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The multifactorial nature of the origin and development of nevi is the subject of debate
so far. One way to understand this process and get an answer to this question is to use
a constitutional method of research. The purpose of the study is to build and analyze
discriminant models of benign nevi occurrence possibility in men depending on the
characteristics of the structure and size of the body. For Ukrainian men aged 22 to 35
years with benign nevi (34 with melanocyte benign simple nevi; 27 with melanocyte
benign dysplastic nevi; 14 with melanocyte benign congenital nevi; 17 with
nonmelanocyte benign nevus) determined anthropometric indicators according to the
scheme of Bunak V. V. (1941), components of the somatotype according to the Heath-
Carter scheme (1990), as well as indicators of the component composition of body
weight according to Matejko formulas (1921). The control group consisted of
anthropometric and somatotypological indicators of 82 practically healthy men of the
same age group selected from the data bank of the Research Center of National
Pirogov Memorial Medical University, Vinnytsya. Discriminant analysis was performed
inthe licensed statistical package "Statistica 5.5". With the help of discriminant analysis,
reliable models of the possibility of benign nevi depending on the characteristics of
anthropometric and somatotypological indicators are built. It was found that healthy
and patients with benign nevi of men can reliably interpret the obtained classification
indicators between healthy and sick, and between patients with melanocyte simple or
dysplastic nevi and other groups of benign nevi (discriminant function covers 75.7 % of
cases; Wilks' Lambda statistics=0.125; p<0.001). Between groups of benign nevi,
reliable interpretation of the obtained classification indicators is possible only between
patients with melanocyte simple or dysplastic nevi and melanocyte congenital or non-
melanocyte nevi (discriminant function covers 48.4 % of cases; Wilks' Lambda
statistics=0.662; p<0.001), however, the totality of all anthropological variables has
little discrimination. The models of healthy and sick men include the skinfold thickness
(42.8 %), girth sizes (28.6 %), shoulder width and endomorphic component of the
somatotype (14.3 % each); and among men with benign nevi, only girth sizes of the
body. The greatest contribution to discrimination in models of healthy and sick men is
made by the circumference of the forearm at the top, the width of the shoulders and the
skinfold thickness on the side; and among patients with benign nevi - chest girth on
inspiration. The obtained results indicate a significant influence of environmental factors
on the occurrence of benign nevi.

Keywords: skin diseases, benign nevi, anthropometric indicators, body circumference,
transverse body dimensions, skinfold thickness, somatotypical indicators, Ukrainian
men, discriminant models.

Introduction

Cancer of the skin is of particular interest to the scientific
community. In particular, this is due primarily to their

multifactorial nature of origin, namely the various influences
of external environmental factors. These factors become
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more or less relevant depending on the type of pathology
under consideration [19].

If we are talking about melanocyte pathologies (tumors
based on melanin-producing tissue), such as nevi or
melanoma, then such a factor as insolation comes to the
fore [1]. However, new research data allow a deeper
assessment of other factors that deserve attention. In this
case, this applies to anthropometric data of the person,
such as height, weight, body size, etc. [5, 11].

One possible explanation for this interaction may be
the theory of direct involvement of adipose tissue in leptin
metabolism, a complex and multi-chain process that
includes various human systems and organs - brain,
thyroid, adrenal, pancreas and others. In turn, leptin is one
of the key factors in triggering melanocyte proliferation [10].
In turn, the amount of adipose tissue is directly related to
the dimensions of the human body [2, 7].

The use of such a powerful research method as
anthropometric can thus be a promising tool to find
answers to questions about the possibility of occurrence,
course of melanocyte pathologies, including nevi -
pathologies of the skin and mucous membranes, much
less studied than melanoma.

In addition, scientometric databases contain only
isolated data on the prevalence of nevi, which complicates
the understanding and overall assessment of the problem.
Thus, it is noted that the prevalence of congenital
melanocyte nevi, depending on the data of various studies
ranges from 0.5 % to 31.7 %, and giant congenital
melanocyte nevi occur in 1 in 20 thousand-500 thousand
live births. The prevalence of melanocyte nevi among men
and women is quite heterogeneous and is 2 to 3,
respectively, and the average size of nevi varies between 3-
4 cm; also melanocytic nevi are more common in African
and Japanese ethnic groups [2].

The prevalence of dysplastic nevus in the Caucasian
population is from 2 to 18 % [7].

Particular attention is paid to nevi due to the emergence
of studies that confirm the relationship between the
presence of nevi and the development of their degeneration
into dangerous and high-lethal melanocyte skin
pathologies, such as melanoma or neurodermal
melanosis [8].

According to Alikhan A. and co-authors [2], the risk of
malignancy of nevi with subsequent melanoma is from 1
to 5 % (for small and giant congenital nevi, respectively),
and for neurodermal melanosis from 2.5 to 45 % (for giant
congenital nevi).

Analysis of the database of 2159 cases of melanoma
revealed that 1.3 % of them occurred on the background of
congenital melanocyte nevi [3], and according to other
studies for dysplastic nevus is from 34 to 59 % [7] and from
18 to 20 % depending on the type of melanoma spread
[27].

It has also been found that genetically, nevi significantly
increase the risk of basal cell carcinoma and squamous

cell carcinoma [6].

Observations of 57 patients with nevi for 5.5 years
revealed that 3.5 % of them developed melanoma during
this period. The researchers estimated the risk of 5-year
melanoma in this cohort of individuals was 4.8 % (95 % CI:
1.9-11.5%) [21].

Given the lack of work to study the relationship between
anthropometric indicators and the frequency of nevi and
the clinical importance of nevi as a prognostic factor for
melanoma, there is an urgent need for clinical research to
study it and the possibility of further practical application in
practice.

The purpose of the study is to build and analyze
discriminant models of benign nevi occurrence possibility
of in men depending on the characteristics of the structure
and size of the body.

Materials and methods

92 Ukrainian men aged 22 to 35 with benign nevi (34
with melanocyte benign simple nevi; 27 with melanocyte
benign dysplastic nevi; 14 with melanocyte benign
congenital nevi; 17 with non-melanocyte benign nevi) on
the basis of the Military Medical Clinical Center of the
Central Region and the Department of Dermatology and
Venereal Diseases with a course of postgraduate education
National Pirogov Memorial Medical University, Vinnytsya
conducted clinical, laboratory and pathohistological
examinations. The diagnosis of nevi was established
according to a two-stage algorithm for the classification of
pigmented tumors, which was adopted at the First World
Congress of Dermatoscopy (Rome, 2001) [16].

All patients signed an informed consent to participate
in the study. Committee on Bioethics of National Pirogov
Memorial Medical University, Vinnytsya (protocol Ne 10 From
26.11.2020) found that the studies do not contradict the
basic bioethical standards of the Declaration of Helsinki,
the Council of Europe Convention on Human Rights and
Biomedicine (1977), the relevant WHO regulations and
laws of Ukraine.

All men with benign nevi were determined by
anthropometric indicators according to the scheme of
Bunak V. V. (1941), somatotype components according to
the Heath-Carter scheme (1990), as well as indicators of
the component composition of body weight according to
the formulas Matejko (1921) [9]. The control group consisted
of anthropometric and somatotypological indicators of 82
practically healthy men of the same age group were
selected from the data bank of the research center of the
National Pirogov Memorial Medical University, Vinnytsya.

Discriminant analysis was performed in the licensed
statistical package "Statistica 5.5".

Results

Taking into account the indicators of body structure and
size in practically healthy and patients with benign nevi of
men, discriminant function covers 75.7 % of cases. Among
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healthy and benign nevi men, the discriminant variables
are the skinfold thickness (SFT) on the thigh (GBD), on the
side (GB) and on the chest (GGR), endomorphic
component of somatotype (FX), chest circumference on
inspiration (OBGK1) and forearms at the top (OBPR1), as
well as shoulder width (ACR). The largest contribution to
discrimination between the healthy and benign nevi groups
of men among the above indicators is the forearm girth in
the upper part, shoulder width and SFT on the side. The
set of all anthropological and somatotypological variables
has a pronounced (Wilks' Lambda=0.125; p<0.001)
discrimination between groups of healthy and benign nevi
men.

For healthy and patients with benign nevi of men,
classification indicators (Df) have been determined, which
can be used to classify the subjects as healthy or patients
with benign nevi. Below in the form of equations is the
definition of classification indicators, where the attribution
to healthy men is possible at a value of Df close to 166.2; to
men with melanocyte simple nevi - at a Df value close to
159.7; to men patients with melanocyte dysplastic nevi - at
a Df value close to 156.1; to men with melanocyte congenital
nevi - at a Df value close to 167.6; to men with non-
melanocyte nevi - at a Df value close to 168.8:

Df (for healthy men) = GBD x 1.157 - GB x 0.460 - FX x
6.371 + OBGK1 x 1.005 + ACR x 3.026 + OBPR1 x 4.311 -
GGR x 0.804 - 166.2;

Df (for men with melanocyte simple nevi) = GBD x 0.194
+GBx1.323-FXx14.59+ OBGK1x1.579+ACR x1.925 +
OBPR1 x 3.795 + GGR x 0.191 - 159.7;

Df (for men with melanocyte dysplastic nevi) = GBD x
0.311 + GB x1.193 - FX x 14.94 + OBGK1 x 1.814 + ACR X
1.869 + OBPR1 x 2.959 - GGR x 0.006 - 156.1;

Df (for men with melanocyte congenital nevi) = GBD x
0.143 + GB x 1.027 - FX x 14.00 + OBGK1 x 1.835 + ACR x
2.054 + OBPR1 x 3.000 + GGR x0.217 - 167.6;

Df (for men with non-melanocyte nevi) = GBD x 0.299 +
GB 1.052 - FX x 14.42 + OBGK1 x 1.737 + ACR x 2.021 +
OBPR1 x 3.468 + GGR x 0.256 - 168.8;

where (here and hereafter), SFT - in mm; somatotype
components - in points; circumferential body dimensions -
in cm; body diameters - in cm

The statistical significance of discriminant functions of
healthy and patients with benign nevi of men was
determined using the criterion x2. The results of the x? test
indicate that taking into account the established
anthropometric and somatotypological indicators it is
possible to reliably interpret the obtained classification
indicators between healthy and sick for all groups of benign
nevi of men, as well as between men with melanocyte
simple or dysplastic nevi and other groups.

Taking into account the indicators of anthropo-
somatotypological indicators only in patients with benign
nevi of men discriminant function covers 48.4 % of cases.
Among men with benign nevi, the discriminant variables
are upper arm circumference (OBPR1), inspiratory chest

circumference (OBGK1), and expiratory chest
circumference (OBGKZ2). The greatest contribution to
discrimination between groups of men with benign nevi in
men is chest girth on inhalation. The totality of all
anthropological and somatotypological variables has a
slight (Wilks' Lambda=0.662; F (9.207):4.241; p<0.001)
discrimination between groups of men with benign nevi.

Below in the form of equations is the definition of
classification indicators, where the attribution to men of
patients with melanocyte simple nevi is possible with a Df
value close to 118.8; to men patients with melanocyte
dysplastic nevi - at a Df value close to 111.7; to men with
melanocyte congenital nevi - at a Df value close to 123.2; to
men with non-melanocyte nevi - at a Df value close to 124.4:

Df (for men with melanocyte simple nevi) = OBPR1 x
6.004 + OBGK1 x2.676 - OBGK2 x 2.175 - 118.8;

Df (for men with melanocyte dysplastic nevi) = OBPR1 x
5.181 + OBGK1 x2.842 - OBGK2 x 2.196 - 111.7;

Df (for men with melanocyte congenital nevi) = OBPR1
x 5.318 + OBGK1 x 3.111 - OBGK2 x 2.415 - 123.2;

Df (for men with non-melanocyte nevi) = OBPR1 5.767
+ OBGK1 x 2.988 - OBGK2 x 2.393 - 124.4.

The results of the ¥? test indicate that, taking into account
the established anthropometric and somatotypological
indicators, a reliable interpretation of the obtained
classification indicators is possible only between patients
with melanocyte simple or dysplastic nevi and other groups
of benign nevi.

Discussion

Anthropometric researches about study the
characteristics of certain dimensions or weights in people
with nevi are not available in scientometric databases for
the last decade. However, the results of examinations of
persons with other types of skin pathology are quite
encouraging.

A history of 70 Iragi people with non-melanocyte skin
cancer showed the following distribution: most people were
56-70 years old, illiterate, married, and working with a
sufficient income. 11.4 % of respondents had a
burdensome family history, and 62.9 % spent more than 4
hours in the sun every day. 72.9 % did not smoke and 98.6
% did not drink alcohol; 45.7 % had 1 blood group and
slightly more than half of the participants had normal values
of body mass index [1].

At the same time, no association was found between
body mass index or waist circumference and the risk of
glioma in adulthood. In young people, there is an
association only with the body mass index (higher rates
are associated with an increased risk of glioma). For
women of all ages, there is a reduced risk of glioma in
people with severe somatotype [5].

Taking into account age, height and height-to-sitting
height ratios are significantly associated with the risk of
melanoma (RR=1.40, 95 % CI=1.06-1.86 for >0.533
vs.<0.518; P for trend=0.02). An association has also been
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found between a large type of somatotype during menarche
and the risk of melanoma [11].

P. H. Lahmann and co-authors [12] conducted a 16-
year follow-up of more than 1,000 individuals, of whom
more than 500 developed skin cancer (334 - basal cell
carcinoma, 188 - squamous cell carcinoma, 28 -
melanoma). Statistical data showed a significant
association between the risk of squamous cell carcinoma
and melanoma and growth in men and basal cell
carcinoma and growth in women.

Similar data were obtained from Nurses' Health
(117,863 individuals) and Health Professionals Follow-up
Study (51,111 individuals), which found an increased risk
of basal cell and squamous cell skin cancer with an
increase in height every 10 cm [13].

K. D. Meyle and others [14] analyzed the database of
the Copenhagen School Register of Medical Records of
1930-1989 (372,636 people). During the observation
period, 2329 people developed skin melanoma. The
analysis of anthropometric indicators established a
connection between the increased risk of melanoma and
growth at the age of 7-13 years and birth weight.

An analysis of the literature on the relationship between
the risk of melanoma and human growth clearly indicates
its existence. This is confirmed by researchers from the
United States, Norway, Canada, Israel, ltaly and Australia
[20].

A group of scientists analyzed 9 publications, which
totaled almost a million people, of whom more than 50,000
developed non-melanocyte skin cancer. Statistical analysis
of the data showed a nonlinear feedback between body
mass index and non-melanocyte cancer risk (RR=0.88,
95 % CI: 0.85-0.91, 12=71.2 %, P-nonlinearity <0.001) [23].

Long-term follow-up of 71,645 women, more than
13,000 of whom developed nonmelanocyte skin cancer,
revealed the factors most closely associated with the
pathology. A body mass index greater than 25 kg/m? and a
waist-to-thigh ratio greater than 0.80 are associated with a
reduced risk of non-melanocytic cancer, only in the absence
of excessive sun exposure [4].

Rezaiian F. and co-authors [18] found significant
correlations between visceral fat percentage and waist
circumference and risk of nonmelanocyte skin cancer by
logistic regression analysis (OR: 1.10, 95 % CI: 1.024-
1.190, p=0.01 and OR: 1.04, 95 % CI: 1.007-1.080, p=0.018,
respectively).

One way or another, the values of body mass index,
body fat and non-fat body mass are associated with the
risk of cancer of the stomach, esophagus, liver, pancreas,
lungs and uterus [22].
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OUCKPUMIHAHTHI MOLES MOXIMBOCTI BUHUKHEHHA TA OCOBJTIMBOCTEW NEPEBIMY AOBPOAKICHAX HEBYCIB Y
YOJOBIKIB 3ANEXHO BIl OCOBIMBOCTEN AHTPOMO-COMATOTUMNONOINYHUX NMOKA3HUKIB
Xaddad H. b. 10., flmumpeHko C. B., Mamewyk-Baueba J1. P., Xanuuybka O. I1., KupuyeHko B. I.

MynbmucgpakmopianbHa npupoda 8UHUKHEHHST ma po38UMKYy Hegycie € npedmemom Ouckycili e4eHux domenep. OOHUM 3i wnsixie
PO3YyMIHHSI Ub020 rpoyecy i ompumaHHsi 8i0rnoeidi Ha daHe MUMaHHsl € 3acmocCy8aHHsI KOHCMUMYUioHarbHO20 Memody OOCIOKEHHS .
Mema docnidxeHHsi - nobydysamu ma nposecmu aHasni3 OUCKpUMIHaHMHUX Modenel MOXIU8oCMi 8UHUKHEHHS O0BPOSIKICHUX Hegycig
y yonosikie 3anexHo 8i0 ocobrugocmel rnoka3Hukie 6ydosu ma poamipie mina. YkpaiHcbkum 4yonosikam gikom eid 22 do 35 pokis,
xeopum Ha 0obposikicHi Hegycu (34 i3 menaHoyumapHumu Ao0b6pPOSIKICHUMU rpocmuMu Hegycamu; 27 i3 MenaHoyumapHumu
dobposikicHumMu ducnnacmuyHuMu Heeycamu; 14 i3 menaHoyumapHumu OG06posikicHUMuU 8podxeHumMu Hesycamu; 17 i3
HemenaHoyumapHuUMu A0bpOosIKICHUMU HegycaMu) rpoeedeHO 8U3HAYEHHs aHMPONOMEempUYHUX MoKa3HukKige 3a cxemoro byHaka B. B.
(1941), komnoHeHmie comamomury 3a cxemoto Xim-Kapmepa (1990), a makox noka3sHUKi@ KOMIOHeHMHo20 cknady macu mina 3a
popmynamu Mameliko (1921). KonmponbHy 2pyny cknadanu aHmpornoMempuyHi ma coMamomurionoaidHi noKasHUKuU 82 npakmuy4HoO
300posux Yoriosikie aHanoziyHoi 8ikoeoi epynu gidibpaHi 3 6aHKy OaHuUX Hayko80-00C/iOHO20 yeHmpy BiHHUUbKO20 HauioHanbHO20
medu4yHozo yHigepcumemy im. M. |. lMupoeosa. [JuckpumiHaHmHul aHania npoeedeHo 8 MiUeH3ilHOMYy cmamucmu4YHoOMy nakemi
"Statistica 5.5". 3a donomoeor duckpumiHaHMHO20 aHasnidy nobydosaHi docmosipHi Modesni MOXIU8OCMI 8UHUKHEHHST O0BPOSIKICHUX
Hesycig 8 3anexHocmi 8id@ ocobnusocmell aHMPONOMEMPUYHUX | COMamomuriono2iYHUX roKa3Hukie. BcmaHosneHo, wo y 30o0posux
i xgopux Ha G06pPOsKiCHI Hegycu 4Yomnosikie Moxnuea docmosipHa iHmeprnpemauis ompuMaHUX MoKa3HUKie Knacugikauii sk Mix
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300posuUMU ma X80pUMU, MaK i MiXXK X80pUMU Ha MenaHouumapHi npocmi abo ducrnnacmuyHi Hegycu ma iHWuMu epyrnamu 00B6pOsIKICHUX
Hegycig (OuckpumiHaHmHa ¢hyHkuisi oxonnwe 75,7 % esunadkie; cmamucmuka Wilks' Lambda=0,125; p<0,001). Mix epynamu
dobposkicHux Hesycie docmosipHa iHmepnpemauis ompuMaHux MoKa3HUKi8 Kracugikauyii Moxnuea nuuwe MiX Xe8opumu Ha
menaHouyumapHi npocmi abo AucnnacmuyHi Hegycu ma menaHoyumapHi 8podxeHi abo HemenaHoyumapHi Hegycu (OUCKpUMiHaHMHa
yHkuisi oxonmoe 48,4 % eunadkis; cmamucmuka Wilks' Lambda=0,662; p<0,001), o0HaK cyKynHicmb ycix aHmpornon0aidyHux 3MiHHUX
mae HesHayHy OuckpumiHauyito. o cknady modenel y 300p0o8UX | X8OPUX HOIO0BIKI8 8X005IMb MOBUWUHA WKIPHO-XUPOBUX CKIa0OK
(42,8 %), obxeamHi po3mipu mina (28,6 %), wupuHa rnedyel ma eHOOMOPGHUU KOMIoHeHmM comamomury (ro 14,3 %); a Mix xeopumu
Ha 0obposikicHi Hegycu yonosgikamu - nuwe obxeamHi posmipu mina. Halbinbwul 8Hecok y AuckpumiHauito 8 Moderssix 300posux i
X80pux Yoriosikie 8Hocsimb 0bxeam nepednniyys y 8epxHili YacmuHi, wupuHa raeyel ma mosujuHa WKIPHO-XUpPOoeoi cknadKku Ha
60Ky; a Mk xeopumu Ha O0bpPOsiKiCHI Hegycu - obxeam epyOHOI Knimku Ha 80uxy. Ompumani pe3ynbmamu eka3ylombs Ha 3Ha4yHUl ernue
¢hakmopie 308HIWHL020 cepedosuuia Ha 8UHUKHEHHS1 A0BPOSIKICHUX Hesycig.

KnioyoBi cnoBa: 3axeoptosaHHs wWkKipu, 06posiKiCHIi Hegycu, aHmMpPONnoOMempuYHi MokasHuku, obxeamHi po3mipu mina, rnonepeyHi
pO3Mipu mina, MoswjuHa WKiPHO-XUPOBUX CKIadoK, COMamomuIoioaidHi MoKa3HUKU, yKpaiHCbKU 4Yor108iku, OUCKpUMIHaHmMHi Moderti.
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