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Annotation. Abnormalities in adipose tissue metabolism often accompany the progression of neurodegenerative disorders.
Anthropometric body measurements may serve as additional markers of disease severity and disease course. Studying these
measurements may provide a deeper understanding of the systemic changes that occur in the setting of demyelination. The aim
of the study is to determine the characteristics and sex differences of skinfold thickness in young Ukrainian men and women with
multiple sclerosis with varying degrees of disability. Skinfold thickness was determined in 35 Ukrainian men and 59 women with
multiple sclerosis with mild, moderate and moderately severe impairments. The initial skinfold thickness measurements of 82
practically healthy Ukrainian men and 101 women of similar age were taken from the data bank of the National Pirogov Memorial
Medical University, Vinnytsya Research Center. Statistical analysis was performed in the licensed package «Statistica 6.0» using
nonparametric evaluation methods. When comparing skinfold thickness between practically healthy and multiple sclerosis men
or women, numerous significant or trends of differences were established: in all groups of sick men and women — lower skinfold
thickness values on the shin and at the lower angle of the scapula and higher skinfold thickness values on the chest; in most groups
of male patients — higher values of skinfold thickness on the thigh and on the side and lower values of skinfold thickness on the
back of the shoulder; in most groups of patients and women control group — higher values of skinfold thickness on the forearm
and on the thigh and lower values of skinfold thickness on the abdomen. There are practically no reliable or trends in skinfold
thickness differences between groups of patients with multiple sclerosis, men or women. Manifestations of sexual dimorphism
between patients with multiple sclerosis are established mainly for skinfold thickness on the extremities (higher values in women).
The multidirectional discrepancies in skinfold thickness on the thigh and lower leg and at the lower angle of the scapula and on
the chest established between practically healthy and patients with multiple sclerosis are manifestations of a subpathological
constitutional type in this disease.
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Introduction

Multiple sclerosis (MS) is a chronic autoimmune disease
of the central nervous system, characterized by demyelin-
ation, neuroinflammation, and progressive degeneration of
nerve fibers. The pathogenesis of MS is complex and mul-
tifactorial: genetic predisposition, environmental influences,
immune dysregulation, infectious triggers, and alterations
in the microbiome play key roles [15]. The main risk factors
for the development of the disease include female gender,
heredity, vitamin D deficiency, smoking, obesity in adoles-
cence, and viral infections, including Epstein-Barr virus [2,
15]. MS manifests itself with a wide range of neurological
symptoms, including motor disorders, sensory disorders,
cognitive dysfunction, depression, fatigue, and pelvic organ
dysfunction [2, 18]. Complications of MS include disability,
loss of work capacity, reduced quality of life, and the devel-
opment of comorbid psychiatric and somatic conditions [17,
18]. Treatment of the disease includes immunosuppressive,
immunomodulatory, and symptomatic therapy, but complete
recovery is not yet possible [2, 15].

Over the past decades, there has been a steady increase
in the prevalence and incidence of MS in many countries
around the world. According to a global analysis presented
in the Atlas of MS, the number of patients worldwide has
exceeded 2.8 million people, which is a significant increase
compared to previous estimates. The average global preva-
lence of MS is about 35.9 per 100,000 population, but these

figures vary significantly depending on geographical region,
ethnicity, and the level of diagnostic capabilities [27]. In
Canada, which has one of the highest rates, the incidence of
MS reaches 266 per 100,000 population, and the incidence
for the period 1991-2010 was 10.2 per 100,000 per year
[14]. Similar trends are observed in European countries. For
example, in Norway, over 80 years of observation, a clear
increase in both incidence and prevalence of MS was noted
— from 20 to over 200 cases per 100,000 population [10].

In Poland, which is geographically and ethnoculturally
close to Ukraine, the increase in incidence is also a stable
trend: in 2015, the prevalence was 133 per 100,000 popula-
tion, which indicates the need for constant epidemiological
monitoring [3]. In the Middle East, an increase in indicators
has also been recorded. For example, in Tehran, Iran, the
prevalence reached 101.4 per 100,000 and the annual
incidence was 6.02 per 100,000 population [6]. Data from
a large-scale national study in Iran indicate an overall inci-
dence of 5.87 per 100,000 population over the past decade,
demonstrating a general upward trend not only in countries
with traditionally high rates of diagnosis but also in regions
with moderate prevalence [13].

Itis important to note that the increase in MS prevalence
is partly due to improved diagnostics, improved criteria for
early detection of the disease, and increased life expectancy
due to modern therapeutic approaches [24]. In addition, the
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aging population is contributing to a change in the demo-
graphic structure of patients, with more patients reaching
old age, which adds new challenges to the management of
the disease and assessment of its course [22].

The significant impact of MS on the mental health of pa-
tients has been reflected in numerous epidemiological stud-
ies. A systematic review by Marrie R. A. et al. [18] showed
that the frequency of depression among patients with MS
reaches 25-50 %, anxiety disorders — 20-40 %, and cognitive
dysfunction is detected in 40-70 % of cases. The presence
of comorbid conditions significantly complicates the course
of the disease, reduces the effectiveness of treatment and
worsens the prognosis [17].

It is important to emphasize that the study of anthropo-
metric indicators in patients with MS is relevant given the
features of systemic metabolic changes that accompany
chronic inflammation, impaired physical activity and treat-
ment with glucocorticoids or other immunosuppressive drugs
[2]. The study of indicators such as skin-fat fold thickness
allows for a deeper assessment of the metabolic aspects of
the course of MS, their gender characteristics and possible
prognostic markers of disease severity. This is especially
relevant for the Ukrainian population, where systematized
data on the somatotypological characteristics of patients with
MS are currently insufficient.

Thus, the study of morphological indicators of body com-
position in patients with MS is of particular importance in the
context of modern epidemiological trends and the need to
personalize the management of this complex multifactorial
pathology.

The aim of the study is to establish the characteristics
and sex differences in skinfold thickness in young Ukrainian
men and women with multiple sclerosis with varying degrees
of disability.

Materials and methods

At the Department of Nervous Diseases of the National
Pirogov Memorial Medical University, Vinnytsya and the
«Salyutem» Medical Center (Vinnytsya), for 35 Ukrainian
men and 59 women of young age (25-44 years according
to the WHO age periodization, 2015) with multiple sclerosis
were determined skinfold thickness [23]: on the posterior
surface of the shoulder (GZPL), on the anterior surface of
the shoulder (GPPL), on the forearm (GPR), on the thigh
(GBD), on the lower leg (GGL), under the lower angle of the
scapula (GL), on the chest (GGR), on the abdomen (GG)
and on the side (GB).

The study was conducted at the National Pirogov Memo-
rial Medical University, Vinnytsya «Constitutional features
of body structure in people with multiple sclerosis and it's
impact on the course of the disease», state registration No.
0121U114309.

Committee on Bioethics of National Pirogov Memo-
rial Medical University, Vinnytsya (protocol Ne 10 from
10.12.2021) found that the studies do not contradict the basic
bioethical standards of the Declaration of Helsinki, the Coun-

cil of Europe Convention on Human Rights and Biomedicine
(1977), the relevant WHO regulations and laws of Ukraine.

The diagnosis of multiple sclerosis was established ac-
cording to the McDonald criteria [25]. The degree of disability
was assessed using the Expanded Disability Status Scale.
The following distribution of patients was established: with
mild impairments (EDSS 2.0-3.0) — 24 men and 26 women;
with moderate impairments (EDSS 3.5-4.5) — 7 men and 24
women; with moderately severe impairments (EDSS 5.0-
6.5) — 4 men and 9 women.

As a control, used primary indicators of skinfold thickness
of 82 practically healthy Ukrainian men and 101 Ukrainian
women of similar age were used, taken from the data bank of
the National Pirogov Memorial Medical University, Vinnytsya
Research Center.

The obtained results were processed in the licensed
package “Statistica 6.0” using non-parametric evaluation
methods. The averages for each feature and the standard
square deviation were determined. The significance of the
difference in values was determined using the Mann-Whitney
U-test.

The study was conducted at the National Pirogov Memo-
rial Medical University, Vinnytsya “Constitutional features
of body structure in people with multiple sclerosis and it’s
impact on the course of the disease”, state registration No.
0121U114309.

Results. Discussion

The results of determining and discrepant skinfold
thickness indices on the upper and lower extremities and
trunk in men and women with multiple sclerosis with mild,
moderate, and moderately severe disorders are presented
in Tables 1 and 2.

When analyzing the differences in skinfold thickness on
the limbs between practically healthy men or women and
those with multiple sclerosis, it was found (see Table 1): in
patients with multiple sclerosis, men or women in general,
in patients with mild, moderate and moderately severe dis-
orders, there were significantly (p<0.01-0.001) lower values
of skinfold thickness on the lower leg (respectively, in male
patients by 34.47 % — 32.73 % — 36.38 % — 41.55 %, in fe-
male patients by 47.78 % — 46.13 % — 48.25 % — 51.24 %);
in male patients with multiple sclerosis —in the general group
of patients and in patients with moderate disorders, signifi-
cantly lower skinfold thickness values were found (p<0.05
in both cases) on the posterior surface of the shoulder (by
19.18 % and 34.47 %, respectively), and in the general group
of patients and in patients with mild and moderately severe
disorders, significantly higher skinfold thickness values were
found (p<0.05-0.001) on the thigh (by 25.10 % — 24.53 % —
30.81 %, respectively); in female patients with multiple
sclerosis — in the general group of patients, in patients with
mild and moderate disorders, significantly (p<0.05-0.001)
higher values of skinfold thickness were established on the
forearm (by 22.63 % —27.70 % — 18.87 %, respectively) and
on the thigh (by 29.70 % — 28.84 % — 34.21 %, respectively).
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Table 1. Differences in skinfold thickness on the extremities in
practically healthy and multiple sclerosis patients of Ukrainian men
and women (M+0).

Table 2. Differences in skinfold thickness on the trunk in practi-
cally healthy and multiple sclerosis patients of Ukrainian men and
women (M+0).

Men Men

P P

ot 2nd|"GZPL | GPPL | GPR | GBD | GGL ot and L GGR [oa @mm| ©B

(mm) (mm) | (mm) | (mm) | (mm) (mm) (mm) (mm)
1. Practically 7.848+ |5.592+ 4173+ |12.80+ [8.982+ 1 Practically health 13.53+ 4.924+ 12.33+ |10.75%
healthy 2914 2.132 1.621 3.85 2.691 ’ Y y3.92 1.729 4.79 4.41
2. Patients in 6.343+ |4.886+% 4514+ [17.09+ |5.886% 2. Patients in 8.829+ 7.743% 13.43+ |14.03%
general 2.531 1.711 1.755 [6.55 1.641 general 3.111 2.627* 6.39 6.92
3. Patients with |6.792+ |4.792+ 4542+ [16.96+ |6.042+ 3. Patients with 9.167+ 7417+ 1342+ |13.67+%
EDSS 2.0-3.0 2.702 1.668 1.503 [6.51 1.681 EDSS 2.0-3.0 2.761 2.083 6.23 7.14
4. Patients with [5.143+ |4.571% 3.714+ |16.71t |5.714+ 4. Patients with 7.714+% 7.429+ 11.14% 13.00%
EDSS 3.5-4.5 1.574 1.618 1496 |8.24 1.799 EDSS 3.5-4.5 4.030 3.690 5.87 6.68
5. Patients with |5.750+ [6.000+ 5750+ |[18.50+ |5.250+ 5. Patients with 8.750+ 10.25% 17.50+ |18.00%
EDSS 5.0-6.5 2.500 2.160 3.096 |4.80 1.258 EDSS 5.0-6.5 3.862 2.87t 7.85 6.22
p1-2 <0.05 >0.05 >0.05 |<0.001 |<0.001 p1-2 <0.001 <0.001 >0.05 <0.05
p1-3 >0.05 >0.05 >0.05 |<0.01 <0.001 p1-3 <0.001 <0.001 >0.05 =0.091
p1-4 <0.05 >0.05 >0.05 |>0.05 ([<0.01 p1-4 <0.01 <0.05 >0.05 >0.05
p1-5 >0.05 >0.05 >0.05 |[<0.05 (<0.01 p1-5 <0.05 <0.01 >0.05 <0.05
p3-4 >0.05 >0.05 >0.05 |>0.05 [>0.05 p3-4 >0.05 >0.05 >0.05 >0.05
p3-5 >0.05 >0.05 >0.05 |>0.05 [>0.05 p3-5 >0.05 =0.053 >0.05 >0.05
p4-5 >0.05 >0.05 >0.05 |>0.05 [>0.05 p4-5 >0.05 =0.089 >0.05 >0.05
Parameters and Women Parameters and Women
groups GZPL | GPPL [ GPR | GBD | GGL groups GL GGR | GG GB
(mm) | (mm) | (mm) | (mm) | (mm) (mm) | (mm) | (mm) | (mm)

1. Practically 7.870+ |5.736% 3.921+ |[14.56+ |10.71% 1. Practically health 12.59+ 4.603% 13.88+ |12.06%
healthy 2718 [1.991  [1.891 [3.98* [2.79* - rractically healithy) 3 56 1.341 501*  |4.57*
2. Patients in 8.271+ |6.119% 5.068+ (20.71+ |5.593+% 2. Patients in 9.254+ 6.881% 12.08+ |12.93%
general 3.778** |2.679* 2.016 |5.36™* |1.849 general 4.229 2.492 5.40 5.87
3. Patients with |9.000+ [6.385+ 5423+ |20.46+ |5.769% 3. Patients with 9.308+ 6.846+ 11.31+ 12.50+
EDSS 2.0-3.0 [4.118* |2.246** [2.139 [4.99* 2.197 EDSS 2.0-3.0 4.343 2.493 5.66 6.45
4. Patients with [7.875+ [5.958+ [4.833+ [22.13+ |5.542+ 4. Patients with 9.542+ 6.708+ 12.88+ [13.29+
EDSS 3.5-45 [3.710* |3.127 1.880 |[4.78* 1.587 EDSS 3.5-4.5 4.324 1.922 516 5.50
5. Patients with |7.222+ |5.778% 4.667+ |17.67 |5.222+ 5. Patients with 8.333+ 7.444+ 12.22+ 13.22+
EDSS 5.0-6.5 2.728 2.774 2.062 6.93 1.481 EDSS 5.0-6.5 3.969 3.812 5.54 5.65
p1-2 >0.05 >0.05 <0.001 |<0.001 |<0.001 p1-2 <0.001 <0.001 <0.05 >0.05
p1-3 >0.05 >0.05 <0.001 |<0.001 |<0.001 p1-3 <0.001 <0.001 <0.05 >0.05
p1-4 >0.05 >0.05 <0.05 |<0.001 |<0.001 p1-4 <0.001 <0.001 ~0.05 ~0.05
p;i Zgg: zggg :gg: :gg: :8821 p15 <001 <001 [5005 |>0.05
P ' : ' ' : p34 005 [>0.05  [>0.05  |>0.05
p3-5 >0.05 >0.05 >0.05 |>0.05 |>0.05 35 005 >0.05 >0.05 >0.05
p4-5 >0.05 |>0.05 |>0.05 |=0.066 |>0.05 pe- : : : :
Notes: in this and the following tables, p — significance of differences p4-5 >0.05 >0.05 >0.05 >0.05

in indicators between the corresponding groups of men or women; *,
** *** _ significant differences (respectively <0.05, <0.01 or <0.001)
of indicators between the corresponding groups of men and women
(higher values are indicated).

When analyzing the differences in skinfold thickness on
the extremities between male or female patients with multiple
sclerosis with different degrees of disability, only in female
patients with moderate disorders was a tendency (p=0.066)
to higher values (by 20.15 %) of skinfold thickness on the
thigh compared to female patients with moderate-severe
disorders (see Table 1).

When analyzing the sex differences in skinfold thickness
on the extremities between patients with multiple sclerosis,
it was found (see Table 1): in female patients of the general
group, with mild and moderate disorders, compared with the
corresponding groups of male patients, significantly (p<0.05-

Notes: t — trends of differences (respectively from 0.051 to 0.070)
of indicators between the corresponding groups of men and women
(higher values are indicated).

0.01) higher values of skinfold thickness on the posterior
surface of the shoulder (by 23.31 % — 24.53 % — 34.69 %,
respectively) and on the thigh (by 17.48 % — 17.11 % —
24.49 %, respectively), as well as in female patients of the
general group and with mild disorders, compared with the
corresponding groups of male patients, significantly (p<0.05-
0.01) higher values of skinfold thickness on the anterior sur-
face of the shoulder (by 20.15 % and 24.95 %, respectively).

When analyzing the differences in skinfold thickness on
the trunk between practically healthy and multiple sclerosis
patients, it was established (see Table 2): in multiple scle-
rosis patients, men or women in general, in patients with
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mild, moderate and moderately severe disorders, there
were significantly (p<0.05-0.001) lower values of skinfold
thickness at the lower angle of the scapula (respectively in
male patients by 34.75 % — 32.25 % —42.99 % — 35.33 %, in
female patients by 26.50% — 26.07 % — 24.21 % — 33.81 %)
and significantly (p<0.05-0.001) higher values of skinfold
thickness on the chest (respectively in male patients by
36.41 % — 33.61 % — 33.72 % — 51.96 %, in female patients
by 33.11 % — 32.76 % — 31.38 % — 38.16 %); in male patients
with multiple sclerosis — in the general group of patients, in
patients with mild and moderately severe disorders, signifi-
cantly (p<0.05) higher values of skinfold thickness on the
side were established (respectively by 23.38 % — 21.36 %
—40.28%); in female patients with multiple sclerosis —in the
general group of patients and in patients with mild disorders,
significantly (p<0.05 in both cases) lower values of skinfold
thickness on the abdomen (respectively by 12.97 % and
18.52 %).

When analyzing the differences in skinfold thickness on
the trunk between men or women with multiple sclerosis
with different degrees of disability, only in male patients with
moderate-severe impairments were there trends (p=0.053
and p=0.089) to higher values (by 27.64 % and 27.52 %,
respectively) of skinfold thickness on the chest compared
to male patients with mild and moderate impairments (see
Table 2).

When analyzing the sex differences in skinfold thickness
on the trunk between multiple sclerosis patients, it was found
(see Table 2): in male patients of the general group and with
moderate-severe impairments, compared to the correspond-
ing groups of female patients, significantly (p<0.05) higher or
a trend (p=0.064) to higher values of skinfold thickness on
the chest (by 11.13 % and 27.38 %, respectively).

The results of the study demonstrate a relationship
between the skinfold thickness in men and women with MS
and the characteristics of the course of the disease. The
differences in the distribution of adipose tissue may reflect
the complex pathogenetic relationships between metabolism,
immune regulation and the functioning of the central nervous
system in patients with MS. Numerous previous studies have
shown that obesity and excessive visceral adipose tissue
may act as independent risk factors for the development
of neurodegenerative diseases, including MS [1, 4, 7, 19].

One of the key mechanisms of the influence of exces-
sive adipose tissue on the risk of MS is the disruption of the
secretion of adipokines — biologically active compounds
produced by adipose tissue. Thus, an increase in leptin
levels is associated with pro-inflammatory activation of the
immune system, in particular, stimulation of Th1 and Th17
cells, which play an important role in the pathogenesis of MS
[4, 5]. Atthe same time, reduced levels of adiponectin, which
has anti-inflammatory properties, are also associated with a
more severe course of MS [4, 5]. The study by J. Correale
and M. Marrodan [4] emphasizes that changes in the balance
of adipokines may be one of the central mechanisms of the
relationship between obesity and the progression of MS.

The association between excess body weight in child-
hood and the risk of developing MS in the future has been
confirmed by the results of several genetic and epidemio-
logical studies. In particular, a causal relationship has been
shown between childhood obesity and the risk of developing
MS, where each standard deviation of body mass index (BMI)
in childhood increased the risk of MS by 41 % (OR=1.41;
95 % CI: 1.20-1.66) [11]. Similar conclusions were made in
another study, which found that overweight in adolescence
(BMI>27 kg/m? at age 20) is associated with a more than
twofold increase in the risk of developing MS (OR=2.16;
95 % CI: 1.18-3.94) [12].

In addition, data from a large genetic study confirm
the presence of a causal relationship between genetically
determined increased BMI and the likelihood of developing
MS (OR=1.41; 95 % CI: 1.20-1.66) [8]. Therefore, even be-
fore the appearance of the first clinical symptoms, changes
in body weight can be an important predictor of the risk of
developing the disease.

It should also be taken into account that fat deposits can
affect not only the immune system, but also directly the func-
tional state of the brain. An increase in BMI is associated with
structural changes in the brain — a decrease in the volume
of gray matter, hippocampus and frontal cortex [9]. Such
structural changes may enhance the neurodegenerative pro-
cesses underlying MS. Similar mechanisms are discussed by
Al- H. M. Kuraishy et al. (2023), demonstrating that visceral
obesity may indirectly contribute to cognitive impairment and
accelerate neurodegeneration through chronic inflammation
and oxidative stress [1].

The results of our study are consistent with the literature,
which shows that obesity is not only a risk factor for MS, but
can also affect the activity and severity of the disease. It
has been established that patients with increased BMI have
higher disease activity in terms of the number of relapses
and a higher rate of disability progression (HR=1.45; 95 %
Cl: 1.11-1.91) [16]. This emphasizes the need to monitor
anthropometric parameters of patients with MS at all stages
of treatment.

A significant addition is also the work demonstrating the
imperfection of traditional BMI in patients with MS. Thus,
according to L. A. Pilutti and R. W. Motl (2016), BMI may
underestimate the actual level of obesity in such patients,
since it does not take into account changes in body compo-
sition due to a decrease in muscle mass and an increase
in visceral adipose tissue [21]. That is why the study of the
thickness of the skin-fat folds is of particular importance,
since it is a more accurate indicator of the distribution of
adipose tissue, which is especially relevant in patients with
MS, where, against the background of hypodynamia, a re-
distribution of body weight occurs.

The results of studies on the interaction of obesity and
dietary factors in patients with demyelinating diseases de-
serve special attention. In the work of E. S. Paz et al. (2021),
which studied patients with neuromyelitis, it was shown that
central obesity in combination with a pro-inflammatory diet
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significantly increases systemic inflammation and may be
associated with a more severe course of the disease (p<0.01)
[20]. Similar findings can be extrapolated to the MS popula-
tion, as chronic neuroinflammation plays a leading role in
both conditions.

Understanding the relationship between adipose tissue
metabolism and nervous system function is also actively
discussed in the context of other neurodegenerative condi-
tions. In particular, J. N. Mazon et al. (2017) and Uranga
R. M., Keller J. N. (2019) have shown that chronic adipokines
activation and metabolic imbalance in obesity contribute to
the development of oxidative stress, microglial activation,
and impaired neuronal plasticity, which can accelerate de-
generative processes in the central nervous system [19, 26].

Overall, the results of the literature review suggest that
skinfold thickness assessment is not only a valuable marker
of body composition changes in MS patients, but also a
potential prognostic criterion for disease activity and progres-
sion. Our data complement the existing evidence base and
emphasize the importance of comprehensive assessment
of the metabolic profile of MS patients for personalizing
therapeutic strategies.
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OCOBJIMBOCTI TOBLUUHU LLKIPHO-XXUPOBUX CKITAAOK B YKPAIHCbKUX YONOBIKIB | )KIHOK, XBOPUX HA MHOXXWUHHUI
CKIEPO3

lyHac M. M.

AHoTaUifA. MMopyweHHs Memaboriamy XUpoeoi MKaHUHU Yacmo Cynposodxyomb Mpo2pecysaHHsi Helipode2eHepamueHUX
posnadis. AHMPONOMemMpPUYHI MOKa3HUKU mifa MOoXymb criyaysamu 000amKo8UM MapKepoM MSKKOCMI 3ax80pro8aHHsI ma
ocobrnueocmell tioeo nepebiey. [JocnidxeHHs Uux rnokasHuUKie 00380s1sie no2nubumu po3yMiHHSI CUCMeMHUX 3MiH, WO 8UHUKamMb Ha
mui Oemienirizauii. Mema 0ocnidxeHHs — ecmaHosneHHs1 ocobriueocmeli i cmamegux po3bixxHocmel mosWUHU WKIPHO-KUPOBUX
CK1adoK 8 yKpaiHCbKUX 4YO08IKi8 i XIHOK MO100020 8iKY, X80pUX Ha MHOXUHHUU CKIEPO3 i3 Pi3HUM cmyrneHeMm iHeaiousauji.
[MposedeHo 8U3HAYEHHS MOBULUHU WKIPHO-XUPOBUX CKIadoK y 35 ykpaiHcbKux Yonosikie i 59 XiHOK M0/100020 8iKy, Xeopux Ha
MHOXXUHHUU CKI1epo3 i3 ieeKuMu, MOMIPHUMU ma MOMIPHO-MSXKKUMU MOPYWeHHAMU. [Tep8UHHI po3mipu mo8uyUHU WKIPHO-XUPO8UX
cknadok 82 npakmu4HO 300p08UX yKpaiHCbKUX Yonosikie i 101 XiHKU aHanno2i4Ho20 8iKy 835imi 3 baHKy 0aHUX HayKoe0-00C1iOHO20
ueHmpy BiHHUUbKO20 HaujoHanbHO20 Meduy4Ho20 yHisepcumemy imM. M. I. [Mupoeosa. CmamucmuyHuUl aHani3 nposedeHull y
niyeHsitiHomy nakemi «Statistica 6.0» 3 suKOpuCmMaHHsIM Herapamempuy4yHUX Memoodie ouiHKU. [pu NMopi8HsIHHI MOBWUHU WKiPHO-
JKUPOBUX CKMadOK MiX rnpakmu4Ho 300p0s8UMU ma X80PUMU Ha MHOXUHHUU CK/1epo3 4yosiosikamu abo XXiHKamMu ecmaHo8reHi
b6azamod4ucernbHi docmosipHi abo meHOeHUi 8idMiHHOCMeEU: 8 YCix 2pyrnax X80pUX YOII08IKI8 | XIHOK — MEeHW 3HaYeHHS1 MOBUUHU
WKIPHO-XUPOBOI cKknadku Ha 2oMinui U rid HUXHIM Kymom sronamku ma 6inbli 3Ha4eHHS MOoBWUHU WKIPHO-XKUPOBOI CKnadKu
Ha epyOoHil Kriimui; 8 6inbwocmi 2pyn X8opux 4osoeikie — binbwi 3Ha4YeHHsT MOBWUHU WKIPHO-KUPOBUX CKIIadOK Ha cmeeHi U
Ha 6oui ma MeHwWi 3Ha4YeHHS MOBUWUHU WKIPHO-XKUPOBOI cknadku Ha 3a0Hili MoeepxHi reya; 8 binbwocmi 2pyn X8opux i XiHOK
KOHMPOJIbHOI 2pynu — biflbli 3Ha4YeHHs MOBWUHU WKIPHO-XXUPOBUX CKNadoK Ha nepednniyyi U Ha cmeaHi ma MeHWi 3Ha4YeHHs
MOBUWUHU WKIPHO-KUPOBOI CKradKku Ha xusomi. Mix epynamu Xxeopux Ha MHOXUHHUU CKI1epo3 Hor108iKie abo XiHOK Mpakmu4Ho He
8cmaHo8ieHo docmosipHUx abo meHOeHUl 8iOMiHHOCMeU MOBUWUHU WKIPHO-KUpo8ux cknadok. [Npossu cmamegoezo dumopghiamy
MK X80pPUMU Ha MHOXUHHUU CK/1ep03 8CMaHOB/IEHI NepesaxHo 0151 MOBUUHU WKIPHO-KUPOBUX CK1adoK Ha KiHujiekax (binbui
3HaYeHHS y XIHOK). BcmaHoerneHi Mix npakmu4yHo 300p08UMU ma X80PUMU Ha MHOXUHHUU CKIepo3 Yonosikamu abo XiHkamu
pi3HoHanpaesneHi po36iXHOCMI MOBWUHU WKIPHO-XUPOBUX CKNa0OK Ha cmeeHi U eominui ma nid HUXHIM Kymom sionamku U Ha
2pyOHill Knimyi € nposisamu cybrnamosoaidyHo20 KOHCMUMYyUioHaIbHOo20 murly rnpu 0aHOMy 3aX80PH8aHHI.

KnrouoBi crnoBa: Hepeosi 3ax80prosaHHsi, MHOXUHHUL CKI1ep0o3, MosWUHa WKIPHO-XUPOBUX CKIadokK, npakmuyHo 30o0poeu ma
X80pi Yoroesiku U XiHKU, cmamesi po36iXXHOCMi.
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