIX toHowel u desyuwek [1000/1bCK020 peauoHa 839mbl U3 baHKka daHHbIX
Hay4yHO-uccedosamenibCKo2o yeHmpa BUuHHUUKO20 HayuoHanbHo20 MeduUyuHCKo2o yHusepcumema um. H. WM. [Mupozoea u 6binu
ucrnonb308aHbl 8 rpPedbiOyuux uccrnedosaHusix npu CpasHEeHUU € npakmuyecku 300poebiM HaceneHuem daHHo20 peauoHa. Omnedamku
rnony4eHbl Memodom "munoepagckol kpacku" no nadkoeol T. [. o memoduke Cummins H. u Midlo Ch. nposedeHo
depmamoenugudeckoe uccredosaHue 320 roHowel u desyweK, 60MbHbIX annepaudeckumM puHumom (n=69), 6poHxuansHol acmmou
(n=108) u amonu4yeckum depmamumom (n=143). AHanu3dy nodnexanu yacmoma U JsioKanusayuss 8 munoe nanbyesbiX y30p0os.
Cmamucmuyeckasi obpabomka nosy4eHHbIX pe3ynbmamos rposedeHa 8 nakeme "Statistica 6.1" ¢ ucrnonb3o08aHueM Hernapamempu4eckux
memodos. [JocrmosepHocmb pa3nuyuli 3Ha4yeHUl Mex0Oy He3agUCUMbIMU Ka4eCmeeHHbIMU serluduHamu onpedernsnu o ¢gopmyne Weber
E. (1961). YecmaHosneHa crieyuchuka nanbyesol murnono2uu amonudyeckux 3abonesaHuli, Komopasi 3aKk/i4yaemcs 8 pasiuyusix no
yacmome U sloKanu3ayuu 3asumka, UeHmpanbHo20 KapmaHa u Oyau Mex0y toHoWamMu, KpOMe yKal3aHHbIX - CriyyaliHo20 y3opa Mexoy
Oesywkamu, 607bHbIMU amonu4yeckum Aepmamumom, 6poHXuanbHoOU acmmou, annepaudeckumM puHumom. [ononHumernbHo npu
cpasHeHuU toHowel, 607bHbIX anepaudeCcKUM PUHUMOM € 6071bHbIMU BpOHXUanbHOU acmmou U amonu4yeckum 0epMamumom - yrbHapHoOU
nemnu; 6poHxuanbHOU acmmol ¢ 60MbHbIMU arniepauyeckuM puHUMOM U amornu4yeckum GepmamumomM - iameparbHoU KapMaHHOU
nemnu (y toHowel) u ynbHapHoU, flamepanbHoU KapMmaHHOU u dsoliHolU nemesb (y Oesywek), npu cpasHeHuU roHowel, 60sbHbIX
amonu4eckum 0epmamumom ¢ 605bHbIMU BpOHXUanbHOU acmmMod, U annepaudeckum pUHUMoOM - crydaliHo2o y3opa.

KntoueBble cnoBa: murbi nansyessix y30pos, amonuyeckuli depmamum, 6poHXuanbHas acmma, annepaudeckutl puHum.
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pupils and students of modern educational institutions of different types. The research,
which included the definition of indicators of the level of subjective control of pupil and
student youth (300 pupils and students), based on the use of the personal questionnaire
of Rotter, was conducted on the basis of five educational institutions in lvano-Frankivsk.
The prognostic evaluation of the data obtained involves the use of descriptive statistics
procedures using the licensed standardized application package of multivariate statistical
analysis "Statistica 6.1 for Windows" (license number BXXR901E245722FA). The results
of the conducted research testify to the significant advantage among pupils and students
of modern educational institutions of various types of external manifestations in the
personal sphere. In assessing the indicators of the level of subjective control of the
identity of pupils and students of educational institutions of various types, it should be
noted their extremely stable character, with the lowest degree of expression was inherent
in indicators of the level of subjective control over the characteristics of the general
internality, as well as in the field of educational relations and in sectors of failures. In most
cases were no gender-related differences (p(t)b-g>0.05) and statistically significant
differences between representatives of individual educational institutions (p(t)>0.05). It
should also be noted that during the entire observation period, significantly higher values
of the level of subjective control in the field of failures was in young men in all educational
institutions that were subject to study were noted. The given data should be further
considered as diagnostic (development of methods for the integrated assessment of the
state of adaptive resources of the body of boys and girls), as well as in the preventive
(introduction of effective health-saving technologies and measures of psychophysiological
effects on the body and psycho-hygienic correction of existing changes in the functional
state of the organism) sense.

Keywords: pupils, students, modern institutions of education of different types, level
of subjective control, comparative evaluation.

Introduction

The issue of prevention and prophylaxis the adverse the present stage of development of the education system
impact of the learning environment on the functional state  is one of the priority directions of modern preventive
and adaptive capacity of the body of pupils and students at ~ medicine [3, 20, 23, 24, 25]. Therefore, solving the problems
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associated with the objective identification of the leading
trends in development and the formation of individual
correlates of the functional capabilities and personality traits
of young men and young women is an urgent issue of
modern medical science and practice in the context of the
introduction of effective health-saving technologies in the
educational process of educational institutions of different
types [4, 5,9, 12, 13, 16].

That is why, considering issues aimed at adequate
scientific support of the socio-psychological, psycho-
physiological and psychological support of the processes
of effective implementation of educational activity of pupils
and students, particular attention should be paid to the
peculiarities of the development processes of individual
psychophysiological functions and personality traits,
including processes the formation of criterion indicators of
the level of subjective control (LSC), which clearly and
specifically mark the various personality-significant
indications the location of the so-called locus of control
(internality - externality) in relation to the events and situations
inherent in the time of obtaining a specialty in modern
educational institutions of different types [20, 23, 24, 27, 29].
First of all, due to the fact that the LSC is a person's significant
ability to control one's own behavior, to develop their own
behavioral strategies, based on the need to take or not to
take responsibility for events occurring both directly with and
around it, is characteristic , which determines the level of
human autonomy and the degree of its activity in achieving
specific person-significant problems [1, 2, 6, 7, 8, 14, 15, 17,
26, 28, 30].

The purpose of the work is to carry out a comprehensive
physiological and hygienic assessment of the indicators of
the level of subjective control of the personality of pupils and
students of modern educational institutions of different types.

Materials and methods

The research, which included the definition of LSC
indicators for the pupils and students (300 pupils and
students, including 150 young women and 150 young men),
was conducted on the basis of five educational institutions
in lvano-Frankivsk, namely: lvano-Frankivsk school (lyceum
boarding school) for gifted children from rural areas, Ivano-
Frankivsk professional lyceum of motor transport and
construction N2 15, Ivano-Frankivsk music school named
after Denis Sichynsky, lvano-Frankivsk financial and
commercial cooperative college named after S. Granat and
Vasyl Stefanyk Precarpathian National University.

The evaluation of the leading characteristics of the LSC,
including the indicators of general internality and indicators
of the level of subjective control in the field of achievements
and failures, family, educational and interpersonal relations,
as well as in the field of treatment of health and illness,
included the use of personal questionnaire by Rotter [21].

The prognostic evaluation of the data obtained involves
the use of descriptive statistics procedures based on the
application of the licensed standardized application package

of multivariate statistical analysis "Statistica 6.1 for Windows"
(license number BXXR9O01E245722FA).

Results

In assessing the results of the study, first of all, it should
be noted that the significance of the characteristics of signs
that determined the level of general internality of LSC and,
as a consequence, the value of general personal control
over all significant at a particular stage of the survey by
circumstances, amounted to 4.274+0.183 points in young
men and 3.432+0.191 points (p(t)ym_yw<0.05) for young
women enrolled in the university (hereafter - young men and
young women from university), 4.033+0.185 points for young
men and 3.834+0.201 points (p(t)ym_yw>0.05) for young
women who study in college (hereinafter - young men and
young women from college), 4.000+0.161 points in young
men and 3.602+0.195 points (p(t)ym_yw>0.05) for young
women in specialized school (hereafter - young men and
young women from specialized school), 3.805+0.184 points
in young men and 3.635+0.217 points (p(t)ym_yw>0.05) for
young women enrolled in the lyceum (further - young men
and young women of lyceum), as well as 4.202+0.206 points
in young men and 3.571+0.193 points (p(t)ym_yw>0.05) for
young women who are in school (hereafter - young men and
young women from school) (Table 1).

The largest indicators of the overall internality of the LSC,
which indicate the presence of such a phenomenon as the
high degree of individual responsibility of pupils and students
for achieving a certain level of academic performance, were
recorded in young men from university and young women
from college, the lowest - in young men from lyceum and
young women from university. The gender differences
between the two groups were observed only among the
young men and young women from university (p(t)ym_yw<0.05);
results typical for young men exceeding the similar results
that are characteristic of young women. There were no
statistically significant differences between representatives
of separate educational institutions (p(t)>0.05).

In the process of conducting a psycho-hygienic
assessment of the values of the LSC in the field of
achievements, the leading feature of which is the
implementation of adequate control of the individual over all
the important positive and emotional events that occur under
certain conditions, the following values are set: 5.472+0.326
points for young men and 5.274+0.256 points (p(t)ym_yw>0.05)
for young women from university, 5.234+0.364 points for
young men and 5.101+0.285 points for young women
(p(t)ym>yw>0.05) from college, 5.335+0.351 for young men and
5.372+0.256 points (p(t)ym_yw>0.05) for young women from
specialized school, 5.507+0.302 points in young men and
5.105+0.285 points (p(t)ym>yw>0.05) in young women from
lyceum and 5.371+0.338 points for young men and
5.133+0.266 points (p(t), >0.05) in young women from
schools.

The highest values in terms of the degree of manifestation
of the values of the LSC in the field of achievements, which

ym-yw’
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Table 1. Indicators of the level of subjective control of the personality of pupils and students of modern educational institutions of
different types based on the results of the personal questionnaire of Rotter (points).

Groups of pupils and students
Types of subjective control Educational institution Young men Young women p(t)ym_w,
N Mtm n Mzm
University 30 4.274+0.183 30 3.43240.191 <0.05
College 30 4.033+0.185 30 3.834£0.201 >0.05
General internality Specialized school 30 4.000+0.161 30 3.602+0.195 >0.05
Lyceum 30 3.805£0.184 30 3.653£0.217 >0.05
School 30 4.202+0.206 30 3.571£0.193 >0.05
University 30 5.472+0.326 30 5.274+0.256 >0.05
College 30 5.234+0.364 30 5.101£0.285 >0.05
:;:I‘;’VZ‘I?{:‘;% Specialized school 30 5.335+0.351 30 5.372+0.256 >0.05
Lyceum 30 5.507+0.302 30 5.105£0.285 >0.05
School 30 5.371£0.338 30 5.133£0.266 >0.05
University 30 4.273+0.225 30 3.832£0.212 >0.05
College 30 4.204+0.286 30 3.971£0.249 >0.05
In the field Specialized school 30 4.173£0.251 30 3.771£0.236 >0.05
of failures
Lyceum 30 4.106£0.268 30 3.873£0.277 <0.05
School 30 4.300£0.234 30 3.872+0.228 >0.05
University 30 5.404£0.283 30 5.174£0.314 >0.05
College 30 5.207+0.296 30 5.405£0.377 >0.05
In theri‘f;‘t’i(;’r:;am”y Specialized school 30 5.231+0.242 30 5.371+0.328 >0,05
Lyceum 30 5.433£0.294 30 4.77240.333 >0.05
School 30 5.135£0.235 30 5.502+0.293 >0.05
University 30 4.103£0.234 30 3.305£0.200 >0.05
College 30 3.705£0.244 30 3.405£0.207 >0.05
In the ﬁeglg{isgfa“"”a' Specialized school 30 4.035£0,257 30 3.273+0.191 >0.05
Lyceum 30 3.933£0.288 30 3.472£0.216 >0.05
School 30 3.805£0.226 30 3.403£0.205 >0.05
University 30 5.703+0.274 30 5.176£0.282 >0.05
College 30 5.772+0.276 30 5.671£0.318 >0.05
In the ﬁe"r’egﬁigfsrpersona' Specialized school 30 5.973+0.285 30 5.404+0.267 >0.05
Lyceum 30 5.571£0.235 30 5.174£0.235 >0.05
School 30 5.831£0.296 30 5.533+0.285 >0.05
University 30 5.604+0.315 30 5.405£0.267 >0.05
College 30 5.535£0.328 30 5.203£0.272 >0.05
In the ﬁe(:‘ijsg‘;zza“h and Specialized school 30 563 +0.284 30 5.235+0.246 >0.05
Lyceum 30 5.302+0.355 30 4.875£0.324 >0.05
School 30 5.406£0.294 30 5.106£0.278 >0.05

allowed to reveal the highest degrees of internal There were no statistically significant differences between
manifestations, were recorded among the young men from  the representatives of separate educational institutions
lyceum and young women from specialized school, the (p(t)>0.05) and gender-related differences among the
lowest values were observed among young men from  surveyed categories (p(t)ym_yw>0.05). Particular attention is
college, as well as young women from college and lyceums.  drawn to the fact that the magnitude of the studied quantities

Ne34, Page 13-19 15



Indicators of subjective control level of pupils and students of modern education institutions of different types

among pupils and students of all types of modern
educational institutions was higher among young men.

As even more immaterial, it was necessary to measure
the results that noted the manifestations of LSC in the field
of failures, which mark the individual's ability to control
emotionally significant life events of negative content.
Indicators of their degree of expression were 4.273+0.225
points in young men and 3.832+0.212 points (p(t)ym_yw>0.05)
in young women from university, 4.204+0.286 points in young
men and 3.971+0.249 points (p(t)ym>yw>0.05) for young
women from college, 4.173+0.251 points for young men
and 3.771%0.236 points for young women (p(t)ym_yw>0.05)
from specialized school, 4.106+0.268 points for young men
and 3.873x0.277 points for young women (p(t)ym_yw>0.05)
from lyceum, as well as 4.300+0.234 points for young men
and 3.872+0.228 points (p(t)ym_yw>0.05) for young women
from school.

The highest rates of LSC indicators in the field of failures,
which are indicative of the degree of personal responsibility
of pupils and students for solving the inconvenient for them,
mostly conflicts, situations in the daily living environment
were more common to young men from school and young
women from college, the lowest rates were characteristic of
young men of the lyceum and young women of the university.
There were no gender-related discrepancies among the
surveyed categories (p(t)ym_yw>0.05) and statistically significant
differences between the representatives of separate
educational institutions (p(t)>0.05). Throughout the
observation period, significantly higher values of LSC
indicators in the field of failure were noted in young men of
all educational institutions of various types that were subject
to research.

The data of estimations of LSC values in the field of
family relations, which reveal the presence of attempts by
pupils and students to take responsibility for their actions
and behavior or to divert them to other responsibilities for
the events occurring in their lives, were characterized by the
following values: 5.404+0.283 points in young men and
5.174+0.314 points (p(t)ym_yw>0.05) for young women from
university, 5.207+£0.296 points in young men and
5.405+0.377 points (p(t)ym_yw>0.05) in young women from
college, 5.231£0.242 points in of young men and
5.371£0.328 points (p(t)ym_yw>0.05) in young women from
specialized school, 5.433+0.294 points in young men and
4.772+0.333 points (p(t)ym_yw>0.05) in young women from
lyceum, 5.135+0.235 points in young men and 5.502+0.293
points (p(t)ym>yw>0.05) in young women from schools.

The highest values of the LSC indicators in the field of
family relations, which characterized its internal degree of
manifestation, were recorded among the young men of the
lyceum and young women of the school, the lowest among
the young men of the school and young women of the lyceum.
There were no statistically significant differences between
the representatives of separate educational institutions
(p(t)>0.05) and gender-related differences among the
surveyed categories (p(t)ym_yw>0.05).

By conducting a psycho-hygienic assessment of the
values of the LSC among pupils and students, it is extremely
important to consider the focus on such an indicator as the
value of the LSC in the field of educational relations, in
assessing which the leading indicators of the ratio of studied
young men and young women for the performance of tasks
in educational activities are determined, and the level is
determined their responsibility for the results obtained. The
results of the above-mentioned researches were noted by
the presence of the following values of the studied
indicators, namely: 4.103+0.234 points in young men and
3.305+0.200 points (p(t)ym_yw>0.05) in young women of the
university, 3.705+0.244 points in young men and
3.405+0.207 points (p(t)ym_yw>0.05) for young women from
college, 4.035+0.257 points for young men and 3.273+0.191
points (p(t)ym_yw>0.05) for young women from specialized
school, 3.933+0.288 points for young men and 3.472+0.216
points (p(t)ym_yw>0.05) for young women of the lyceum,
3.805+0.226 points for young men and 3.403+0.205 points
(p(t)ym_yw>0.05) for young women from school.

It is necessary to draw attention to the fact that,
unfortunately, the level of manifestation of internals in terms
of the characteristics that were researched in the evaluation
of the LSC in the field of educational relations was one of the
smallest among all the studied variables. Moreover, higher
values of the values of indicators were observed among
young people in all educational institutions of different types
without exception. There were no gender-related
discrepancies among the surveyed categories (p(t)ym_
yW>O.05) and statistically significant differences between the
representatives of separate educational institutions
(p(t)>0.05).

Indicators obtained in the study of LSC values in the field of
interpersonal relations are usually characterized as one of the
most intemed and those that provide an adequate assessment
of the leading characteristics of the behavior of pupils and
students in the form of formal or informal relationships with
their peers. Thus, the degree of manifestation of the criterial
values of their indicators was 5.703+0.274 points in young
men and 5.176+0.282 points (p(t)ym_yw>0.05) in young women
of the university, 5.772+0.276 points in young men and
5.671+0.318 points (p(t)ym_yw>0.05) for young women from
college, 5.973+0.285 points in young men and 5.404+0.267
points (p(t)ym_yw>0.05) in young women from specialized
school, 5.571+0.235 points in young men and 5.174+0.235
points (p(t)ym_yw>0.05) in young women of the lyceum, as well as
5.831+0.296 points in young men and 5.533+0.285 points
(p(t)ym>yw>0.05) in young women from school.

The highest values of the LSC indicators in the field of
interpersonal relations, which marked the internal degree
of its manifestation and were found in the young men from
specialized school and young women from college, the
lowest values in young men from school and young women
from university and lyceum. There were no statistically
significant differences between the representatives of
separate educational institutions (p(t)>0.05) and gender-

16 ISSN1861-031X elSSN 2616-6208

Biomedical and Biosocial Anthropology



Tymoschuk O. V., Shkolnikov V. S., Gzhegotsky M.R., Marchuk I. A., Kozan N. M.

related differences among the surveyed categories (p(t)ym>

>0.05). However, the degree of manifestation of LSC
indicators in the field of interpersonal relations was higher
among young men than among young women in all study
groups.

One of the most significant features of the overall
structure of personalized subjective control of personality is
the LSC in the area of human attitude to their own health and
illness, which allows one to determine the characteristic
features or inclination of an individual to perceive
responsibility for his or her health or to assume full
responsibility for his or her own condition health solely on
the experience and actions of doctors. The obtained values
are characterized by the following values among the studied
categories of young people, amounting respectively
5.604+0.315 points to young men and 5.405+0.267 points
(p(t)ym_yw>0.05) for young women of the university, 5.535+0.328
points for young men and 5.203+0.272 points (p(t)ym_yw>0.05)
for young women from college, 5.631+0.284 points in young
men and 5.235+0.246 points (p(t)ym_yw>0.05) in young women
from specialized school, 5.302+0.355 points in young men
and 4.875+0.324 points (p(t)ym_yw>0.05) for young women
from lyceum, as well as 5.406+0.294 points for young men
and 5.106+0.278 points (p(t)ym_yw>0.05) for young women
from school.

The highest values of the studied values were observed
among the young men from specialized school and the
young women from university, the smallest - among the
young men and young women from lyceum. There were no
gender-related discrepancies among the surveyed
categories (p(t)ym_yw>0.05) and statistically significant
differences between the representatives of separate
educational institutions (p(t)>0.05). However, higher values
of the values of the studied indicators in all types of modern
educational institutions were recorded among young men.

Discussion

In-depth study of criterion characteristics of the LSC on
the scale of externality-internality, establishment of the
leading tendencies of their changes in the dynamics of
training time, the implementation of clearly defined features
of the organization of the educational process of comparative
assessment of the tendencies of the changes, depending
on the type of institution of education, allow how to determine
the individual features of the location of the subjective control
locus, respectively to the nature of the situation caused by
the influence of national-ethnic, social, professional and
educational factors, and predict changes in the stereotype
of educationally predetermined actions that will take place
in the future [1, 2, 6, 7, 8, 14, 15, 17, 20, 26, 27, 28, 29, 30].

The results obtained during the research showed a
significant advantage among the persons belonging to the
groups of comparison, external manifestations in the
personal sphere and, consequently, the presence of
numerous personally-conditioned manifestations of
inadequate level of subjective control over any social and

educational-significant situations, which arose during the
time spent by pupils and students in educational
establishments, due to the belief that the overwhelming
majority of the events that are taking place, as well as the
actions that are being carried out, are direct result of impact
or people around them, or acts of random phenomena, and
not the result of their own activities. The above results are
consistent with the data obtained in recent years in a number
of studies conducted and determine the urgent need to take
into account the peculiarities of the formation of the LSC in
the development of health-saving technologies, which create
the prerequisites for adequate stay in educational institutions
for pupils and students, solve the issues of rational
organization of educational and extracurricular activities of
young men and young women with the obligatory
consideration of age-sexual, functional, individual-
typological, adaptation-significant features of their body and
personality, providing a stable and complete compliance
training and physical activity opportunities of subjects of
education, etc. [10, 11, 18, 19, 20, 22, 23, 24, 25].

At the same time, it should be noted that during the
assessment of the LSC indicators of the personality of pupils
and students of educational institutions of various types it
should be noted extremely stable character, with the slightest
degree of their expression was inherent in the indicators of
the LSC on the characteristics of general internality, as well
as in the field of educational relations and in the field of failures.
There were no gender-related differences (p(t)ym_yw>0.05) and
statistically significant differences between the representatives
of individual educational institutions (p(t)>0.05). One could
not ignore the fact that during the whole observation period,
significantly higher values of LSC indicators in the area of
failure in young men were noted in all educational institutions
of various types that were subject to research. It is these
provisions that should be further taken into account both in
the diagnostic (the development of methods for assessing
the state of the adaptive resources of the body of young men
and young women) and in the preventive (introduction of
effective health-saving technologies and measures of
psycho-physiological influence on the body and psycho-
hygienic correction of the changes in the functional state of
the organism) sense.

Conclusions

1. The results of the conducted research testify to the
significant advantage among pupils and students of the
modern educational institutions of different types of external
manifestations in the personal sphere and, consequently,
the presence of numerous personally-conditioned
manifestations of inadequate level of subjective control over
any social and educational-significant situations, arising
during the period due to the belief that the overwhelming
majority of the events that occur as well as the actions that
are carried out are the direct result of the influence of or the
surrounding people, or the effects of random phenomena,
and not as a consequence of their own activities.
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2. When assessing LSC indicators of pupils and
student's personality of educational institutions of different
types should be noted extremely stable, with the lowest
degree of expression they were characteristic of LSC
indicators on the characteristics of general internality, as
well as in the field of educational relations and in the field of
failures. Gender-related differences (p(t)ym_yw>0.05) as well
as statistically significant differences between
representatives of individual educational institutions
(p(t)>0.05) were not found in the vast majority of cases. One
could not ignore the fact that during the entire observation
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NOKA3HWUKU PIBHA CYB'€EKTUBHOIO KOHTPOIJIO YYHIB TA CTYOEHTIB CYYACHUX 3AKNAAIB OCBITU PIBHUX TUNIB
Tumowyk O. B., likonbHikoe B. C., MNkezoybkuli M.P., Map4yk I. A., KozaHb H. M.

lMoenubneHe sus4YeHHs KpumepianbHUX Xapakmepucmuk pieHsi Cy6'eKmuUBHO20 KOHMPOIIO, 8CMAaHOBEHHS MPOBIOHUX meHOeHUil ix
3MiH 8 OuHamiui Yacy Hag4aHHs, 30ilUCHEeHHs1 4imKO OKpecrieHol ocobnusocmsMu opeaHizauil Hag4anbHO20 MPOUeECy MOopPIiBHSIIbHOI
OUiHKU meHOeHUil 3pyueHb 3anexHo 8id murly 3aknady ocsimu 00380/150mb K 8U3Ha4UMU iHOugidyanbHi ocobrnueocmi po3mallyeaHHs
I10Kycy cyb6'ekmueHo20 KOHMPOIto 8i0NosiOHO o xapakmepy nepebicy cumyauil, 3yMo8rneHUX 8Miu8oM Hag4arbHO-3HadyWux YUHHUKIE,
mak | npoz2Ho3yeamu 3MiHU cmepeomurly Hag4arbHo-3ymosneHux Oil, kompi cknadamumymbcs 8 malbymHbomy. Mema pobomu -
30ilICHEeHHST KOMIIIEKCHOI ¢hi3iorno20o-2ieieHiYHOI OUIHKU MOKa3HUKI8 pieHs Cy6'eKmueHO20 KOHmMpPOsIo ocobucmocmi y4Hie ma cmydeHmis,
sKi nepebysaromb 8 yMogax cyyacHux 3aknadie oceimu pizHux murie. [JocnidxeHHs, wo nepedbadyanu 8u3Ha4YeHHsI NMOKa3HUKI8 PieHs
cyb6'eKmu8HO20 KOHMPOIIO y4HI8CLKOI ma cmydeHmcbkoi Monodi (300 y4Hie i cmydeHmis), Ha nidcmasi 8UKopucmaHHsi 0cobucmicHo20
onumyseanbHUka Pommepa, nposodurnuck Ha 6a3i n'ambox oceimHix 3aknadie M. leaHo-®paHkiecbka. [IpoezHocmuYHa ouyiHKa odepxaHux
OaHux nepedbayana sukopucmarHs rnpouedyp ornuco8oi cmamucmuku i3 8UKOPUCMAaHHAM JTiUeH3ilH020 cmaHOapmu308aH0o20 nakemy
npuknaoHux npoepam bazamosumipHo20 cmamucmuy4Hoeo aHaniay "Statistica 6.1 for Windows" (niyeHsitiHuti Ne BXXR901E245722FA).
Pesynbmamu npogedeHux OocridxeHb 3acgidyyromb cymmesy riepesacy ceped y4Hie i cmydeHmie cyyacHUX 3aknadie oceimu pi3HUX
muriie eKkcmepHarbHUX Mposigie 8 ocobucmicHili cgpepi. [1i0 Yac OuiHKU MokasHUKi8 pieHs1 cyb'eKmueHo20 KOHMposo ocobucmocmi
y4Hie ma cmydeHmie 3aknadie oceimu pisHUX munie crid 8id3Hayumu ix Had3eu4yaliHoO cmabinbHUl xapakmep, Npu4omy HalmeHwul
cmyniHb eupaxeHHs1 6ye enacmueuli 0 MOKa3HUKi8 pieHs cyb'eKmu8HO20 KOHMPOJI0 3a xapakmepucmuKkamu 3a2aibHol
IHmMepHanbHOCMI, a MaKoxX € easysi HasyanbHUX 6i0HOCUH ma 6 2anysi Heedady. SIK cmameeo-3ymMosnieHux posbixHocmel (p(t),
,>0,05), mak i cmamucmuy4Ho-3Hauywux eiomiHHocmel Mix npedcmasHUKamu okpemux 3aknadie oceimu (p(t)>0,05) y nepeeaxHi
b6inbwocmi eunadkie susieneHo He 6yno. HeobxidHo gid3Hayumu i mol hakm, w0 8npodosx ycbo2o fnepiody crnocmepexeHb
giOMiyanuch eulWi 3Ha4eHHs1 MOKa3HUKI8 pigHS1 cyb'eKmueHO20 KOHMPOI y 2arny3i Heeday ceped roHaKie 8 ycix 3aknadax oceimu, siKi
nidnsizanu docnidxeHH0. HasedeHi daHi MOBUHHI 8 ModanbWoMy ypaxogygamucs siK y GiaeHOCMUYHOMY (PO3pObreHHsT MemoduK
KOMIIIEKCHOI OUiHKU cmaHy adanmaujiliHux pecypcie opaaHiamy oHakie i dig4am), mak i y mpeseHmueHoOMYy (3arnposadxxeHHs1 egheKmueHUX
300pos'sasbepicarodux mexHosozili ma 3axo0ie rcuxogizionoeiyHo20 8rnausy Ha opaaHi3Mm i Mcuxoai2iEHIYHOI KOpeKUii Has8HUX 3MiH Y
yHKUiOHarbHOMY cmaHi opaaHi3aMy) CEeHCI.

KnroyoBi cnoBa: yyHi, cmydeHmu, cydacHi 3aknadu oceimu pi3HUX murig, pieeHb Cyb'eKmugHO20 KOHMPOIIIO, NOpPIiBHANIbHA OUiHKa.

MOKA3ATEJIN YPOBHSA CYS bEKTUBHOIO KOHTPOJSA YYALLUXCA U CTYOEHTOB COBPEMEHHbBIX YYEBHbIX 3ABEOEHUA
PA3JINYHLIX TUNOB

Tumowyk O. B., lkonbHukoe B. C., MNxezoykuli M.P., Mapyyk U. A., Ko3aHb H. H.

YenybneHHoe usyyeHue KpumepuarbHbIX XapakmepucmuK ypo8HsI CyObeKmueH020 KOHMPOs, ycmaHosneHue 8edyuwux meHoOeHyul
ux uameHeHul 8 QUHaMUKe 8peMeHU 0by4eHUs, OCyu,ecmeneHue Yemko o4epyeHHol 0cobeHHOCMsaMU opeaHu3ayuu y4ebHo20 rpouecca
cpasHUMesnbHOU OUeHKU meHOeHyul usMeHeHul 8 3asucumocmu om murna y4ebHo20 3agedeHus No3sosism Kak onpedenums
uHOuBuUOdyarsibHble 0COBEHHOCMU PacrofioXeHUs1 f10Kyca CybbekmueHo20 KOHMPOJIsi 8 cCOomeemcmauu ¢ xapakmepom cumyauud,
obycnoeneHHbIx 803delicmgueM y4yebHO-3HaYUMbIX ¢hakmopos, mak u Mpo2Ho3upo8ambe U3MeHeHUsi cmepeomuna y4yebHo-
0bycnoeneHHbIx delicmeull 8 bydyuwiem. Llenb pabomai - ocywecmeneHue KOMIeKcHoU ¢huauo1020-2ua2ueHUYecKol oueHKU rnokasamerneu
YPO8HS CyOBLEKMUBHO20 KOHMPOIIA IUYHOCMU yYauyuxcsi U cmyOeHmos, Haxo0sWUXCsl 8 yCrio8USIX CO8PeMeHHbIX y4ebHbIx 3agedeHuli
pasHbix murnos. UccredosaHusi, npedycmampugaroujue onpedeneHue rnokazamernel yposHsi CybbeKkmugHO20 KOHMPOIIsi yYeHuU4YecKol
u cmydeH4yeckol mosodexu (300 yyawuxcs u cmydeHmos), Ha OCHO8e UCMOMb308aHUsI JTUYHOCMHO20 ornpocHuUka Pommepa,
npoegodusnuck Ha base namu yupexOeHul obpa3ogaHus e. NeaHo-®paHkosck. [lpoeHoCcmuYyecKkass oUueHKa rony4YeHHbIX OaHHbIX
npedycmampusgarna ucronb3oeaHue rpoyedyp onucamesbHOU CMamucmuKu ¢ NPUMeHeHUeM TUUEeH3UOHHO20 cmaHAapmu3upo8aHHO20
rnakema npuknadHbix npoepamMmmM MHO20MepPHO20 cmamucmuyeckoeo aHanusa "Statistica 6.1 for Windows" (nuyeH3uoHHbIl Ne
BXXR901E245722FA). Pesynbmambl nposedeHHbIx uccriedosaHull ceudemernibcmayrom ob cywecmeeHHOM rnpeobnadaHuu cpedu
yqawuxcsi u cmydeHmo8 co8peMeHHbIX y4ebHbIX 3agedeHull pa3nuyHbIX MUro8 3KCmepHarsibHbIX MPosis/ieHul 8 TUYHOCMHOU cghepe.
lMpu oueHke nokazamerieli ypoBHSI CybbEKMUBHO20 KOHMPOJIS JIUYHOCMU yqaluxcs u cmydeHmos y4ebHbix 3aeedeHull pasniuyHbIX
murioeg criedyem omMemums UX Ype3ebiyalHo cmaburibHbIl Xxapakmep, npu4yeM HauMeHbWasi CmerneHb 8blipaXxeHHocmu bblna rpucyuwa
0nsa nokazameriell ypoeHsi CyObEKmMuU8HO20 KOHMPOJIs 8 COOMEemecmeauuU ¢ xapakmepucmukam obujell UHMepHabHOCMU, a makxe 8
obnacmu y4yebHbix omHoweHul u 8 obriacmu Heydad. CmamucmuyecKu 3Ha4uMbIX pasnuyuli Kak 06y crioereHHbIX Mo08bIMU PasnUYUsAMU
(p(t)r0-0>0,05), mak u mex0Oy npedcmasumensamu omoerbHbIX y4ebHbix 3asedeHuli (p(t)>0,05) e bonbwuHcmMee criyHaee 8bisI8NIEHO
He bbino. Heobxodumo ommemumes U mom ¢hakm, 4mo Ha MpomsikeHuU ecez2o nepuoda HabnwdeHuli ommevanuchb CyuecmeeHHO
boriee 8bICOKUE 3HaYeHUs rokazamerel yposHsl CybbekmueHo20 KOHmpossa e obnacmu Heyday cpedu roHowel 80 8cex y4ebHbiIX
3asedeHusix, nodnexawux uccrnedosaHuto. [MpusedeHHble OaHHble O0MKHbI 8 OanbHelweM y4umbli8ambCs Kak 8 duazHOCMuU4YeCKoM
(paspabomka MemoOuK KOMIMIEKCHOU OUEHKU COCmOsIHUA adanmauyuoHHbIX pecypcoe opaaHusma toHowel u desyuwlek), mak u 8
npeseHmMugHoM (8HedpeHue agpgpekmusHbix 300posbecbepezarowux mexHonoaul u meponpusamul Mcuxogusuono2u4yeckoao
8030elicmeus Ha op2aHU3M U Mcuxoau2ueHUYecKol KOppeKyuu uameHeHul 8 yHKUUOHaIbHOM COCMOSIHUU Op2aHu3Ma) nnaHe.
KnioueBble cnoBa: yvawuecsi, cmydeHmbl, COBPEMEHHbIE y4yebHble 3agedeHusi pasfiuyHbIX Mmuros, ypo8eHb CybbeKkmueHO20
KOHMPOIs, cpasHUMernbHas OUeHKa.
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The search for new psychodermatoglyphic correlations will greatly increase the
possibilities of this method and will accelerate the introduction of scientific developments
into the daily practice of clinicians, criminologists, police and other specialties. The
purpose of the work is to establish the peculiarities of the relationship between the
indexes of the finger and palmar dermatoglyphics and the characteristics of the
personality traits of practically healthy Ukrainian men. From the data bank of the
materials of the research center of National Pirogov Memorial Medical University,
Vinnytsya were taken the primary questionnaires of indicators of personality
characteristics and dermatoglyphic indicators of 92 practically healthy men residents
of Podillia region of Ukraine in the third generation. Processing of indicators of finger
and palmar dermatoglyphics was performed according to the method of Cummins H.
and Midlo Ch. (1961) in the statement by Gladkova T. D. (1966). To assess the
characteristics of personality characteristics we determined properties of temperament
(according to Eysenck), anxiety (according to Spielberger), accentuated personality
traits (according to Shmishek), motivational orientation of the personality (according to
Rotter), as well as features of the emotional organization of personality, aggressiveness,
level of personality manifestations (according to Luscher). Correlation analysis was
performed in the "Statistica 6.1" license package using Pearson statistics. It has been
established that in the majority of cases, indicators of personality traits and
dermatoglyphic indices of almost healthy men show single direct and inverse, mostly
weak forces (r=0.21 - 0.29 and r=-0.21 - -0.28, respectively) correlations. The multiple
nature of such correlations is established only between the Luscher gray color index
and the left hand I, Il and IV fingers and the left hand | and Il fingers ridge count, the total
ridge count of both hands, the total ridge count and the left hand delta index (r=-0.23 -
-0.28) and between most indicators by Rotter subjective scale and the presence of a
pattern on the thenar of the corresponding palm (on the right hand - r=0.31 - 0.37 and on
the left hand - r=0.22 - 0.29). The results of quantitative analysis of significant correlations
showed that between the indexes of the finger dermatoglyphics and the indicators of
personality traits according to Eysenck and Luscher, most relationships are inverse,
and with Spielberger, Shmishek and Rotter - direct; between the indexes of the palmar
dermatoglyphics and the indicators of personality traits according to Spielberger and
Luscher, most reliable relationships are inverse, and with the indicators according to
Eysenck, Shmishek and Rotter - direct. The results of the correlation analysis allowed
us to determine the most significant relationships between the indexes of the finger and
palmar dermatoglyphics and the characteristics of the personality traits of practically
healthy Ukrainian men.

Keywords: dermatoglyphic indices, indicators of personality traits, practically healthy
men, correlations.

Introduction

Psychodermatoglyphics has been widely used in recent  drug addicts or other similar groups of the population [3,
decades to identify a predisposition to many mental 11, 12].
illnesses and to create a psychological portrait of criminals, S. N. Akbarova and G. A. Azimova [2] conducted studies
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to identify dermatoglyphical and psychological features of
drug users. Among the psychic features such qualities as
lack of kindness, inability to determine one's own benefit,
lack of desire to engage in dialogue, poor tolerance of
difficulties, etc. are noted. Specific dermatological and
psychological markers were also identified in the analysis
of fingerprints, namely, the predominance of the arch type
on the first finger of the right hand, the first, third and fifth
fingers of the left hand, and the whorls on the thenar of both
the left and right palms.

O. M. Zoroastrov, A. N. Chistykin, and I. S. Efremov [22]
investigated the features of a skin pattern in 231 persons
who were in prison for murder or grievous bodily harm.
Specific features were found that are characteristic of this
category of persons, such as an increase in the number of
whorls on the fourth finger of the right hand, the second and
third fingers of the left hand, and a decrease in the number
of ulnar loops on the third finger of the left hand. There was
also an increase in the ridge count on the fourth finger of the
right hand and the fifth and fourth fingers of the left hand. The
findings will help create risk groups, among which preventive
measures can be taken to reduce the number of serious
crimes. The same group of authors [7] revealed the features
of skin pattern in persons convicted of rape, namely, the
reduction of the frequency of ulnar loops on the second finger
of the right hand, the increase in the number of whorls and
the ridge count on the fourth finger of the right hand, the
reduction of the ridge count of the c-d line on the right hand,
increase in the number of whorls on the second-fifth fingers
of the left hand, decrease in the frequency of ulnar loops on
the first and fourth fingers of the left hand, decrease in the
number of radial loops on the second finger of the left hand,
increasing the ridge count on the third and fourth fingers of
the left hand, reducing of ridge count a-b on the left hand. In
this way, it is possible to identify potential risk groups and
preventive measures.

It has been found that specific features of a person's
skin pattern can be used to detect a tendency for antisocial
behavior related to social isolation, depressive mentality,
lack of emotions and negativity [21].

I. Oron [16] aimed to identify specific dermatoglyphic
markers in persons who were intentionally injured. A total of
160 dermatoglyphs were investigated during the study for
the first time to intentionally injure a body in age of 13-16
years. The results of the analysis of the data obtained revealed
16 dermatoglyphic features that can be further used to identify
risk groups.

The purpose of the work is to establish the peculiarities
of the relationship between the indexes of the finger and
palmar dermatoglyphics and the characteristics of the
personality traits of practically healthy Ukrainian men.

Materials and methods

From the data bank of the materials of the research center
of National Pirogov Memorial Medical University, Vinnytsya
taken the primary questionnaires of personality

characteristics and indexes of finger and palmar
dematoglyphics of 92 practically healthy men aged from 22
to 35 years, residents of Podillia region of Ukraine in the
third generation (representatives of Vinnytsia, Khmelnitsky,
part of Ternopil and Zhytomyr regions).

Processing of indicators of finger and palmar
dermatoglyphics was performed according to the method
of Cummins H. and Midlo Ch. [5] in the statement by
Gladkova T. D. [9].

To evaluate the characteristics of personality
characteristics based on the use of personal questionnaires
and test methods were identified a number of properties of
temperament (according to Eysenck), anxiety (according to
Spielberger), accentuated personality traits (according to
Shmishek), motivational orientation of the personality
(according to Rotter), as well as the peculiarities of psycho-
emotional organization of personality, aggression, the level
of distribution of asthenic and depressive personality
manifestations (by the Luscher color test) [6, 8, 10, 13, 15,
17, 18, 20].

Correlations were estimated using a "Statistica 6.1"
license package using Pearson statistics.

Results

The following significant correlations were found
between personality traits and finger dermatoglyphics of
healthy men: the Eysenck neuroticism scale has a mean
feedback force (r =-0.31) correlation with the pattern type on
the IV finger of the right hand and the mean direct force (r =
0.30) correlation with the pattern type on the Ill finger of the
left hand; Eysenck indiscretion score - only weak force
feedback (r=-0.27) correlation with pattern type on the second
finger of the right hand; Spielberger’s personal anxiety score
- average direct link strength correlation (r=0.33) with the
pattern on the Ill left hand finger pattern and weak direct link
strength correlation (r=0.21) with the pattern on the left V
finger pattern; an indicator of accentuation of the character of
the hyperthymic type according to Shmishek - only a weak
force of a direct correlation (r=0.21) with a delta index of the
left hand; an indicator of accentuation of the character of the
sticking type according to Shmishek - only weak force
feedback (r=-0.26) correlation with the pattern type on the IV
fingers of the right hand; an indicator of accentuation of the
character of the emotional type according to Shmishek -
only a weak force direct correlation (r = 0.23) with the pattern
type on the V finger of the left hand; cyclothymic type
accentuation index by Shmishek - only weak force direct
correlation (r=0.22) with pattern type on the Il finger of the left
hand; an indicator of accentuation of the character of the
demonstrative type according to Shmishek - only a weak
force direct correlation (r=0.23) with the ridge count V of the
finger of the right hand; an indicator of accentuation of the
nature of the exciting type by Shmishek - weak force feedback
(r=-0.22 and -0.23) correlation with a ridge count of the Il
finger of the right and left hands; an indicator of the
accentuation of the character of the exalted type by

Ne34, Page 20-25

21



Correlations of indices of personality traits with indexes of finger and palmar dermatoglyphics of practically...

Shmishek - average direct link strength (r=0.35) correlation
with pattern type on the lll finger of the left hand and weak
direct link strength (r=0.24) correlation with pattern type on
the V finger of the right hand; an indicator of the level of
subjective control in the field of family relations according to
Rotter - only a weak force direct correlation (r=0.21) with the
pattern type on the Il finger of the right hand; blue color by
Luscher - only weak force feedback (r=-0.21) correlation with
pattern type on the third finger of the right hand; blue-green
color by Luscher - straight weak correlation (r=0.23-0.27)
lines with pattern type on the Il finger of the right hand, a
ridge count of the second finger of the left hand and delta
index of the left hand; brown color by Luscher - only weak
force direct correlation (r=0.26) with the type of pattern on the
| finger of the right hand; black color by Luscher - only weak
force direct correlation (r=0.23) with pattern type on the third
finger of the right hand; gray color by Luscher - medium
feedback strength (r=-0.39) correlation with pattern type on
the left finger of the left hand, as well as reliable feedback of
weak correlation force (r=-0.23 - -0.28) with a ridge count
and the right finger and left hand, a left-hand ridge count of Il
finger, a right-hand ridge count of lll finger, a right-hand ridge
count of IV finger, a left-hand delta index, a summary right-
left hand, and a total ridge count.

The following significant correlations were found
between personality traits indices and palmar
dermatoglyphics of practically healthy men: the Eysenck
extraversion-introversion score has a weak direct link
strength (r=0.28) correlation with the right-hand angle dat
value and a low direct link strength (r=0.23) correlation with
the presence of a pattern in the | inter-finger gap of the right
hand; Eysenck neuroticism score - weak force direct
correlation (r=0.24 in both cases) with a frequency of carpal
axial tri-radii of the right and left hand, as well as reliable
weak force feedback (r=-0.24) correlation with an
intermediate frequency axial tri-radii of the left hand; Eysenck
indiscretion index - weak force feedback (r=-0.22 in both
cases) correlation with the magnitude of the angle atd and
the length of the line ad of the right hand and weak force of
the direct correlation (r=0.22) with the frequency of the central
axial tri-radii of the right hand; Spielberger situational
(reactive) anxiety index - reverse medium and low correlation
forces (r=-0.34 and r=-0.25) with left and right hands atb
angles; Spielberger's personal anxiety score - inverse of
weak correlation force (r=-0.22 in both cases) with the length
of the ct line of the left hand and the magnitude of the dat
angle of the right hand, as well as the weak direct correlation
force (r=0.23) with the frequency of carpal axial tri-radii of the
right hand and weak force feedback (r=-0.24) correlation
with the presence of a pattern on the hypothenar of the right
hand; the indicator of the accentuation of the character of the
hyperthymic type according to Shmishek - inverse of
medium and weak correlation force (r = -0.30 and r = -0.23
and -0.28) with the ridge count of the line a-b and the length
of the line ad of the right hand and the ridge count of the line
c-d of the left hand, as well as weak force feedbacks (r=

-0.24 - -0.28) correlation with the presence of a pattern in the
| interdigital gap of the right and left hands and with the
presence of a pattern on the thenar of the left hand; the
indicator of accentuation of the character of the sticking type
according to Shmishek - straight weak correlation forces
(r=0.25 in both cases) with magnitude btc of the right and left
hand, as well as weak direct correlation forces (r=0.24 and
r=0.26) with frequency any combination of right and left hand
tri-radii; an indicator of accentuation of the character of the
emotional type according to Shmishek - weak force feedback
(r=-0.26) correlation with ridge count of the line c-d of the
right hand and weak force direct correlation (r=0.22) with the
presence of a pattern on the hypotenuar of the left hand;

an indicator of the accentuation of the character of the
pedantic type according to Shmishek - average direct
correlation strength (r=0.32) with the presence of a pattern
in the Il inter-finger gap of the left hand and weak direct
correlation strength (r = 0.22) with the frequency of the
intermediate axial tri-radii of the left hand; cyclothymic
accentuation rate by Shmishek type - direct medium and
weak correlation forces (r=0.30 and r=0.24-0.26) with the
ridge count of the b-c line of the right and left hand, the ridge
count of the line a-b of the right hand and the angle btc of the
left hand, as well as weak feedback force (r=-0.25) correlation
with the presence of a pattern on the hypotenuor of the right
hand; indicator of accentuation of the character of the
demonstrative type according to Shmishek - weak force
feedback (r=-0.28) correlation with a ridge count of line c-d of
the left hand, weak force feedbacks (r=-0.23 and r=-0.24)
correlation with frequency of any combination of right-hand
tri-radii and with the frequency of the left axial central axial tri-
radii, as well as the reliable weak force of the direct correlation
(r=0.23) with the frequency of the left-hand carpal axial tri-
radii; an indicator of the accentuation of the character of the
exalted type according to Shmishek - weak force of direct
correlation (r=0.22) with magnitude of angle atb of the left
hand, weak force feedback (r=-0.27 and r=-0.28) correlation
with frequency of intermediate axial tri-radii of right and left
hand, as well as reliable weak forces of direct correlation
(r=0.27-0.28) with the index value of the main palmar lines
of the left hand and with the frequency of the carpal axial tri-
radii of the right and left hand; the indicator of the scale of the
general internality of the level of subjective control over Rotter
- weak force feedback (r=-0.22) correlation with the
magnitude of the angle ctd of the left hand, as well as
medium and weak force direct correlation (r=0.37 and r=0.28)
with the presence of a pattern on the thenar of the right and
left hand and a weak force, a direct correlation (r=0.22) with
the presence of a pattern in the | inter-finger gap of the right
hand; an indicator of the level of subjective control in the
field of Roftter's achievements - only a reliable weak force of
direct correlation (r=0.27) with the presence of a pattern on
the thenar of the right hand;

indicator of the level of subjective control in the field of
failures according to Roftter - weak force direct correlation
(r=0.23) with the length of the line ct of the right hand, as well
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as medium and weak force direct correlation (r=0.35 and
r=0.29) with the presence of a pattern on the thenar of the
right and left hand, weak direct force (r=0.25) correlation with
the presence of the pattern in the IV inter-finger gap of the left
hand and weak force feedback (r=-0.24) correlation with the
presence of the pattern in the Il inter-finger gap of the left
hand; indicator of the level of subjective control in the field of
family relations according to Rotter - weak force feedback
(r=-0.22) correlation with the magnitude of the angle atb of
the right hand, as well as medium and weak force direct
correlation (r=0.37 and r=0.25) with the presence of a pattern
on the thenar of the right and left hand; indicator of the level
of subjective control in the field of interpersonal relations
according to Rotter - weak force feedbacks (r=-0.24 and r=-
0.26) correlation with the ridge count of the line c-d and the
magnitude of the ctd angle of the left hand, medium and
weak force direct correlation (r=0.31 and r=0.28) with the
presence of a pattern on the thenar of the right and left hand,
weak force direct correlation (r=0.28 and r=0.25) with the
presence of a pattern in the | inter-finger gap of the right
hand and IV inter-finger gap of the left hand, as well as the
weak force feedback (r=-0.25) correlation with the presence
of a pattern in the Il between the left gap of the left hand; the
subjective level of subjective control in the field of health
and illness according to Rotter - only reliable weak force
direct correlation (r=0.22) with the presence of a pattern on
the thenar of the left hand; blue color by Luscher - only reliable
weak force direct correlation (r=0.22) with the frequency of
any combination of tri-radii right hand; blue-green color by
Luscher - inverse of weak correlation force (r = -0.22 - -0.26)
with line length ct and dat angle value of right and left hand;
orange-red color by Luscher - weak force feedback (r=-0.23
- -0.28) correlation with the frequency of the central axial tri-
radii of the right and left hand and with the presence of a
pattern on the thenar of the right hand; light yellow color by
Luscher - weak force feedback (r=-0.25 and r=-0.28)
correlation with the frequency of the central axial tri-radii and
the presence of a pattern in the second inter-finger gap of
the left hand and weak force direct correlation (r=0.22) with
the presence of a pattern in the | inter-finger gap of the right
hand; violet color by Luscher - reliable weak force feedback
(r=-0.24) correlation with the magnitude of the ctd angle of
the right hand and weak force feedback (r=-0.24) correlation
with the index value of the main palmar lines of the right
hand.

Discussion

According to a number of studies it is known that specific
dermatoglyphic signs are diagnostic markers of the mental
state of a person [1, 4, 14, 19]. Therefore, the search for new
psychodermatoglyphic correlations will greatly increase the
possibilities of this method and will accelerate the
introduction of scientific developments into the daily practice
of clinicians, criminologists, bodies of inquiry and other
specialties.

In the analysis of reliable correlations of indices of

personality characteristics with dermatoglyphic indices of
practically healthy men of Podillia region of Ukraine, in most
cases single and inverse, mostly weak correlations strengths
are established. Multiple nature of the reliable correlations
is established only: mainly weak force inverse correlation
(r=-0.23 - -0.28) of the gray color by Luscher and the indexes
of the ridge count 1, Ill and IV fingers of the right hand and |
and |l fingers of the left hand, summary ridge count of the
fingers of both hands, the total ridge count and the deltaic
index of the left hand; on the right hand, mainly medium
strength direct correlation (r=0.31 - 0.37); and on the left hand
weak strength direct correlation (r=0.22 - 0.29) between most
indicators of the Rotter subjective scale and the presence of a
pattern on the thenar of the corresponding palm.
Quantitative analysis of significant correlations of
personality characteristics with dermatoglyphic indices of
healthy men showed the following distribution:
extraversion-introversion, neuroticism, and sincerity
indicators according to Eysenck - with indexes of finger
dermatoglyphics (5.56 % of the total number of these
indicators on the right hand, 2.78 % of the average force of
the inverse and 2.78 % of the weak force of the inverse; on
the left hand 1 - 1.39 %, medium straight); with indexes of
palmar dermatoglyphics (on the right hand 6 - 9.52 % of the
total number of these indicators, of which 6.35 % of the weak
force of the direct and 3.17 % of the weak force of the opposite;
on the left hand 2 - 3.18 %, of which 1.59 % of the weak force
of the direct and 1.59 % weak strength of the inverse);
indicators of situational (reactive) and personal anxiety
according to Spielberger - with indexes of finger
dermatoglyphics (on the left hand 2 - 8.34% of the total amount
of these indicators, of which 4.17 % average strength of
straight and 4.17 % weak strength of straight); with indexes
of palmar dermatoglyphics (on the right hand 4 - 9.52 % of
the total number of these indicators, of which 2.38 % of the
weak force of the direct and 7.14 % of the weak force of the
opposite; on the left hand 2 - 4.76 % of the total amount of
these indicators, of which 2.38 % of the average reverse
force and 2.38 % weak reverse force);
indices of accentuation of the character of hypertensive,
stuck, emotional, pedantic, anxious, cyclothymic,
demonstrative, excitable, dysthymic and exalted types
according to Shmishek - with indexes of finger
dermatoglyphics (on the right hand 4 - 3.34 % of total, straight
and 1.67 % of weak force of the inverse; on the left hand 5 -
4.16 % of the total number of these indicators, of which 0.83
% of the average strength of the straight, 2.50 % of the weak
force of the straight and 0.83 % of the weak force of the
inverse); with indexes of palmar dermatoglyphics (on the
right hand 12 - 5.72 % of the total number of these indicators,
of which 2.38 % of the weak force of the direct, 0.48 % of the
average force of the reverse and 2.86 % of the weak force
of the reverse; on the left hand 17 - 8.10 % of the total
amount of these indicators , of which 0.95 % of the average
force of the straight, 4.29 % of the weak force of the straight
and 2.86 % of the weak force of the reverse);
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indicators of the scale of general internality of the level
of subjective control, subjective control in the fields of
achievements, failures, family relations, educational
(professional) relations, interpersonal relations and health
and illness according to Rotter - with indexes of finger
dermatoglyphics (on the right hand 1 - 1.19 % of the total
number of these indicators, weak direct power); with
indexes of palmar dermatoglyphics (on the right hand 9 -
6.12 % of the total number of these indicators, of which
2.72 % of the average strength of the straight, 2.72 % of the
weak force of the straight and 0.68 % of the weak force of
the opposite; on the left hand 12 - 8.16 % of the total amount
of these indicators , of which 4.76 % of the weak force of the
straight and 3.40 % of the weak force of the return);

indicators of blue, blue-green, orange-red, light yellow,
purple, brown, black and gray colors by Luscher - with
indexes of finger dermatoglyphics (on the right hand 8 -
8.34 % of the total amount of these indicators, of which
3.13 % of weak power direct and 5.21 % of weak force of
the inverse; on the left hand 7 - 7.29% of the total number of
these indicators, of which 2.08 % of the weak force of the
inverse, 1.04% of the average force of the inverse and 4.17
% of the weak force of the inverse); with indexes of palmar
dermatoglyphics (on the right hand 8 - 4.76 % of the total
number of these indicators, of which 1.19 % of the weak
force of the direct and 3.57 % of the weak force of the inverse;
on the left hand 5 - 2.98 % of the total amount of these
indicators, all the weak force of the reverse).
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KOPENAUITI NOKA3HUKIB OCOBJIMBOCTEN OCOBUCTOCTI 3 MOKA3HUKAMMU MANbLEBOI TA AONOHHOI
LOEPMATOMMI®IKA NPAKTUYHO 3[0J0POBUX YKPAIHCbKUX YONOBIKIB

lyHac B. I

lMowyku Hosux ricuxodepmamoaenichiyHuX 38'A3Kie 3Ha4yHO nidsuwjamb MOXUeocmi 0aHo20 Memody i NPUCKOPSIMb 8MPOBadXKeHHS
HayKosux po3poboK 8 Mo8CAKOeHHY npakmuKy KiiHiyucmie, KpumiHanicmie, opaaHie 0i3HaHHS ma iHwux crieyjanbHocmet. Mema pobomu
- 8cmaHosumu ocobnueocmi 38'A3Kie MiX NoKasHUKaMmu nanbueeoi i onoHHOI depmamoanighiku ma nokasHukamu ocobrusocmel
ocobucmocmi npakmu4Ho 300p0O8UX yKpaiHCbKUX 4osioeikie. 13 baHKy OaHux mMamepiasnie Haykogo-00C/iOHO020 yeHmpy BiHHuubko2o
HaujoHanbHo20 MeduYyHo20 yHigepcumemy im. M. I. [Nupozoea 83simi nepsuHHi aHKemu rokasHukie ocobnueocmel ocobucmocmi ma
OemamoeanichiyHi MokasHUuKu 92 npakmu4yHo 300POBUX YOJIOBIKIE Yy MpembOMy MOKOMIHHI MewkaHuie 100inbCcbKkoeo pezioHy YkpaiHu.
O6pobkKy nokasHukie nanbuesoi i 0I0HHOI depmamoeanighiku nposodunu 3a memodukorw Cummins H. i Midlo Ch. (1961) y euknadi
adkoeoi T. [. (1966). [ns ouiHKu noka3Hukie ocobriugocmeti ocobucmocmi 8usHadYanu enacmueocmi memnepameHmy (3a AU3eHKOM),
mpugoxHocmi (3a Cninbepeepom), akyeHmytiogaHUx puc ocobucmocmi (3a LLmiwexkom), momusauiliHoi cripsmogaHocmi ocobucmocmi
(3a Pommepom), a makox ocobriueocmeli ncuxoeMouitiHoi opeaHisauii ocobucmocmi, agpecueHOCMi, PieHs MOWUPEHHS aCmeHiqHUX |
OenpecusHuUx ocobucmicHux nposieie (3a Jlrowepom). KopensyilHuli aHanis npoeedeHo 8 niueH3iliHoMy nakemi "Statistica 6.1" i3
8suKopucmaHHsaM cmamucmuku [lipcoHa. BcmaHoeneHo, wo Mk rnokasHukamu ocobsiugocmeti ocobucmocmi ma AepmamoanichidHumMu
roKasHUKamu fpakmu4yHo 300posux 4Yosoeikie, y binbwocmi sunadkig, criocmepieatombcs MOOOUHOKI MPsiMi ma 380POMHI, NepesaxHo
cnabkoi cunu (sidnoeidHo r=0,21 - 0,29 ma r= -0,21 - -0,28) 38'a3ku. MHox)uHHUU xapakmep nodibHUX Kopensauit ecmaHosneHul nuwe
MiXX MOKa3HUKOM Cipo20 Korbopy 3a Jllowepom ma rnokasHukamu epebiHuyesozo paxyHKy 1, Il i IV nanbuie npaeoi kucmi i | ma Il nanbuig
nigoi kucmi, cymapHuUM epebiHyesuMm paxyHKOM narnbuie 060x Kucmel, momanbHuM 2pebiHyesum paxyHKoM i 0enbmosum iHOeKcom
nigoi kuemi (r=-0,23 - -0,28) ma mix binbwicmio MoKa3HUKI8 WKasu cyb'ekmugHo20 KOHMpPoso 3a Pommepom ma Hasi8HICmio 8i3epyHka
Ha meHapi 8idnosioHoi dosnoHi (Ha npasit kucmi - r= 0,31 - 0,37, a Ha nigiti kucmi - r= 0,22 - 0,29). Pe3ynbmamu KifbKicHO20 aHari3y
docmosipHUX Kopensauill nokasasnu, wo MK rnokasHukamu nanbueeoi depmamoeanichiku ma nokasHukamu ocobnugocmeti ocobucmocmi
3a AlseHKom i Jlrowepom binbiicme 38's3Kie Maromb 3860pPOMHILl xapakmep, a 3 nokasHukamu 3a Crinbepzepom, LLmiwexkom i Pommepom
- ApsAMUUl; MK rokasHUkamu OOfI0HHOI OepMamoenichiki ma rnokasHukamu ocobrnueocmeli ocobucmocmi 3a Cninbepeepom i Jllowepom
binbwicmb OoCmMOoBIpHUX 38'3Kie Maromb 380pPOMHIll xapakmep, a 3 rnokasHukamu 3a AlseHkom, LLmiwekom i Pommepom - rpsimudl.
Pesynbmamu KopensyitiHoeo aHanisy 003801unu gusHadyumu Haubinbw 3Haqyyw,i 368'a3KU MiX rokasHukamu nasnbyeeoi i A0mOHHOI
depmamoenihiku ma rnokasHukamu ocobriugocmeli ocobucmocmi npakmu4Ho 300p08UX YKPaiHCbKUX YOII08iKie.

KnroyoBi cnoBa: depmamoenichidHi nokasHUKuU, nokasHUKU ocobrnugocmeli ocobucmocmi, npakmu4yHo 300posi 4Yoroesiku, Kopesnsuyii.

KOPPENSALMN NOKA3ATENENA OCOBEHHOCTEN NINYHOCTU C MOKA3ATENSAMU NANBLEBOW U NAQOHHOMN
OEPMATOMN®UKN NPAKTUYECKU 300POBbLIX YKPAUHCKUX MY>K4YUH

lyHac B. U.

lMoucku HosbIX ncuxodepmamoanuguyeckKux cesasell 3Ha4umesibHO MO8bICAM 803MOXHOCMU 0aHHO20 Memoda U yCKopsim eHedpeHue
Hay4HbIX pa3pabomoK 8 Mo8cedHE8HYH MpakmMuKy KIUHUUUCMO8, KpUMUHaIucmos, opaaHog 003HaHusi u Opyaux cneuuanbHocmed.
Llenb pabomei - ycmaHosumbs ocobeHHocmu cesideli Mexo0y nokasamernsamu nanbyesol u nadoHHoU OepMamoanuguKu U nokasamesnsamu
ocobeHHOocmel TUYHOCMU fpakmu4ecku 300p08bIX YKpauHCKUX My>X4YUH. M3 baHKka 0aHHbIX Mamepuarnos Hay4HO-uccriedo8amesibCKo20
ueHmpa BUHHUUKO20 HayuoHarbH020 MeOUUYUHCKO20 yHuUgepcumema um. H. U. [Nupocoea 83simbie rnepeuydHble aHKkembl nokasamersnel
ocobeHHocmel nu4Hocmu u demamoenughudeckue rnokasameru 92 npakmuyecku 300p08bIX MyXYUH 8 MpembeM MoKOeHUU Xumeneu
lModonbckoeo peeuoHa YkpauHbl. Obpabomky nokazamenel nanbyeeol u 1adoHHOU OepmamoznuguKku nposodunu Mo Memoouke
Cummins H. u Midlo Ch. (1961) e usnoxeHuu nadkoeol T. [. (1966). [nsi ouyeHku nokasameneti ocobeHHocmel fiu4Hocmu onpedensnu
ceolicmea memnepameHma (o Al3eHKy), mpesoxHocmu (mo Criunbepeepy), akueHmMyuposaHHbIX Y4epm sfu4Hocmu (no Lmuweky),
MomueayuoHHOU HanpasieHHocmu nu4Hocmu (no Pommepy), a makxe ocobeHHocmeu ncuxo3amoyuoHaabHoU opaaHu3ayuu nu4Hocmu,
aspeccusHoOCMU, ypOBHS pacnpocmpaHeHUs acmeHU4Yeckux u OernpeccueHbIX JITUYHOCMHbLIX nposasneHul (mo Jlowepy).
KoppensayuoHHbIl aHanu3s nposedeH 8 NUUeH3UoHHOM nakeme "Statistica 6.1" ¢ ucrionb3oeaHuem cmamucmuku upcoHa. YcmaHo8rneHo,
4mo mex0dy rokasamensamu ocobeHHocmeul UYHOCMU U depMamo2upuUIeCKUMU MoKasamenamu npakmu4yecku 300p08biX MYXYUH,
8 bonbwuHcmee cryvyaes, Habnwdaomcss eOUHUYHbIE NPsSMbIe U obpamHble, MpeuMywecmeeHHo criabol cusbl (coomeemcmeeHHO
r=0,21- 0,29 u r=-0,21 - -0,28) cesa3u. MHoxecmeeHHbIl xapakmep MoO0bHbIX Koppensayul ycmaHoeieH mosbKO MexAOy rnokalamesnem
cepozo ysema o Jliowepy u nokasamernamu epebewkogoeo cuéma I, Il u IV nanbyee npasoli kucmu u | u Il nanbyes negoli kucmu,
CyMMapHbIM 2pebewKossiM c4émom nanbyes obeux Kucmet, momarbHbIM 2pebelwKosbiM cyémom U OenbmosbiM UHOEKCOM 1egoll
kucmu (r=-0,23 - -0,28) u mexdy 6oblUHCMBOM roka3amerel wkarsbl CybbekmugHo20 KOHMpOoss no Pommepy u Hanuyuem y3opa Ha
meHape coomeemcmeyrujel nadoHu (Ha npasol kucmu - r=0,31 - 0,37, a Ha nesol kucmu - r=0,22 - 0,29). Pe3ynsmamai
Konu4ecmeeHHo20 aHasnu3da 00CmoeepHbIX Koppensayul rokasasnu, 4mo mMexOy nokasamenamu nanbyesol Oepmamoenuguku u
rnokasamensamu ocobeHHocmel nuyHocmu o Au3eHKy u Jlrowepy 6onbwuHcmeo ceszeli umetrom obpamHbil xapakmep, a ¢
rnokasamenamu 3a Crunbepzepowm, LLimuwekom u Pommepom - ripsmoul; mexdy riokasamesnsmu nadoHHoU OepmMamoenuguku u
rnokasamensamu ocobeHHocmeu nu4Hocmu o Criunbepzepy u Jllowepy 6onbuwuHCMBO O0OCMO8epHbIX ces3el umerom obpamHbil
Xxapakmep, a ¢ nokazamesnsmu 3a AlseHkom, LLimuwekom u Pommepom - npsimol. Pe3yrnbmambi KOppensyuoHHO20 aHau3a rno3eonusnu
onpedenums Hauboree 3HaduMble €853U MexXOy Mokazamernsamu nanbyesol u nadoHHOU 0epMamoa2iuguKU U rnokasamensmu
ocobeHHocmel IUYHOCMU MPaKMuU4YecKu 300p08bIX YKPAUHCKUX MY>XKYUH.

KntoueBble crnosa: depmamoanughudecKue rokasameriu, okasamersiu 0CobeHHocmel IUYHOCMU, MPpaKmuYecKu 300p08ble MyXXYUHBbI, Koppensyuu.
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immediately before the period of differentiated tests and the examination session with
the use of a personal Boyko questionnaire. The statistical analysis of the data obtained,
which involved the use of descriptive statistics procedures, was carried out on the
basis of using the standard statistical analysis application package "Statistica 6.1"
(license number AXX910A374605FA). The results show a significant increase in the
level of expression of all the leading phases of emotional burnout of students during the
pre-examination and examination periods, and most of all this phenomenon relates to
the most unfavorable in its content of phases of resistance and exhaustion. It is
established that the level of expression of the leading characteristics of emotional
burnout in the highest proportion of young women and young men is characterized by
being in the phase of resistance. The highest level of expression of emotional burnout
phase indicators in both young women and young men is characteristic for the period
of 1 month before the examination session, however, the highest level of expression of
phase indicators depletion in both young women and young men is observed immediately
before the examination session. Young women have a more significant degree of
expression of values that mark the leading components of the resistance phase, among
young men - values that mark the leading indicators of the phases of stress and
exhaustion. The determined data are of significant importance both from the standpoint
of determining the features of the formation of adaptation resources of the organism,
and from the standpoint of establishing practically significant approaches to the
formation of students’ personality, which provide the necessary for successful mastering
of the future profession of the working dynamic stereotype of the teaching and professional
activity prevention of unwanted emotional reactions in response to the factors of
educational or work process.

Keywords: students, institutions of higher medical education, emotional burnout, pre-
examination and examination academic stress.

Introduction

Admission to higher education institutions of various years, related with the influence on the body of young
profiles, including institutions of higher medical education, women and young men of a multifaceted complex of
and the further process of education and gaining medical  stressful factors, which include, first of all, the following:
profession, based on a number of objective reasons, as intensive training load, a sharp change in the closest social
evidenced by the data of research conducted in recent  microenvironment and the need to establish new social
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contacts, insufficient time for adequate sleep and low motor
activity, significant financial burden on the family budget,
the need for contact with suffering patients, etc. [3, 7, 11,
20, 24-28].

Another, no less important in its content, is the problem
of overcoming pre-examination and exam training stress,
which, undoubtedly, should be considered as a very
powerful factor that causes the emergence of pronounced
psycho-emotional stress of the body and the phenomena
of psychological discomfort of student youth and disorders
, processes of psychophysiological and mental adaptation,
since it represents a kind of critical situation, the result of
which can produce an immediate, as well as the negative
impact on the position of individual young women and
young men in a particular higher education institution, their
social status, and, without exaggeration, changing their
future destiny [4, 5, 12].

In addition to the additional circumstances that
significantly exacerbate the stressful impact of pre-exam
and exam periods on the student body, it is necessary to
emphasize the need to maximize their knowledge and skills
over a very short period of time, as well as the element of
chance associated with obtaining the exam task takes
place. Such factors become a real test for future specialists
in stress resistance, which, to date, is no less important
indicator of professional suitability and professional
competence than the level of qualification, the degree of
communication skills and the ability to continuous self-
improvement [2, 5, 6, 9, 13].

Moreover, a special place in the structure of personality
traits of student youth, who possesses a certain specialty
and is in the conditions of pre-examination and exam
training stress, belongs to the leading characteristics of
the level of expression of emotional burnout, which is an
indisputable factor of formation of a high level of emotional
instability of the investigated persons to the influence of
environmental factors and social and professional living
conditions, as well as the tendency to develop various
disorders of the characteristics of the mental sphere of
their organism due to the influence of psycho-traumatic
factors, which are actually considered similar situations
[5, 8, 18, 21].

The purpose of the work is to investigate the peculiarities
of emotional burnout of students of higher medical
education institutions, who are in the conditions of pre-
exam and exam training stress.

Materials and methods

The studies were conducted at the National Pirogov
Memorial Medical University, Vinnytsya among the students
of the 3rd year of the Faculty of Medicine, respectively, 1
month before the preparation and immediately before the
period of differentiated tests and the examination session.
In total, 67 students, including 35 young women and 32
young men, were observed in the dynamics of observations.

In order to determine the indicators of emotional

burnout, a personal Boyko questionnaire, widely used in
the practice of psychodiagnostic research, was used, which
allowed to identify 12 symptoms that form 3 phases of
emotional burnout, namely: the phase of alarm voltage,
which includes the symptoms of experiencing psycho-
traumatic trauma, feeling "caged", anxiety and depression,
a phase of resistance that includes in its structure
symptoms of inadequate selective emotional burnout,
emotional and moral disorientation, expansion of emotions
saving and reduction of professional duties and exhaustion
phase consisting of symptoms of emotional deficits,
emotional and personal detachment and psychosomatic
and psycho-vegetative disorders [22].

For each of the symptoms were distinguished 3 stages
of development - a symptom that is unformed (up to 9
points), a symptom that is forming (10-15 points) and a
symptom that has been already formed (more than 16
points). Accordingly, each phase of development of
emotional burnout was defined as unformed (up to 37
points on the set of symptoms that make up it), forming
(37-60 points on the set of symptoms that make up it), and
already formed (more than 60 points on the set of
symptoms that make up it).

Statistical analysis of the obtained data, which included
the use of descriptive statistics procedures and comparison
of the obtained results on the basis of statistical criteria of
parametric statistics (Student's t-test), was carried out on
the basis of using the standard package of
multidimensional statistical analysis "Statistica 6.1"
(license number AXX910A374605FA belongs to National
Pirogov Memorial Medical University, Vinnytsya).

Results

During the researches and the analysis of indicators of
the degree of expression of such phase of development of
emotional burnout, as the phase of alarm voltage (the first,
initial, phase of emotional burnout), which certifies the
appearance and further spread of certain
psychophysiological and psycho-significant manifestations
of certain exhaustiveness of personality and personality
feeling of being in a state of constant tension and
psychological discomfort, it should be noted that the level of
her indicators in young women 1 month before the exam
session was 42.82+3.38 points, in young men - amounted
to 45.09+3.65 points, at the same time, just before the exam
session - in both cases, there was a tendency for their growth,
which, however, was not marked by the presence of
statistically significant differences, reaching respectively
51.54+4.04 points (20.3 %,; p(t), .>0.05) among the first and
46.93%4.30 points (4.0 %; p(t), >0.05) - among the second
(Table 1). A higher level of expression of indicators of the
phase of stress at the beginning and at the end of the
observation period was typical for young men. No gender-
related differences were recorded (p(t),,,>0.05).

While conducting an in-depth assessment of the degree
of expression of the individual components of the alarm
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Table 1. Indicators of the level of emotional burnout of students in the pre-exam and exam periods of study in a higher medical institution

according to the personal questionnaire by Boyko (points).

Groups of students
Indicators of the main .
phases of emotional burmout Research period Young women Young men P()m
n Mzm n Mzm
. 1 month before the exam session 35 42.82+3.38 32 45.09+3.65 >0.05
The level of expression of
the indicators of the phase of | Before the exam session 35 51.54+4.04 32 46.93+4.30 >0.05
alarm voltage b(t),. ~0.05 ~0.05
1 month before the exam session 35 50.25+5.38 32 46.09+4.82 >0.05
The level of expression of .o the exam session 35 64.62+3.06 32 57.15:342 | >0.05
resistance phase indicators
p(t),o <0.05 >0.05
. 1 month before the exam session 35 40.45+3.58 32 42.59+3.90 >0.05
The level of expression of
the exhaustion phase Before the exam session 35 51.54+2.04 32 54.12+3.90 >0.05
indicators b(0),. <0.05 <0.05

voltage phase, it should be noted that both young women
and young men 1 month before the exam session were the
most significant, which reflected the experiences of psycho-
traumatic circumstances (respectively 24.97+3.38 points
and 24.90+2.93 points) and dissatisfaction with oneself
(respectively 15.20+2.93 points and 18.81+3.27 points),
followed by the characteristics of anxiety and depression
(respectively 13.68+1.59 points and 13.59+1.50 points) and
the feeling of being "caged" (respectively 6.80+1.10 points
and 9.15+1.41 points), at the same time, immediately before
the examination session - data that reflected the
characteristics of anxiety and depression (respectively
17.74+1.60 points and 15.31+1.66 points) and experiences
of psycho-traumatic circumstances (respectively 14.48+1.38
and 14.34+1.63 points), followed by characteristics
regarding dissatisfaction with themselves (respectively
9.97+1.07 points and 11.31+1.27 points) and the feeling of
being "caged" (9.00%1.49 points and 9.12+1.50 points,
respectively).

Considering the indicators of the level of development of
such a component of emotional burnout, as the degree of
expression of the phase of resistance (the second,
intermediate, phase of emotional burnout), which testifies to
the presence of signs of the development of natural-
conditioned resistance of the organism to the influence of
various types of emotional load inherent in life, characteristic
of the modern student life, it should be noted that the level of
expression of it indicators in young women 1 month before
the exam session was 50.25+5.38 points, in young men -
46.0914.82 points, however, just before the examination
session - its values increased statistically and significantly,
reaching 64.62+3.06 points (28.5 %; p(t), .<0.05) in the first
case and showing a trend towards growth, which, however, did
not statistically significant features, reaching respectively the
level of 57.15+3.42 points (23.9 %; p(t), ,>0.05) - in the second.
In contrast to the previous case, a higher level of expression of
resistance phase indicators at the beginning and at the end
of the observation period was typical for young women. No

gender-related differences were recorded (p(t),,,>0.05).

When assessing the degree of expression of the
individual components of the resistance phase, it should be
noted that 1 month before the exam session, the most
significant were the data that reflected inadequate selective
emotional response (respectively 19.28+1.23 points and
16.15+1.27 points) and reduction of vocationally-oriented
teaching responsibilities (respectively 15.71+1.50 points and
15.53+1.44 points), followed by the characteristics of
expanding the sphere of saving emotions (respectively
15.14+1.61 points and 13.62+1.40 points) and emotional
and moral disorientation (respectively 11.22+1.23 b and
13.78+1.43 points), at the same time, immediately before
the exam session - data that reflected inadequate selective
emotional response (respectively 19.62+1.27 points and
15.62+1.44 points) and reduction of vocationally-oriented
teaching responsibilities (respectively 18.80+1.09 points and
16.25+1.44 points), followed by the characteristics of
expanding the sphere of emotions saving (respectively
17.48+1.45 points and 13.06+1.25 points) and, in particular,
emotional and moral disorientation (respectively 8.71+1.14
points and 12.68+1.20 points).

After all, during the evaluation of the peculiarities of the
spread of personal manifestations inherent in such a phase
of emotional burnout development as the exhaustion phase
(the third, the last, the emotional burnout phase), the
remarkable characteristics of which are a significant
reduction in the level of functional resources and quite real
exhaustion of adaptation organisms found that the level of it
indicators for young women 1 month before the exam
session was 40.45+3.58 points, for young men - 42.59+3.90
points, at the same time, just before the exam session - in
both cases, there were statistically significant differences,
reaching respectively 51.54+2.04 points (27.4 %; p(t), .<0.05)
among the first and 54.12+3.90 points (27.0 %; p(t), ,<0.05)
- among second. A higher level of expression of the exhaustion
phase indices at the beginning and at the end of the
observation period was typical for young men. No gender-
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Fig. 1. Features of students' distribution according to the degree of expression of the leading phases of indicators of emotional burnout
of students in pre-examination and examination periods of study at a higher medical education institution according to the personal Boyko
questionnaire.

related differences were recorded (p(t),,,,>0.05). immediately before the beginning of the exam) and most of

Analyzing the degree of expression of the individual all this phenomenon concerns the most unfavorable in its
components of the exhaustion phase, it should be noted content such phases as the phases of resistance and
that among young women and young men 1 month before  exhaustion. In young women recorded a more significant
the exam session among young women, the most significant  degree of expression, which noted the leading components
were the data reflecting the presence of emotional deficit  of the resistance phase, among young men - the leading
(13.20+1.28 points) and the level of personal distance indicators of the phases of alarm voltage and exhaustion.
(11.68+1.68 points), followed by characteristics regarding It should be noted that the level of expression of the
the level of emotional distance (10.28+1.08 points) and the  leading characteristics of emotional burnout of the largest
level of expression of psychosomatic and psycho-vegetative  part of subjects was characterized by being in the resistance
shifts (10.00£1.17 points), among young men - data that phase, respectively, 50.25+5.38 points in young women and
reflected the level of personal distance woundedness 46.09+4.82 points in young men 1 month before the exam
(14.37+1.14 points) and the presence of emotional session, respectively 64.62+3.06 points (p(t), .<0.05) in
deficiency (13.78%1.29 points), followed by characteristics ~ young women and 57.15£3.42 points (p(t), ,>0.05) in young
regarding the level of personal distance (12.75+1.66 points)  men - immediately before the exam session. However, the
and the level of expression of psychosomatic and psycho-  highest level of expression of the indicators of the phase of
autonomic shifts (8.06+1.19 points). At the same time, alarm voltage among both young women and young men
immediately before the exam session, the observed pattern  was characteristic for the period 1 month before the
was the same for young women and young men - data that ~ examination session (51.54£2.04 points (p(t), >0.05)
reflected the presence of emotional deficit (respectively  respectively in the first case and 54.12+3.90 points
13.60+1.20 points and 14.59+1.14 points) and the level of  (p(t), ,>0.05) - in the second), instead, the highest level of
personal distance (respectively 15.80£2.89 points and  expression of indicators of the exhaustion phase in both
14.56+1.86 points), followed by characteristics regarding  young women and young men was characteristic for the
the level of emotional detachment (respectively 13.54£1.12  period immediately before the examination session
points and 13.87+1.23 points) and, in particular, the  (51.54+2.04 points, respectively (p(t), ,<0.05) in the first case
expression level of psychosomatic and psycho-autonomic  and 54.12+3.90 points (p(t), .<0.05) in the second).
shifts (respectively 13.48+1.26 points and 9.84+1.12 points).

Data on the characteristics of student distribution Discussion
according to the degree of expression of the leading phases According to the current scientific literature, medical
of the indicators of emotional burnout of students in the pre-  students in various countries of the world tend to have
examination and examination periods based on the use of relatively high levels of anxiety, asthenia, and depression

a personal Boyko questionnaire are shown in Figure 1. and necessarily exhibit the initial signs of emotional burnout
The obtained results indicate an increase in the [10-12, 14, 15, 19, 23, 28, 29].
proportion of indicators of the expression of all leading The phenomena identified can serve as an important

phases of emotional burnout of the students to be studied prerequisite for a decline in academic performance, a
during the pre-examination and examination periods (1  decrease in the level of motivation to develop the necessary
month before the beginning of the examination session and  professional skills and qualities, a decrease in the capacity
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for empathy, and therefore a sympathy, even leading to the
development of so-called "professional cynicism" which
has peculiar manifestations and is marked by a kind of
"coloration" [7, 16, 27, 30].

In this regard, it is extremely important and urgent task
to develop methods for assessing and predicting the
features of the course of psychophysiological adaptation,
which form a certain degree of anxiety, depressive and
asthenic states, aggressive manifestations, as well as a
number of other personality characteristics in the context
of establishing the general level stress of young women
and young men who study and are in the stage of
preparation for the exams (situational component of
educational stress), and indirectly - the stress resistance
of their organs in general, moreover, determining the level
of emotional burnout and the degree of formation of its
individual phases, namely: phases of alarm voltage,
resistance and exhaustion [1, 5, 10, 22] play an important
role in the implementation of this process.

Our studies have established evidence of an increase
in the expression of all the leading phases of emotional
burnout of students to be studied during the pre-examination
and examination periods (1 month before the beginning of
the examination session and immediately before the
beginning of the exam respectively) and most of all this
phenomenon concerns the most unfavorable in its content
of phases of resistance and exhaustion. In particular, it
was found that among young women, a more significant
degree of expression of values that mark the leading
components of the resistance phases is recorded, among
young men - values that mark the leading indicators of the
phases of alarm voltage and exhaustion.

Of particular note is the fact that the level of expression
of the leading characteristics of emotional burnout of the
largest part of subjects was characterized by being in the
phase of resistance and 1 month before the exam session,
and immediately before the exam session. However, the
highest level of expression of the indicators of the phase of
stress among both young women and young men was
characteristic for the period of 1 month before the
examination session, instead, the highest level of
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OCOBNMBOCTI EMOLIMHOIO BUTOPAHHS CTYAEHTIB B YMOBAX NEPEOEK3AMEHALIAHOIO TA EK3AMEHALIMHOIO

HABYAIIbHOIO CTPECY
CepebpeHHikoea O. A., Makapoe C. 0.

Baxnuse micye y cmpykmypi ocobnugocmell ocobucmocmi cmydeHmcbKoi Mosodi, sika ogosnodisae nesHUM ¢haxom i nepebysae 8
ymosax nepedek3ameHauiliHoeo ma ek3aMeHayiliHo20 Hag4allbHO20 CMPECY, HalexXumb NpoeiOHUM XapakmepucmuKkaMm PiHs
BUPa)KEHHST eMOUIUHO20 8U20paHHs, WO € He3anepeyHUM YUHHUKOM ¢hOpMy8aHHST 8UCOKO20 PigHS eMouiliHoi Hecmilikocmi digdam i
toHaKie 0o Oif YuHHUKi8 QoeKinns ma couyianbHUX i npogecitiHux ymos xumms. Memot pobomu € docnidxeHHs ocobnusocmel
eMoUujiliHo2o sueopaHHa cmydeHmie 3aknadie suwoi medu4yHOI oceimu, siki nepebysatompb 8 ymosax repedekzameHauiliHoeo ma
eKk3amMeHauiliHoeao Hag4yanbHo020 cmpecy. [locnioxeHHs1 npoeodunuck Ha 6a3i BiHHUUbKO20 HauyioHanbHO20 MEOUYHOZ0 yHisepcumemy
iMm. M. I. lNupozosa ceped 67 cmydeHmig 3 Kypcy medudHo2o gakyrnbmemy 8i0nosidHo 3a 1 micsub 0o cknadaHHsI ma 6e3nocepedHbo
rneped nepiodom cknadaHHs OugbepeHyitiogaHux 3arikie i nposedeHHsIM ek3ameHauiliHoi cecil i3 sukopucmaHHsIM 0cobucmicHO20
onumysarnsHuka bolika. Cmamucmu4Huli aHania odepxaHux 0aHux, wo nepedbadyas 3acmocyeaHHs1 npouedyp onucosoi cmamucmuku,
30ilicHI08asCss Ha OCHO8I 8UKOpUCMaHHs cmaHAapmHO20 nakemy fpuUKnadHuX rpoepaMm cmamucmuy4yHoz2o aHanidy "Statistica 6.1"
(niveHsitiHut Ne AXX910A374605FA). OmpumaHi pe3ynbmamu 3aceidqytomb cymmese 36ifbWeHHs] MOKa3HUKI8 CMyneHsi 8UPaXeHHSs
yCix nposioHUX ¢ha3 eMoyiliHo2o sueopaHHsI cmydeHmie npoms2omM nepedek3amMeHauyiliHoeo ma ek3ameHayiliHo20 repiodis, npuYomMy
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8 Haubinbwil Mmipi ye ssuwe cmocyembcs Halbinbw Hecrpusmaueux 3a ceoiM 3mMicmoM ¢ha3 pe3ucmeHmMHOCMi ma 8UCHaXEHHS.
BcmaHoerneHo, wo piseHb 8UpaxeHHs1 MPO8IOHUX XapakmepucmuK eMOUuiliHO20 8u20paHHsl y Halbinbwoi Yyacmku dig4am i toHaKie
Xxapakmepu3syembcsi nepebysaHHsIM y ha3si pesucmeHmHocmi. Halbinbw eucokuli cmyriHb 8UPaxXeHHs MoKa3HUKI8 ¢ha3u HarpyKeHHs
eMouiliHo2o sueopaHHs1 i y digdam, i y toHakie enacmueuli 051 nepiody 3a 1 micsyb 0o ek3ameHauiliHOI cecil, pa3oM 3 mum, Haubinbw
8UCOKUU piBeHb 8UPaXeHHsI roKa3HUKie ha3u sucHaxeHHs1 | y Oigyam, i y toHakie crnocmepicacmbcsi 6e3rnocepedHbo rneped
ek3ameHaujiliHor cecieto. Ceped Oigdam peecmpyembcs binbw 3Hadyywul cmymniHb 8UPaXeHHS 8erlUYUH, SIKi 8i03Hayarompb MpoesioHi
cknadosi ¢ghasu pesucmeHmMHoOcmi, ceped oHaKie - 8€/1UYUH, sKi 8i03HaYaromp NPOSIOHI MOKa3HUKU ¢ha3 HarpyXeHHs1 ma 8UCHaXEeHHS.
Odep:xaHi pesynbmamu Marmb Cymmesy 3Haqywicmb 5K 3 o3uyil susHa4YeHHs1 ocobrueocmel ¢hopMysaHHs adanmauiliHux pecypcis
opaaHisMy, mak i 3 No3uuiti BcMaHo8/eHHSs Mpakmu4YHo-3Hadywux nioxodie o popmysaHHs1 ocobucmocmi cmydeHmis, w0 3abesneyyroms
cmaHoerneHHs1 HeobxiOHo20 Oris yCrilHO20 3aC80€EHHS MalibymHboeo ghaxy poboyo2o duHaMiHHO20 crmepeomurly 8UKOHaHHS Hag4yarbHOT
i ApogpeciliHoi disnbHOCMi ma 3arobicaHHs 8UHUKHEHHIO HebaxkaHUuX eMOoUiliHUX peakuili y 8idnogidb Ha 0it0 YUHHUKI8 Hag4arbHO20
abo mpydosoeo npouyecy.

KnrouoBi cnoBa: cmydeHmu, 3aknadu euwoi meOuYHOI oceimu, emouiliHe su2opaHHs, rnepedek3ameHauiliHull ma eksameHauitiHul
HasyarnbHul cmpec.

OCOBEHHOCTU SMOLIMOHAINBbHOIO BbIFrOPAHUA CTYAEHTOB B YCNOBUAX NPEA3K3AMEHALIMOHHOIO 1
9K3AMEHALIMOHHOIO YYEBHOIO CTPECCA

CepebpeHHukoea O. A., Makapoe C. 1O.

BaxHoe mMecmo 8 cmpykmype NUYHOCMHbIX ocobeHHocmel cmydeH4Yeckol mosnodexu, osnadesaruwel ornpedereHHOU
crieyuanbHOCMbIO U Haxo0Aauwelcs 8 ycrioeusx npedak3amMeHayUuoHHO20 U 9K3aMeHayUOHHO20 yuyebHo20 cmpecca, npuHadnexum
8e0ywuM xapakmepucmuKkaM CmerneHu 8biPaXeHHOCMU 3MOUUOHANIbHO20 8bI20PaHUs, S8MSAIWEe20Cs HeombeMneMbiM hakmopom
popMUPOBaHUS 8bICOKOZO YPOBHS IMOUUOHaIbHOU Heycmouldusocmu desywek U toHowel K 8o30elicmeuto ¢hakmopoe OKpyxarowiel
cpedbl, coyuarnbHbIX U MpoghecCuoHarbHbIX ycriosul Xu3sHu. Llensto pabomel sisrisemcs uccredosaHue 0cobeHHocmeul IMOYUOHaNbHO20
8bl20paHusi cmy0eHmos y4Ypexo0eHull ebiclie20 MeOUYUHCKO20 0bpa3osaHusi, Haxo0aWUXCs 8 ycrnosusx npedaksamMeHayuoHHO20 U
9K3ameHayuoHHoz20 yyebHozo cmpecca. MccnedosaHus nposgodunucb Ha base BuHHUUKO20 HayuoOHaribHO20 MeOUUUHCKO20
yHusepcumema um. H. U. lNupozosa cpedu 67 cmydeHmos 3 Kypca MeQuUUUHCKO20 ¢hakynbmema coomeemcmeeHHo 3a 1 mecsy 00
cldayu u HernocpedcmeeHHO rneped cdayel OugpgepeHUUPOBaHHbIX 3a4emos U npoeedeHuUeM 3K3aMeHalyUuOHHOU ceccuu ¢
ucrnonb308aHUeM IUYHOCMHO20 OorpocHuUKa bolko. Cmamucmuyeckull aHanus nony4YeHHbIX OaHHbIX, npedycmampusarowul
npumeHeHue rpouyedyp ornucamesbHOU CMamucmuKU, OCYWEeCcmeIIsifics Ha OCHOB8E UCMOIb308aHUsi cCmaHOapmMHO20 rnakema rnpukiaodHbIX
npoepaMmM cmamucmuyeckoeo aHanu3a "Statistica 6.1" (nuuyeH3uoHHbIl Ne AXX910A374605FA). lMony4yeHHble pesynbmamai
ceudemesibCMa8YM 0O Cyu,eCM8EHHOM y8esiudeHUU nokasamersnel cmerneHu 8blipaXxeHHoCcmu 8e0yujux ¢ha3 IMOUYUOHaTbHO20 8bI20paHUst
cmydeHmo8 Ha MpomsixxeHuu npedsk3aMeHayUuoOHHO20 U 3K3aMeHayUOHHO20 nepuodos, rnpuyem 8 Haubosbwel cmeneHu 0aHHoe
seneHuUe Kacasnocb Hauborniee HebrazonpusmHbIX 0 ceoeMy codepxkaHuto ¢ha3 pPe3ucmeHmMHOCMU U UCMOWEeHUs. YcmaHo8rneHo,
4mo ypo8eHb BbipaxXeHHOCMU 8edyLUX XapakmepucmuK 3MOYUOHaIbHO20 8bl2opaHus y Haubornbwel Yacmu Oesywek u toHowel
Xxapakmepusyemcs npebbigaHuem 8 ¢hase pe3ucmeHmHocmu. Haubonee 8bicOKasi cmerneHb 8bipaXeHHOCmuU riokasamenel ¢hasbl
HarnpsKkeHUs1 SMOUUOHaIIbHOZ0 8bl20paHusi U y desywek, U y oHowel ceolicmeeHHa 0nsi nepuolda 3a 1 mecsiy 00 3K3aMeHayuOHHOU
ceccuu, emecme ¢ mem, Hauboriee 8bICOKUU YPOBEHb BblipaXeHHOCMU rioka3amernel ¢ha3bl UCMOWeHUs1 U y OesyweK, u y toHowel
Habrnodaemcs HerocpedcmeeHHO neped sKk3aMmeHayuoHHoU ceccuel. Y desywek peaucmpupyemcsi 6onee 3Hayumasi cmerneHb
8bIpaxeHHOCMU 8e/UYUH, Xapakmepu3yruwux sedyuue cocmasnsowue gasbl pesucmeHmHocmu, cpedu rHowel - 8e/IUYUH,
Xapakmepu3syouux eedywue cocmasnsaowue as HanpsxxeHus U ucmoweHus. llony4eHHble 0aHHble UMEMm Cyu,eCmeeHHY!0
3Ha4UMOCmb Kak ¢ no3uyuli onpedeneHusi ocobeHHocmel opmuposaHusi adanmayluoHHbIX Pecypco8 opaaHudma, mak u ¢ no3uyud
yCmaHo8MeHUs1 NPakmu4yecKu 3HadyuMbix n00xo008 K hopMuUpo8aHUI0 NUYHOCMU cmydeHmos, obecrneyusawux cmaHoeneHue
Heobxodumoeo 0nsi ycriewHo20 osnadeHusi 6ydywel npogeccuu paboyeeo OuHaMu4ecKoeo cmepeomura, adekeamHo20 8bINOTHEHUS
yuebHou u npogheccuoHanbHol OessimesibHOCMU, @ makxe rnpedynpexoeHuss 803HUKHOBEHUSI Heba2onpusimHbIX 3MOUUOHaIbHbIX
peakyull 8 xode 803delicmausi ghakmopos y4ebHoz2o nubo mpydoeozo npouyecca.

KnioueBble cnoBa: cmydeHmsbl, ydpexoeHus ebicwe20 MeQUUUHCKO20 obpa3osaHusi, 3MOUUOHallbHOe 8bl2opaHue,
rpedak3amMeHayUOHHbIU U 3K3aMeHaUuUOHHbIU y4ebHbIl cmpecc.
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1970-1990. The obtained results were statistically processed in the licensed statistical
package "Statistica 6.0". The character of distribution for every obtained variation
lines, mean values for every sign, standard quadratic deviation, percentile scope ofthe
parameters were evaluated. Reliability of differences in the indices between independent
quantitative values was determined by means of Mann-Whitney U-criterion. The
conducted study determined that the ascending position of the ovaries in the early
fetuses can be considered normal for the given age group, though the topography is
indicative of developmental retardation at the late stages of perinatal development. The
length of the ovary in both groups increases gradually from the 4th to the 10th month
with a certain delay during the 6th month. It might be associated with intensified growth
of its parenchyma, and intensive increase of its width and length respectively. The
majority of the ovarian parameters of 9-10 month fetuses do not differ reliably, which is
indicative of a complete development of the ovarian definite structure at the 9th month
of the intrauterine development. Comparison of the parameters of the two groups of fetal
specimens, remote in time, is indicative of the fact that in the majority of the parameters
they do not differ. Although in modern studies the length of the right ovary in 8-month
fetuses, and the length of the left ovary in 7-month fetuses is shorter than that of the
archival specimens. Similarly the width of the left ovary in 4-month fetuses appears to
be reliably shorter than that of the archival specimens. The thickness of the right ovary
of 7 and 10-month modern fetuses is reliably less than that of the appropriate groups of
the archival specimens. The thickness of the left ovary of modern fetuses is reliably
less than that of the archival specimens during the 10th month. Therefore, a reliable
difference was found only in 2 pairs of the parameters included in 42 pairs of the
examined morphometric parameters of both groups. It is indicative of inconsiderable
changes of these parameters during the period of 27-49 years.
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Introduction

Female reproductive health depends on a normal sexual development of girls. The causes and the major
development of the ovary - one of the mostimportantorgans  stages of development of such wide-spread diseases, as
of the reproductive system. Dynamic processes in ovarian  ovarian cystic disease, ovarian exhaustion syndrome etc.,
topography changes during the perinatal period play an nowadays is considered to occur during the period of
important role as a cause promoting deviations in the intrauterine development. Therefore, examinations of
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structural peculiarities and organ topography during
perinatal period are of special vale. Moreover, the results of
such studies form the basis for the development of new
and improvement of the existing methods of surgical
correction of congenital pathology [2, 13, 17, 20, 21].

Every year according to the available data of medical-
genetic service of the Ministry of Health of Ukraine about
3000 cases of congenital defects of different organs and
systems are registered. Defects of the urinary system take
the 3rd place by their occurrence including 6 % of
developmental defects of the female reproductive organs.
It should be noted that these data are subjective to some
extent as a certain percentage of female reproductive
pathology is found only when a women is in her fertile age,
and it makes the choice of methods and efficacy of
treatment complicated [1, 10, 12, 19, 24].

The majority of scientific publications do not contain a
comprehensive approach to the study of the issue of
perinatal morphogenesis and development of ovarian
topography. As a rule, studies are fragmentary and
conducted on an inconsiderable amount of objects without
consideration of correlative interrelations of the internal
female reproductive organs with the adjacent organs at
different terms of perinatal period. Therefore, the study
within the frame of perinatal anatomy of ovaries is topical
and timely [3-6, 8].

Objective of the study was to determine age
peculiarities in the structure and topography of the fetal
ovaries as well as similar and different tendencies in
changes of the ovarian morphological parameters of the
two groups of fetuses, remote in time.

Materials and methods

The study is a fragment of a planned scientific-research
work of M.G. Turkevych Department of Human Anatomy and
the Department of Anatomy, Clinical Anatomy and Operative
Surgery at the Higher State Educational Establishment of
Ukraine "Bukovinian State Medical University" (BSMU)
"Peculiarities of Morphogenesis and Topography of the
Systems and Organs during Prenatal and Postnatal
Periods of Human Ontogenesis" (state registration
Ne 0115U002769). The materials of the study are approved
by the BSMU Biomedical Ethics Board. It determined that
the study was conducted according to the requirements of
the Council of Europe Convention for the Protection of
Vertebrate Animals used for Experimental and other
Scientific Purposes (18.03.1986), World Medical
Association Declaration of Helsinki "Ethical principles for
medical research involving human subjects" (1964-2013),
ICH GCP (1996), EEC Directive Ne 609 (24.11.1986), the
Orders of the Ministry of Health of Ukraine Ne 690
(23.09.2009), Ne 944 (14.12.2009), Ne 616 (03.08.2012).

The study was conducted in the two groups of human
fetuses, 4-10 months of development, 161.0-500.0 mm of
the parietal-calcaneal length. The first group consisting of
35 specimens divided into 7 subgroups according to the

Table 1. Age of the examined objects.

Modern specimens

Months 4 5 6 7 8 9 10
165.0 | 210.0 | 260.0 [ 310.0 | 355.0 | 405.0 | 455.0

170.0 | 220.0 | 260.0 [ 310.0 | 360.0 | 420.0 | 455.0

170.0 | 220.0 | 270.0 | 325.0 | 360.0 | 430.0 | 460.0

180.0 | 230.0 | 280.0 [ 340.0 | 370.0 | 430.0 | 465.0

180.0 | 240.0 | 300.0 [ 340.0 | 380.0 | 445.0 | 470.0

Archival specimens

170.0 | 210.0 | 260.0 [ 310.0 | 355.0 | 410.0 | 455.0

170.0 | 210.0 | 260.0 [ 310.0 | 355.0 | 410.0 | 455.0

170.0 | 210.0 | 260.0 [ 310.0 | 355.0 | 410.0 | 455.0

Parietal- 170.0 | 220.0 | 265.0 | 320.0 | 360.0 | 420.0 | 460.0
calcaneal | 170.0 [ 220.0 | 265.0 | 320.0 | 360.0 | 420.0 | 460.0
tength (MM) ["170.0 [ 2200 | 2700 [320.0 | 3600 | 425.0 [ 460.0
170.0 | 225.0 | 270.0 [ 330.0 | 360.0 | 430.0 | 460.0

170.0 | 230.0 | 275.0 [ 335.0 | 365.0 | 430.0 | 465.0

180.0 [ 230.0 | 275.0 [ 340.0 [ 365.0 | 430.0 | 465.0

180.0 [ 235.0 | 290.0 | 340.0 [ 370.0 | 440.0 | 465.0

180.0 | 240.0 | 290.0 | 340.0 [ 370.0 | 440.0 | 465.0

180.0 [ 240.0 | 300.0 | 340.0 [ 370.0 | 440.0 | 470.0

180.0 [ 245.0 | 300.0 | 345.0 [ 380.0 | 445.0 | 470.0

180.0 [ 250.0 | 300.0 | 345.0 [ 380.0 | 445.0 [ 470.0

185.0 | 250.0 | 300.0 [ 350.0 | 380.0 | 445.0 | 470.0

month of development (4, 5, 6, 7, 8, and 10), was formed
with fetuses died during 2017-2019 years. They were
examined in a prosectorium of Chernivtsi Regional
Municipal Medical Institution "Autopsy Bureau" during
planned dissections. The second group was formed with
fetal specimens taken from the Museum of BSMU
Department of Anatomy, Clinical Anatomy and Operative
Surgery collected during 1970-1990. The age of fetuses
and neonates was determined immediately after they were
obtained before fixation by means of measuring the parietal-
coccygeal length and parietal-calcaneal length according
to the tables by A.A. Zavarzin, A.G. Knorre, B.M. Petten,
recommendations issued by B.P. Khvatov, Yu.N. Shapovaloy,
A.l. Brusilovskyi, L.S. Georgiyevskaya, and G.G. Avtandilov.
The age of the examined objects is presented in Table 1.
Neutral formaldehyde solution as a fixing solution was
chosen because V.1. Proniayev et al [15] indicated it as the
one least changing the size of a specimen. First, fetal
specimens were measured and then fixed in 5-7 %
formaldehyde solution during 2-3 weeks. Then they were
kept in 3-5 % formaldehyde solution.

The obtained results were statistically processed in
the licensed statistical package "Statistica 6.0" applying
nonparametric assessment methods. The character of
distribution for every obtained variation lines, mean values
for every sign, standard quadratic deviation, percentile
scope of the parameters were evaluated. Reliability of
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differences in the indices between independent quantitative
values was determined by means of Mann-Whitney
U-criterion [7, 18].

Results

The ovaries in 4-5-month fetuses (161.0-250.0 mm of
parietal-calcaneal length) are of an elongated triangle
regular shape (they do not form folds). Topographic
peculiarities of the fetal ovaries on particular examples
typical for a certain age period are demonstrated in the
Figure 1. The ovaries are located in an ascending position.
They closely adjoin to the lateral walls of the rectum. The
uterine tubes extend on both sides of the ovaries and adjoin
to them: the right uterine tube - to the dorsal side, and the
left one - to the ventral. The left ovary touches the loop of the
sigmoid by its tubular extremity. The uterine extremity of the
left ovary is located on the uterine fundus. In the majority of
cases it is concave in shape which is peculiar for this age
period. The uterine extremity of the right ovary is immersed
into the rectouterine (Douglas') pouch. An ascending
position of the ovaries in this case is peculiar for this age
group.

The fetus 360 mm of parietal-calcaneal length is
characterized by the ovary with a curved hook-like shape
(Fig. 2). The uterine extremity is immersed into the
rectouterine (Douglas') pouch. The tubular extremity is
curved and touches the sheathing of the right uterine tube.
The base and dorsal side adjoin to the iliac vessels and
right ureter covered with the parietal layer of the peritoneum
of the dorsal abdominal wall. The ovary is of a segmental
structure. The uterine and tubular portions are visible
separated by a shallow sulcus. It should be noted that
segmental structure of the ovaries peculiar for fetuses is
found less commonly in adults. In our opinion, it is
associated with an increased volume of the parenchyma
followed by smoothing the sulci that divide ovaries into the
lobes. Thus, division of the ovaries into the lobes is an
arbitrary age feature of their structure.

The left ovary has a curved tubular extremity. 2/3 of the
ovarian base closely adjoins to the left uterine tube. The
dorsal surface touches the parietal peritoneum of the
posterior abdominal wall covering ureters and iliac vessels.
The ventral surface touches the sigmorectal segment and
the sigmoid.

Analyzing the dynamics of changes of the right ovarian
length in 4-10-month fetuses from the first group (Fig. 3 A),
it should be noted that its length is reliably shorter (p<0.05-
0.01) in 4-month fetuses than in all the following age
periods, except the period of 6 month of development
(p>0.05). The length of the right ovary in 5-month fetuses is
shorter than that of the 8-10-month fetuses (p<0.05-0.01),
but it is longer than that of 6-month fetuses (p<0.05). The
length of the right ovary of 6-month fetuses is reliably shorter
than that of the 5 and 7-10-month fetuses (p<0.05-0.01). It
does not differ from the length of the right ovary in 4-month
fetuses (p>0.05). The length of the right ovary in 7-month

Fig. 1. Internal female reproductive organs of the fetus 270,0 mm
of parietal-calcaneal length. Macrospecimen. Notes: 1 - uterine; 2
- round ligament of uterus; 3 - uterine tubes; 4 - ovaries; 5 - rectum;
6 - urinary bladder.

Fig. 2. Internal female reproductive organs of the fetus 270,0 mm
of parietal-calcaneal length. Macrospecimen. Notes: 1 - ovaries; 2
- uterine tubes; 3 - round ligaments of the uterine; 4 - uterine; 5 -
umbilical arteries; 6 - right ureter; 7 - rectum.

fetuses does not differ reliably from that of the 5 and 8-
month fetuses (p>0.05). It is reliably longer than the length
of the right ovary in the 4 and 6-month fetuses (p<0.05).
The length of the right ovary in the 8-month fetuses is reliably
shorter than that of the 9 and 10-month fetuses (p<0.05).
The length of the right ovary of the 9 and 10-month fetuses
does not differ reliably (p<0.05). This parameter in the
fetuses from the second group (Fig. 3 B) does not differ
reliably from that of the first group (p>0.05) among the 4-7,
9 and 10-month fetuses. Though, it differs reliably in 8-
month fetuses (p<0.05). It means that the length of the
right ovary of modern specimens is shorter than that of the
archival ones.

Dynamics of the length of the left ovary from the first
group in the fetal period (Fig. 4 A) has its certain peculiarities
in comparison with the right ovary. This parameter in 4-7-
month fetuses does not differ reliably (p>0.05), but it is
reliably shorter than that of the left ovary in 8-10-month
fetuses (p<0.05-0.01). The length of the left ovary in the 5-
8-month fetuses does not undergo much changes either
(p>0.05), but it is shorter than that in the 9 and 10-month

Ne34, Page 34-40

35



Ovarian characteristics in the fetal period: topographic and morphometric parallels

20

18
16
14
12

f
1:@@@@

4 5 6 7 8

9 10

A

[ Mean+SD
Mean-SD

[ ] Mean+SE
Mean-SE

o Mean

20 B

18

, :

14 %:l

12 %

10 T Mean+SD

5 % Mean-SD
[ ] Mean+SE

6 Mean-SE

10 o Mean

4 5 6 7 8 9

Fig. 3. The length of the right ovary in fetuses from different age groups (mm). Here and further: A - the first group of the study, 2017-
2019; B - the second group, specimens of 1970-1990.

20
18
16
14

12

10@@]@@

=)

i

4 5 6 7 8

9 10

A

[ Mean+SD
Mean-SD

[ Mean+SE
Mean-SE

0 Mean

Fig. 4. The length of the left ovary in fetuses of different age groups (mm).

o~

LN

S

0

4 5 6 7 8
F

9 10

A

_[_ Mean+SD
Mean-SD

] Mean+SE
Mean-SE

0 Mean

0 B
1
16 %I
1
1
" T Mean+SD
j % Mean-5D
[1 Mean+SE
Mean-SE
]
4 5 6 7 8 ] 10 o Mean
10 B
1
§
T Mean+SD
2 Mean-SD
= [ Mean+SE
. Mean-SE
4 5 6 7 ] g 10 o Mean

g. 5. The width of the right ovary in fetuses from different age groups (mm).

fetuses. This parameter of 8-9-month and 9-10-month
fetuses does not differ reliably (p>0.05). The length of the
left ovary in the 8-month fetuses is reliably longer than that
of the 4-7-month fetuses. It is reliably shorter than that of
the 9 and 10-month fetuses. The size of the left ovary at this
period is reliably longer than in all the previous age groups

(p<0.05-0.01). Dynamics of the length of the left ovary in the
fetuses from the second group (Fig. 4 B) is reliably bigger
than that in the 7-month fetuses from the first group (p<0.05).
In the rest of the age groups these parameters in the first
and second groups do not differ reliably (p>0.05).

The width of the right ovary in the 4-month fetuses is
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Fig. 6. The width of the left ovary in fetuses from different age groups (mm).

48 A
4,2 @
36 @
3,0
24
_I_ Mean+SD
1,8 @ @ @ Mean-SD
[ Mean+SE
Mean-SE
1,2

4 5 6 7 8 9 10 o Mean

g B
B
? i
1
5
! @} o
3 LETF %
7 T Mean+5D
Mean-50
1| [T Mean+SE
. Mean-SE
4 5 & 7 ] g 10 0 Mean
65 B
55
45
35
| P
E% “T" Mean+SD
1,5 Mean-SD
[ ] Mean+SE
Mean-SE
0,5
4 5 6 7 8 9 10 o Mean

Fig. 7. The thickness of the right ovary in fetuses of different age groups (mm).

reliably shorter than that in all the other age groups (p<0.01)
(Fig. 5 A). This parameter in the 5-8-month fetuses does
not differ reliably (p>0.05), though it is reliably shorter than
that of the 9-10-month fetuses (p<0.05). Their parameters
do not reliably differ (p>0.05). This parameter among the
fetuses from the first and second groups does not differ
reliably (p>0.05) (Fig. 5 B).

The width of the left ovary in the 4-month fetuses from
the first group is reliably shorter than that of all the other
age groups (p<0.01) (Fig. 6 A). This parameter in the 5-8-
month fetuses does not differ reliably similarly to the
parameters of the 6-9-month fetuses (p>0.05). Though it
is reliably shorter than that of the 9-10-month fetuses
(p<0.05), which parameters do not differ much (p>0.05).
The width of the left ovary in the fetuses from the first and
second groups differs reliably between the groups of the
4-month fetuses only (p<0.05) (Fig. 6 B). In the group of
modern specimens this parameter is reliably shorter than
that of the fetuses from the archival group.

The thickness of the right ovary in the 4-month fetuses
from the first group is reliably less than that of the 9 and 10-
month fetuses (p<0.05-0.01) (Fig. 7 A). Though, it is reliably

bigger than that of the 5 and 7-month fetuses (p<0.01). It
coincides with the thickness of the right ovary in the 6 and
8-month fetuses (p>0.05). This parameter in the 5-8-month
fetuses does not differ reliably (p>0.05). It is reliably less
than that of the 9 and 10-month fetuses. There was no
reliable difference found between their parameters
(p>0.05). A reliable difference between the thickness
parameters of the right ovary of fetuses in all the age periods
between the fetuses from A and B groups was found in the
7 and 20-month fetuses only. In fetuses from A group the
thickness of the right ovary is reliably less than that of B
group in the 7 and 10-month fetuses (Fig. 7 B).

The thickness of the left ovary in the 4-month fetuses
from the first group (Fig. 8 A) is reliably shorter than that of
the 9 and 10-month fetuses (p<0.01), but it is reliably bigger
than that in the 5-month fetuses (p<0.05), and it coincides
with the thickness of the right ovary in the 6-8-month fetuses
(p>0.05). This parameter in the 5-8-month fetuses does
not differ reliably (p>0.05). It is reliably less than that of the
9 and 10-month fetuses which parameters do not differ
reliably (p>0.05). Areliable difference between the thickness
parameters of the right ovary in all the age periods between
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the fetuses from A and B groups was found in the 10-month
fetuses only. In fetuses from A group the thickness of the
right ovary is reliably less than that of B group in the 10-
month fetuses (Fig. 8 B).

Discussion

As the result of examination of the topographic ovarian
dynamics in fetuses we have found that during the fetal
period ovaries can be in the ascending and descending
position (immersed in the rectouterine (Douglas') pouch).
The ascending position, when the ovaries can reach the
caecum and descending colon (the right and left
respectively), is peculiar for the 4-7-month fetuses. Often
the ovaries are located on both sides of the rectum and
adjoin it closely, immersing by their tubular extremities
between the loops of the small intestines. Such topographic-
anatomical peculiarities can be considered standard for
the fetuses of the given age group. Though they can be
indicative of developmental retardation at the late stages
of the perinatal development, which is not mentioned in
the works of certain researchers [9, 14, 16, 19, 23, 25].

In the majority of cases in the 8-month fetuses the
ovaries are localized in the cavity of the minor pelvis on the
level of the uterine fundus. In late fetuses (9-10 months)
and neonates both ovaries occupy the position close to the
definite one - parallel to the uterine fundus in the cavity of
the minor pelvis, or one of the ovaries remains immersed
in the rectouterine (Douglas') pouch.

During the last months of the intrauterine development
ovarian topography changes: their position changes from
the ascending to the horizontal one. The position in the
rectouterine (Douglas') pouch should not be considered
peculiar for the definite form, but this position if peculiar for
the majority of the late fetuses. Ovarian shape transforms
from the elongated triangle to elongated oval. Their
segmental structure disappears. To the end of the fetal
period the ovarian position changes concerning the uterine
tubes from the parallel one at the 8-month period to the

perpendicular one at the 10th month.

Analysis of reliable changes of the ovarian
morphometric parameters in fetuses by means of Mann-
Whitney U-criterion was indicative of the fact that the length
of ovaries in both groups increases gradually from the 4th
to the 10th months with an inconsiderable retardation at
the 6th month. It might be associated with intensified growth
of its parenchyma and intensive increase of its width and
thickness respectively. The majority of ovarian parameters
in the 9-10-month fetuses do not differ reliably, which is
indicative of a complete formation of a definite structure of
the ovaries at the 9th month of the intrauterine development.
Comparison of the parameters of the fetal specimens in
the two groups, remote in time, indicates that in the majority
of parameters the values do not differ, though in 8-month
fetuses the length of the right ovary and in 7-month fetuses
the length of the left ovary in modern studies is less than
that in the archival specimens. Similarly the width of the left
ovary in modern 4-month fetuses is reliably shorter than
that of the archival specimens. The thickness of the right
ovary in the 7 and 10-month modern fetuses is reliably
less than that in the appropriate groups of the archival
specimens. The thickness of the left ovary of modern
fetuses is reliably less than that of the archival specimens
at the 10th month.

Conclusions

1. An ascending position, when ovaries can reach the
caecum and descending colon (the right and left ovary
respectively), is peculiar for the 4-7-month fetuses. It is
associated with arcuate or vallate uterus. Such topographic-
anatomical peculiarities can be considered standard for
fetuses of the given age group, though they are indicative
of developmental retardation at the late stages of the
perinatal development. In the majority of cases ovaries in
the 8-10-months occupy a descending position.

2. Morphometric parameters in the group of modern
specimens are the following: the length of the right ovary in
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the 8-month fetuses and the left ovary in the 7-month
fetuses, the width of the left ovary in the 4-month fetuses,
the thickness of the right ovary in the 7 and 10-month

References

[1]Atici. A., Yilmaz, E., Karaman. A., Apaydin. S., & Afsarlar, C. E.
(2017). Tuba-ovarian auto-amputation caused by ovarian
teratoma in an adolescent girl. The Turkish Journal of
Pediatrics, 59(1), 90-92. doi: 10.24953/turkjped.2017.01.017

[2] Bardo, D. M., Black, M., Schenk, K., & Zaritzky, M. F. (2009).
Location of the ovaries in girls from newborn to 18 years of
age: reconsidering ovarian shielding. Pediatric Radiology,
39(3), 253-259. doi: 10.1007/s00247-008-1094-4

[3] Chen, S., Li, R., Zhang, X,, Lu, L., Li, J., Pan, H., & Zhu, H.
(2018). Combined Ovarian and Adrenal VVenous Sampling in
the Localization of Adrenocorticotropic Hormone-Independent
Ectopic Cushing Syndrome. J Clin Endocrinol Metab., 103(3),
803-808. doi: 10.1210/jc.2017-01977

[4] Const?ncio, C., Pagani, B. T., Azevedo, R. M. G., Grion, D. P,
Marques, L., & Kinoshita, A. (2018). Effect of ovariectomy in
bone structure of mandibular condyle. Acta Cir Bras., 32(10),
843-852. doi: 10.1590/s0102-865020170100000006

[5] Dasgupta, R., Renaud, E., Goldin, A. B., Baird, R., Cameron, D.
B.,Arnold M. A, ... Downard, C. D. (2018). Ovarian torsion in
pediatric and adolescent patients: A systematic review. J
Pediatr Surg., 53(7), 1387-1391. doi: 10.1016/
j-jpedsurg.2017.10.053

[6] Garrido, M. P., Fernandois, D., Venegas, M., & Paredes, A. H.
(2018) Effects of sympathectomy on ovarian follicular
development and steroid secretion. Reproduction, 155(2),
173-181. doi: 10.1530/REP-17-0318

[7]1 George, C., & Berge, L. R. (2002). Hypothesis Testing. Statistical
Inference. Second Edition. Pacific Grove, CA: Duxbury.

[8] Kitai, S., Kiyokawa, T., Tanaka, Y. O., Onoue, K., Takahashi, H.,
Saitou, M., ... Fukuda, K. (2018). MRI findings for primary
fallopian tube cancer: correlation with pathological findings.
Jpn J Radiol., 36(2), 134-141. doi: 10.1007/s11604-017-0705-
0

[9] Lin, D. I., Chudnovsky, Y., Duggan, B., Zajchowski, D.,
Greenbowe, J., Ross, J. S., ... Elvin. J. A. (2017).
Comprehensive genomic profiling reveals inactivating
SMARCA4 mutations and low tumor mutational burden in small
cell carcinoma of the ovary, hypercalcemic-type. Gynecol
Oncol., 147(3), 626-633. doi: 10.1016/j.ygyno.2017.09.031

[10] Luciano A. M., & Sirard M. A. (2018). Successful in vitro
maturation of oocytes: a matter of follicular differentiation.
Biology of Reproduction, 98(2), 162-169. doi: 10.1093/biolre/
iox149

[11] Malisic, E., Susnjar, S., Milovanovic, J., Todorovic-Rakovic, N.,
& Kesic, V. (2018). Assessment of ovarian function after
chemotherapy in women with early and locally advanced
breast cancer from Serbia. Arch Gynecol Obstet., 297(2),
495-503. doi: 10.1007/s00404-017-4581-8

[12] Marchuk, V. F. (2007). Ontogenetic transformations of ovaries
in the prenatal period of human development. Morphology,

fetuses, and the left ovary at the 10th month are reliably
less than those in the group of the archival specimens.

1(7), 62-69.

[13] Outwater, E. K., & Mitchell, D. G. (1996). Normal ovaries and
functional cysts: MR appearance. Radiology, 198(2), 397-
402.

[14] Pascual, M. A., Graupera, B., Pedrero, C., Rodriguez, |., Ajossa,
S., Guerriero, S., & Alcazar, J. L. (2017). Long-term Results
for Expectant Management of Ultrasonographically Diagnosed
Benign Ovarian Teratomas. Obstet Gynecol., 130(6), 1244-
1250. doi: 10.1097/A0G.0000000000002327

[15] Proniaiey, V. I, Svystoniuk, . U., & Akhtemiichuk, Yu. T. (1995).
Changes of embryonic length depending on their age, kind
and concentration of fixators. Theses published in the materials
of the | International Congress on Integrative Anthropology,
Ternopil (p. 277-278). Ternopil: [w.p].

[16] Regan, S. L. P., Knight, P. G., Yovich, J. L., Stanger, J. D.,
Leung, Y., Arfuso, F., ... Dharmarajan, A. (2018). The effect
of ovarian reserve and receptor signalling on granulosa cell
apoptosis during human follicle development. Mol Cell
Endocrinol., 470, 219-227. doi: 10.1016/j.mce.2017.11.002

[17] Saksouk, F. A., & Johnson, S. C. (2004). Recognition of the
ovaries and ovarian origin of pelvic masses with CT.
Radiographics, 1, 133-146.

[18] Shelamova, M. A, Insarova, N. |., & Leshchenko, V. H. (2010).
Statistical analysis of medical-biological data applying Excel
program. Educational-methodiccal manual. Minsk: BSMU.

[19] Sulak, O., Malas, M. A., Esen, K., Cetin, E., & Tagil, S. M. (2006).
Size and location of the fetal human ovary. Fetal Diagnosis
and Therapy, 21(1), 26-33.

[20] Togashi, K. (2003). MR imaging of the ovaries: normal
appearance and benign disease. Radiologic Clinics of North
America, 41(4), 799-811.

[21] Venturoli, S., Porcu, E., Fabbri, R., Paradisi, R., Orsini, L. F, &
Flamigni, C. (1984). Ovaries and menstrual cycles in
adolescence. Gynecologic and Obstetric Investigation, 17(4),
219-222.

[22] Yalcin, |., Meydanli, M. M., Turan. A. T., Taskin, S., Sari, M. E.,
Gungor, T., ... Ayhan, A. (2018). Carcinosarcoma of the ovary
compared to ovarian high-grade serous carcinoma: impact of
optimal cytoreduction and standard adjuvant treatment. Int J
Clin Oncaol., 23(2), 329-337. doi: 10.1007/s10147-017-1215-
X

[23] Young, R. H. (2018). Ovarian sex cord-stromal tumours and
their mimics. Pathology, 50(1), 5-15. doi: 10.1016/
j-pathol.2017.09.007

[24] Zenkina, V. G. (2014). Morphological features of ovarian
fetuses and infants. Fundamental studies, 3(7), 504-508.

[25] Zhao, D., Qu, Q., Dai, H., Liu, Y., Jiang, L., Huang, X., & Hao, C.
(2018). Effects of hypoxia-inducible factor-1a on endometrial
receptivity of women with polycystic ovary syndrome. Mol
Med Rep., 17(1), 414-421. doi: 10.3892/mmr.2017.7890

XAPAKTEPUCTUKA AEYHUKIB Y MNIOAOBOMY MEPIOAI: TOMOrPA®IYHI TA MOP®OMETPUYHI NAPATENI

lMpohxsiee . B., Bynuk P. €.

Badu ceyocmameeoi cucmemu riociGarome 3-me micuye 3a 4acmomot SUHUKHEHHS. Ceped HUx 8adu pOo38UMKY XIHOYUX cmamesux
opaaHie cmaHoename 0o 6 %. Came momy OocnidxXeHHS nepuHamarnbHOi aHamoMmii HUHi Habysae 0cobnueo 8aXu8020 3HaYEHHS.
Mema pobomu - ecmaHogsumu gikosi ocobrniueocmi 6ydosu ma mornoepadpii seqHuKie nnodie, a makox cniflbHi ma 8idMiHHI meHAeHuii
3MiH MopgboriozidHUX napamempie se4Hukie 08ox epyn nnodie giddaneHux y yaci. [JocnidxeHHs nposedeHi Ha 080X epynax rnodie
moduHu 4-10 micsauie possumky - 161,0-500,0 mm mim’ssHo-n’amkoeoi’ doexuHu. lNepwa epyna - 35 npenapamis, po3dineHux Ha 7
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nidepyn 8idnosidHo micsusm po3sumky (4, 5, 6, 7, 8, 9i 10), 6yna cgpopmosaHa 3 nnodie, wio nomepnu ernpodoex 2017-2019 pp. Apyea
epyna byna cgopmosaHa 3 npenapamie nnodis, wjo bynu 3ibpaHi enpodoex 1970-1990 pp. CmamucmuyHull aHasi3 ompumMaHux
pesynbmamie nposedeHull y niueHsiliHomy cmamucmudHomMmy nakemi "Statistica 6.0". [lposedeHa ouiHka xapakmepy posnodinie ons
KOXHO20 3 ompuMaHux eapiayiliHux psidie, eusHa4deHi cepedHi Onsi KOXHOI 03HaKu, W0 8us4aembCsi, cmaHOapmHe keadpamuy4He
8I0XUNEHHS, NPOUEeHMUsIbHUU po3Max rokasHukig. [JocmosipHicmb pi3HUYi 3Ha4YeHb MiX He3anexXHUMU KiflbKICHUMU eeruduHamu
8usHadarnu 3a doriomoeoto U-kpumepisi MaHa-YimHi. B pe3ynbmami nposedeHux docnidxeHb 8CMaHOB/IEHO, W0 8UCXIOHE MOMOXEHHS
S€YHUKI8 paHHiX nnodie MOxHa eeaxamu HopMok 01 aHoI 8iKO8OI epynu, npome maka monozpacghisi ceid4ump nNpo 3ampumKy
pO38UMKY Ha Mi3HiX emarax nepuHamarnbHO20 po38umKy. [JoexuHa sieYHuUKie 080X 2pyn nocmynogo 36inbwyemscs 3 4 no 10 micayp,
3 0esIKOK 3ampumMmKolo pocmy Ha 6 Mmicsayi, Wo iMO8ipHO ro8'sa3aHo 3 iHmeHcuikauiero po3pocmaHHs ix napeHximu i 8idnosidHo
iHMeHcuBHO20 36inbUWeHHS iX WUPUHU ma mosuwuHu. binbwicme napamempie sie4HuUKa rniodie 9-10 micsyie 00CMOGIPHO He Pi3HSIMbCS,
wo ceidyump npo 3asepuwleHHsi cmaHoseHHs 0eiHimugHoi 6ydosu se4YHUKI8 Ha 9 Micaui 8HymMpiWwHLO0ymMpobHO20 PO38UMKY.
lNopieHsiHHA napamempig 080x po3sedeHux (8id0aneHux) y Yaci epyn npernapamig rninoodie ekalye Ha me, Wo y nepesaxHit binbwocmi
rokKa3HuKie aHHi He pi3HIMbCs, npome y nnodie 8 micsuss doexuHa npasoao sAeYHUKa i 7 Micsysi 008XUHa 11i8020 SIEYHUKA Y CyYacHUX
docnidx)eHHsIX MeHWa HiX y apxigHux rpenapamis. Tak camMo WupuHa 11is020 ieYHUKa cyqacHux rodie 4 micsys 0ocmoesipHo MeHwa
3a maky apxigHux npenapamig. ToguwuHa npaeozo sieyHuka rnnodie 7 ma 10 micAyie cydacHux nnodie AOCMOBIPHO MeHwWa, HiX y
8i0noeiOHUX 2pynax apxieHux npenapamis. ToswUHa 1i6020 SIEYHUKa Cy4YyacHUX Miodie OOCMOBIPHO MeHWwa 3a maky apXigHux
npenapamig Ha 10 micsui. Omxe, 3 42 nap AocrnidxeHUxX MopghoMmempuyHUX napamempie 080x epyr r1odig, 00CMOBIPHY 8iOMIHHICMb
gusieunuU nuwe y 2 napax rnapamempis, w0 c8i0Yumb Npo He3Ha4yHi 3MiHU yux rnapamempis enpodosx 27-49 pokis.

KnruoBi cnoBa: sieyHuku, nnid, aHamomisi, nooduHa.

XAPAKTEPUCTUKA ANYHWUKOB B NNOAHOM NEPUOAE: TONOINPA®UYECKUE U MOP®OMETPUYECKUE NAPANNENAU
lponsies [. B., Bynbik P. E.

lMopoku mouernonosoli cucmeMb! 3aHuMalom 3-e Mecmo no yacmome 803HUKHO8eHUs.. Cpedu HuX, MOPOKU pa3sumus XeHCKUX
rnosoebix opeaHos cocmassnsiom 00 6 %. VimeHHo nosmomy uccredosaHus rnepuHamanbHOU aHamomuu celiyac npuobpemaem
0CObEHHO 8axkHOe 3HayeHue. Llenb pabomel - ycmaHo8UMb 803pacmHble 0COBEHHOCMU CMPOeHUs U morogpaghuu SUYHUKO8 710008,
a makxe obwue u omnu4yumersibHble MeHOeHUUU U3MEHEHUs1 MOPghoio2U4eCKUX napamempos SUYHUKO8 08yx omdasieHHbIX 80 8peMeHU
epynn nnodos. NccnedosaHus nposedeHbl Ha 08yx epynnax nnodoe yenoseka 4-10 mecsyee passumus - 161,0-500,0 MM memeHHO-
nsamoyHou OnuHbl. [Nepeas epynna - 35 npenapamos, pa3deneHHbIX Ha 7 Nod2pyrn coomeemcmeeHHO Mecsiyam pasgumusi (4, 5, 6, 7,
8, 9 u 10), 6bina cepopmuposaHa u3 10008, Ymo ymepnu 8 medyeHuu 2017-2019 ee. Bmopasi epynna 6bina cghopmupogaHa u3
npenapamos 10008, cobpaHHbix 8 meyeHuu 1970-1990 2e. Cmamucmuyeckuli aHanu3 rnony4YeHHbIX pe3yrbmamos nposedeH 8
TUYyEeH3UOHHOM crmamucmuyeckom nakeme "Statistica 6.0". [lposedeHa oyeHka xapakmepa pacripedesneHuli 0515 Kax9d020 U3 r0/1y4eHHbIX
8apuayuUoHHbIX psidos, orpedernieHbl cpedHuUe Onsi Kax0020 u3y4YaeMoz0 fnpusHaka, cmaHlapmHoe keadpamu4yecKoe OMmKIIOHeHUe,
npoyeHmMubHbIU pasmax rnokasamereu. [JocmosepHocmbs pasnuyuti 3Ha4eHul Mexoy He3aeucuMbIMU KOMUYeCMeeHHbIMU 8erluquHamu
onpedensnu ¢ nomowbto U-kpumepusi MaHa-YumHu. B pe3dynibmame rpogedeHHbix uccriedogaHull ycmaHo8/1eHO, 4mo 80cxodsuwee
M0/10XKeHUe SUYHUKO8 paHHUX 10008 MOXHO cHumamb HopmoU Onisi OaHHOU 803pacmHoU epymrbl, 0OHaKo makasi moroepagus
ceudemeribcmayem 0 3adepxkKe pa3sumus Ha MO30HUX dmarnax nepuHamarsbHo20 pa3gumus. [nuHa sudHUKoe d8yx epyrin nocmereHHo
ysenuyusaemcs ¢ 4 no 10 mecsy, ¢ Hekomopol 3adepxkol pocma Ha 6 mecsiye, nPednonoxumernbHO C8S3aH0 ¢ UHMeHcugukayuel
paspacmarusi Ux napeHxumMbl U COOMBemMCcmMeEEHHO UHMEHCUBHO20 y8eruYeHUs UX WUPUHbI U monujuHsl. bonswuHcmeo napamempos
sAUYHUKa nnodos 9-10 mecsiyes 00CMOBEPHO He pa3nuyanuch, Ymo ceudemeribCmeayem O 3agepuweHuU cmaHosneHus1 0e¢huHUMUBHO20
CMPOEeHUSs IUYHUKO8 Ha 9 mecsiue eHympuympobHo2o pa3zsumus. CpasHeHue napamempos 08yx pa3seleHHbIX (ydaseHHbIX) 80
8pemMeHU 2pynr npenapamos niodos ykasbieaem Ha mo, 4mo & nodasnsoujem 6onbwuHcmee nokazamesieli 0aHHbIe He pasnuyanucs,
o0Hako y rnrnodoe 8 mecsiya OriuHa npasoe2o siUYHUKa U 7 Mecsiya - OruHa 518020 SIUYHUKa 8 CO8PEMEHHbIX UCC1e008aHUsIX MEeHbUe
yeM y apxueHbix npenapamos. Takxe wupuHa 11e8020 SUYHUKa CO8PeMEeHHbIX 110008 4 mecsiua OOCMO8EPHO MeHbWe, YeMm y
apxusHbIx npenapamos. TonwuHa npasozo sudHuka rnnodos 7 u 10 mecsues co8pemMeHHbIX 110008 00CMOBEPHO MEHbWE, YeM y
coomeemcmsywux apynnax apxusHbix rnpenapamos. TonwuHa 1eeo2o AUYHUKa CO8PeMeHHbIX 10008 AOCMO8EPHO MeHbWEe MaKyio
apxusHbix npernapamos Ha 10 mecsue. imak, u3 42 nap uccredosaHHbIX MOpghoMempuyecKux napamempos 08yx epymn nnodos,
docmosepHoe omiuque 0bHapyXXunu MosibKo 8 2 napax napamempos, Ymo ceudemeribcmeyem O He3HayumesbHbIX U3MeHeHUsX
amux napamempos 8 mevyeHue 27-49 nem.

KntoueBble cnoBa: SUYHUKU, 1100, aHamoMUs], Yeslo8ex.
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Function System 1070 series. The analysis of the obtained results was carried out with
the help of the licensing program "Statistica 5.5" using non-parametric methods of
estimation of indicators. It is established that the indicators of vital capacity of lungs,
forced vital capacity, forced capacity of lungs on inhalation, maximal voluntary ventilation,
forced expiratory flow rate respectively of 25 % of forced vital capacity, maximum peak
expiratory flow, inspiratory capacity, expiratory reserve volume and one-second forced
exhalation volume in young men each calendar year and the general group is significantly
higher compared to the corresponding years of ontogeny in young women. The only
spirometric indicator that is significantly higher for young women than for young men is
the Tiffno Index. The revealed sex differences in the magnitude of spirometric parameters
can be explained by the significant somatometric differences between the male and
female body. Based on the results obtained, we can conclude that the vast majority of
spirometric parameters in young men in all calendar periods of adolescence have
higher rates than in young women. The most significant gender differences in the
majority of spirometric parameters were identified in 18-year-olds.

Keywords: spirometry, spirometric indices, young men, young women, sexual
dimorphism.

Introduction

The factor of sexual dimorphism is dominant in the increased exacerbation and greater incidence of asthma
ontogenetic formation of different organs and systems. Inthis  than young women, and in adolescence and adulthood this
area, there are studies related to the determination of the  tendency is more pronounced in women. In chronic
sex differences of cardiovascular and parenchymal organs ~ obstructive pulmonary disease (COPD), a disease that has
[8, 16, 18]. There is no exception regarding the presence of  historically been considered a men's disease, the mortality
signs of sexual dimorphism and respiratory organs, morpho- ~ rate among women is now higher than among men [19].
functional indicators of which have significant sex differences COPD in women differs from men in phenotype,
in different periods of ontogeny [11, 15]. symptomatology and comorbidities. Women are more likely

In addition, there has been an increasing number of to develop chronic bronchitis, have more severe shortness
epidemiological studies recently revealing gender of breath and comorbidity about diseases of the nervous
differences in the prevalence and progression of respiratory ~ system, in particular depression [21]. Compared to men,
diseases [5]. In particular, adolescence young men have an ~ COPD in women revealed less airway obstruction, but more
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serious impairment in gas transmission mechanisms.
Parenchymal lesions in assessing lung diffusion capacity
had a higher ratio of one-second forced expiratory volume
(% of predicted) in women than in men [13].

Gender differences in the prevalence and progression
of cystic fibrosis have been established [22]. In women, this
genetic disease has worse effects (leading to a reduction in
life expectancy) than in men, especially in response to
Pseudomonas aeruginosa respiratory infections. Women
also become colonized by certain common agents of cystic
fibrosis earlier than men [20].

The rationale for such gender inequalities in respiratory
diseases is only beginning to unfold, and further exploration
of the mechanisms that will help develop treatment options
for more effective individualized patient care. One of the ways
of solving this problem is the study of spirometric parameters
[6, 7, 12, 14] in practically healthy individuals of different sex
of a separate ontogeny period in order to establish age and
sex norms [1].

The aim of this work is to establish the sex characteristics
of spirographic normative indices in practically healthy young
men and young women within the juvenile ontogeny period.

Materials and methods

The materials of the study were obtained from the data
bank of the research center of National Pirogov Memorial
Medical University, Vinnytsya. Spirographic examination of 109
young women of the ontogeny adolescence was performed,
including: 17-year-olds - 29; 18-year-olds - 27; 19-year-olds -
25; 20-year-olds - 28 people and 124 young men, including:
17-year-olds - 28; 18-year-olds - 37; 19-year-olds - 27; 20-
year-olds - 32 people. Spirographic examination was
performed according to the method of the American
Association of Pulmonologists [2] on the device Medgraphics
Pulmonary Function System 1070 series. The following
spirographic parameters were investigated: FVC - forced vital
capacity; SVC - vital lung capacity; FIVC - forced lung capacity
for inhalation; MVV - maximal voluntary ventilation; FEF 25 % -
forced expiratory flow, respectively, of 25 % of the forced life
capacity; FEF 50 % - forced expiratory flow of 50 % of forced
life, respectively; FEF 75 % - forced expiratory flow, respectively,
of 75 % of the forced life capacity; FEF 75-85 % - forced
expiratory flow (75 % to 85 % exhaled expiratory vital capacity,
respectively), FEF 25-75 % - average expiratory flow; FEF MAX
- maximum peak expiratory flow; IC - inspiratory capacity; ERV
- expiratory reserve volume; FIF 50 % - forced inspiratory flow,
which is 50 % of the exhale from the forced life capacity; FEV1
- one-second forced expiratory volume; FEV1/FVC is the ratio
of one-second forced expiratory volume to the forced vital
capacity (Tiffno Index). The results obtained were analyzed
using the Statistica 5.5 licensing program, using non-
parametric methods of estimating indicators.

Results
We found that the vital capacity index in 17-year-old young
men was significantly greater than in 17-year-old young

women (p<0.001), in 18-year-old young men significantly
higher than in 18-year-old young women (p<0.001), in 19-
year-old young men were significantly larger than 19-year-
old young women (p<0.001) and 20-year-old young men
were significantly larger than 20-year-old young women
(p<0.001). The value of the vital capacity index s significantly
higher in the general group of young men than in the general
group of young women (p<0.001), which logically follows
from the previous regularities (Table 1). The rate of forced
vital capacity in young men is significantly higher (in all cases
p<0.001) than in young women. We found that the forced
inspiratory flow in 17-year-old young men was significantly
higher than in 17-year-old young women (p<0.01), in 18-
year-old young men significantly higher than in 18-year-old
young women (p<0.001), in 19-year-old young men were
significantly larger than 19-year-old young women (p<0.01)
and in 20-year-old young men were significantly larger than
20-year-old young women (p<0.001). The magnitude of the
forced inspiration flow was significantly higher in the general
group of young men than in the general group of young
women (p<0.001) (see Table 1).

It was found that the maximal voluntary ventilation rate in
young men was significantly higher (in all cases p<0.001)
than in young women in all ages during the adolescent
ontogeny period and in the general comparison groups.
The expiratory volume rate, which is 25 % of exhalation from
the forced vital capacity, respectively, in 17-year-old and 18-
year-old young men was significantly higher than in 17-year-
old and 18-year-old young women (in both cases, p<0.001),
in 19-year and 20-year-old young men were significantly
larger than young women of the corresponding calendar
age (in both cases p<0.01) in the general group of young
men than in the general group of young women (p<0.001). It
was found that the expiratory volume rate, which is 50 % of
exhalation from the forced vital capacity in 17-year-old young
men was significantly higher than in 17-year-old young
women (p<0.001), in 18-year-old young men significantly
higher than in 18-year-old young women (p<0.001), in the
general group of young men significantly higher than in the
general group of young women (p<0.001). The expiratory
volume rate, which is 75 % of exhalation from the forced vital
capacity was significantly higher in the general group of
young men than in the general group of young women
(p<0.001) and in 17-year-old young men than in 17-year-old
young women (p<0.01), in 18-year-old young men than in
18-year-old young women (p<0.001). We found that the
expiratory volume rate, respectively, from 75 % to 85 % of
exhaled expedited life capacity in 17-year-old young men is
greater than in 17-year-old young women (p<0.01), in 18-
year-old young men is greater than in 18-year-old young
women (p<0.05), in the general group of young men than in
the general group of young women (p<0.01) (see Table 1).

The mean expiratory flow rate in 17-year-old young men
was significantly higher than in 17-year-old young women
(p<0.001) and in 18-year-old young men than in 18-year-old
young women (p<0.001). We found that the value of this
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Table 1. Sexual dimorphism of spirographic indices in yuong men

and yuong women (M0).

Continuation of table 1.

Indicators Age groups Young women Young men
17 3.701+0.982 5.028+1.235***
18 3.349+0.953 5.486+1.394***
FEF(ﬁS)—?S% 19 3.997+1.173 4.692+1.663
20 4.500+1.161 5.173+1.618
Total 3.864+1.126 5.153+1.463**
17 6.636+1.072 9.676+2.403***
18 6.233+1.688 10.49+2.29***
FEF MAX (I/s) 19 7.173+1.661 10.47+2.09***
20 7.323+1.918 10.99+2.26***
Total 6.778+1.604 10.60+2.31***
17 2.727+0.645 3.456+0.644***
18 2.687+0.549 3.490+0.558***
IC (1) 19 2.552+0.403 3.468+0477**
20 2.627+0.387 3.711+0.760***
Total 2.627+0.494 3.588+0.655***
17 1.251+0.291 1.926+0.484***
18 1.325+0.286 1.9830.680***
ERV (I) 19 1.578+0.427 2.094+0.680*
20 1.676+0.563 2.098+0.649**
Total 1.411+0.458 2.076+0.622***
17 2.265+0.856 2.911+1.466
18 2.374+1.000 2.935+1.105*
FIF 50 % (I/s) 19 241240812 2.871+1.072
20 2.557+0.869 2.991+1.403
Total 2.374+0.822 2.979+1.240*
17 3.214+0.510 4.428+0.844***
18 3.204+0.604 4.598+0.975***
FEV1 (I) 19 3.432+0.688 4.34410.841*
20 3.551+0.682 4.720+0.885***
Total 3.305+0.619 4.641+0.889***
17 86.85+7.14 86.47+6.32
18 86.81+7.68 86.3915.20
FEV1/FVC (%) 19 87.82+7.46 83.53+8.39
20 87.68+£10.87* 85.22+5.32
Total 87.72+8.26™* 85.2116.45

*hk

Notes:

if p<0.05.

- indicator of statistical significance of sex differences
if p<0.001; ** - indicator of statistical significance of sex differences
if p<0.01; * - indicator of statistical significance of sex differences

Indicators Age groups ‘Young women Young men
17 3.980+0.762 5.384+0.701***
18 4.011+0.536 5.473+0.805**
SVC (1) 19 4.13040.628 5.561+0.712**
20 4.305+0.675 5.809+0.916***
Total 4.039+0.676 5.665+0.825**
17 3.7154£0.619 5.1164£0.994***
18 3.723+0.696 5.307+£1.130***
FVC (l) 19 3.895+0.674 5.200+0.865***
20 4.005+0.734 5.402+£1.119***
Total 3.767+0.665 5.417+1.044***
17 2.685+0.672 3.608+1.147*
18 2.761+0.788 3.702+1.124**
FIVC (1) 19 2.921+0.633 3.704+1.024*
20 2.462+0.663 3.677+£1.134**
Total 2.686+0.715 3.682+1.065***
17 100.0£19.9 153.3+38.7***
18 105.9+21.3 181.5+34.1***
MVV (I/m) 19 104.0+28.3 176.5+£32.3***
20 121.8+23.5 189.9+34.0***
Total 106.4+24.0 180.8+37.3***
17 5.775+0.847 7.985+1.789***
18 5.348+1.181 8.780+2.012***
FEF 25 % (I/s) 19 6.285+1.299 8.007+2.417*
20 6.906+1.544 8.647+2.139*
Total 6.047+1.367 8.566+2.073***
17 4.213+0.956 5.654+1.270***
18 3.685+0.986 6.242+1.706™**
FEF 50 % (I/s) 19 4.438+1.332 5.156+1.822
20 5.030+1.344 5.746+1.885
Total 4.342+1.202 5.787+1.675**
17 2.203+0.701 2.963+1.038**
18 2.052+0.724 2.985+1.031***
FEF 75 % (I/s) 19 2.355+0.856 2.609+1.120
20 2.678+0.704 2.954+1.250
Total 2.33440.765 2.902+1.084***
17 1.675+0.619 2.342+0.902**
18 1.684+0.604 2.245+0.871*
FEF (7"2;85 % 19 1.870+0.758 1.968+0.927
20 2.107+0.697 2.245+1.093
Total 1.859+0.691 2.218+0.946*

indicator is greater in the general group of young men than
in the general group of young women (p<0.001). Indicators
of maximum peak expiratory flow and inspiratory capacity in
young men of the general group and each calendar year

were significantly higher compared to the corresponding
years of ontogeny in young women (in all cases, p<0.001)
(see Table 1).

It was found that the residual expiratory volume rate in
17-year-old young men was significantly higher than in 17-
year-old young women (p<0.001), in 18-year-old young men
significantly higher than in 18-year-old young women
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(p<0.001), in 19-year-old young men were significantly larger
than 19-year-old young women (p<0.01) and 20-year-old
young men were significantly larger than 20-year-old young
women (p<0.01). The value of the residual expiratory volume
was significantly higher in the general group of young men
than in the general group of young women (p<0.001), which
is quite clear when considering the previous patterns.

The forced expiratory volume rate, which is 50 % of
exhalation from the forced vital capacity of only 18-year-old
young men is significantly greater than in 18-year-old
adolescent young women of ontogeny period (p<0.05), in
the general group of young men the value of this indicator is
greater than in the general group of young women (p<0.001).

It was found that the one-second forced expiratory volume
of young men in all comparison groups (p<0.001) was
significantly higher than that of young women.

We found that in the general group of young women the
value of the Tiffno index was significantly higher than in the
general group of young men (p<0.01) and in 20-year-old
young women greater than in 20-year-old young men
(p<0.05) (see Table 1).

Discussion

In most scientific studies, there are significant differences
in spirometric parameters between male and female [3, 4,
10]. Analyzing the sex characteristics of spirometry indices
within the adolescent ontogeny period, we find that in all
cases they are of greater importance in male than female,
except for the Tiffno index. We found that the index of vital
capacity of lungs in young men each calendar year (at 17
years by 35.27 %, at 18 - 36.45 %, at 19 - 34.64 %, at 20 -
34.93 %) and the general group (by 40.25 %) significantly
higher compared to the corresponding years of ontogeny in
young women. V. A. Melnyk and S. N. Melnyk [15] found that
the rates of vital capacity of the lungs were higher in young
men compared to young women in all age groups, and it
was found that with age within the adolescent ontogeny, this
indicator increases more rapidly in representatives male.
This pattern is confirmed by the results obtained in our study,
within the adolescent ontogeny period.

The most significant gender differences in the magnitude
of the forced vital capacity index were established at the age
of 18 (it is 42.57 % higher for young men than for young
women); in 17-year-old young men this indicator is 37.71 %
higher than in young women; in 19-year-olds - by 33.50 %; in
20-year-olds - by 34.88 %; in the general group of young men,
compared with the general group of young women by 43.80 %.
We found that the forced expiratory lung capacity of adolescents
in each calendar year is significantly higher than the
corresponding years of ontogeny in young women: in the 17
and 18 years, an increase is observed in the range of 34 %, in
19 years found the smallest gender difference (only 26.80 %
this indicator is higher in young men), in 20 years - the highest
(by 48.94 %). The maximum voluntary ventilation rate is
significantly higher for young men than for young women in
all ages, particularly for 17-year-old young men by 53.30 %

higher than for 17-year-old young women, in 18.3-year-old
young men by 71.38 %, in 19-year-old young men - by 69.71
%, in 20-year-old young men - by 55.91 %; in the general
comparison groups, the gender difference is 69.92 %.

It was found that the expiratory volume rate, respectively,
of 25 % of the forced vital capacity was significantly higher in
young men each calendar year compared to the
corresponding years of ontogeny in young women. In 17
years the sex difference of this indicator is 38.26 %, in 18 -
64.17 %, in 19 - 27.39 %, in 20 - 25.20 %, in the general
group - 41.65 %. It was found that the expiratory volume rate
of 50 % of the forced life capacity of young men, respectively,
compared to young women, was significantly higher only in
the first half of the ontogeny adolescent period (at 17 by
34.20 %, at 18 by 64.17 %). As with the previous spirometric
index, the expiratory volume rate, respectively, in 75 % of the
forced life capacity has significant gender differences only
in 17-year-olds (34.49 % higher in young men) and 18-year-
olds (45.46 % higher in young men) persons of adolescent
ontogeny.

The expiratory volume rate, respectively, from 75% to 85%
of exhaled expiratory life capacity in 17-year-old young men
was significantly higher (39.82 %) than in 17-year-old young
women, 18-year-old young men higher (33.31 %) than their
peers young women. In the first half of the adolescent
ontogenesis, the mean expiratory flow rate was significantly
higher in males compared to females (by 39.82 % at 17,
33.31 % at 18).

The maximum peak expiratory flow rate in 17-year-old
young men is 53.95 % higher than in 17-year-old young
women, in 18-year-old young men by 49.66 %, in 19-year-
old young men by 32.70 % and in 20-year-olds young men
are 25.17 % higher than in young women of the same age.

It was found that the rate of inspiratory capacity in young
men is significantly higher than that of young women in all
ages during adolescence (at 17 years by 26.73 %, at 18 -
29.88 %, at 19 - 35.89 %, at 20 - 41.26 %). The value of this
indicator is higher in the general group of young men
compared to the general group of young women (by 36.58
%), which confirms the age differences we have established
when comparing individual groups of young men and young
women. We found that the residual exhalation volume of 17-
year-old young men was greater than that of 17-year-old young
women (by 53.95 %), that of 18-year-old young men was
greater than that of 18-year-old young women (by 49.66 %),
19-year-old young men - than 19-year-old young women
(32.70 %), 20-year-old young men - less than 20-year-old
young women (25.17 %). Thus, we found that this spirometric
indicator in young men each calendar year is significantly
higher than in young women, and, the most significant
manifestations of sexual dimorphism are observed in the
first years of adolescent ontogeny. The rate of forced inspiratory
flow, which is 50 % of exhalation from the forced life capacity
only in 18-year-old young men is significantly higher (by 23.63
%) than in 18-year-old young women. In the general group
of young men the value of this indicator is much higher (by
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25.48 %) than in the general group of young women.

It is established that the indicator of one-second forced
exhalation volume in young men of every calendar year is
significantly higher compared to the corresponding years of
ontogeny in young women (in 17 years by 37.77 %, in 18 -
43.50 %, in 19 - 26.57 %, in 20 - 32.92 %). The one-second
expiratory volume is accordingly 40.42 % higher in the general
young men group than in the young women group, which
clearly follows from the previous patterns.

The only spirometric indicator that is significantly higher
for young women than for young men is the Tiffno Index.
This figure is significantly higher in 20-year-old young women
than in 20-year-old young men, and in the general group of
young women, the Tiffno index is significantly greater than in
the general group of young men.

The sex differences we found in the magnitude of
spirometric parameters can be explained by the significant
somatometric differences between the male and female
body. Indeed, it is the complex of anthropometric and
somatotypological features that determines the features of
morpho-functional indicators [23]. Recent scientific studies
reveal the relationship between individual indicators of the
external structure of the body and those of external respiration
[22]. Relationships of fat mass with indicators of pulmonary
function for both age and sex were detected. On the other
hand, total non-fat mass showed a positive association with
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CTATEBI OCOBNUBOCTI CMIPOMETPUYHUX NOKA3HUKIB Y OHALIbKOMY NEPIOAI OHTOMEHE3Y

Kupu4erko 1O0. B., CapagpuHiok J1. A., Capaghunrok 1. B., PomaHeHko O. I., Jlicuuwun I". B.

®akmop cmamegozo dumMopghiaMy Mae OOMIHaHMHe 3HaYEeHHS Y OHMO2eHemMuUYHOMY ¢hopMy8aHHI Pi3HUX opa2aHie ma cucmeM, 30Kpema
opaaHie duxaHHs, MOPghO-byHKUIOHaNbHI MOKa3HUKU SIKUX Malomb 3Ha4yHi cmamesi 8idmiHHocmi. Mema pobomu - ecmaHosumu
cmamesi ocobrueocmi HoOpMamuHUX MOKa3HUKI8 criipoepadii y npakmu4yHo 300po8UX IOHaKie i 0ig4am y Mexax toHaubKoz20 rnepiody
oHmoeeHe3y. [NposedeHo criipoepaghiyHe obcmexeHHs 109 digdyam roHaUbKo20 nepiody oHmMozeHe3sy, 3 Hux: 17-pidHux - 29; 18-pidyHux
- 27; 19-piyHux - 25; 20-piyHux - 28 ocib ma 124 xnonuje roHaybKoeo 8iky ceped skux: 17-piyHux - 28; 18-piyHux - 37; 19-piyHux - 27;
20-piyHUx - 32 ocobu. CnipoepachiyHe AocridxeHHs1 Mpoeodusnu 3a Memodukor AMepuKaHCbKOI acouyiauii nynbmoHormnozie (1995) Ha
anapami Medgraphics Pulmonary Function System 1070 series. AHania ompumaHux pe3yrbmamie rnpogedeHuli 3a OOMOMO20t0
niyeHsitHoi npoepamu "Statistica 5.5" 3 sukopucmaHHAM Hernapamempu4yHUX Memodie OUiHKU rNoKa3HUKie. BcmaHoeneHo, Wo noKasHUKU
Xummeegoi eMHOCmI fle2eHb, ¢hopcosaHoOi Xummegoi eMHOCMI, ¢hopco8aHOi EMHOCMI fleeeHb Ha 80UXYy, MakcumMarbHOi A08inbHOI
seHmunAyii, o6'emMHoi weudkocmi suduxy eidrnosioHo y 25% ei0 ghopcosaHOl KUMMeoOi EMHOCMI, MakCuMasibHO20 rMiKO8020 MOMOKY
8uOUXY, EMHOCMI 80UXY, 3arULWKO8020 06'eMy 8UOUXY ma 0OHOCEKyHOHO20 06'eMy ghopcosaH020 8UOUXY 8 HOHaKI8 KOXXHO20 KasieHO0apH020
POKy ma 3a2anbHoi epyrnu 0ocmosipHO binblui y NMopieHSHHI 3 8i0N08IOHUMU poKaMu OHMozeHe3y y digdyam. EOUHUM CripoMempuYHUM
rnokasHuUkom, sikul y diedam docmoesipHo binbwull, HiX y tOHaKig, € iHOekc TighgpHo. BusieneHi cmamesi 8iOMiHHOCMI y 8efuYUHi
CrlipoMempuYHUX MOKa3HUKI8 MOXHa MOSICHUMU 3Ha4YHUMU COMamoMempuYyHUMU 8iOMIHHOCMSAMU YO/108i4020 ma XiHo4o2o mina. Ha
OCHO8i OMpPUMaHUX pe3yfbmamig MOXHa 3pobumu 8UCHOBOK, WO nepesaxHa binbwicmb crnipoMempuyYyHUX OKa3HUKI8 y IoHaKie 8 yci
KaneHOapHi nepiodu HaubKoeo 8iky Mae binblui 3Ha4eHHs, HiX y disyam. Halicymmesiwi cmamesi aidmiHHocmi y eenuyuHi binbwocmi
CrnipoMempuYHUX MOKa3HUKI8 8u3HayeHi y 18-piyHux ocib.

KnrouyoBi cnoBa: criipomempisi, cripoMempuyHi MokasHUKU, toHaku, digdyama, cmameeguli OUMOpPQi3m.

NonoBbIE OCOBEEHHOCTU CNMIUMPOMETPUYECKUX MOKA3ATENEN B KOHOLLECKOM NMEPUOAE OHTOMEHE3A

Kupu4eHko KO. B., CapaguHiok J1. A., CapagpuHtok I1. B., PomaHeHko A. WU., JlucyuwuH I. B.

®akmop nonogoz2o dumopgusma umeem OOMUHAHMHOE 3HaYeHUe 8 OHMO2eHemuU4YeCKOM (hopMUPOBaHUU PasfiuYyHbIX opeaHo8 U
cucmeM, 8 MoOM Yucsie op2aHos ObixaHus, MOPghO-(hyYHKUUOHaITbHbIE OKa3amesiu KomopbIX UMEOM 3Ha4YUMESIbHbIE 10/108bI1e Pa3nuYUusi.
Llenb pabomsi - ycmaHo8umb 1onoeble 0cobeHHOCmMU HopMamueHbIX oka3amedsiel criupogpaghuu y npakmuyecku 300po8bixX toHowel
u Gesywek 8 npedenax OHowWecKo20 nepuoda oHmozeHesa. [lposedeHo criupozpaguyeckoe obcrnedosaHue 109 desywek OHOWECKO20
rnepuoda oHmMozeHe3a, u3 Hux: 17-nemHux - 29; 18-nemxux - 27; 19-nemHux - 25; 20-nemHux - 28 yenoeek u 124 pebssm OHOWeECK020
go3pacma cpedu komopsbix: 17-nemHux - 28; 18-nemuux - 37; 19-nemHux - 27; 20-nemHux - 32 4enoeeka. Criupozpaghuyeckoe
uccrnedosaHus nposodunu no Mmemoouke AMepuKaHCKoU accoyuayuu nyrnbMoHonozoe (1995) Ha annapame Medgraphics Pulmonary
Function System 1070 series. AHanu3 nony4YyeHHbIX pe3yibmamos nposedeH C MoMOWbio IUUEH3UOHHOU npoepammbl "Statistica 5.5"
C ucrosib308aHUeEM HernapamMmempuyeckux Memodo8 OUEHKU roKasamersel. YcmaHo8neHo, Ymo rnoka3amesiu XU3HeHHOU eMKocmu
neakux, ¢hopcupo8aHHOU XU3HEHHOU eMKocmu, ¢hopcupo8aHHOU eMKOoCmuU re2Kkux Ha e00xe, MakKcumMasbHOU rpou3eosibHOU
geHmunayuu, obbemMHol ckopocmu ebidoxa coomeemcmeeHHO 8 25% om ¢hopcupos8aHHOU XU3HEHHOU eMKOCmU, MakKCUuMaribHO20
ruKoB8020 Nomoka ebidoxa, eMKocmu 800xa, 0cmamo4YHo2o obbema 8bldoxa U 0OHOCEKYHOHO20 obbema ¢hopcuposaHHO20 8bldoxa y
IoHowel Kaxdoeo KaneHOapHo20 200a u obuwel epynnbl 00cmoeepHO bornbwe o cpasHeHUr C coomeemcmeyrwumu eodamu
OHmMoeeHe3a y OegyweK. EQuUHCmMBeHHbIM criupoMempuyeckuM fokasamersneMm, Komopsbil y desywek 0ocmoeepHo bornbwe, Y4em y
toHowel, senssemcsi uHoekc TughpHO. BbiseneHHble nonosbie pasnuyusi 8 8eluYuHe CrupoMempuyecKux rnokasamesel MOXHO
06BbSICHUMb 3HaYUMesIbHbLIMU COMamoMEMPUYECKUMU PasiuYUusIMU My>XXCKO20 U XXEHCKO20 mena. Ha ocHoge nosy4YeHHbIX pesybmaimos
MOXHO cOenamb 8bI800, Ymo rnodasnsoujee boNbUWUHCMBO CIUPOMempuUYecKuXx rnokazamesel y roHowel 80 8ce KaneHOapHble
rnepuodbl IOHOWECKO20 803pacma umeem bonblwiue 3HadeHusi, Yem y Oesywek. CyuwecmeeHHble o108ble pas3nuyusi 8 eenuyuHe
bonbwuHCcMea crnupoMempuyeckux rokasamernel onpedesneHsl y 18-nemHux nuy.

KnroueBble cnoBa: criupomempusi, criupoMempuyeckue rokasamersnu, toHowu, 0esywKu, nomnoeol OuMopgu3m.
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The existing methods of evaluation of the state of a patient do not account for all
variables in their life. This creates a need to establish a complex approach in assessing
a patient's condition, including the integral criterion of their subjective state, the quality
of life (QL): physical, social and societal well-being. The evaluation is done using
certain surveys. Despite a significant amount of research on the quality of life of
patients with cardiovascular disease, the understanding of the link between the illness
and factors such as age, sex, diagnosis, and its distinctive features remains vague.

UDC: 611.1:364.12

CORRESPONDlNG AUTHQR The objective of the study is to assess the quality of life of hospitalized patients with
e-mail: monas839@gmail.com cardiovascular disease, depending on their age, sex and diagnosis. 115 hospitalized
Monastyrskyy Yu. I. cardiology patients (59 men and 56 women) were surveyed in the cardiology department

of Vinnytsia Regional Clinical Hospital named after Pirogov. The mean age of the
surveyed amounted to 57.71+1.32 years. 78 patients were diagnosed with different
forms of coronary heart disease (ll, Ill, 1V classes of angina, atherosclerotic and
postinfarction cardiosclerosis, cardiac arrhythmia and disturbances of impulse
conduction), mostly in combination with stage II-Ill of essential hypertension (EH).

Stage Il EH without CHD was observed in 17 patients, while 20 patients suffered from
different cardiovascular illnesses (myocarditis, pericarditis, cardiomyopathies, heart
defects). The control group comprised of 30 healthy individuals with no evident cardiac
pathology (17 men and 13 women), the mean age of whom amounted to 43.26+15.01

years. To evaluate the quality of life, the MOS-SF-36 questionnarie has been used,

which consists of eight sections, each scaled on 0-100. The higher the score was, the
better the state of health was. The validity of the results was determined by employing
analysis of variance, namely Student's T-Test. A reliable decrease in the quality of life
in all sections of the SF-36 Survey has been found as well as the difference in gender,

age, diagnosis, and its distinctive features. The figures of the quality of life during a
cardiac disease could be additional informative characteristics that should be used for
a better assessment of the health state of the patients and solutions for the efficacy of
their treatment.

Keywords: cardiovascular disease’s, quality of life, the SF-36 questionnarie.

Introduction

Over the past decades, significant growth of interest
took place among the clinicians in quality of life (QL), as
the current methods of evaluation of patient's condition and
efficiency of therapeutic interventions, as a rule, reflect a
biological model approach and fail to capture the diversity
of human life. This determines the need for wider
implementation of the complex approach in the evaluation
of patients' condition into clinical standards including
integral criteria of their subjective state, namely quality of
life (QL), as a measure of their physical, mental and social
well-being [16, 22]. In public health, the term "Health-related
Quality of life" is more common. When estimating it, both

patient's complaints caused by the disease and
concomitant complaints are taken into consideration which
allows establishing the effect of a disease on the
psychological and emotional states of a patient and their
social status [2, 9, 19].

Some studies have found that the QL indices in patients
with cardiovascular disease (CVD) make it possible to
measure accurately enough the disease effect on the
physical, psychological and social functioning of a patient,
the effectiveness of treatment, forecasting the clinical
course and the outcome of a disease [18, 20, 22]. Thus,
when measuring QL in patients with essential hypertension
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(EH), a reduction and the reasons for this decline have
been identified. It was found that QL is directly related to a
patient's volitional control and negatively correlated with
emotional instability, suspiciousness, anxiety, social control
of behaviour, and stress level [3, 19, 20]. QL in patients with
coronary heart disease (CHD) is 2.0-2.5 times lower than
that of healthy individuals. This occurs due to a pathological
process as well as the intensity of emotional and personal
disorders [1, 4, 13, 14]. The QL reduction in patients with
chronic heart failure (CHF) depends on its severity. In the
early stages of the disease, patients with CHF restrict their
work activities, lower daily life activities; in its late stages,
the pathology continues in a sharp reduction of all QL
parameters [7, 11, 23]. QL assessment can be useful in
clinical research and the choice of an individual treatment
policy for the stratification of risks in patients [18].

The development of contemporary methods for QL
measurement has led to the creation of special
questionnaires, with a sufficient level of safety
(reproducibility), validity, and sensibility. The questionnaires,
currently most widely used in clinical practice for evaluation
of QL of patients - irrespective of tested population disease
and specific characteristics of treatment - are: Sickness
Impact Profile (SIP), Nottingham Health Profile (NHP) and
Medical Outcomes Study 36 - Iltem Short Form heart survey
(SF-36) [6, 12, 16, 17, 22]. However, despite a significant
number of studies devoted to the QL of patients with CVD,
its relation to patients' age and gender, diagnosis, clinical
course peculiarities remain insufficiently explored.

The objective of the research is to assess QL in patients
with CVD who were admitted to the Cardiology Unit
according to their age, gender, and diagnosis, using the
SF-36 Health Status Survey.

Materials and methods

The test group consisted of 115 patients (59 men and
56 women) admitted to Cardiology Unit, Vinnytsia Regional
Clinical Hospital named after Pirogov. Before the beginning
of the assessment, all patients were informed about its goals
and tasks, the privacy of information obtained and they gave
their voluntary consent to survey.

The average age of participants amounted to 57.71+£1.32
years old (men 55.93+1.78, women 59.62+1.95). 78 patients
were diagnosed with different types of CHD (ll, lIl, IV functional
classes of cardiac angina, atherosclerotic and postinfarction
cardiosclerosis, arrhythmia and abnormal heart capacity),
in most cases in combination with stages II-lll EH; in 17
patients with stage Il EH without CHD, in 20 patients with
other diseases of cardiovascular system (myocarditis,
pericarditis, cardiopathy, heart defects). The control group
included 30 healthy people without cardiac pathology
symptoms (17 men and 13 women), whose average age
amounted to 43.26+15.01 years old.

To evaluate the quality of life of the participants, the
questionnaire MOS-SF-36 (Medical Outcomes Study-Short
Form) designed by J.E. Ware was applied [24]. The method

is designed for clinical trials of non-specific, health-related,
regardless of disease, gender, age-related peculiarities and
specific of all treatment options. The questionnaire was
thoroughly validated in patient-reported surveys of QL in
patients of different populations and it is considered as a
"gold" standard of a generic instrument to measure QL in
patients with CVD [16, 17, 19]. Data of MedLine, 2006 show
that SF-36 is nowadays used in 95% scientific studies
devoted to QL analysis in different diseases.

The survey consists of 11 sections, which include 36
questions. Outcomes are presented in scores (from 1 to
100), according to eight scaled scores. The scales are
grouped into two indicators: "Physical health" and "Mental
Health":

I. Physical health (PH)

1. Physical Functioning (PF) is a measure indicating the
degree to which the health limits physical tasks (self-care,
walking, going up the stairs, carrying heavy things, etc.).

2. Role-Physical Functioning (RP) is an impact of
physical status on role functioning (work, daily activities).

3. Bodily Pain (BP) is pain severity and its impact on a
patient's ability to do activities of daily living, including
housework and work.

4. General Health (GH) is an evaluation of the current
health status and prospects of treatment by a patient.

II. Mental Health (MH)

5. Vitality (VT) scale is a measure of vitality, energy level
or, vice-versa, fatigue).

6. Social Functioning (SF) scale is determined by the
degree to which physical or emotional condition limits social
activities (communication).

7. Role-Emotional (RE) is an impact of emotional status
on role-functioning, meaning an evaluation of degree in
which the emotional status includes job-related limitations
and limitations in the performance of other daily activities
(including time-consuming, decrease of work done,
reduction of its quality, etc.).

8. Mental Health (MH) score demonstrates self-
evaluation of psychic health, specifies mood (occurrence of
depression, anxiety, a general index of positive emotions).

The computer processing "SF-36 HEALTH STATUS
SURVEY)", available at http://vch.narod.ru was used in the
research. Graph 8 of basic scales has been constructed on
"raw" scores which are the percent rate from 0 to 100 scores
in reference to the highest possible score in each scale with
zero reference point. The higher score reflects a better health
state.

The validity of research outcomes was evaluated using
a method of variation statistics using Student's T-Criteria.
The reliably meaningful outcome is considered the one with
the difference of indicators p<0.05.

Results

Based on the findings, a reduction of QL in patients
with cardiovascular pathology has been identified in
comparison with healthy people, including all items of the
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Table 1. Indicators of quality of life in scores by scales of patients of the cardiology unit based on sex (Mtm).

Test Indicators of Questionnaire SF-36 (scores)
group PF RP BP GH VT SF RE MH PhC PsC
Men 47.03+ 27.53+ 48.21+ 45.62+ 41.30+ 46.67+ 35.40+ 55.53+ 4210+ 40.98+
(n=59) 2.21* 4.67* 3.10* 2.01* 2.48* 1.80* 5.63* 2.78 1.76 1.26
Women 39.63+ 13.86+ 35.72+ 4297+ 34.74+ 4476+ 25.60+ 4221+ 33.05+ 36.80+
(n=56) 2.99* 3.97* 3.45* 2.20* 247 1.98* 517* 2.85* 1.76 13.73
p'? >0.05 <0.001 <0.01 >0.05 >0.05 >0.05 >0.05 <0.01 <0.01 <0.05

Notes: PF - physical functioning; RP - role physical functioning; BP - bodily pain; GH - general health; VT - vitality; SF - social functioning;
RE - role-emotional; MH - mental health; PhC and PsC are correspondingly physical and psychological components of health; p'?2 -
credibility of differences between men and women; * - credibility of differences of indicators in comparison with control group.

Table 2. Indicators of quality of life of patients of cardiology unit on the basis of age (M+m).

Age of patients Indicators of Questionnaire SF-36 (scores)
PF RP BP GH VT SF RE MH
Under 45 years old (n=16) | 61.636.76 | 26.67+3.56 | 53.3147.72 | 47.95:4.75 | 36.00£3.96 | 40.13£3.93 | 45.90£12.12 | 51.04£5.05
45-59 years old (n=40) |47.93+4.04 | 28.21+5.82 |48.97+7.72 | 45441246 | 41.53+3.70 | 49.58+3.62 | 40.01£7.13 | 54.30+3.33
60-74 years old (n=59) | 37.05:2.66 | 15.74+2.49 | 34.07+3.45 | 42.82+2.20 | 36.31+2.42 | 44.79+1.77 | 21.30£5.07 | 45.83£3.26
75 and rz:]":rfogears 0 129511574 | 10.03£5.02 | 39.4147.30 | 41.16£5.68 | 37.5345.68 | 4522593 | 16.82+10.82 | 42.4718.80
Control group 43.26x15.01 77 5, 44 | 53.8040.73 | 61.30£0.45 | 56.56+0.33 | 55.1540.38 | 69.67:0.41 | 57.23:0.72 | 58.82+0.34
years old (n=30)
pi2 >0.05 >0.1 >0.1 >0.1 >0.05 >0.05 >0.1 >0.1
p? <0.05 >0.05 >0.05 >0.1 >0.05 >0.05 <0.05 >0.05
ps >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05
p* <0.001 <0.05 >0.05 >0.1 >0.1 >0.1 <0.1 >0.1
p's <0.001 <0.001 >0.05 >0.05 <0.001 <0.001 >0.05 >0.05

Notes: p'2 - the credibility of differences in the groups of patients aged under 45 years old and 45-59 years old; p?? - the credibility of
difference in the groups of patients aged 45-59 years old and 60-74 years old; p>* - the credibility of difference in the groups of patients
aged 60-74 years old and more than 75 years old. 4; p' - the credibility of difference in the groups of patients under 45 years old and
more than 75 years old; p'® - the credibility of difference in the groups of patients under 45 years old and control group.

SF-36 survey. The most dramatic reduction rates could be
observed in Physical Functioning (p<0.001) scale, Role-
Physical functioning (p<0.001), and Role functioning
specified by emotional status (p<0.001).

While considering gender difference, QL in women in
all scales of the survey appeared to be lower than that of
men; however, statistically significant differences were
revealed in three of them: impact of physical condition on
role functioning (p<0.001), bodily pain (p<0.01), and self-
evaluation of mental health (p<0.001) (Table 1).

The values of integral indicators of physical and
psychological health components were reliably lower for
women (Table 1). Gender differences are shown in
Figure 1.

The analysis of QL of patients within different age groups
has shown that QL worsened with age increase in most
scales of the survey, the most significant in groups of
patients of elderly and senile age, mostly in scales of
physical and role-physical functioning as well as in scale
related to role emotional status. At the same time, in scale
demonstrating bodily pain, the age-related difference of
indices was less considerable. The decline of indicators

in scales related to vitality, social functioning, and self-
evaluation of mental health was less significant, which is
possibly caused by partial adaptation to an existing long-
term disease (Table 2).

This information can be verified by analyzing physical
and psychological components of the questionnaire. The
indicators of physical component declined steadily with
age, especially in patients of elderly and senile age
(Fig. 2).

In assessing the outcomes of survey depending on
diagnosis, the degradation of QL indicators on almost all
scales (except for bodily pain) could be observed in patients
with EH; moreover, the decline in physical functioning and
role functioning scales could be caused by physical state,
general health and social functioning (Table 3).

The degradation of QL was significantly expressed in
the group of patients with CHD, and, similarly to patients
with EH, it decreased for account of physical functioning
indicators (p<0.001) and role functioning caused by physical
and emotional states (p<0.001), and, unlike the patients
with EH, it was defined by more intensive bodily pain
(p<0.05). At the same time, such indicators as vitality and

Ne34, Page 47-54

49



Quality of life in patients of specialised cardiology unit

Table 3. Indicators of quality of life of patients of cardiology unit on the basis of diagnosis (M+m).

Indicators of Questionnaire SF-36 (scores)
Test group
PF RP BP GH VT SF RE MH
ESSE”"?LZ‘;‘;‘;”G”S'O” 63.24+5.86 | 34.31:8.99 | 56.46£7.10 | 48.52:2.50 | 47.11+5.45 | 45.80+3.09 | 56.90+1.70 | 53.26+5.63
C°r°”ar{nrf7""8r;d'sease 30.86+2.47 | 19.20£3.70 | 37.112.55 | 43.42£1.91 | 36.862.13 | 45.771.56 | 26.54:4.43 | 48.27+2.67
Other pathology (n=20) [ 23.7615.44 | 16.23£7.73 | 50.1146.25 | 44.28+3.70 | 15.33+3.50 | 45.92£4.06 | 24.78+8.44 | 49.61:3.74
Age 43.26:15.01;
Control group of healthy | 77.02£0.44 | 53.80:0.73 | 53.80+0.73 | 56.56:0.33 | 56.56+0.33 | 56.56+0.33 | 57.23:0.72 | 58.82:0.34
persons (n=30)
p'2 <0.001 <0.001 >0.05 >0.05 >0.05 >0.1 >0.05 >0.1
p'a <0.001 <0.001 >0.1 >0.1 <0.001 >0.1 <0.05 >0.1
p2 <0.01 >0.1 >0.05 >0.1 <0.001 >0.1 >0.1 >0.1
pr <0.01 <0.001 >0.1 <0.001 >0.05 <0.01 >0.1 >0.05

Notes: p'2 - credibility of differences in the groups of patients with EH and CHD, p'3- credibility of differences in the groups of patients
with EH and other pathologies, p?® - credibility of differences in the groups of patients with CHD and other pathologies, p' - credibility of

differences in the groups of patients with EH and control group.

Table 4. Integral indicators of the quality of life of patients of
cardiology unit on the basis of diagnosis (Mtm).

Test group companert | comporan.
Essential hypertension (n=17) 50.62+3.40 50.71+3.49
Coronary heart disease (n=78) 34.94+1.46 39.31+1.52

Other pathology (n=20) 37.95+3.21 39.03+2.79
p'? <0.001 <0.05
p* <0.01 <0.05
p%3 >0.1 >0.1

Notes: p'?2 - the credibility of differences in the groups of patients
with EH and CHD, p'® - the credibility of differences in the groups
of patients with EH and other pathologies, p?® - the credibility of
differences in the groups of patients with CHD and other
pathologies.
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Fig. 1. Gender differences of integral indicators of quality of life of
patients of cardiology unit.

self-evaluation of mental health were less reduced and
social functioning was almost the same as in the previous

group (p>0.1).

The health of the patients whose clinical course of CHD
was accompanied by stable angina compared to that of
patients without pain syndrome, could be characterized by
sharp decline of indicators in scale of pain (p<0.001) as
well as significantly lower numbers in scales of physical
functioning, role physical functioning, and role functioning,
determined by emotional state and vitality and self-
evaluation of their state (p<0.05).

The group which consisted of the patients with
myocarditis, cardiopathy, pericarditis, and heart defects was
different due to very low indicators of the first two scales of
the survey, but, in contrast to previous groups, bodily pain
was less evident. In addition, they had a low level of vitality:
probably, due to severe cardiac pathologies which
occurred suddenly in most cases (Table 3).

Comparative assessment of integral indicators has
helped identify a moderate decline in physical and
psychological components in the group of patients with
essential hypertension and, significantly, particularly
physical component in patients with CHD (p<0.001). In the
third test group, the reduction in both indicators was also
considerable and practically coincided with that of the
second group (Table 4). The dynamics of integral indicators
of QL is presented in Fig. 3.

Essential differences have been determined between
the groups, formed according to the functional classes of
CHF. The highest scores in all scales of the questionnaire
could be observed in patients with no heart failure or its
slight manifestations (FC I), though they were slightly lower
than in the control group. However, the dramatic decline in
most indicators of QL (especially, scales demonstrating
physical functioning) could be seen in patients with FC II.
The indices of pain, vitality, and self-evaluation of mental
health scales deteriorated considerably (p<0.05). The
aforementioned changes surely demonstrate the
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Fig. 2. Age differences of integral indicators of quality of life of
patients of cardiology unit.
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Fig. 3. Disparities in integral indicators of quality of life on the basis
of diagnosis.
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Fig. 4. Disparities in integral indicators of quality of life on the basis
of intensity of chronic heart failure.

aggravation of patients' health: increasing shortness of
breath, weakness, cardiac arrhythmia, and cardialgia.
Special attention should be given to the fact that there were
no substantial changes in the social functioning scale.
Perhaps, it is due to the imprecise evaluation of the concept
"social activity" by patients surveyed. The most negative
dynamics was in the group of patients with CHF FC IlI-IV.
The indicators of QL demonstrating human physical
capacities and their role in daily work activities were the

lowest [8]. The vitality and self-evaluation of mental health
reflecting depression, anxiety, reduction in positive emotions
were equally low [15]. In analyzing generic indicators of
survey, a reliable statistical decline was identified only in
patients with IlI-IV FC CHF, whereas in patients with || FC
CHF, the indicators were slightly reduced and were just the
same as in patients with CHF | FC (Fig. 4).

Discussion

As indicated above, quality of life is an integral criterion,
based on a subjective perception that reflects the physical,
mental, emotional and social human condition. The
analysis of QL is extremely important concerning chronic
cardiovascular diseases, in which an afflicted individual
must take medication regularly or for a long time. Medication,
in spite of the objective improvement of a condition, can
lead to deterioration of QL. Because the assessment of
QL demonstrates the patient's attitude towards their state,
it is strictly individual. However, certain influences on a
patient's self-perception of gender, age and diagnosis
cannot be excluded.

Data on the impact of gender on QL of patients with
cardiovascular diseases are heterogeneous. When
assessing gender differences, it has been found that QL
of women was lower than that of men in all scales of the
survey. The most significant value of differences by scales
was observed in the influence of physical status on role
functioning, bodily pain, and self-evaluation of mental
health. This indicates that women with cardiovascular
diseases are more limited in their daily activities than men
are; moreover, cardiac pain has a bigger influence on their
daily activities. In addition, with regard to the progression
of the basic disease, women have more intense depressive
sensations of anxiety and mental disorders.

The assessment of QL of patients of different age
groups indicates that QL became worse in most scales of
the survey as the age groups increased, the most significant
one in the groups of elderly and senile age. In contrast,
younger patients had reliably higher scores in physical
functioning (PF) and general health (GH) scales, which
indicates better physical health. No reliable differences
were found in people of middle age in comparison with
young people in most scales, except for higher scores of
QL related to the psycho-emotional sphere: role restrictions
caused by personal or emotional problems and emotional
well-being. In comparison with people of elderly and senile
age, their QL scores were significantly higher in all scales.
Higher QL scores in people of middle age with AH can be
due to their better adaptation to the disease than in young
patients and fewer concomitant pathologies than in elderly
age. Nevertheless, even in the group of young patients, QL
scores were more different from the group of healthy people
of the representative age, especially in scales of physical
functioning, role functioning both physical and emotional
as well as in the scale of vitality. Apparently, having become
ill and unable to work fully, young people feel emotional
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stress which leads to a decrease in their social activities. If
we compare with patients of young age, certain
improvement of scores of the psychological component in
patients of middle age might be connected to the fact that
the psychological status of patients surveyed rose as a
result of effective treatment and improvement of their
condition.

The assessment of the quality of life in relation to the
diagnosis showed inconsistency of changes of indicators,
demonstrating physical condition in patients with EH and
CHD, with a higher degree of intensity in patients with CHD
and with lowering of scores demonstrating bodily pain
intensity. Apparently, such outcomes could be the result of
the reduction of physical and social activities as well as of
limited possibility to perform routine functions caused by
considerable increase of arterial blood pressure and its
changes or pains in the heart, which patients interpret as
aggravation of generic health. Similar data were obtained
by a number of authors who indicate that the level of QL in
patients with essential hypertension is directly related to
patient's volitional control and negatively correlated with
emotional instability, suspiciousness, anxiety, social control
of behavior and stress levels [3, 10, 21].

Based on our observations, the degree to which QL
can decline was associated with the severity of CHD and
angina syndrome. Similar outcomes, showing that the
violation of QL as a whole and its parameters depend on
myocardial ischemia variants, are presented in the literature
[1,13].

The authors emphasize that QL is slightly reduced in
patients with "latent" myocardial ischemia and reduced
significantly in episodes of severe cardialgia [4, 5]. The
occurrence of pain has a great influence not only on one's
physical capacities but also on one's social activities and
mental health. A dramatic reduction in scores in the first
three scales of the survey is caused by the occurrence of
high arterial hypertension, CHF, arrhythmia, and cardiac
angina in most patients with CHD. Overestimated self-
evaluation of mental health and vitality perhaps correlates
with certain adaptations to chronic disease and relatively
high social functioning due to simplified representation of
society. Most surveyed patients with CHD are disabled
people and pensioners, whose social contacts are limited
to communication with their relatives and neighbors;
perhaps such social functioning, as it is understood by
them, is sufficient enough.

The progression of HF was accompanied by the
degradation of QL. A rapid decrease was observed in most
indicators of QL in patients with FC I, especially in scales
demonstrating physical functioning, which grew as FC CHF
increased. The most negative dynamics was in the group
of patients with CHF FC IlI-IV and the indicators of QL-that
demonstrate human physical capacities and their role in
daily work activities-were the lowest which corresponds to
the outcomes obtained by other authors [8]. The vitality and
self-evaluation of mental health reflecting depression,

anxiety, reduction in positive emotions were equally low
[15]. In analyzing generic indicators of survey, a reliable
statistical decline was identified only in patients with 1lI-IV
FC CHF, whereas in patients with Il FC CHF, the indicators
were slightly reduced and were just the same as in patients
with CHF | FC.

There is a perception that QL of patients who get long-
lasting antihypertensive and anti-ischemic treatment is
lower than that of untreated patients, and even the existence
of necessity to take medication for a long time can reduce
QL level. On the other hand, degradation of QL in patients
surveyed was often associated with a reduction in long-
term adherence to treatment; in this connection, the
measures aimed to raise compliance became of vital
importance.

The indicators of QL in patients afflicted by
cardiovascular disease could be additional informative
characteristics, the use of which is crucial to a better
assessment of the functional condition of patients and
issues of treatment efficacy. It is advisable to consider their
possible application during medical and social expertise
of people of elderly and senile age, including the cases
when it is difficult to do an exercise tolerance test.

Conclusions

1. The study showed reliable evidence of reduction of
QL in patients with cardiovascular pathologies in all scales
of the survey SF-36, the most significant in physical
functioning scale, role physical functioning scale, and role
functioning scale caused by emotional state.

2. Gender and age differences of indicators were
highlighted: the indicators of physical functioning were
reduced to a greater degree in women with CVD than in
men; their daily activities are more strongly influenced by
cardiac pain and depression and anxiety, while
psychological problems are more visible.

3. The indicators of scales which demonstrated the
physical component of QL declined with age increase. The
mental status in middle age was slightly higher than in
young people and dramatically reduced in elderly and
senile age. This could be caused by the adaptation of
patients of the second age group to the disease and the
increase of disease burden and, accordingly, lower
efficiency of treatment in the third and fourth test groups.

4. The QL of patients with EH dropped equally because
of both physical and psychological components. More
negative dynamics in patients with CHD was connected
with the physical component, which indicated low physical
capacity of such patients. The presence of cardiac angina
in patients with CHD has a significant influence not only on
physical capacities but also on social activities and mental
health. A direct correlation between the reduction of most
indicators of QL and the progression of chronic heart failure
has been proven.

5. The reduction of indicators of the psychological
component in all test groups shows that chronic disease
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of the cardiovascular system has a notable impact on a
patient's mental health and neurotic disorders. This proves
the necessity of psychological care, focused on increasing
the level of individual adaptive capacity of a patient. These
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AKICTb XXUTTA NAUIEHTIB CNEUIANISOBAHOIO KAPAIONOINYHOIr O BIAAINEHHA

Cepkoea B. K., MoHacmupcbkuli FO. I., MoHacmupcbka I. A., Kocmenko 51. B., Kanaudeli T. O.

IcHyto4i MemoOu oyiHKU cmaHy nayieHma He 8paxosyromb yce pizHoMaHimms xumms arduHu. Lle ecmaHoenoe HeobxioHicmb
8rposadeHHs1 KOMMNeKCHo20 nidxody 00 OUIHKU cmaHy X80puUX i3 8KITHYEHHSIM iHmezpanbHUX Kpumepiig ix cyb'eKmueHo20 cmaHy:
skocmi xxummsi (F2K) sik cknadoeoi ix hidudHo20, ncuxidyHo20 i coyianibHo2o 006pobymy. OuiHka S)K docsizaembcsi 8UKOPUCMAaHHSM
crieyianbHUx onumyeasnbHUKie. He3gaxato4u Ha 3Ha4yHy Kinbkicmb OocnidxeHb, npucesdeHux SXK xeopux 3 cepuyego-cyOUHHOI
rnamorogieto, ii 38'a30K 3 8iKoM | crmammio naujeHmie, a makox 3 0iaeHo30M ma ocobnusocmsamu repebiey 3axeoprosaHHs 3anuwacmsCcs
HedocmamHbo 8us4eHUM. Mema OocnidxeHHs:: damu OUIHKY SIKOCMI XUummsi 20Cimari3o8aHuX X80PUX 3 3ax80pH8aHHSIMU cepueso-
cyOuUHHOI cucmemu 8 3anexHocmi 8id 8iky, cmami ma diaeHo3y 3axsoprosaHHs. ObcmexeHo 115 kapdionoaiyHux xeopux (59 Yonosikie
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i 56 xiHOK), eocriimanizogaHux 8 KapodionozidHe 8iddineHHs1 BiHHUUBbKOI 06r1acHOI KniHiYHOT nikapHi iM. M.I. Nupoeosa. CepedHil 8ik
obcmexeHux cknas 57,71+1,32 pokie. Y 78 nayieHmie 6yno diaezHocmosaro pisHi gpopmu IXC (11, 11, IV epyHKyioHansbHi knacu cmeHokapOii,
amepocknepomuyHUl i nicrsiHgpapkmHul kapOioCKepos, NopyweHHs pummy i nposidHocmi); y binbwocmi eunadkie y noedHaHHiI 3 X
II-11l cmadii, y 17 nauienmie - X Il cmadii 6e3 IXC, y 20 - iHwi 3axeoprosaHHs cepyeso-cyOUHHOI cucmemu (Miokapoumu, nepukapoumu,
kapdionamii, eadu cepusi). KonmposnbHa epyna cknadanacs i3 30 30oposux ocib (17 yonosikie i 13 XxiHOK) 6e3 o3Hak kapdiosoaiyHoi
namornoeii; cepedHil sik cknae 43,26+15,01 pokie. [ns ouiHku 51XK 6yno eukopucmaHo onumyeansHuk MOS-SF-36. Pesynbmamu
sidrnoeideli ouyiHtosanuck y banax (8id 1 0o 100) no 8 wkanam. binbw sucokuli 6ar gidrnosidas kpaw,omy cmaHy 300po8's. [JocmosipHicmb
pe3ynbmamig 00cnid)eHHS OUjiH8anucb MemodoM eapiayitiHol cmamucmuku i3 uKopucmaHHaM t-kpumepis CmbtodeHma. BusigrieHo
docmosipHe 3HUXeHHs 512K naujieHmie 3a ecima wkanamu onumyearnsHuka SF-36, 2eHOepHi ma gikoai i0MiIHHOCMI, @ Makox 8iOMiHHoCMi
8 3arnexHocmi 8id diazHO3y 3axeoprosaHHs ma ocobriugocmedi tio2o nepebiay. NMokasHuku SXK npu 3axeoprogaHHIX cepueso-CyOUHHOT
cucmemu Moxyms 6ymu 0oBamkosumu iHGhopMamugHUMU Xapakmepucmukamu, siKi ¢rid eukopucmosgygsamu 07151 6inbw Mo8Hoi
OUIHKU ¢hyHKUjOHarbHO20 cmaHy X80puX | 8UpilueHHsT numaHb egheKkmueHOCMI IliKy8aHHS.

KnrouoBi cnoBa: cepuego-cyOuHHI 3ax80pto8aHHSs, SKICMb xummsi, onumysanbHuk SF-36.

KAYECTBO XXU3HU NALIMEHTOB CMNELMAITU3SNPOBAHHOIO KAPOWUOITOMMYECKOIO OTAENIEHUA

Cepkoea B. K., MoHacmsbipckuli 0. N., MoHacmbipckass U. A., KocmeHko 51. B., KanaHdel T. A.

Cyuwecmeytoujue Memoldbl OUEHKU COCMOSIHUSI nayueHma He y4umblearom e8cé MHO2000pa3ue XU3HU Yerioeeka, 4mo ornpedesnsem
Heobxodumocmb 8HEOPEHUST 8 MPaKMuUKy KOMMIEKCHO20 nodxoda K OUeHKe CcOCmOsIHUSI 60sbHbIX C 8KIOYEHUeM UHmeaparbHbIX
Kpumepues ux cybbeKkmueHO20 COCMOsIHUSA - Kadecmea Xu3Hu (KXK) kak Mepbl ux ¢hu3u4yecKozo, rncuxuyecKo2o U coyuarnbHO20
6naeonony4us. OueHka KX docmuzaemcs ucnonb3oeaHueM crieyuarnbHbIX ONPOCHUKO8. HecMompsi Ha 3Ha4umesibHoe YUcCs10
uccnedosarull, nocesauwéHHbix KXK 6onbHbix ¢ cepdeydHo-cocyducmol namonoauel, ocmaémcsi HedoCmamoYyHO U3y4YeHHOU eé c8s3b
C 803pacmoM U osioM nayueHmos, ¢ duazHo30M, ¢ 0CObeHHOCmMsAMU meveHusi 3aboneeaHus. Lenb uccrnedosaHusi: damb OUEHKY
Kayecmey XU3HU 20Cnumarnu3uposaHHbIX 60s1bHbIX ¢ 3abonesaHusaMu cepOeyHo-cocyducmoli cucmeMsl 8 3a8UCUMOCIIU OM 803pacma,
rnona u duazHo3a 3abonesaHusi. ObcredosaHo 115 kapduonoaudeckux 60rbHbIX (59 Myx4YuH u 56 XeHWUH), 2ocrnumanu3upo8aHHbIX
8 kapouosioeu4yeckoe omoeneHue BuHHuUykol obrnacmHol KnuHu4yeckol 6onbHuubl um. H.U.[Mupozoea. CpedHull eo3pacm
obcredosaHHbIx cocmasun 57,71+1,32 nem. Y 78 nayueHmos bbiniu uazHocmuposaHbl pasnudHeie ¢popmbl UBC (I, 111, IV
YHKUUOHaIbHbIE Knacchl CmeHokapOuu, amepocKiepomuyeckull U nocmuHpapkmHbIl kapOUOCKIepo3, HapyweHuUs pumma u
nposodumocmu), 8 bonbwuHcmee crydaes 8 coyemaruu c b II-1ll cmaduu, y 17 nayueHmos - ' Il cmaduu 6e3 UBC, y 20 - dpyaue
3abonesaHusi cepdeyHo-cocyoucmoli cucmembl (MUOKapOumbl, nepukapOumsl, Kapouonamuu, MopoKu cepdya). KoHmpornbHyto epynny
cocmasunu 30 30oposbix nuy 6e3 npusHakos KapOuasnbHol namonoauu (17 myxyuH u 13 xeHwuH), cpedHuli sospacm cocmasursn
43,26+15,01 eoda. [ns oyeHku KXK bbin ucrionb3osaH onpocHuk MOS-SF-36. Pe3ynbmambsi omeemos oueHusanu e bannax (om 1 do
100) no 8 wkanam. bonee sbicokuli bann coomeemcmeosasn fy4ylwemMy coCmosiHUt0 300posbs. [JocmosepHOCMb pe3yrnbmamos
uccrnedosaHusi oyeHusanu MemodoM 8apuayUoOHHOU cmamucmuKku ¢ ucrnonb3ogaHuem t kpumepus CmeiodeHma. BbisgneHo
docmosepHoe cHuxeHue KXK nayueHmos o ecem wkanam onpocHuka SF-36, eeHOepHble u 803pacmHbie pasfuyusi, @ makxe pasudusi
8 3agucumocmu om duazHo3a 3abonesaHusi u ocobeHHocmel e2o meveHus. [Nokazamenu KXK npu 3abonesaHusix cepdeyHo-cocyducmol
cucmembl Mo2ym 6bimb 00NOIHUMENbHbIMU UHGhOPMamueHbIMU Xapakmepucmukamu, Komopble credyem ucrosib3oeams 0ssi 6onee
MOTHOU OUEHKU (hYHKUUOHaTbHO20 COCMOSIHUS BGOMIbHBIX U PeweHUs1 80rpoco8 3¢hdheKmusHOCMU fieHeHUsl.

KnroueBble cnoBa: cepdeyHo-cocyducmsbie 3aborieeaHusi, Ka4ecmeo XU3HuU, ornpocHuk SF-36.
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Objective of the study is to determine organometric parameters of the carotid arteries
during the fetal and early neonatal periods of human ontogenesis. The study was
conducted on 50 specimens of dead fetuses (from 4 to 10 months) and 9 neonates (5
isolated complexes of organs in particular) by means of adequate anatomical methods:
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CORBESPONDING AUTHOR macrodissection, injection of the blood vessels, making topographic-anatomical
e-mail: slobO(.jyanaIeksandr@ukr.net sections, morphometry, and statistical analysis. During perinatal period external
Slobodian O. M. diameters and lengths of the carotid arteries are found to be characterized by two

periods of an accelerated development and the period of relatively slow development.
For the external diameter of the right common carotid artery and the external diameter
of the left internal carotid artery the periods from the 4" to 7" months of the intrauterine
development and the period from the 9 month to the neonatal period are the periods of
an accelerated development; the periods from the 71" to 9" months of development are
the period of relatively slow development. The periods from the 4! to the 7" months of
the intrauterine development and the period from the 10" month till neonatal period are
the periods of an accelerated development for the external diameter of the left common
carotid artery and external diameter of the right internal carotid artery; the period from
the 7" to the 10" months of development is the period of relatively slow development.
The periods from the 4 to the 7" months of the intrauterine development and from the
8th month of development till the neonatal period are the periods of an accelerated
development for the external diameter of the right and left external carotid arteries; the
period during 7-8" months is the period of relatively slow development. The length of
the cervical part of the right and left carotid arteries is characterized by the two periods
of an accelerated development - from the 4 to the 6" month and from the 7" montbh till
the neonatal period; the period of relatively slow development is from the 6™ to the 7"
month of the intrauterine development. Comparison of the developmental periods of the
carotid arteries with all the possible organometric parameters enables to affirm that
practically similar enlargement of the external diameters of the common, external and
internal carotid arteries both from the right and left sides is peculiar for the period of
relatively slow development. The first period of an accelerated development of the
carotid arteries is more specific for the external diameter and length of the left common
and left external artery contrary to the second accelerated period of development of the
carotid arteries. It is characterized by enlargement of the external diameters of the
right common and right external carotid artery. A reliable difference of the mean values
of the external diameters of the right and left common, external and internal carotid
arteries is peculiar for the 4", 7%, 10" months of development and for the neonatal
period for the common carotid arteries; for the external carotid arteries - the 4, 7, 9"
months of development and neonatal period; for the internal carotid arteries - for the
whole months of development.

Keywords: common carotid artery, external carotid artery, internal carotid artery,
morphometry, fetal and early neonatal periods of human ontogenesis.
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Peculiarities of organometric parameters of the coronary arteries in the perinatal period of ontogenesis

Introduction

Perinatal mortality with congenital developmental defects
remains high (23-25 %), and mortinatality is 11-13 % [9, 14].
Therefore, the main task of present perinatology is
development of effective methods of prevention and early
prenatal diagnostics of congenital pathology. Antenatal care
of health of successors is impossible without substantial
examination of variable factors determining physiological
and pathological development of the fetus. The issue
associated with finding critical periods in structural
transformations of the organs and systems is not elaborated
completely and it requires further studies [1-3, 6, 21].

The study conducted considerably supplements existing
data concerning the structure and topography of the carotid
arteries during the fetal and early neonatal period of human
ontogenesis, which is an essential constituent while making
perinatal diagnostics and understanding real parameters
of the norm and pathology [4, 5, 16, 17, 19, 20]. The obtained
new scientifically substantiated data concerning
organometric characteristic of the carotid arteries at all the
stages of the perinatal period determine morphological
basis and are essential to determine developmental criteria
of the carotid arteries and their correspondence to the terms
of gestation [7, 8, 13, 18].

Objective of the study is to determine organometric
parameters of the carotid arteries during the fetal and early
neonatal periods of human ontogenesis.

Materials and methods

The study was conducted on 50 specimens of dead
fetuses (from 4 to 10 months) and 9 neonates (5 isolated
complexes of organs in particular) without external signs of
anatomical deviations or defects and without visible
macroscopic deviations from the normal structure of the
cardio-vascular system. The following adequate anatomical
methods were applied during the study: macrodissection,
injection of the blood vessels, making topographic-
anatomical sections, morphometry, and statistical analysis.
Preserved and non-preserved dead fetuses and neonates
were used for macro-dissection. The cut was made along
the left median axillary line, and a thoracic part of the aorta
was dissected in the posterior mediastinum. The aorta was
catheterized, the catheter was inserted cranially. The injection
mixture on the basis of red lead was introduced. After that
sternotomy was performed, the superior vena cava was
exposed and catheterized. The catheter was directed
cranially, and mixture on the basis of nutrient gelatin was
introduced. 5% and 10% formalin solutions were used to
preserve dead fetuses and neonates: 5 % solution was
used for intermediate preservation of the material, and 10 %
solution - for the final preservation and storage of the material
between the stages of the study. Micro- and macro-dissection
of the structures of the major vascular-nervous cervical
bundle was made by means of pincers and scissors. Dead
fetuses and neonates were kept during 1-1,5 months

depending on the size of an object in a special solution
(24% zinc chloride in 40% formaldehyde). Topographic-
anatomical sections 0,5-1,5 cm thick were made in one out
of three planes by means of a special knife.

The obtained data were statistically processed by means
of the licensed program RStudio. Null hypothesis was
verified as to the fact that samples were taken from one
distribution or from distributions with similar medians: H:
{every group has similar distribution}; H,: {every group does
not have similar distribution}. Student test, nonparametric
Kruskal-Wallis criterion (answers the question if there is
difference between the distributions of groups, but does not
indicate what groups do not differ), Conover-Iman test were
used to compare stochastic dominance and to obtaine
results between different pair comparison after Kruskal-
Wallis test for stochastic dominance among k groups. While
analyzing sample coefficient of correlation (r) binding force
was assessed by Cheddok scale: with r = 0 - lack of bond;
with r =from 0.1 to 0.3 - poor bond; 0.3-0.5 - moderate bond;
0.5-0.7 - visible bond; 0.7-0.9 - strong bond, 0.9-1 - powerful
bond. The values were considered statistically significant
with p<0.05.

The study was performed according to the major
regulations of the Declaration of Helsinki as a statement of
ethical principles for medical research involving human
subjects (1964-2000) and the Order of the Ministry of Health
of Ukraine Ne 690 dated 23.09.2009. The study is a fragment
of a comprehensive planned initiative scientific-research work
of M.G.Turkevych Department of Human Anatomy, the
Department of Anatomy, Topographic Anatomy and Operative
Surgery at the Higher State Educational establishment of
Ukraine "Bukovinian State Medical University": "Peculiarities
of Morphogenesis and Topography of the Organs and
Systems during the Prenatal and Postnatal Periods of
Ontogenesis" (State Registration Ne 0115U002769).

Results

The external diameter of the right common carotid artery
(EDRCCA) during the perinatal period of ontogenesis
increases from 1.562+0.051 mm (4-month fetuses) to
3.220+0.006 mm (neonatal period) (Table 1). EDRCCA
increases utmost in the period from the 4" to 7" month of
the intrauterine development and during the period from the
9" month till neonatal period. These parameters 1.219 mm
and 0.450 mm increase respectively. In the period from the
8" to the 9" months of development these parameters do
not increase considerably. This period can be called the
period of relatively slow development. According to the results
of Conover-Iman test for EDRCCA, the median difference
for all the possible age pairs is statistically significant, except
the following pairs: "4 month - 5 month", "5 month - 6 month",
"7 month - 8 month", "7 month - 10 month", "8 month - 9
month", "8 month - 10 month", "9 month - 10 month". The
external diameter of the left common carotid artery (EDLCCA)
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Table 1. External diameter of the common carotid arteries during
the perinatal period of ontogenesis (mm).

External diameter of the common carotid arteries
Age right left
group Mem Cor}ﬁd.ence Mm Cor?ﬁd.ence
limits limits
4 month | 1.562+0.051( 1.421 - 1.703 | 1.322+0.072 | 1.141 - 1.503
5 month | 1.917+0.132 [ 1.594 - 2.240 | 1.790+0.233 | 1.233 - 2.341
6 month | 2.202+0.143 | 1.881 - 2.522 | 1.964+0.083 | 1.774 - 2.153
7 month | 2.782+0.062 | 2.653 - 2.911 | 2.527+0.081 | 2.331 - 2.723
8 month | 2.690+0.111 [ 2.410 - 2.971 | 2.517+0.114 | 2.243 - 2.790
9 month | 2.602+0.052 [ 2.473 - 2.730 | 2.470£0.121| 2.221 - 2.712
10 month | 2.778+0.071| 2.612 - 2.944 | 2.372+0.043 | 2.270 - 2.473
Neonates | 3.221+0.006 | 3.090 - 3.351 | 2.876+0.041| 2.771 - 2.960

Table 2. External diameter of the external carotid arteries during
perinatal period of ontogenesis (mm).

External diameter of the external carotid arteries

Age right left
group

Confidence
limits
0.581-0.784
0.693 - 1.801
1.374 - 1.762
1.861-2.012
1.591 - 2.074
1.982 -2.152
2453 - 2.804
2910-3.122

Confidence
limits
0.711 - 0.985
0.880 - 1.831
1.391 - 1.880
2.030 - 2.245
1.864 -2.112
2.164 - 2.381
2.163 -2.971
3.092 - 3.311

M+m Mtm

0.848+0.005
1.360+0.205
1.640+0.105
2.138+0.045
1.990+0.050
2.273+0.045
2.567+0.072
3.202+0.055

0.683+0.044
1.247+0.232
1.568+0.082
1.937+0.034
1.833+0.105
2.070+0.030
2.630+0.071
3.016+0.053

4 month

5 month

6 month

7 month

8 month

9 month

10 month

Neonates

during this period of development increases from
1.322+0.072 mm in 4-month fetuses to 2.876+0.041 mm in
the neonatal period (Table 1). Intensive increase of EDLCCA
during the perinatal period occurs from the 4" to the 7"
months of the intrauterine development, and from the 10th
month till neonatal period. They 1.205 mm and 0.504 mm
increase respectively. The period from the 7" month to the
10" month of development for EDLCCA is the period of
relatively slow development. Conover-Iman test
demonstrated that median difference for EDLCCA in all the
age pairs is statistically significant, except pairs "4 month - 5
month", "4 month - 6 month", "5 month - 6 month", "7 month
- 8 month", "7 month - 9 month", "8 month - 9 month", "7
month - 10 month", "8 month - 10 month", "9 month - 10
month".

The external diameter of the right external carotid artery
(EDRECA) during the perinatal period of ontogenesis
increases from 0.848+0.005 mm (4-month fetuses) to
3.202+0.055 mm (neonatal period) (Table 2). An intensive
increase of EDRECA during the perinatal period is peculiar
from the 4" to the 7" month of the intrauterine development,
and from the 8" month of development till the neonatal period.
These organometric parameters 1.290 mm and 1.212 mm

increase respectively. The period of 7-8 months is a period
of relatively slow development for EDRECA. According to the
results of Conover-Iman test for EDRECA the median
difference for all the possible age pairs is statistically
significant, except the pair "5 month - 6 month". The external
diameter of the left external carotid artery (EDLECA) during
this age period increases from 0.683+0.044 mm in the 4-
month fetuses to 3.016+£0.0563 mm during the neonatal
period (Table 2). EDLECA parameters experience the largest
increase from the 4th to the 7th months of the intrauterine
development, and from the 8th month of development to the
neonatal period. These organometric parameters 1.254 mm
and 1.183 mm increase respectively. The period of a
relatively slow development for EDLECA is from the 7th to
the 8th month of development. Conover-Iman test
demonstrated that median difference for EDLECA in all the
possible age pairs is statistically significant except the pairs
"5 month - 6 month", "7 month - 8 month".

The external diameter of the right internal carotid artery
(EDRICA) during the perinatal period increases from
0.662+0.051 mm (4-month fetuses) to 2.202+0.060 mm
(neonatal period) (Table 3). An intensive increase of EDRICA
parameters is peculiar for the periods from the 4th to the 7t
months of the intrauterine development, and from the 10®
month of development to the neonatal period. These
parameters 1.198 mm and 0.300 mm increase respectively.
The period of relatively slow EDRICA development is from
the 7" to the 10" months of development. According to the
results of Conover-Iman test for EDRICA the median
difference is statistically significant for the pairs formed with
the groups "4 months" and "neonates". For all the other age
pairs there is no a considerable difference between
medians. The external diameter of the left internal carotid
artery (EDLICA) at this age period increases from
0.762+0.071 mm (4-month fetuses) to 2.271£0.055 mm
(neonatal period) (Table 3). EDLICA is characterized by the
two periods of an accelerated development: from the 4" to
the 7" months of the intrauterine development, and from the
9t month of development till the neonatal period. The
parameters 1.055 and 0.319 mm increase respectively. The
period of relatively slow development is from the 7t to the 9"
months. Conover-Iman test demonstrated that median
difference for EDLICA in all the age pairs is statistically
significant, except the pairs "4 month - 5 month", "5 month -
6 month", "7 month - 8 month", "7 month - 9 month", "8
month - 9 month", "8 month - 10 month", "9 month - 10
month".

The length of the cervical part of carotid arteries (distance
between the point of origin of the common carotid arteries
from the subclavicular arteries to the point of intersection of
the external and internal carotid arteries with the stylohyoid
muscles) during the perinatal period of ontogenesis
increases from 19.40+0.58 mm (4-month fetuses) to
38.60+0.28 mm (neonatal period) in the right (Table 4), and
from 19.70+0.37 mm to 40.13£0.48 mm in the left (Table 4).
The length of the cervical part of the right and left carotid
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Table 3. External diameter of the internal carotid arteries during
the perinatal period of ontogenesis (mm).

External diameter of the internal carotid arteries
Age right left
group Mem Cor}ﬁd.ence Mm Cor?ﬁd.ence
limits limits
4 month | 0.662+0.051| 0.523 - 0.802 | 0.762+0.071| 0.571 - 0.953
5 month | 1.360+0.272 | 0.691 - 2.024 | 1.239+0.142 | 0.888 - 1.589
6 month | 1.553+0.133 [ 1.254 - 1.852 | 1.593+0.075 | 1.433 - 1.752
7 month | 1.860+0.113 [ 1.611 - 2.104 | 1.817+0.062 | 1.683 - 1.951
8 month | 1.763+0.166 | 1.373 - 2.152 | 1.930+0.122 | 1.625 - 2.233
9 month | 1.802+0.161| 1.382 - 2.222 | 1.952+0.041| 1.843 - 2.061
10 month | 1.902+0.081 | 1.722 - 2.081| 2.042+0.040 | 1.951 - 2.133
Neonates | 2.202+0.060 | 2.060 - 2.344 | 2.271+0.055 | 2.158 - 2.383
Ta6nuusa 4. Length of the cervical part of the carotid arteries
during the perinatal period of ontogenesis (mm).
Length of the cervical part of the carotid arteries
Age right left
group Mm Cor_1ﬁd_ence Mm Cor_1ﬁd_ence
limits limits

4 month | 19.40+0.58 | 17.79 -21.01| 19.70+0.37 | 18.66 - 20.74
5month | 27.34+1.04 | 24.81-29.88 | 29.09+1.14 | 26.31 - 31.86
6 month | 29.94+0.43 | 28.93 - 30.95 | 31.31+0.52 | 30.08 - 32.54
7 month | 28.76+0.53 | 27.52 -29.99 | 30.51+0.38 | 29.63 - 31.39
8 month | 34.80+0.85 | 32.72-36.88 | 34.34+0.78 | 32.43 - 36.25
9 month | 35.05+0.51 [ 33.75-36.35| 36.3+0.42 | 35.21-37.39
10 month | 36.87+0.28 | 36.18 - 37.56 | 37.37+0.56 | 36.01 - 38.74
Neonates | 38.60+0.28 | 37.95-39.25 | 40.13+0.48 | 39.03 - 41.24

arteries is characterized by the two periods of an accelerated
development (4"-6" months of development, and from the
7" month - the neonatal period), and the period of relatively
slow development (from the 6th to the 7" months of the
intrauterine development). Conover-Iman test demonstrated
that median difference for the length of the cervical part of the
carotid arteries in all the age pairs is statistically significant,
except the pairs "5 month - 7 month", "6 month - 7 month", "8
month - 9 month", which is peculiar for the length of the
cervical part of the right carotid artery, and the pairs "5 month
- 6 month", "5 month - 7 month", "6 month - 7 month", "8
month - 9 month" - for the left carotid artery.

Making the correlation analysis between all the
organometric parameters of the external diameters and
lengths of the carotid arteries during the perinatal period of
ontogenesis we have determined that the values of all the
pair correlation coefficients are positive and rather close to 1
(>0,84), which is indicative of a close positive relation between
all the organometric parameters.

Discussion

The conducted statistical analysis for comparison of all
the mean values of the external diameters of the right and
left common, external and internal carotid arteries resulted

in determination of reliable (p<0.05) differences: for the 4™,
7%, 10" months of development and for the neonatal period
for the common carotid arteries; for the 4™, 7*, 9" months of
development and the neonatal period for the external carotid
arteries; as well as for all the months of development for the
internal carotid arteries, which is indicative of a considerable
difference of mean values of the external diameters of the
above arteries. Certain data concerning organometric
parameters of the carotid arteries are found in scientific
works by Lo A. et al. [10], Naritomo M. et al. [11], Pfeiffer J.,
Ridder G. J. [12], Sehirli O. S. et al. [15].

In early fetuses (4-5-month) organometric parameters
of the external diameter of the left common artery increase
more in comparison with the right artery; in 6-7-month
fetuses these sizes of the right and left arteries increase
practically similar; late fetuses (8-10-month) and the
neonatal period are characterized by prevailing increase of
the external diameters of the right common carotid artery in
comparison with the left one.

During the perinatal period of ontogenesis the external
diameter of the external carotid arteries is characterized by
enlargement of these parameters in the early fetuses in
the left; in 6-7-month fetuses - in the right; for late fetuses
and neonates - the parameters increase practically similar
both in the right and left.

Organometric parameters of the external diameter of
the right internal carotid artery increase more during the
perinatal period of ontogenesis contrary to the left internal
carotid artery.

The length of the cervical part of the carotid arteries
increase more in the left in the 4-5 and 8-10-month fetuses
and neonates in comparison with the length of the right
carotid artery. In 6-7-month fetuses these parameters
increase practically similar from both the right and left sides.

During perinatal period external diameters and lengths
of the carotid arteries are found to be characterized by two
periods of an accelerated development and the period of
relatively slow development. Having compared the periods
of development of the carotid arteries with all the possible
organometric parameters we can suggest that practically
similar enlargement of the external diameters of the
common, external and internal carotid arteries both from
the right and left are peculiar for the period of relatively slow
development. The first period of an accelerated
development of the carotid arteries is more specific for the
external diameter and length of the common and left external
carotid arteries contrary to the second accelerated period,
which is characterized by more accelerated enlargement
of the external diameters of the right common and right
external carotid arteries.

Conclusions

1. During perinatal period external diameters and
lengths of the carotid arteries are found to be characterized
by two periods of an accelerated development and the
period of relatively slow development. For the external
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diameter of the right common carotid artery and the external
diameter of the left internal carotid artery the periods from
the 4" to 7" months of the intrauterine development and
the period from the 9" month to the neonatal period are the
periods of an accelerated development; the periods from
the 7™ to 9" months of development are the period of
relatively slow development. The periods from the 4t to the
7" months of the intrauterine development and the period
from the 10" month till neonatal period are the periods of
an accelerated development for the external diameter of
the left common carotid artery and external diameter of the
right internal carotid artery; the period from the 7" to the 10"
months of development is the period of relatively slow
development. The periods from the 4" to the 7" months of
the intrauterine development and from the 8" month of
development till the neonatal period are the periods of an
accelerated development for the external diameter of the
right and left external carotid arteries; the period during 7-
8" months is the period of relatively slow development.
The length of the cervical part of the right and left carotid
arteries is characterized by the two periods of an accelerated
development - from the 4t to the 6" month and from the 7
month till the neonatal period; the period of relatively slow
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OCOBNNUBOCTI OPFTAHOMETPUYHUX MAPAMETPIB COHHUX APTEPIN B MEPUHATAINIbHOMY MEPIOLI OHTOMEHE3Y
lepacum J1. M., Cno6odsi O. M.

CmaHoerneHHsi 6ydosu i mornozpadghii COHHUX apmepill y n1odo8oMy ma paHHbOMY HeoHamasbHOMY repiodax oHmMozeHe3y /tOUHU €
HeobxiOHoto cknadoegoro rid Yac nposedeHHs1 nepuHamarnbHoi diagHOCMUKU ma pPOo3yMiHHS ¢hakmuyHux daHux HOpMU i namosoaii.
Mema 0ocnidxXeHHs1 - 8cmaHo8UMU O0p2aHOMemMpPUYHI napamempu COHHUX apmepili 8rnpodosx n1odoeoeo i paHHbO020 HEOHamMasbHO20
nepiodie oHmoeeHe3y noduHu. [ocnidxeHHs1 nposedeHo Ha 50 rpenapamax mpyriie r1odis (8id 4 do 10 micsuig) ma 9 HO8OHapPOAKEeHUX
(30kpema, 5 i30r1bo8aHUX OpeaHOKOMIIIeKcig) 3a OoNoMoeot adekgamHUX aHamoMiYHUX Memodig: MaKporpenapyeaHHs, iH'eKuis
KPOBOHOCHUX CyOQUH, 8U20MOB/IEHHS moriogpaghoaHamoMidHUX 3pi3ie, Mopghomempis ma cmamucmuyHuUl aHanis. Bcma+osneHo, wo
8r1podoex nepuHamarsnbHo2o nepiody Ornsi 308HIWHIX Giamempie i O08XUH COHHUX apmepili xapakmepHi 0ea nepiodu NMpPUCKOPEHO20
po3sumky i nepiod 8iOHOCHO Cros8iibHEHO20 po38umKy. [ns 308HIiWHL020 diamempa rnpaesoi 3acanbHOI COHHOI apmepii ma Ons
308HIWHBO20 Giamempa nigoi 8HymMpiWwHbOI COHHOI apmepii 3 4-20 no 7-uli Micsyb 8HymMpPIWHBLOYMPObHO20 Po38UMKY ma y nepiod 3 9-
20 micsiyss 0o nepiody HogoHapodXXeHOCMi - Mepiodu MPUCKOPEHO20 Po38UMKY; 3 7-20 no 9-U MicAyi po3eumky - nepiod 8i@HOCHO
crioginbHeHo2o po3sumky. [na 306HiwWHb020 Oiamempa igoi 3a2anbHOI COHHOI apmepii ma Ons 308HiWHBLO20 diamempa npaeor
8HYMPIiWHbLOI COHHOI apmepii 3 4-20 no 7-U micaub 8HymMpiwWHLOYmMpPobHo20 po3sumky ma y nepiod 3 10 micauys 0o nepiody
HOBOHapoOxeHoCcmi - nepiodu MPUCKOPEeHo20 pPo38umKy; 3 7-eo rno 10 micsayi po3eumky - nepiod 8iGHOCHO CrOBIfIbHEHO20 PO38UMKY.
[ns 308HiwHb020 diamempa rpaesoi i 110l 308HIWHIX COHHUX apmepill 3 4-20 no 7-U Micsyi 8HympiwHb0ympobHO20 pO38UMKY ma 3
8-20 micsysi po3sumky 0o rnepiody HO8OHapPOOXXeHOCMi - Mepiodu MPUCKOPEeHO020 PO38UMKY; 8rpodoex 7-8 micsyie - nepiod 8iOHOCHO
CroesifbHeHo20 po3sumky. [ns 0oexuH WUlHOI YacmuHU npaesoi i 11ieoi COHHUX apmepill npumamaHHi 08a rnepiody MPUCKOPeHO20
po38UMKY - 3 4-20 1o 6-U Micsiyb PO38UMKY ma 3 7-20 Micsiusi po38umky 0o rnepiody HoOBOHapPOAXXeHOoCMi; nepiod 8iOHOCHO20 Cro8ifTbHEHO20
pPO38UMKY - 3 6-20 110 7-U MicsUb 8HYMPIUWHbLOYmMpPObHO20 po38UMKY. 3a yMO8 NMopieHsIHHS nepiodie po38UMKY COHHUX apmepill 3i ecima
MOXIUBUMU iX Op2aHOMemPUYHUMU rapamMempamu MOXHa cmeepoxysamu, wo mMalixxe oOHakose 36ifbUWeHHS 308HIWHIX diamempig
3aearibHol, 308HiWHbOI Ma 8HymMpIilWHLOI COHHUX apmepill K cripasa mak i 3niea € xapakmepHuUM 01151 nepiody 8iOHOCHO CrogifibHEHO20
po3zsumky. Mepwuli nepiod MpucKkopeHo20 POo38UMKY COHHUX apmepil 6inbw npumamaHHUl O0nsi 308HIWHB020 Oiamempa i OO8XUHU
nigoi 3az2anbHOI ma nieoi’ 308HIWHbLOI apmepii Ha npomusazy dpy2oMy MAPUCKOPEHOMY nepiody po38UMKY COHHUX apmepil, Ons K020
€ xapakmepHe 306inbUWeHHs1 308HiWHIX Giamempig npaeoi 3azanbHOI ma npaeoi 308HIWHLOI COHHOI apmepil. 3Ha4uma Pi3HUUsT cepedHix
3Ha4yeHb 308HIWHIX diamempie npaesoi i 1igoi 3a2anbHUX, 308HIWHIX ma 8HYMPIWHIX COHHUX apmepil xapakmepHa 0ns 4-eo, 7-20,
10-20 micsiyie po3sumky ma 051 nepio0y HoO8OHapoOxeHocmi Orisi 3a2afbHUX COHHUX apmepill; Ornisi 308HIWHIX COHHUX apmepil - 0ns
4-20, 7-e0, 9-20 micsyie po3sumky ma 0Ons rnepiody HOBOHapoOxeHocmi; Onsi 8HyMPIWHIX COHHUX apmepil - Ons 8CiX Micsuyis
po38uUMKy.

KnrouoBi cnoBa: 3acasibHa COHHa apmepisi, 308HilWHS COHHa apmepis, 8HympiuwHs COHHa apmepisi, Mmopgomempisi, ninodosul ma
paHHil HeoHamarnbHUl rnepiodu oHMo2eHe3y /HOUHU.

OCOBEHHOCTU OPFTAHOMETPUYECKUX MAPAMETPOB COHHbIX APTEPU B NEPUHATAINIbHOM MEPUOAE OHTOINEHE3A
lepacum J1. H., Cno6o0dsiH A. H.

CmaHosrieHue cmpoeHusi U moroepaghuu COHHbIX apmepull 8 MI00080M U paHHeM HeoHamarsibHOM repuodax OHMmMozeHe3a Yesiogeka
sensiemcs HeobxooumoUli cocmasnsowel npu npogedeHue nepuHamarnabHoOU duazHOCMUKU U MOHUMaHUsi ghakmuy4ecKux OaHHbIX
HopMbI U namorioeuu. Llenb uccnedosaHusi - ycmaHo8UMb Op2aHOMEMPUYECKUE rapamempb! COHHbIX apmepull 8 meYeHue rnnodoso2o
U paHHe20 HeoHamarbHO20 nepuodo8 OHMoz2eHe3a yenoseka. MiccrnedosaHue nposedeHo Ha 50 npenapamax mpynoe ninodos (om 4 0o
10 mecsues) u 9 HOBOPOXOEHHbIX (8 YacmHOcmuU, 5 U30/IUPOBaHHbIX OP2aHOKOMITIIEKCOB) C MOMOWbI0 adeKk8amHbIX aHamoMu4eckux
memodos: MakporpernapupogaHue, UHbEKYUS KPOBEHOCHbIX cOoCyd08, u320moessieHue moroz2paghoaHamoMuyecKux cpesos,
Mopghomempusi U cmamucmuyeckull aHanu3. YcmaHoerneHo, Ymo 8 medyeHue rnepuHamasnbHo20 nepuoda 051 HapyXXHbIX duamempos
U OrnuHbI COHHbIX apmepull xapakmepHbl 08a repuoda yCKOPeHHO20 pa3eumusi U nepuod omHocumesibHo2o 3amMe01eHHO20 Pa3sumusi.
[ns eHewHezo duamempa npasoli obujeli COHHOU apmepuu U O 8HewHe20 duamempa s1egoli BHympeHHel COHHoU apmepuu ¢ 4-20
rno 7-U0 mecsy eHympuympobHoeo pa3sumusi u 8 nepuod ¢ 9-20 mecsya Mo nepuod HO8OPOXOEHHOCMU - Mepuodbl yCKOPEHHO20
passumusi; ¢ 7-e20 o 9-U Mecsy pa3sumusi - Nepuod omHocUmMesIbHo20 3amedneHHo20 pasgumus. [ns HapyxHo2o Ouamempa rnegol
obuwjeli coHHoU apmepuu u O eHewHeeo duamempa rpasou 8HympeHHel COHHOU apmepuu ¢ 4-20 1o 7-U Mecsy, 8HympuympobHo20
passumus u 8 nepuod ¢ 10 mecsya Mo nepuod HOBOPOXXOEHHOCMU - 1epuoldbl YCKOPEHHO20 pasgumusi; ¢ 7-eo rno 10 mecsy passumusi
- nepuod omHocumenbHo20 3amedneHHo20 pa3sumusi. [ns eHewHe20 Ouamempa rpaeoll U 51eeoll 8HEWHUX COHHbIX apmepull ¢ 4-20
no 7-0 mecsy, eHympuympobHo20 pasgumusi U ¢ 8-20 mecsiya pa3sumusi 1o rnepuod HO8OPOXOEHHOCMU - nepuodbl YyCKOPEHHO20
passumusi; 8 me4yeHue 7-8 mecsiya - nepuod omHocumesnbHO 3amMedrieHHOo20 pazeumusi. s OnuHbl welHou Yacmu npasoul u sesoll
COHHOU apmepuu npucyuwu 0ea rnepuoda yCKOPeHHO20 pa3eumusi - ¢ 4-20 o 6-U mecsAy, pasgumusi U ¢ 7-e0 Mecsiya pa3sumusi fo
rnepuod HOBOPOXAEHHOCMU; epuod OMHOCUMebHO20 3amMedIeHHO20 pa3gumusi - ¢ 6-20 o 7-U Mecsiy, 6HympuympobHO20 pa3gumusi.
B ycnosusix cpasHeHusi nepuodo8 pa3eumusi COHHbIX apmepuli CO 8CeMU 803MOXHbLIMU UX Op2aHOMempu4yeckuMmu rnapamempamu
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MOXHO ymeep>x0amb, Ymo MoYymu 00UHaKogoe ygerudyeHue HapyxHbix Ouamempos obujel, HewHel U 8HympeHHel COHHbIX apmepull
KaK cripaea mak u crieea xapakmepHo 0115 nepuoda 0mHOcUmessHo 3amedsieHHO20 pa3eumusi. [lepebitli nepuod ycKopeHHO20 pa3sumusi
COHHbIX apmepul 6onee npucyuul 05151 eHewHe20 duamempa U OuHbI 1egoli obwiel U 1ie8ol HapyXXHOU COHHbIX apmepuli 8 MPomMuUeoeec
8MopOMYy yCKOPeHHOMY nepuody pa3eumusi COHHbIX apmepull, O7isl KOMOPO20 XapaKMepHO y8ernuyeHuUe HapyXXHbIx duamempos npagou
obwel u npasoll Hapy>XHOU COHHbIX apmepul. 3Ha4umasi pasHuuya cpedHuUX 3HadeHul eHewWHuUX duamempos npasol u 51egol 0buiux,
Hapy>XHbIX U 8HYMPEHHUX COHHbIX apmepull xapakmepHa 0Onsi 4-20, 7-20, 10 mecsyes pazgumus u Onsi nepuoda HOBOPOXKOEeHHOCMU
0n1s1 obwux COHHbIX apmepul; 018 HapyXHbIX COHHbIX apmepul - 0nsa 4-eo, 7-20, 9-20 mMecsAyes pazsumus u Ons nepuoda
HOBOPOXOeHHOCMU; Onisi 8HYMPEHHUX COHHbIX apmepull - 071 8Cex Mecsues pa3eumusi.

KnroueBble cnoBa: obwasi COHHasi apmepusi, Hapy)xHasi COHHasi apmepusi, 8HyMPEeHHsIs COHHasi apmepusi, Mopghomempusi, n10008bil
U paHHUl HeoHamarbHbIU nepuodsl OHMo2eHe3a Yesogeka.
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ARTICLE INFO One of the main conditions for the birth of a healthy baby is the gynecological health of
Received: 28 December 2018 the mother. For this reason, the purpose of the work was to assess the state of
Accepted: 29 January 2019 gynecological health of women in the Kyiv region. In this work, we used the data of

departmental statistical reporting of the Ministry of Health of Ukraine about the number
of cases of gynecological pathology from 2010-2017. The number of women of the
corresponding age was determined according to the State Statistics Service of Ukraine.
The relative risk of pathology (taking into account the 95 % confidence interval) from

UDC: 618.3-055.2(477-25)

CORRESPONDINQ AUTHOR 2010-2013, 2014-2017 in the Kyiv region was evaluated in comparison with the general
e-mail: ngorban@i.ua indicators in Ukraine as well as from 2014-2017 compared to 2010-2013 in the Kyiv
Horban N. Ye. region and general data in Ukraine. Separately for the Kyiv region, the frequency of

gynecological pathology was determined among women of reproductive age (707 women),
who visited Municipal Institution of Kyiv Regional Council "Kyiv Regional Centre for the
Mother and Child Health Defense" from 2014 to 2017. The average age of women was
31.66+0.37. In most cases, the residents of the Kyiv region were diagnosed with chronic
inflammatory diseases of the pelvic organs (salpingitis, 21.6 %o). The relative risks of
the occurrence of such diseases were determined in the region, compared with Ukraine,
and over time. Those, who had menstrual disorders, hyperproliferative processes of
the endometrium were more often recorded (10.8% versus 3.1%, p<0.01), and those
with inflammatory processes of the pelvic organs more often had cervical dysplasia
(19.8 % versus 4.7 %, p<0.001), chronic diseases of the genitourinary system (7.1 %
versus 3.2 %, p<0.05) and digestive organs (17.3 % versus 9.6 %, p<0.01), which
indicates a possible pathogenetic role of the inflammatory factor in the development of
gynecological pathology. The relative risk of gynecological diseases among the women
in the Kyiv region showed that the greatest attention is needed to improving the
diagnostics of infertility and endometriosis, as well as the prevention and treatment of
salpingitis and uterine cancer. Women with menstrual disorder during their visit to a
gynecologist should be checked for the presence of hyperproliferative pathology and,
in case a woman is diagnosed with other chronic diseases, they should be offered
treatment of these areas of inflammation, which can further positively affect their
reproductive health.

Keywords: gynecological pathology, reproductive health, menstrual disorders,
inflammatory factor.

Introduction

In the face of economic difficulties, high mortality rates, = Europe's sustainable development strategy is achieved by
and declining birth rates, reproductive health issues are 2030, no one is left behind) [21]. The issue of infertility has
being raised, which has been the focus of international  been kept by the palm of primes with a prevalence from 9 %
attention for some time now and is being implemented by to 18 % of the total population [2], creating a significant
the "Sexual and Reproductive Health Action Plan" (Until  financial burden even in countries with high levels of
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economy [4, 11]. Parallel to the current medical and social
problem is hyperproliferative pathology of the endometrium
with high specific gravity in the structure of gynecological
morbidity, the risk of its malignant transformation [3, 14, 17]
and inflammatory diseases of the female genital area, in
which some positive changes have been achieved. But today,
the situation remains unstable, debatable and in need of
further search for solutions [5, 12, 13]. Regarding our country,
in 1999-2003 the program of genetic monitoring was
implemented on the territory of Kyiv region, and from 2009
the registers of birth defects in newborns, spontaneous
abortions and infertility continued to operate, which made it
possible to assess the level of genetically conditioned
pathology and to determine its level and priority factors of its
formation [10, 18]. But, it should not be forgotten that the
main factor at birth of a healthy baby (namely, it should be the
result of the activity of the gynecological service) is its healthy
mother, including - in the issues of the gynecological sphere.
This issue is dedicated to this study, which according to the
Ministry of Health of Ukraine estimated the level of
gynecological pathology in the Kyiv region in comparison
with Ukraine in general and characterized gynecological
pathology according to the Municipal Institution of Kyiv
Regional Council "Kyiv Regional Centre for the Mother and
Child Health Defense" (Ml KRC KRCMCHD).

The purpose of the work was to assess the gynecological
health of women in the Kyiv region.

Materials and methods

Number of women (general group and group of first
detected) with urogenital system diseases, menstrual
disorders (MD), salpingitis, endometriosis, infertility,
urogenital mycoplasmosis, chlamydial infection and cancer
of the uterus taken from MOH Ukraine published in the
collections "Health status of the female population in
Ukraine" for 2010-2017.

The number of women of the appropriate age was
determined according to the State Statistics Service of
Ukraine. Estimated relative risk (RR) of pathology in 2010-
2013, 2014-2017 in the Kyiv region compared with the
general indicators in Ukraine and in the period 2014-2017
compared to 2010-2013. Estimated the limits of 95 %
confidence interval. If both the upper and lower bounds were
on one side of 1 (ie, the confidence interval does not include
1), then we concluded that the statistical significance of the
detected difference with probability p<0.05. If the lower bound
was 95 % of the confidence interval less than 1, and the
upper bound was greater, we concluded that there was no
statistical significance of the effect of the factor on the
incidence of pathology, regardless of the value of RR (p<0.05)
[19].

Compared to the usual "p" significance assessment,
95% confidence intervals are more consistent with decision-
making practice, because it is possible to take into account
the value of the indicator rather than simply the fact that there
is a difference between the indicators [22].

The frequency of gynecological pathology among women
of fertile age (707 women) who went to the Ml KRC
KRCMCHD for 2014-2017 was determined separately for
the Kyiv region. The average age of women was 31.66+0.37
years old.

Results

As of January 1, 2018, the population of Kyiv Region
(estimated) was 1754284 inhabitants. In 2017, the
population decline in the Kyiv region was more rapid than in
the country as a whole (-6.3 vs. -5.1 per 1000 population),
with an average life expectancy at birth slightly lower (70.46
versus 71.98 years), the mortality rate was higher (1203.8
versus 1052.4 per 100 thousand people) [16]. But the marital
activity of the population of the region is higher: the higher
total fertility rate (1,412 against 1,374 in Ukraine per woman)
and age-related fertility rates (the largest difference was
observed among 20-24 year-old women: 82.1 versus 79.5
live births per 1000 women). In addition, as of January 1,
2018, the proportion of people 18 years and older in the Kyiv
Region is lower than in the country as a whole (80.8 % vs.
82.0 %) at the expense of a larger proportion of children
(19.2 % versus 18.0 % for children ages 0-17).

That is, against the background of negative natural growth
and low average life expectancy, the Kyiv region has the
potential for reproduction, and precisely for its preservation
and should be directed to providing medical care to the
population, in particular women of reproductive age.

In the Kyiv Region, 2.995+0.030 patients among 1000
women of reproductive age (4.072+0.007 %o in Ukraine)
encountered infertility problems in 2010-2017. The frequency
of menstrual disorders (MD), which is one of the leading
pathologies of the female genital area, in 2010-2017 was
13.86+£0.07 among 1000 women of fertile age (15.69+
0.01 %o in Ukraine). The frequency of the first detected MD
was 9.122+0.053 %o (10.039+0.001 %o in Ukraine).

Salpingitis met with a frequency of 21.58+0.07 and
endometriosis 1.270+£0.018 per 1000 working women
(17.31£0.01 %o and 3,266+0.006 %o in Ukraine, respectively).
The incidence of newly detected salpingitis and
endometriosis was 11.64+0.05 %o, and 0.541+0.012 %o
(9.368+0.010 %o and 1.249+0.004 %o in Ukraine, respectively).

Uterine cancer met with a frequency of 4.739+0.028 per
1000 women 18 years of age and older with a morbidity rate
of 0.167+0.007 among 1000 working women (3.885%
0.005 %o and 0.138+£0.001 %o in Ukraine, respectively).

The incidence of infections, including urogenital
mycoplasmosis and chlamydial infection, in the Kyiv region
was the same (1.924+0.018 and 1.918+0.018 per 1.000
women 18 years of age and older) and higher than the overall
rate in Ukraine (1.192+0.003 %o and 0.786+0.002 %o
respectively).

If the frequency demonstrates the prevalence of a
condition in a group, then the relative risk (RR) indicator is
considered as the occurrence of a pathological condition
or death in one group of persons relative to another.
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Table 1. Relative risk of some gynecological diseases in women
of Kyiv region and Ukraine in 2010-2013 compared to 2014-2017
(times).

RR Cl RR (¢]]
Pathology
Kyiv region Ukraine

Prevalence
Salpingitis 0.92] 0.91-0.93 | 0.88 | 0.88-0.88
Sterility 1.05( 1.01-1.09 | 0.99 | 0.98-0.99
Death from cancer of the uterus 1.06 | 0.90-1.24 | 0.90 | 0.87-0.93
MD 1.09] 1.07-1.11 | 1.02 | 1.02-1.02
Uterine cancer 1.16] 1.13-1.19 | 1.04 | 1.03-1.04
Endometriosis 1.16] 1.10-1.23 [ 1.12 | 1.12-1.13
Morbidity
Sterility 0.98 | 0.90-1.06 | 0.90 | 0.89-0.91
Salpingitis 0.99] 0.98-1.01 [ 0.89 | 0.89-0.89
Uterine cancer 1.04 ] 0.85-1.26 | 0.94 | 0.91-0.98
Mycoplasma genitalium 1.06 1 1.02-1.10 | 0.75 | 0.75-0.76
Endometriosis 1.0710.98-1.17 ( 1.19] 1.18-1.20
Chlamydial infection 1.10] 1.06-1.14 | 0.71] 0.71-0.72
MD 1.24]1.21-1.27 [ 1.05| 1.05-1.05

The situation with RR of occurrence of some
gynecological diseases among women of Kyiv region in
2010-2013 compared to 2014-2017 was in most cases
similar to this in Ukraine in general (Table 1). The only
exceptions were the increased RR in the region as opposed
to the lowered one in Ukraine:

- the prevalence of infertility (one explanation may be to
seek women's counseling as it is a chance to receive
extracorporeal fertilization funding at public expense);

- incidence of urogenital mycoplasmosis and chlamydial
infection.

But these differences cannot be defined as negative
compared to the general situation in Ukraine.

In the Kyiv region, relative to Ukraine, there is an increased
relative risk of salpingitis and uterine cancer, although it has
been shown that the occurrence of salpingitis over time has
decreased, as is the case with uterine cancer. However,
judging by the relative risk of death from uterine cancer (it
does not differ from Ukrainian), its timely diagnosis leads to
an increase in effective treatment and a significant reduction
in mortality (see Fig. 1, 2).

Against the background of an increase in RR incidence
of urogenital mycoplasmosis and chlamydial infection, the
relative risk of these infections in the region compared to
Ukraine in general is also shown over time, which is another
confirmation of effective work on the prevention of TORCH
infections (see Table 1, Fig. 2).

The frequency of MD among women of fertile age -
residents of the Kyiv region who sought medical care at the
Ml KRC KRCMCHD during 2014-2017, amounted to
396.3+£18.4 %o (Table. 2). This is almost 30 times higher
than the same indicator among all women of fertile age,

according to the Ministry of Health of Ukraine. But this fact is
explained by the fact that the object of the Center's activity is
to provide the population with the most qualified obstetric
and gynecological help.

For comparison, according to genetic monitoring data
(1999-2003) in the Kyiv region, among women who had a
miscarriage up to 12 weeks and who gave birth to a healthy
baby, MD was recorded at 4.75+053 % and 2.99+0.55 % of
cases and was determined to be significant in the event of
unauthorized miscarriage at an early date (OR=1.61 at
confidence interval (Cl) 1.02-2.55) [12].

Among women with MD, the highest number of women
complained of having an irregular menstrual cycle - almost
every second 49.21+2.80 % with a frequency of 220.65+
15.60 %o among all women who applied to the Ml KRC
KRCMCHD. This figure is comparable to the results of a US
survey, where MD accounted for 19.1 % of the 20 million
visits to gynecological facilities [6].

Menorrhagia, as a diagnosis, was found in every fourth
woman with MD (25.24+2.44 %) with a frequency of
113.15+£11.91 %o, algomenorrhea - in every ninth woman
with MD (11.04+1.76 %) with a frequency of 49.50+8.16 %o,
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Fig. 1. Relative risk of gynecological diseases (in general,
prevalence) in female residents of Kyiv region compared to general
indicators in Ukraine.
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Fig. 2. Relative risk of gynecological diseases (first detected,
morbidity) in female residents of Kyiv region compared to general
indicators in Ukraine.
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Table 2. The number of cases of hyperproliferative pathology among women of different ages with the presence and absence of MD (%).

19-49 (years) 19-34 (years) 35-49 (years)
Hyperproliferative pathology MD MD MD
Yes No Yes No Yes No

adenomyosis 5.714+1.387 | 2.810+0.800 | 4.217+1.560 | 1.544+0.766 | 7.895+2.526 | 4.762+1.643

endometrial hyperplasia + uterine polyp 13.93+2.07 7.963+£1.310 10.84+2 .41 3.089+1.075 18.42+3.63 15.48+2.79
endometrial hyperplasia 8.929+1.704 | 5.152+1.070 | 6.627+1.931 | 2.317+0.935 12.28+3.07 9.524+2.265

uterine polyp 6.071+£1.427 | 4.450+0.998 | 4.819+1.662 | 1.158+0.665 | 7.895+2.526 | 9.524+2.265

metrorrhagia - in every twelfth woman with MD (8.202+ common:

1.541 %) with a frequency of 36.78+7.08 %0, hypomenstrual
syndrome - in every sixteenth woman with MD (6.309%
1.366 %) with a frequency of 28.2946.24 %o cases. Almost
one in eight women with MD recorded two types of MD
(12.50+1.98 %), which was 50.78+8.24 %, among 1000
women.

If women were divided into groups by the presence of
MD, hyperplastic processes were more frequently registered
among those who had MD, including endometrial hyperplasia
and uterine polyp. This is especially true for women of active
reproductive age of 19-34 years. Among patients with MD,
hyperproliferative processes were three times more frequent,
compared with women with unchanged menstrual cycles
(10.84+2.41 % vs. 3.089+1.075 %, p<0.01). In these women,
endometrial hyperplasia was three times more recorded
(6.627+1.931 % vs. 2.317+0.935 %, p<0.05) and four times
more recorded polyps of the uterine (4.819+£1.662 % vs.
1.158+0.665 %, p<0.05). Among those women who had MD,
compared with women with unchanged menstrual cycles,
adenomyosis (5.714+1.387 % versus 2.810+0.800 %, p=0.08)
was also more frequently reported (Table 2).

These findings are further evidence that MD can be
considered as an important clinical marker of gynecological
pathology at the pre-hospital stage. When studying the
menstrual function of the obstetrician-gynecologist, the
following important rules should be followed: try to use the
most adaptive scale for both the patient and the doctor to
determine the adequacy of the menstrual cycle and find the
reasons for its violation [8].

6.223+0.909 % of patients were treated with the problem
of infertility at the MI KRC KRCMCHD; primary infertility was
noted in 4.102+0.746 % of cases, secondary - in 2.122+
0.542 %. Salpingitis met with a frequency of 37.91+1.82 %,
endometriosis - 0.283+0.200 %.

In general, inflammation of the pelvic organs (chronic
salpingitis/oophoritis, chronic metritis, and cervicitis)
occurred in every second patient of the M| KRC KRCMCHD
(51.791£1.88 %), among whom in every tenth, all three
pathological conditions were diagnosed 9.9%, in every fourth
- two (24.5 %), and only two thirds of women had one of
three pathologies (65.7 %).

If the fact of the presence of the inflammatory process of
the pelvic organs in women is divided into groups, among
those who had an inflammatory process were more

- history of artificial abortion (24.18+2.24 % vs. 16.33%
2.00 %, p<0.01);

- cervical dysplasia (19.78+2.09 % vs. 4.665+1.139 %,
p<0.001);

- chronic diseases of the genitourinary system, such as
chronic pyelonephritis and chronic cystitis (7.143+1.350 %
vs. 3.20710.951 %, p<0.05);

- chronic digestive diseases such as chronic
cholecystitis, pancreatitis, gastritis and gallstone disease
(17.31£1.98 % vs. 9.621+1.592 %, p<0.01).

Discussion

In the Kyiv region, with infertility problems in 2010-2017,
there were 2.995+0.030 among 1000 women of reproductive
age (4.072+0.007 %o in Ukraine) (according to the Ministry of
Health of Ukraine), and this figure is far from realistic even
according to the Ml KRC KRCMCHD (6.223+0.909 %), in
particular, in Russia and the USA this figure is 8-15 %, in
Europe - about 10%, in Canada - 17 %, in Iran - 8 %, in
Kazakhstan - about 15 % [2, 4].

Endometriosis occurred only in 1.270+0.018 per 1000
working women (3.266+0.006 %o in Ukraine, respectively),
which also differs from the global indicators. For example,
around 176 million women between the ages of 15 and 49
are estimated to suffer from endometriosis worldwide [1].
Endometriosis affects 10-15 % of all women of reproductive
age and is observed in 70 % of women with chronic pelvic
pain [9]. In 47 % of women with endometriosis-associated
infertility are diagnosed with endometrial polyps [7, 15, 20].

RR calculations show that the largest difference between
the indicator in the Kyiv region and the Ukrainian level was
recorded for endometriosis (Fig. 1, 2). It is this pathology
that needs the most attention, although in this case it is
necessary to exclude the fact of insufficient diagnosis, but a
positive point should be noted some increase in this indicator
over time.

Therefore, according to the results of the calculation of
RR, the appearance of gynecological pathology in the Kyiv
region requires the greatest attention to the improvement of
diagnostic and treatment measures for the problem of
endometriosis and infertility. The situation with the latter may
change when attracting data from private reproductive
medicine clinics located in the region and Kyiv.

Increased RR incidence of urogenital mycoplasmosis
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and chlamydial infection in the region as opposed to
decreased in Ukraine in 2010-2013 compared to 2014-2017
may be explained by the fact that, in contrast to other regions
in the Kyiv region, the examination of persons of reproductive
age for TORCH infection continues which, according to the
results of genetic monitoring, during 1999-2003 were
identified as priority risk factors for the occurrence of
reproductive losses of genetic etiology [10, 18].

In the future, it is necessary to carry out an analysis in
each individual region of Ukraine on a similar principle, which
will allow to determine priority directions and rationalize the
work of the obstetric and gynecological service of each
investigated area.

Conclusions

1. The relative risk of gynecological diseases among
women of the Kyiv region in 2014-2017 compared to 2010-
2013 is similar to the situation in Ukraine, except for the
increased relative risk of the prevalence of infertility and
incidence of urogenital mycoplasmosis and chlamydial
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OCOBJIMBOCTI MNHEKONONNYHOI NATONOrIT Y XXIHOK PEMPOAYKTUBHOIO BIKY - MELUKAHOK KUIBCbKIA OBJACTI
lop6aub H. €., O3icu H. I1., Jluh4yak O. B., lNokaHeeuy T. M.

OdHiero 3 20/108HUX YMO8 HapOOXeHHs1 300pos8oi OUMUHU € eiHeKkosnoziyHe 30opoe'ss mamepi. Came momy memoro pobomu cmarna
ouiHKka cmaHy 2iHekoroz2idyHo20 300po8's xiHok Kuigcbkoi obnacmi. B pobomi saukopucmati daHi 8i0oM40i cmamucmuy4Hoi 38imHocmi
MOS3 Ykpaitu w000 Kinskocmi sunadkie 2iHekonozaiyHoi namornoeii 3a 2010-2017 pp. Kinbkicmb xiHOK 8i0rnogidHo20 8iKy eu3Hayanu 3a
daHumu [epxasHoi ciyxbu cmamucmuku YkpaiHu. OuiHrosanu 8iOHOCHUU pu3uK 8UHUKHEHHs namonoeii (3 ypaxyeaHHaMm 95 %
dosipyoeo iHmepsarny) y 2010-2013, 2014-2017 pp. 8 Kuigchkili obnacmi nopieHsIHO i3 3a2anbHUMU rokasHukamu YkpaiHu ma y 2014-
2017 pp. nopisHsaHO 3 2010-2013 pp. e Kuiscbkili obnacmi ma 3a2anom 8 YkpaiHi. Okpemo 0551 Kuigcbkoi obrnacmi eusHavyanu 4acmomy
eiHekornoeiqyHoi namosnoeii ceped xiHOK ¢hepmuribHO20 8iKy (707 XiHOK), siki 38epHynucsi o KomyHanbHo20 3aknady Kuigcbkoi obracHor
padu "Kuiscbkuli obnacHul uyeHmp oxopoHu 300pos's Mmamepi ma dumuHu” 3a repiod 2014-2017 pp. CepedHill 8ik XIHOK cmaHoeus
31,66+0,37 poku. Hatiyacmiwe y mewkaHok Kuigcbkoi obnacmi eu3Haqanu XpOHi4Hi 3anarnbHi 3axeoproeaHHsI op2aHie Maro2o ma3sa
(canbniHaimu, 21,6 %o). BusHa4yeHi 8iOHOCHI pU3UKU 8UHUKHEHHSI MaKuX 3axeoprosaHb 8 obriacmi, MopisHAHO 3 YKpaiHow, ma &
QuHamiui. B obcmexeHux, siki manu rnopyweHHs: MeHCmpyanbHO20 UUKIy, Yacmiwe peecmpyearnu 2ineprposnichepamusHi npoyecu
eHdomempisa (10,8 % npomu 3,1 %, p<0,01), a y mux, xmo mas 3anasnbHuli NPpoyec opaaHie mMaro2o masa, Yacmiwe 3ycmpidyanach
ducninasis wuliku mamku (19,8 % npomu 4,7 %, p<0,001), xpoHi4yHi xeopobu ceqocmameeoi cucmemu (7,1 % npomu 3,2%, p<0,05) ma
opzaaHie mpasneHHs (17,3 % npomu 9,6 %, p<0,01), wo ceidyumse PO NamozeHemuyHy porsib 3ananbHo20 hakmopa y po3eumky
eiHekonoeiyHoi namornozii. OyjHKka 8i0HOCHO20 PU3UKY BUHUKHEHHS 2iHeKosl02iqdHUX 3axeoprosaHb ceped XiHok Kuigecbkoi obnacmi
rokasana, wo Halbinbwoi yeazau nompebye nokpawaHHs diazHocmuku be3nniOHocmi ma eHOoOMempiosy, a makox rnpocghinakmuka ma
niKysaHHs1 canbriHaimie ma paky mina mamku. [1pu 38epHEHHI XiHOK 3 MOpyWeHHAM MeHCmpyarbHO20 YUKy 00 2iHekorio2a HeobXxiOHO
38epmamu ygazy Ha HasieHiCmb y HUX 2ineprponichepamueHOi namosioaii, a npu Hass8HOCMI y XIiHKU [HUWUX XPOHIYHUX 3aX80pro8aHb
MPOMOHy8amu caHauilo Yux 802HUW, WO MOXe 8 nodanbwoMy no3umueHO 8rIUHymu Ha ix pernpodykmusHe 300po8 si.

KnrouoBi cnoBa: eiHekonoziyHa namonozisi, pernpodykmueHe 300p08'sa, MopyweHHsI MeHCmpyarnbHO20 YUKIy, 3ananbHuUl ¢hakmop.

OCOBEHHOCTU MTMHEKOTOrMYECKOW MATONOMMU Y XXEHLUWH PENPOAYKTUBHOIO BO3PACTA - XXUTEJNIbHUL, KNEBCKOM
OBJIACTU

lop6axb H. E., 3uck H. 1., Jlunyak O. B., MokaHesuy T. M.

OOHuM u3 enasHbIX ycrioguli pox0oeHUsi 300pogoeo pebeHKa Ae/rsiemcsi eUHeKooauyeckoe 300posbe Mamepu. VIMeHHo noamomy
uenbto pabomel si8unack OUeHKa COCMOSIHUSI 2UHEKOoIo02u4ecko2o 300posbs XeHWuUH Kuesckoli obnacmu. B pabome ucronb308aHbl
OaHHble sedomcmeeHHOU cmamucmudyeckol omyemHocmu MOS3 YkpauHbl 0 Konnuyecmee crlydaes 2UHeKos102u4eckoll namornoauu 3a
2010-2017 2. Konu4yecmeo xeHuwuH coomeemcmeyrou,e2o eospacma onpedensnu rno daHHbiM [ocydapcmeeHHOU Criyxbbl crmamucmuku
YkpauHbl. OuyeHuganu omHocumerbHbIl PUCK 803HUKHOBEHUS rnamosoauu (¢ yyemom 95 % dosepumernbHo20 uHmepsana) e 2010-
2013, 2014-2017 22. 8 Kuesckol obnacmu o cpasHeHuUto ¢ obuwumu rnokazamensamu no YkpauHe u 8 2014-2017 ee. o cpagHeHUto ¢
2010-2013 ee. 8 Kuesckoli obnacmu u obwumu OaHHbIMU YKpauHbl. OmdenbHo Ona Kueeckol obrnacmu onpedensnu yacmomy
2uHeKosoau4eckol namosioauu cpedu XeHUWUH hepmurnbHo20 8o3pacma (707 XeHWUH), Komopble 0bpamunucb 8 KOMMYHasbHOe
yupexdeHue Kuesckoeo obnacmHo2o cosema "Kuesckuli obriacmHol ueHmp oxpaHbl 300po8bs Mamepu u pebeHka" 3a nepuod 2014-
2017 22. CpedHuli so3pacm xeHwuH cocmaensn 31,66+0,37 2oda. Hawe sceeo y xumenbHuy Kuesckol obnacmu onpedensnu
XPpOHUYecKue gocnanumeribHbie 3aboregaHusi opeaHo8 Mano20 ma3sa (canbnuHaumsi, 21,6 %o). OnpedeneHbl omHocumMerbHbIe PUCKU
B803HUKHOBEHUSI makux 3abornesaHuli 8 obnacmu, Mo cpasHeHuto ¢ YkpauHou, u 8 duHamuke. Y obcriedosaHHbIX, KOmopble uMesu
HapyweHusi MeHcmpyarbHO20 YUKna, Jyawe peaucmpuposanu auneprnponugepamusHbie rpoyeccs! sH0omempus (10,8 % npomus 3,1
%, p<0,01), a y mex, kKmo umes1 gocranumersbHbIl MPOUECC opeaHo8 Mas020 masa, Yawe ecmpedanacb Oucrnasus welku mMamku
(19,8 % npomus 4,7 %, p<0,001), xpoHu4eckue 3abonesaHusi moyernonosol cucmemsbi (7,1 % npomus 3,2 %, p<0,05) u opzaaHos
nuwesapeHrus (17,3 % npomue 9,6 %, p<0,01), ymo ceudemesnbcmsyem 0 803MOXHOU MamoaeHemu4yeckol ponu 80crnanumesbHo20
akmopa 8 pazsumuu 2uHeKosnoeudeckol rnamosnoeuu. OyeHKka OmMHOCUMENIbHO20 pucKka 803HUKHOBEHUS 2UHEKO/102Uu4eCKuX
3abornesaHuli cpedu xeHuwuH Kuesckol obnacmu nokasana, 4Ymo Haubosnbwie2o gHuMaHusi mpebyem ynyduweHue duasHOCMUKU
becrinodusi u a3HOoMempuo3a, a makxe nMpoguIakmuKa U fieyeHue canbuHaumos u paka mena mamku. [lpu obpalieHuu XeHWUH ¢
HapyweHUeMm MeHcmpyanbHO20 UuUKa K euHekoroay criedyem obpawamb 8HUMaHUE Ha Hanu4yue y HUX aureprponugepamusHoU
rnamorsio2uu, a fpu 8bIsI8NIEHUU Y XeHWUHbI Opyaux XpoHUYecKux 3abonesaHul - npednazamb CaHayuo 3mux o4a2o8, Ymo MOoXem 8
OanbHelweM ronoxumesnbHO ompa3umbCsi Ha UX pernpodyKmueHOM 300po8be.

KnioyeBble cnoBa: euHeKonoeuyeckasi namosozausi, penpodyKkmueHoe 300p08be, HapyweHUss MeHCmpyanbHO20 YUKna,
gocnanumeribHbIl ghakmop.
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Human walking is considered as a complex cognitive act. The research purpose is an
analysis of age-related features of spatio-temporal parameters of human walking and
directions of their changes at walking with dual (cognitive) tasks. The walking spatio-
temporal indexes were studied in 608 individuals of both sexes aged 12-43 years by
GAITRIte® (CIR Systems Inc.,Clifton, NJ) under normal walking at individually
comfortable velocity and under additional cognitive tasks: 1) sequentially pronounce
aloud any known animals; 2) starting from a number 100, subtract 7 and pronounce the
result aloud. The statistical processing of the got results was carried out in the licensed
software "STATISTICA 5.5". At performing the first, simpler, task, the spatial parameters
had no significant changes in all age groups. Most of the temporal parameters changed:
cycle time, swing time, single support time, and double support time increased. Therefore,
equilibrium maintaining at walking with naming animals is realized with a longer overall
support period, reducing the walking cadence and velocity. The constant width of the
support base and the angle of the feet turn indicate that the magnitudes of the functional
support base and angle of the feet turn at normal walking is sufficient to maintain
posture and balance at walking with simultaneous performance of the cognitive task,
as well as more rigid mechanisms of regulation of these two parameters. The walking
temporal parameters are more labile than spatial parameters. With age, the percentage
of the integral index of walking quality (FAP) decreases especially in females: in girls
by 15.3 %, in young women by 14.4 %, in middle-aged women by 7.4 %. At performing
the second, more complex, arithmetic task, in young men and young girls support
base, toe-in-out, step length difference had no significant changes only. The mean
velocity, cadence, step length, stride length, step extremity ratio decreased. The count
of steps, all temporal parameters, and stance percentage increased. FAP declined
critically by 30.4 % in young men and 33.4 % in young women, indicating a decrease in
balance and body stability under walking with cognitive task and increasing the risk of
falls. Therefore, a significant reduction in FAP can be used as a diagnostic criterion in
neurological practice.

Keywords: spatial and temporal parameters of walking, different age groups, gait with
an additional cognitive task.
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Introduction

Human movements consist of maintenance of asa motor, but also as a complex cognitive act [23]. Having

equilibrium and movement proper (motor component,
locomotion). Normal human movements provide not only a
movement in space but also satisfaction of everyday
necessities, maintenance of full-fledged social relations and
life quality. Practically all parts of the central nervous system
(CNS) - centers of locomotion, postural control, balance,
voluntary movements, cognitive processes contribute to
control of upright walking and labour activity [12, 14].
Therefore, a human walking should be considered not only

analyzed 62 research papers on effect of cognitive tasks on
human walking performance in 2300 persons [1], the authors
concluded that the use of dual task methodology (walking
and cognitive/motor task) has become a leading theme in
human walking studies. However, despite the growing body
of researches on human walking and its disorders, there
remain a number of unsolved issues. They revealed walking
disorders while performing additional tasks in the elderly,
neurological patients [5, 6, 10]. At the same time, there are

68

© 2019 National Pirogov Memorial Medical University, Vinnytsya



Moroz V. M., Yoltukhivskyy M. V., Vlasenko O. V., Moskovko G. S., Bogomaz O. V., Rokunets I. L., Tyshchenko I. V. ...

reports of the lack of cognitive tasks effect on walking in both
young healthy people and healthy elderly people [19]. But
the authors used light cognitive tasks as additional ones
that required low cognitive costs, or perhaps priority during
research was given exceptionally to walking. In single
researches of walking with dual tasks (cognitive/motor) in
young healthy people individual indexes were studied only
and in most researches without the account of age and
gender [11].

Thus, the organization of walking and its disorders remain
one of the most difficult sections of physiology and pathology
of the nervous system, due not only to the mysterious intimate
mechanisms, but also to the methodological problems of
the walking research.

The research purpose is an analysis of age-related
features of spatio-temporal parameters of human walking
and directions of their changes at walking with dual
(cognitive) tasks.

Materials and methods

608 clinically healthy individuals of both sexes aged 12-
43 years were examined. The age distribution was as
follows: 69 adolescents - 36 girls (12-15 years) and 33 boys
(13-16 years); 502 young people - 241 young men (17-21
years) and 261 young women (16-20 years); 37 middle-
aged women (21-43 years). During the study period, the
volunteers did not have traumas and diseases that could
lead to changes in walking parameters, did not use alcohol,
sedatives, and medications for the last 72 hours. The spatio-
temporal indexes of walking were studied by the high-quality
computerized electronic walkway system GAITRite® (CIR
Systems Inc.,Clifton, NJ), which is a 4.2 meter long and 1.5
meter wide polymer path with built-in 22000 pressure
sensors. While walking along the path, the system scans
the sensors, processes them, saves and calculates the
integral spatial and temporal parameters of walking. The
gait parameters were determined separately for the right
and left legs. The study was performed without shoes, as
more reliable changes in the spatio-temporal parameters
are obtained [22]. The reliability of the GAITRite® system
has been established in a number of studies [8, 15, 20, 27].
The followings parameters were determined: velocity, step
count, cadence, step length, stride length, step length
difference, support base, step time, cycle time, swing time,
single support time, double support time, structure of step
cycle, integral index of walking quality - Functional Ambulation
Performance Score, FAP. The integral index of general
walking quality ("normality" of walking) FAP represents the
level of maintenance of equilibrium and stability of body
during movement. FAP is represented as a singular number
and automatically calculated by the GAITRIite® system, taking
into account step time, step extremity ratio, mean normalized
velocity (velocity/mean extremity length) and mean extremity
length - the arithmetic mean of the right and left extremities
length. The magnitude of FAP is also influenced by
extraneous assistance, the use of assisted equipment, and

the dynamics of the support base. Normally, the FAP
magnitude is 95-100 %. The walking parameters were
evaluated under normal walking at individually comfortable
velocity and under additional cognitive tasks: 1) sequentially
pronounce aloud any known animals without repeating; 2)
starting from a number 100, subtract 7 and pronounce the
result aloud. The quality of walking and the quality of the
cognitive task were evaluated. There was no indication of
the priority of one task over another (walking over the cognitive
task or vice versa). The results of the automatic calculation
of walking parameters were transferred to the "Excel"
spreadsheet for further processing, analysis and
comparison. The statistical processing of the got results
was carried out in "STATISTICA 5.5" (owned by Center of
Scientific and Information Technologies of Vinnytsya National
Pirogov Memorial Medical University, license number
AXXR910A374605FA).

Results

In the researches of walking with pronouncing aloud any
known animals 69 adolescents, 298 persons of youth age,
37 women of middle ages were examined.

It was set that in boys, the velocity was 118.6+3.5 cm/s.
cadence was 101.8+2.0 steps/min. Spatial parameters were
as follows: step length right was 69.41+1.46 cm, step length
left - 70.03+£1.42 cm; step extremity ratio right 0.771+0.021
and step extremity ratio left 0.781+0.021; stride length right
139.34+2.83 cm, stride length left 139.38+2.8 cm; support
base right was 10.62+0.59 cm, support base left 10.25+0.58
cm; toe-in-out right was 9.231+1.041°, toe-in-out left -
7.401+1.082°. Temporal indexes: step time right and step
time left were identical 0.602+0.011 s; cycle time right was
1.191+0.032 s, cycle time left - 1.1924+0.021 s; swing time
right and swing time left were identical 0.502+0.011 s; stance
time right and stance time left were identical 0.701+0.022 s;
duration of single support was 0.502+0.010 s for both
extremities; double support time was identical for both
extremities - 0.210+0.010 s. FAP index was 83.15+3.88 %.

At comparing the spatio-temporal parameters of the
ordinary walking and walking with simultaneous cognitive
task in boys it was revealed that spatial indexes do not have
reliable changes (p>0.05). Most temporal parameters
differed statistically: step time was increased from both sides
(by 11.1£1.9 %), cycle time left - (by 10.2+£0.9 %) cycle time
right - (by 11.2£0.9 %) (p<0.05), cadence diminished (by
9.3+1.1 %) (p<0.001), single support time was increased
from both sides (by 13.6+£2.3 %), swing time from both sides
(by 13.61£2.3 %) (p<0.001). Stance time was increased from
both sides (by 19.414.5 %). velocity diminished (by 8.4+
2.6 %) and ambulation time was increased (by 9.0+3.8 %)
(p<0.05). Time of double support from both sides did not
have reliable changes only (p>0.05).

In young men the velocity was 124.11+£3.29 cm/s,
cadence was 102.09+1.68 steps/min. The following spatial
parameters were got: step length right was 72.17%
1.21 cm, step length left - 72.98+1.18 cm; step extremity
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ratio was identical from both sides and was 0.792+0.011;
stride length right was 145.57+2.32 cm, stride length left -
144.97+2.20 cm; support base right was 10.48+0.48 cm,
support base left - 10.51+£0.46 cm; toe-in-out right was
10.36+0.85°, toe-in-out left - 7.976+0.759° Temporal indexes:
step time right was 0.587+0.012 s, step time left -
0.596+0.010 s; cycle time right was 1.192+0.031 s, cycle
time left - 1.188+0.019 s; swing time right and swing time
left were identical 0.502+0.009 s; stance time right lasted
0.701+0.010 s, stance time left - 0.693+0.008 s; duration of
single support was 0.502+0.011 s from both sides; double
support time right and double support time left were -
0.210+0.010 s. FAP index was 82.1£2.2 %.

At comparing the spatio-temporal parameters of the
ordinary walking and walking with simultaneous cognitive
task in young men it was revealed that spatial indexes do
not have reliable changes (p>0.05). Most temporal
parameters differed statistically: step time left was increased
(by 7.1+£1.8 %), step time right was increased (by 7.3+
1.8 %), cycle time from both sides was increased (by 7.2+
1.8 %) (p<0.05), cadence diminished (by 6.410.4 %)
(p<0.001), single support time left was increased (by 11.1+£2.2
%) single support time right was increased (by 8.7+2.2 %),
swing time left was increased (by 8.7+2.2 %) swing time
right was increased (by 11.1+£2.2 %), (p<0.001), stance time
left was increased (by 4.5+1.5 %) stance time right was
increased (by 7.7+1.5 %), velocity diminished (by 6.5+
2.5 %) and ambulation time was increased (by 5.2+3.7 %)
(p<0.05). Time of double support from both sides did not
have reliable changes only (p>0.05).

In girls, the velocity was 103.26+4.51 cm/s, cadence was
95.53+2.71 steps/minute. The following spatial parameters
were obtained: step length right was 64.01+£1.37 cm, step
length left - 64.09+£1.32 cm; step extremity ratio right was
0.761+0.019 and step extremity ratio left - 0.761+£0.009; stride
length right was 128.33+2.62 cm, stride length left -
128.16+£2.67 cm; support base right was 7.101+£0.592 cm,
support base left - 7.03£0.591 cm; toe-in-out right was
2.5114+0.892°, toe-in-out left - 0.402+0.841°. Temporal
indexes: step time right and step time left were identical and
equal 0.654+0.021 s; cycle time right and cycle time left were
identical and equal 1.302+0.041 s; swing time right was
0.543+0.019 s, swing time left - 0.536+0.020 s; stance time
right was 0.768+0.029 s, stance time left - 0.764+0.031 s;
single support time right was 0.528+0.021 s and single
support time left - 0.543+0.019 s; double support right and
double support left were identical - 0.248+0.007 s. FAP index
was 81.8+1.8 %.

At comparing the spatio-temporal parameters of the
ordinary walking and walking with simultaneous cognitive
task in girls it was revealed that spatial indexes do not have
significant changes (p>0.05). Most temporal parameters
differed statistically: step time was increased (by 20.4+
1.9 % from both sides) as well as cycle time (by 20.4+1.9 %
from both sides) (p<0.05), single support time left (by
22.7+2 .3 %) single support time right (by 20.5+2.3 %), swing

time left (by 20.5+2.3 %) swing time right (by 22.7+2.3 %)
(p<0.001), stance time left (by 20.3£3.1 %) stance time right
(by 18.6+3.1 %), double support time left (by 19.0+3.1 %)
double support time right (by 25.0£5.0 %) (p<0.05), velocity
diminished (by 13.0+1.2 %) and ambulation time increased
(by 22.4+5.1 %) (p<0.05), cadence diminished (by 14.8+
0.8 %) (p<0.001).

In young women velocity was 98.974+3.32 cm/s; cadence
was 93.56+2.27 steps per minute. Spatial parameters: step
length right was 62.53+0.87 cm, step length left 62.98+
0.93 cm; step extremity ratio right was 0.733+0.009 and step
extremity ratio left - 0.741+0.011; stride length right was
125.7+1.8 cm, stride length left - 125.6+1.8 cm; support base
right was 6.619+0.494 cm, support base left - 6.553+
0.484 cm; toe-in-out right was 2.952+0.658°, toe-in-out left -
0.501+0.687°. Temporal parameters: step time right was
0.658+0.017 s, step time left - 0.681+0.020 s; cycle time
right was 1.341£0.039 s, cycle time left - 1.337£0.041 s.
swing time right was 0.543+0.021 s, swing time left -
0.562+0.020 s, stance time right - 0.788+0.031 s, stance
time left - 0.769+0.018 s, single support time right was
0.568+0.021 s and single support time left 0.538+0.019 s.
Double support right and double support left were identical
- 0.262+0.011 s. FAP index was 82.3+1.1 %.

At comparing the spatio-temporal parameters of the
ordinary walking and walking with simultaneous cognitive
task in young women it was revealed that spatial indexes do
not have significant changes (p>0.05). All temporal
parameters were statistically different. It was determined
increasing in step time left (by 25.9+1.9 %) and step time
right (by 24.5£1.9 %), step cycle left (by 24.3+0.9 %) and
step cycle right (by 25.2+0.9 %), single support time left (by
22.7+2.3 %) single support time right (by 27.3+2.3 %), swing
time left (by 27.31£2.3 %) and swing time right (22.7+2.3 %)
(p<0.001), stance support left (22.2+1.7 %) and stance
support right (23.4+1.6 %), double support time from both
sides (by 30.0+5.0 %) (p<0.05). Velocity decreased (by
16.1+£0.9 %) (p<0.001), ambulation time increased (by
25.0£3.9 %) (p<0.05) and cadence decreased (by
17.41£0.8 %) (p<0.001).

In middle-aged women, velocity was 101.32+4.48 cm/s;
the number of steps per minute was 94.24+3.11. Spatial
parameters: step length right was 63.68+1.12 cm, step
length left was 63.78+1.07 cm; step extremity ratio right was
0.738+0.018 and step extremity ratio left - 0.751+0.009; stride
length right was 127.51+2.1 cm; stride length left was
127.942.2 cm; support base right was 6.452+0.576 cm,
support base left - 6.482+0.568 cm; toe-in-out right was
2.281+0.802°, toe-in-out left - 4.148+0.942°. Temporal
parameters: step time right and left were the same
0.669+0.028 s; cycle time right was 1.342+0.051 s, cycle
time left - 1,323+0,048 s; swing time right and left were equal
0,542+0,021 s; stance time right was 0.803+0.038 s, stance
time left - 0,792+0,032 s, single support time was
0.53810.019 s for both sides; double support right and
double support left were identical - 0.279+0.018 s. FAP index

70 ISSN1861-031X elSSN 2616-6208

Biomedical and Biosocial Anthropology



Moroz V. M., Yoltukhivskyy M. V., Vlasenko O. V., Moskovko G. S., Bogomaz O. V., Rokunets I. L., Tyshchenko I. V. ...

was 79.48+4.71 %.

At comparing the spatio-temporal parameters of the
ordinary walking and walking with simultaneous cognitive
task in middle-aged women it was determined that the
spatial parameters had no significant changes (p>0.05).
Most of the temporal parameters were statistically different:
it was determined increasing in step time on both sides
(by 21.8+3.6 %), cycle time left (by 20.0+2.7 %) and cycle
time right (by 21.84£2.7 %), single support time on both
sides (22.7+2.3 %), swing time on both sides (22.7%
2.3 %), stance time left (19.7+3.0 %) and stance time right
(19.414.5 %) (p<0.001), double support time on both sides
(21.314.3 %); velocity decreased (9.8+1.5 %), ambulance
time increased (by 13.7+4.8 %) (p<0.05) as well as cadence
(by 14.241.2 %) (p<0.001).

At the age-related comparison of the studied groups, no
significant differences in the quality of the cognitive task
performance were detected (p>0.05). To analyze the cognitive
task quality at walking the average number of errors in
absolute quantity and in the percentage of detected errors to
the total number of the named animals in each age group
were determined. Repetition of an already named animal
during walking or complete stop were errors.

Walking with arithmetic cognitive task (starting from a
number 100, subtract 7 and pronounce the result aloud)
was examined in 204 adolescents.

In young men it was found, that the average walking
speed was 61.68+2.77 cm/s; steps number per minute was
61.41+2.43. Step length of the right leg was 60.23+1.042
cm, of the left leg 60.09+1.09 cm; ratio of stride length to leg
length was the same for the right and left legs and was
0.65310.012; the difference between step length of the right
and left legs was 2.682+0.248 cm; double step length of the
right leg was 120.36%+2.11 cm, of the left one was
120.17+2.14 cm; width of the support base for the right leg
was 10.06+0.49 cm, for the left - 10.01£0.49 cm; rotation
angle of the right foot was 8.232+0.691°, of the left -
5.518+0.672°. The average length of steps for the right leg
was 1.187+0.079 s, for the left one - 1.173+£0.068 s; duration
of stepping cycle for the right leg was 2.35+0.136 s, the left -
2.368+0.136 s. Duration of the right leg transfer was
0.931+0.062 s, of the left - 0.918+£0.057 s; reliance time for
the right leg lasted 1.413+0.078 s, for the left one
1.449+0.087 s; duration of single reliance of the right leg
was 0.921+0.058 s, of the left one 0.928+0.059 s; time of
double reliance while performing a step by the right leg lasted
0.51310.041 s, by the left - 0.519+0.039 s. The difference in
step duration between the right and the left leg was
0.209+0.038 s, and the difference in step cycles duration for
both legs was 0.0911£0.019 s. In the structure of walking
cycle with simultaneous performance of cognitive task in
boys, the following ratios were obtained: the duration of foot
transfer from the total duration of the walking cycle was
38.940.5 % for the right leg, 38.8+0.6 % for the left leg; reliance
duration for the right leg was 61.1+0.5 % of the total duration
of stepping cycle, for the left leg - 61.2+0.6 %; single reliance

duration of the right leg in examined boys was 39.2+0.6 %,
of the left - 38.8+0.7 % of the total duration of the respective
step cycle; reliance on both feet for the stepping cycle for the
right leg was 22.3+0.8 %, for the left leg - 22.6+0.8 %. FAP of
walking with simultaneous performance of cognitive task in
adolescent boys was 67.6x1.7 %.

At comparing the spatio-temporal parameters of the
ordinary walking and walking with simultaneous cognitive
task in young men it was revealed that step length and stride
length for both legs, as well as step extremity ratio were
significantly smaller at walking with the cognitive task
(p<0.001 in all cases). The support base for both legs, toe-
in-out and step length difference at walking with the
simultaneous performance of the cognitive task remained
unchanged (p>0.05). Step time for both legs, cycle time for
both legs, stance time for both legs, swing time for both
legs, single support time for both legs, and double support
time for both legs were statistically significantly higher
(p<0.001 in all cases). The step time difference and cycle
time difference were increased (p<0.001 in both cases). In
the step cycle structure the percentage of swing time right
(p<0.01) and swing time left (p<0.001), single support time
for each leg were reduced (p<0.001), the percentage of
stance time right (p<0.001) and left (p<0.001) as well as
double support time were increased (p<0.001).

Thus, among all spatio-temporal parameters in walking
with the cognitive task, only the support base for each leg,
toe-in-out, step length difference was not significantly
different compared to ordinary walking. The velocity, cadence,
step length, stride length, step extremity ratio decreased
significantly. The number of steps along the GAITRite® mat,
as well as all temporal parameters increased significantly.
In the step cycle structure the portion of stance time right and
left, and double support time were increased, but the portion
of swing time right and left, and single support time for each
leg were reduced.

The spatio-temporal parameters when walking with
simultaneous performance of the same cognitive task in
young women were as follows: average speed of movement
47.16+2.38 cm/s; per minute the girls performed 54.38+2.18
steps; the right leg step length was 51.19+0.91 cm, for the
left leg 50.58+0.88 cm; ratio of stride length to leg length
was the same for the right and left legs and was 0.602+0.009;
difference between step length of the right and left legs was
2.602+0.201 cm; double step length of the right leg was
101.7+1.8 cm, of the left one was 102.0+1.8 cm; width of the
support base for the right leg was 6.209+0.428 cm, for the
left leg - 6.138+£0.418 cm; the right foot rotation angle was
4.019+0.621°, for the left - 0.501+0.658°. Right leg steps
duration was 1.348+0.068 s, for the left one - 1.279+0.057 s.
Stepping cycle duration for the right leg was 2.62+0.127 s,
for the left 2.581+0.117 s; duration of the right leg transfer
was 1.009+0.058 s, of the left one - 0.948+0.048 s; reliance
duration for the right leg was 1.608+0.082 s, for the left one
- 1.638+0.079 s; single reliance duration of the right foot
was 0.947+0.049 s, of the left one was 1.012+0.058 s;
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reliance on both feet when performing a step with the right
leg lasted 0.662+0.043 s, left - 0.668+0.044 s; difference in
step duration between the right and left legs was
0.212+0.031 s, and the difference in step cycles duration
for both legs was 0.139+0.017 s; foot transfer duration from
the total duration of stepping cycle was 37.9+0.6 % for the
right leg, 36.6+0.6 % for the left leg; reliance duration for
the right leg was 62.2+0.6 % of the total duration of stepping
cycle, for the left leg it was 63.4+0.6 %; duration of a single
reliance for the right leg was 36.5+0.6 % of the total duration
of stepping cycle, with the left - 38.1£0.7 %; both feet
reliance for stepping cycle for the right leg was 25.7+0.8 %,
for the left leg - 26.3£0.9 %. FAP when walking with
simultaneous cognitive task in girls was 63.4+1.5 %.

At comparing the spatio-temporal parameters of the
ordinary walking and walking with simultaneous cognitive
task in young women it was found out statistically significant
differences among most spatial and all temporal
parameters. The velocity was significantly lower, the
cadence was greater, the young women performed
significantly fewer steps per minute (p<0.001 in all cases).
The step length and stride length, as well as the step
extremity ratio were statistically significantly smaller
(p<0.001 in all cases). The support base and toe-in-out
did not differ (p>0.05), and step length difference
significantly increased (p<0.001). Step time, cycle time,
swing time, stance time, single support and double support
for both legs were statistically significantly greater than
when walking (p<0.001 in all cases). The difference in step
time and cycle for both legs increased (p<0.001 in both
cases). In the step cycle structure, both percentage of swing
time for both extremities and percentage of single time for
each extremity from the duration of their step cycles
(p<0.001) significantly decreased, and percentage of
stance time for each leg, double support time right and left
increased significantly (p<0.001).

In detailed analysis of actual cognitive task quality, it
was found that standing in the general group of
adolescents, out of 14 possible numbers to calculate, the
average number of errors for them was 1.1+1.4, which is
equal to 7.9+9.8 %.

When performing a cognitive task while walking on a
track in adolescents group, the average total number of
calculated numbers was 8.3+£3.2, and the average number
of errors in calculations - 1.3+1.5, which is equal to
17.4£18.3%.

Discussion

Despite the traditional ideas about anatomical and
functional isolation of motor systems from cognitive,
modern researchers allow to assert that these systems
are interconnected [6, 9, 10, 24, 28]. The base of
movements formation is the coordinated activity of different
brain systems of both those that directly control the
realization of the motor act and those that are related with
the processes of perceptions, attention and memory [17].

For the purpose to study the effect of the cognitive task
on the spatio-temporal parameters of human walking, we
used two tasks of different complexity: 1) sequentially
pronounce aloud any known animals without repeating; 2)
starting from a number 100, subtract 7 and pronounce the
result aloud. The results of walking with additional cognitive
tasks were compared with the results of normal walking at
individually comfortable velocity.

It was revealed similar changes in the parameters of
walking with an easier cognitive task (naming animals) in
all groups. It should be noted that the spatial parameters
had no significant changes. As opposed to the spatial
parameters, most temporal ones in all groups were
changed statistically, namely: there was an increase in the
cycle time, swing time, the duration of the single and double
support. Changing in these parameters logically led to a
decrease in velocity and ambulation time. Therefore,
equilibrium maintaining at walking with naming animals
is realized with a longer overall support period in the step
cycle of such walking, reducing the walking cadence and
velocity and increasing the ambulation time.

The constant width of the support base and the angle of
the feet turn in all groups may indicate that the magnitudes
of the functional support base and angle of the feet turn at
normal walking is sufficient to maintain posture and balance
at walking with simultaneous performance of the cognitive
task, as well as more rigid mechanisms of regulation of
these two parameters [3, 4, 30].

At comparing the spatio-temporal parameters of
walking with simultaneous cognitive task between groups
of different age no statistically significant differences were
found in male and female groups.

We did not find differences in cognitive performance
between age groups.

At naming animals while walking, the cognitive
component obviously appeared to be such a force of
influence that it led to a change in not all walking parameters
but only to a change in a number of temporal parameters.
Thus, it can be reasonably assumed that temporal
parameters at walking with an additional cognitive task
begins to change already during the execution of the
simplest cognitive tasks, and therefore are more labile than
the spatial parameters that change as the complexity of
the cognitive task increases.

Assessing changes in walking parameters under
additional motor or cognitive tasks, it is important to
consider that the spatial and temporal parameters of
walking can indirectly evaluate the state of the CNS
structures responsible for the walking parameters
formation. Walking quality with the additional cognitive task
tended to decrease in all investigated groups, as indicated
by the results of comparing the FAP index at normal
individually comfortable walking and walking with the
additional cognitive task. Accordingly FAP went down for
boys from 96.4+4.0 % to 83.1+3.9 %, for young men from
96.714.9 % to 82.1+2.2 %, for girls from 97.1+£3.9 % to
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81.8+1.8 %, for young women from 96.7+3.9 % to 82.3%
1.1 %, for middle-aged women from 96.8+5.3 % to 89.5+
4.7 %. It is interesting that with age, especially among
women, the percentage of FAP decreases: in girls by 15.3
%, in young women by 14.4 %, in middle-aged women by
7.4 %. Probably, such a decrease in FAP proves that
performing a cognitive task while walking leads to a
decrease of balance and body stability during the
movement, and thus increases the risk of falls, so a
significant decrease in FAP can be used as a diagnostic
criterion in neurological practice.

More significant changes in walking were established
during performing more complex (sequential subtraction
7 out of 100) cognitive task. Velocity decreased by 52.5 % in
boys and 61.5 % in girls. The same effect of cognitive
performance on walking velocity, but less power, has been
observed in other studies [10]. At the same time, the
cadence decreased by 44.1 % in boys and 52.6 % in girls,
which is usual for slow walking [30].

It should be noted that there are conflicting results of
studies of cognitive tasks effect on human walking
parameters. There are reports of cognitive tasks no influence
on walking of young healthy people as well as on healthy
elderly people [18, 19, 21]. The authors used easy cognitive
tasks as additional ones (verbal response to auditory
stimulus, verbal response to visual stimulus, etc.) that
required little cognitive effort, or perhaps gave priority
exclusively to walking, which was studied less accurately,
mostly using electronic footswitch systems. The direction of
changes in the spatial-temporal parameters of walking with
the simultaneous performance of the cognitive task in our
study only in some cases coincided with those given in the
literature. However, current research can reasonably argue
that motor and cognitive systems are interconnected [9, 10].
The basis of motions formation is the coordinated activity of
various brain systems, both those that directly control the
implementation of the motor act and those related to the
processes of perception, attention, and memory [17].

Thus, reducing walking speed while performing an
additional task is likely to be a defensive reaction to maintain
movement stability. On the other hand, there is evidence in
the literature that slow walking speed, which is often
accompanied by an increase in the variability of step cycle
duration, contributes to gait instability [17]. Therefore, in
our case, when arithmetic is concurrent with walking, a
decrease in speed may indicate that such walking becomes
unstable compared to ordinary walking. Instability may be
associated with qualitative changes in walking control,
which becomes less effective at decreased speed.

We have determined that both young men and young
women have a decrease in walking speed with
simultaneous counting due to an increase in all temporal
parameters without exception and, first of all, due to the
increase in stance time and swing time. The step cycle
was restructured in the direction of reducing the parts of
the swing time and single support time (by 3.9 % and 3.7

% for young men, young women by 7.6 % and 7.4 %
respectively), and an increase in the parts of stance time
and double support (2.7 % and 18.5 % for young men,
5.2 % and 34.7 % for young women respectively). Therefore,
to maintain equilibrium at walking with the arithmetic task
a longer overall support period in the step cycle of such
walking helps. Moreover, the increased instability of walking
with simultaneous calculation in comparison with ordinary
walking is indicated by the increase of asymmetries of step
time (from 0.010+0.001 s to 0.209+0.038 s), cycle time
(from 0.010£0.001 s to 0.091+0.019 s). and young women
also have an asymmetry in step length (from 1.620%
0.120 cm to 2.602+0.201 cm).

FAP, while performing cognitive tasks, is critically reduced
by 30.4 % in young men and 33.4 % in young women,
indicating a significant reorganization of basic mechanisms
for walking stability regulation with the participation of spinal
and suprasegmental structures under the influence of
powerful outputs from the highest cortical centers.

Invariability of support base width and feet rotation
angles in both boys and girls may indicate that functional
support base dimensions in normal walking is sufficient
to maintain posture and balance even in walking with
simultaneous performance of cognitive task, as well as on
more rigid mechanisms of these two parameters regulation.
The support base is the spatial parameter which stability is
required to maintain medio-lateral and anterior-posterior
walking stability. It is shown that the support base is the most
stable parameter, which does not change with different walking
paradigms. In our previous studies, it was found that support
base did not change with many additional tasks [30].

We found a decrease in walking performance (as
evidenced by a decrease in FAP) with additional tasks
compared to ordinary walking performance in all examined
groups. Several theories can be applied to explain the
reason for the changes in the spatial-temporal organization
of walking with cognitive task [26, 29]. According to the
neuropsychological theory of "resource allocation", if both
tasks performed simultaneously they require the use of
resources that exceed the resource of central general ability,
the performing a single task, or, even, both will worsen,
regardless to the specific nature of the tasks. According to
the modified version of the theory of "resource allocation",
due to the ability of attention to be distributed, when it is
dispersed to perform two tasks that need attention, it may
deteriorate, even if the capacity of the resource is not
exceeded [16].

Since naming animals requires coordination between
the processes of articulation, phonation and respiration,
this additional task can also be considered as a complex
motor task. And according to the theory of "bottle neck", the
performance of two similar by nature tasks reduces the
quality of their performance [10]. But it is important that
studies on the influence of cognitive tasks on the process
of walking show that the cognitive tasks change walking
even when they have no motor component [6]. Naming
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animals while walking can be classified as a rhythmic
activity. In the scientific literature there are some data that,
while performing two rhythmic tasks of different
frequencies, their powerful interference can occur [13].
Obviously, in our study, the rhythmic nature of naming animals
could interfere with walking rhythm and thus provoke
significant changes in walking.

We used one of the complex cognitive tasks, arithmetic,
which requires maximum attention and memory. As a result,
the quality of both walking and cognitive performance
decreased, but the quality of counting (more than twice)
declined more critically, in favor of moving forward and
maintaining balance. Thus, the examined individuals
subconsciously gave priority to walking. This is coordinated
with the "first pose strategy" put forward by A. Shumway-
Cook, according to which, in case of increasing threat of
falling, the subject prefers late control or stability of walking
over the performance of additional, secondary task in order
to reduce risk of falling and injury [24].

Therefore, regulation of spatio-temporal parameters of
walking depends on the work of all levels of nervous system.
The basic spatio-temporal pattern is initiated by central
generators of spinal cord rhythm, whose work is set up and
modulated by supra-segmental structures, and layered
commands from cerebral cortex can substantially change
the basic pattern by creating an appropriate spatio-temporal
model of walking.

Changes in spatio-temporal pattern of walking with
simultaneous performance of certain tasks depend not only
on task nature , but also increase in accordance with its
difficulty. The greater impact of complex cognitive task on
walking can be related to the mechanisms of information
processing in CNS. Probably, in case of arithmetic counting,
they were activated to a greater extent. In addition, counting is
dependent on operative brain memory [2] and thus directly on
executive function. Competition for executive function resource
of two simultaneously performed tasks in walking conditions
with additional cognitive task turned out to be quite intense.
We have established a powerful influence of cognitive tasks
on the spatial and temporal organization of walking, which
showed itself in reduce of walking velocity, step length and
increase of the contact duration of the lower extremities with
the support surface (track) due to the increase in the duration
of support and the duration of double support, and by
reorganization of step cycle to increasing the part of contact
with the track and reducing the duration swing phase.

Walking variability is a unique area that provides
intellectual awareness of the risk of falls and future mobility
decline. Dynamic higher-level walking control requires
adaptability in the context of additional proposed tasks.
Evaluation of walking data obtained is the key to a
comprehensive assessment and study of dynamic gait
control [7]. The data of our study argue for the possibility of
using additional tasks as a tool of isolated influence on
temporal (cognitive task similar to ours in type and complexity
- animal naming) and spatial (motor task) gait parameters,

which allows to indirectly evaluate the functional state of
different parts of the nervous system. Given the changes in
quantitative and qualitative indicators of walking in different
physiological paradigms, we can confidently state that
walking is not an automatic process, but requires the use of
various additional CNS resources, especially attention and
cognitive resources.

The results obtained can be used to create more
sophisticated physiological models of mechanisms for the
formation of patterns of normal walking. Obtained indexes
of spatial and temporal parameters of walking can be used
as criteria for the assessment of normal walking, for the
diagnosis and differential diagnosis in the neurology and
traumatology and orthopedics, including early, subclinical
and oligosymptomatic stages, to improve the effectiveness
of treatment and at solving expert problems in the practice of
rehabilitation treatment in order to expand the walking
function and better performance of simultaneous tasks in
sports medicine to evaluate the athlete's functionality in order
to further involve sportsmen in a particular sport activity.

Further research is needed to understand the brain
processes that underlie cognitive-motor interaction. Their
understanding will improve procedures for both assessing
human walking and developing new approaches to maintain
functional independence in old people.

Conclusions

1. At a simpler cognitive task (animal naming) in all groups
it was found that the spatial indices had no significant
changes, most of the temporal parameters changed: there
was an increase in the step cycle time, an increase in the
swing time, the duration of the single and double support.
Changing of these parameters resulted in a slower velocity
and a longer ambulation time. Therefore, maintaining
equilibrium at walking with animal naming aloud is due to a
longer overall support period in the step cycle of such walking,
reducing the cadence and velocity of walking and increasing
the total ambulation time. Invariability of support base width
and feet rotation angles in both boys and girls may indicate
that functional support base dimensions in normal walking
is sufficient to maintain posture and balance even in walking
with simultaneous performance of cognitive task, as well as
on more rigid mechanisms of these two parameters
regulation.

2. At performing the second, more complex, cognitive
task among all spatio-temporal parameters in young men
and young women, only the support base, ttoe-in-out, step
length difference was not significantly changed compared
to ordinary walking. The other parameters have changed
significantly. The integral indicator of walking quality (FAP)
declined sharply by 30.4 % in young men and 33.4 % in
young women, indicating a major reorganization of basic
mechanisms for regulating of walking stability with the
participation of spinal and supra-segmental structures
under the influence of powerful outputs from the highest
cortical centers.
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BIKOBI OCOBINUBOCTI XOAbBU NP OAHOYACHOMY BUKOHAHHI KOTHITUBHUX 3ABOAHb

Mopo3s B. M., ﬁonmyxiecu(uﬂ M. B., BnaceHko O. B., Mockoeko I. C., boeoma3 O. B., PokyHeus I. Jl., TuweHko I. B.,
Kocmrok J1. B., CynpyHos K. B.

Xodbba po3ensidaembCs SIK KOMIIIEKCHUL Ko2HimueHUU akm. Mema docnidxeHHs - aHasi3 gikosux ocobriugocmeti xo0bbu to0UHU ma
i 3MiHU npu eukoHaHHi 000amKosux KoeHImueHuUX 3aslaHb. 3a doromozorw cucmemu GAITRIte® (CIR Systems Inc.,Clifton, NJ)
sugyasnu npocmopoeo-4acosi nokasHUKU xodbbu 8 608 oci6 06ox cmamel gikom 12-43 poku npu 3euyaliHili x00bbi 3 008irIbHO
weudKicmro ma rnpu 8uKOHaHHi 000amKo8ux KoeHimueHuUx 3aedaHb: 1) nocnidosHo 6e3 nosmopeHb Ha3usamu 8i0OMI meapuHu;
2) no4uHaroyu 3 yucna 100, nocnidosHo eidHiMamu 7 i Hasueamu ompumaHul pe3ynbmam. Cmamucmuy4Hy o6pobKy pesyrbmamie
nposodunu 8 niyeHsitiHomy nakemi "STATISTICA 5.5". lNpu sukoHaHHIi nepuio2o, Npocmiuio2o, 3as0aHHs 8 yCiX 8iKO8UX epyrnax
pocmoposi Noka3HUKU He Masiu 0o0CmMosIipHUX 3MiH. binbwicmb Yyacoeux napamempie 3MiHUNMUCHL. 36inbwuecs 3azanbHuUl 4Yac
KpOKOB020 UYUKry, 3binbliunacs mpusasnicmb nepeHocy Hie, mpusanicmes 00UHOYHOI ma rnodsitiHoi ortopu. Omxe, ympumamu pieHogazy
rpu xo0bbi 3 00HOYacHUM Ha3usaHHSIM meapuH Aoromazaome mpuearniwul 3a2anbHuUll nepiod ornopu, 3HWXEHHs memmy U weudkocmi
X00bbu. HeamiHHicmb wupuHU 6a3u ornopu ma Kymie po3eopomy cmorn ¢eid4yumsb fpo me, Wo 8e/Uu4UH OyHKYioHanbHoi 6a3u onopu
ma Kymie po3gopomy cmor docmamHbo 071 36epexeHHs1 Mo3u ma pigHosazu rnpu xo0bbi 3 0OHOYaCHUM S8UKOHaHHAM KO2HIMUBHO020
3a80aHHs1, a maKkoxX rpo bifblw XOPCMKI MexaHi3mu peaynsauii yux 0e8ox napamempis. Yacoesi nokasHuku xodbbu € nabinbHiwumu, HixX
rnpocmoposi napamempu. 3 gikom, 0cobnueo y npedcmasHUKI8 XiHOHYOI cmami, 3MeHWY€EMbCsI MPOUEHM 3HUXEHHS iHmeepasbHO20
rokasHuka sikocmi, "HopmanbHocmi" xodbbu (FAP): y dieyuamok Ha 15,3 %, y disdam Ha 14,4 %, y XiHOK cepedHb020 8iKy Ha 7,4 %. lpu
BUKOHaHHI Opy20e0, CKadHiwo20, apughMemuyHo20 3a80aHHs y oHaKig i digdam minbKu wupuHa 6a3u ornopu, Kymu po3gopomy cmorl,
PI3HUUS MiXK OOBXKUHOI KPOKY rpasoto U J1ie0K HO20k0 G0CMO8IPHO He 3MiHUuch. CepedHsi WweudKiCMb, KiflbKiCMb KPOKI8 3a X8UIIUHY,
0oexuHa 38uyalHux i noodeiliHUX KPOKie, Crie8iOHOWEHHST O08XKUHU KPOKie 00 O08XUHU 8i0rMoeiOHOI Hoau 3meHwunuck. Kinbkicms
KpoKie, yci yacosi napamempu, Yacmka mpusanocmi oropu 36inswunucek. lNokasHuk FAP kpumuy4Ho 3Huxysascsi Ha 30,4 % y loHakis
i Ha 33,4 % y digyam, w0 c8id4UMb PO 3HUXEHHS PigHSI NIOMPUMKU pieHO8asu ma 3HUXeHHs cmabinbHocmi mina nid Jac pyxy npu
BUKOHaHHIi KogHimueHo20 3agldaHHsA nid yac xo0bbu ma 36inbwWeHHs pu3uky nadiHb. ToMmy 3Ha4yHe 3HUXeHHS FAP MoxHa
guKkopucmosysamu siKk OiagHOCMUYHUU Kpumepili 8 He8posioeidHill mpakmuu.

KnroyoBi cnoBa: npocmoposi ma yacosi napamempu xo0bbu, pi3Hi 8ikosi epyrnu, xo0bba 3 000amKo8uUM KO2HIMUBHUM 3a80aHHSIM.

BO3PACTHbIE OCOEEHHOCTU XOAbEbI MPU OAHOBPEMEHHOM BbINOMHEHUN KOTHUTUBHbIX 3AOAHUN

Mopo3s B. M., Fionmyxoecxufl M. B., BnaceHnko O. B., Mockoeko I'. C., Boeoma3s O. B., PokyHey WU. Jl., TuweHko WN. B.,
Kocmrok J1. B., CynpyHoe K. B.

Xodbba paccmampusaemcsi Kak KOMIIIEKCHbIU KO2HUMUBHbIU akm. Llenb uccrnedoeaHus - aHanu3 8o3pacmHbix ocobeHHocmel xo0bbbl
yesiogeka U ee USMEHEeHUs npu 8bINoHeHUU O0MNoMHUMebHbIX Ko2HUMmMuU8HbIX 3aday. C nomouwibto cucmembl GAITRIte® (CIR Systems
Inc., Clifton, NJ) usyvanu npocmpaHcmeeHHO-8peMeHHble rokazamesnu xo0bbbl y 608 dobposornbues oboux nonos e gospacme 12-43
200a ripu 0bb14HOU X00bbe ¢ rPou380IbHOU CKOPOCMbIO U Mpu X00bbe ¢ KoeHUMUBHbIM 3adaHuem: 1) nocredosamernbHO 6e3 nosmopeHul
Hasblgamb XUBOMHbIX; 2) Ha4yuHas ¢ yucna 100, nocrnedosamenbHO OMHUMampe 7 U Ha3bl8éamb MOMy4YeHHbIU pe3ynbmam.
Cmamucmuuyeckyro obpabomky pe3yribmamos rnpogodurnu 8 nuyeH3uoHHou ripozpamme "STATISTICA 5.5". lNpu ebinonHeHUU nepeoeo,
bonee npocmoeo, 3a0aHusi 80 8CEX 803PacmHbIX epynnax MPoCMpPaHCMBEeHHbIe rMoka3amesnu He umMesnu OOCMOBEePHbIX U3MEHEHUU.
bonbwuHCMB0O 8pPEMEHHbLIX NapaMempo8 U3MEHUJIUCh. yeenu4usiocb obwee speMs wWaz208020 YuKNa, ysenu4yunach
rpodomKUMeIbHOCMb fepeHoca Hoe, MPoooMKUMEeTbHOCMb 00UHOYHOU U dsoliHoU oropbl. Takum obpa3om, ydepxxamb pagHosecue
rpu xo0bbe ¢ 0OHOBPEMEHHbIM Ha3bl8aHUEM XUBOMHbIX Momo2arom 6onee OnumeribHbIl 0bwuli nepuod oropkl, CHUXeHUe memna u
ckopocmu x00bbbl. HeusmeHHocmb wupuHbl 6a3bl OMopbl U yerio8 pasgopoma cmor ceudemesiscmeyem O MOM, Ymo 8eNuYUH
pyHKUUOHanbHOU 6a3bl 0ropbl U yar08 pa3gopoma cmorn docmamoyHo O/ COXpaHeHUsi No3bl U pagHosecusi rpu xodbbe ¢
00HO8PEMEHHbIM 8bIMNOSTHEHUEM KOZHUMUBHOZ0 3a0aHusi, a makxe 0 boriee XecmKux MexaHu3Max peaynsyuu smux 08yx napamempos.
BpemeHHble nokazamersnu xo0bbbl 6onee nabusnbHbl, 4eM npocmpaHcmeeHHble nokazamenu. C eo3pacmom, 0CO6eHHO y
npedcmasumeriell XeHCKO20 r1o/1a, yMeHbWaemcs npoyeHm rnokasamesns "HopmansHocmu" xodbbbl (FAP): y deeouek Ha 15,3 %, y
Oesywek Ha 14,4 %, y xeHwuH cpedHeeo g8o3pacma Ha 7,4 %. lpu ebinonHeHUU 8mMopo2o, bosiee Cr0XHO20, apuhmMemu4ecKko2o
3adaHus y toHowel u OesyweKk mosbKo wupuHa 6a3sbl 0nopsl, yarbl pa3gopoma cmor, pasHuya Mexoy 0nuHou waea npasol u 51eeoll
Hoeoli docmogepHO He uaMeHunucb. CpedHssi CKOpoCMb, KOIUYeCcmeo wazo8 8 MUuHymy, OnuHa o0bbiyHbIX U O80UHbIX Wazo08,
coomHoweHue OnuHbl Wazo8 K OruHe coomeemcmsyroujell Hoeu yMmeHbwunuck. Konudecmeo waezos, 8ce 8peMeHHble napamempsi,
npoueHmHas 0o NpodormkumebHocCmu oropel yeenuyunuck. lNokazamerns FAP kpumuyecku cHuxascsi Ha 30,4 % y roHowel u Ha
33,4 % y Oesywek, 4ymo ceudemernibCmeyem O CHUXeHUU YpO8Hs noddepaHusi pagHO8eCUs1 U CHWXeHUU cmabunbHocmu mena 80
8pemsi X00bbbl ¢ OOHOBPEMEHHbIM 8bIMOTHEHUEM KO2HUMUBHO20 3adaHusi U ysernudeHue pucka nadeHusi. [10amoMy 3HadumeribHoe
cHuxeHue FAP MOXHO ucronb3o8amb Kak OuagHOCMUYecKul Kpumepul 8 He8posio2uveckol rnpakmuke.

KniouyeBble cnoBa: npocmpaHCmMeEeHHbIe U 8peMeHHble napamempbl X00bbbl, pa3Hbie 803pacmHbie 2pyrnnbl, xodbba ¢
dornonHUMenbHbIM KOZHUMUBHbIM 3adaHuem.
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