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In order to study the incidence of prostate cancer (PCA), the use of statistical analysis methods was used to assess
the spread of prostate cancer in the Southern region of Ukraine on the example of the Mykolaiv region, including the
identification of areas characterized by a statistically significant increase in the incidence of prostate cancer, con-
ducted in-depth analysis of factors that potentially influence the development of oncological diseases in areas with
an increased risk of the occurrence and development of malignant tumors.

Regional peculiarities of ecological determinism in the development of prostate cancer in the Southern region of
Ukraine were revealed using the example of the Mykolaiv region.

Statistical data on the primary detection of prostate cancer in 16 districts, 3 cities and the regional center — Myko-
laiv for 6 years from 2015 to 2020 were used as research materials.

To build analytical maps of the distribution of the incidence of the analyzed type of cancer, data on the onco-
logical incidence of the population, obtained on the basis of data provided by the organizational and methodical
departments of dispensaries, as well as a normative database built on the basis of statistical reporting on the level of
oncological incidence in Ukraine and sub-regions, were used entities of Ukraine. The standardized index of prostate

cancer was considered as the main indicator.

The improved method of assessing and forecasting the medical and ecological situation at different territorial
levels was based on a combination of traditional methods of researching cancer incidence and the use of information

technologies.

Assessment of the contribution of individual environmental factors in the spread of oncological pathology with
multistructural influence of the environment was carried out on the basis of the systematic analysis methodology.
The methods of correlation, factor and cluster analyzes were used to assess the contribution of individual environ-

mental indicators to the incidence of prostate cancer.
The statistical analysis included three directions:
1. Study of changes in objects by territory;
2. Study of territorial regularities;

3. Territorial forecast, which offers options for the development of the situation.
Territorial regularities of objects were investigated with the help of statistical analysis. Territorial statistics made
it possible to analyze trends in the spread of disease, to identify cause-and-effect relationships between environmen-

tal factors and health indicators.
Key words: prostate cancer, Mykolaiv region.

Connection of the publication with planned research
works.

This work is a fragment of a complex research inter-
departmental (departments of hygiene, social medicine,
public health and medical informatics; anatomy, clini-
cal anatomy, operative surgery, pathomorphology and
forensic medicine) theme “Influence of dangerous en-
vironmental factors on the morpho-functional state of
the body’s visceral systems”. State registration number
011800033396.

Introduction.

The process of forming the health of the population
over the last decades reflects the general trends of the
socio-economic development of Ukraine. Until now, the
defining parameters characterizing the state of health of
the population are medical and demographic indicators
[1].

Generally recognized marker criteria in the assess-
ment of health at the population level, depending on the
quality of the environment, are demographic and med-
ical-genetic indicators, the frequency of malignant neo-
plasms. Malignant neoplasms are an indicator of patholo-

gies, a highly informative and socially significant indicator
of the state of health of the population as a whole [2, 3].

For several decades now, both in the world and in
Ukraine, there has been a constant and steady increase
in the incidence of malignant neoplasms. Malignant neo-
plasms are one of the main causes of disability and mor-
tality of the population. In connection with the epidemio-
logical and demographic crisis, a further increase in the
incidence of this pathology is predicted [4].

In 2020, the “crude” rate of cancer incidence per
100,000 population of Ukraine was 388.2 or 22.4%, which
is largely determined by the unfavorable direction of de-
mographic processes in the population of Ukraine, which
led to the “aging” of the population.

Statistical data on the incidence of malignant neo-
plasms in the population of Ukraine indicate the presence
of pronounced regional differences. In 2020, the “crude”
incidence rate of malignant neoplasms in the Central re-
gion of Ukraine was 406.2 cases per 100,000 population,
which is 46% higher than in Ukraine. In the Mykolaiv re-
gion, this indicator exceeded these data in Ukraine and
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in the Central region of Ukraine and amounted to 415.8
cases per 100,000 population [5].

The “crude” incidence rate of prostate cancer in
Ukraine from 2015 to 2020 increased from 410 to 493
cases per 100,000 population. In the Mykolaiv region, this
indicator in 2020 was 52.5 cases per 100,000 population,
which is 64% higher than in Ukraine.

It should be noted that the incidence rate of prostate
cancer in the Mykolaiv region in recent years exceeds this
indicator in Ukraine, which indicates a tense oncological-
epidemiological situation in the Mykolaiv region. The lack
of a systematic approach in the analysis of the retrospec-
tive, current and forecast oncological situation will affect
the quality of medical care for patients with malignant
neoplasms. In order to develop funding priorities, ade-
quate operational and strategic management decisions in
the conditions of limited resource provision of the oncol-
ogy service, the development of indicators of risk zones
according to medical and environmental parameters
based on the use of computer technologies is of particu-
lar importance [6, 7].

The aim of the study.

Determining the characteristics of the spread of pros-
tate cancer in the Mykolaiv region using methods of sta-
tistical analysis to assess the spread of this pathology in
the Southern region of Ukraine.

Object and methods of research.

The use of territorial statistics methods in combina-
tion with traditional statistical methods makes it pos-
sible to reveal territorial medical and ecological contrast
(groups of districts with different public health quality
ratings), territorial heterogeneity of prostate cancer inci-
dence, the presence of “hot spots” of incidence, which
can serve as a basis for a targeted analysis of factors that
increase the risk of cancer development, and to develop
on this basis a strategy for the monitoring and prevention
of oncological diseases.

Research results and their discussion.

All districts of the Mykolaiv region, depending on the
number of patients (per 100,000 population), were con-
ditionally divided into 3 groups:

the 1st group — districts where the number of pa-
tients does not statistically differ from the average indi-
cators for cities and districts of the Mykolaiv region. The
oncogenic situation in these cities and districts is called
“background”;

the 2nd group — districts in which the number of pa-
tients exceeds the average indicators for cities and dis-
tricts of the Mykolaiv region. Cities and districts with an
oncogenic situation of “high risk”;

the 3rd group — districts where the average incidence
rate (per 100,000 population) is lower than the average
indicators for cities and districts of the Mykolaiv region.
This is a “minimum risk” group.

The standardized incidence rate of prostate cancer in
the Mykolaiv region in 2020 was 58.3 cases per 100,000
population. In Mykolaiv, the incidence rate of prostate
cancer among the urban population was 61 cases per
100,000 population. Among the rural population of the
Mykolaiv region in 2020, the highest incidence of pros-
tate cancer was noted in the Vradiyiv district. Berezan-
skyi, Berezneguvatskyi, Veselinivskyi, Novoodesskyi, Sni-
gurivskyi districts of the Mykolaiv region belong to the
districts with reduced oncological risk.

It can be assumed that there are factors common to
all types of cancer, which initiate a high incidence of can-

cer in individual cities and regions, and specific factors
for each type of cancer, which vary in different regions
of the Mykolaiv region. The results of factor, correlation
and cluster analysis testify to the commonality of exter-
nal causes of high risk of oncology development in these
areas.

However, the most effective results of the analysis of
the oncological situation in this territory can be obtained
from a retrospective analysis of the incidence of a partic-
ular form of cancer over a long period of time. The stan-
dardized incidence rate of prostate cancer in the Mykolaiv
region for the period from 2015 to 2020 increased by 26%
(p=0.05) from 49.2 to 62.0 cases per 100,000 population,
respectively.

An analysis of the incidence of prostate cancer in
the Mykolaiv region from 2015 to 2020 was conducted
based on the Getis-Ord Gi statistical indicator. This indica-
tor identifies statistically significant territorial clusters of
high values (hot spots) and low values (cold spots) of the
rate of primary detection of prostate cancer. The analy-
sis of “hot spots” (Hot Spot Analisis) of the incidence of
prostate cancer in the Mykolaiv region made it possible to
single out territorial clusters of high values — “hot spots”,
where the level of incidence of prostate cancer remains
high throughout the entire period analyzed, from 2015
to of 2020.

On the basis of a statistical set of accurate data, a ter-
ritorial cube (a three-dimensional cubic figure) was built
for further analysis by the method of “hot spots”. Based
on the analysis of time series by territory, a trend was cal-
culated, the value of the number of points for all locations
and time steps was grouped into time series and analyzed
using Mann-Kendall statistics [8]. Trend analysis accord-
ing to the Mann-Kendall algorithm is performed for each
location with data as an independent analysis of bins of
the time series and involves a ranking correlation analysis
of the number of points or values and all time periods.

A comparison of the obtained data with the results of
earlier studies confirmed the patterns identified earlier.
Arbuzynskyi, Mykolaivskyi, Ochakivskyi, Pervomaiskyi,
Novobuzkyi are among the regions with an oncogenic
situation of increased risk, where the incidence of pros-
tate cancer increased by an average of 20% over 5 years
(p=0.05).

The maximum increase in the incidence of prostate
cancer from 2015 to 2020 was noted in the Novobuz dis-
trict, where the incidence of prostate cancer increased by
24% (p=0.05) (from 49.8 to 62.0 cases per 100,000 popu-
lation). An unfavorable epidemiological situation was
also noted in Mykolaiv. Thus, over the period from 2015
to 2020, the incidence of prostate cancer in the region-
al center increased by 13% (p=0.05) (from 50.1 to 63.2
cases per 100,000 population).

The group of reduced oncological risk includes the
Berezneguvatsky, Berezansky, Novoodeshky, Snigurivskyi,
Veselinivskyi districts, where the incidence rate during
the entire observation period did not exceed the average
indicators for the Mykolaiv region.

Malignant neoplasms belong to environmentally-
dependent diseases, therefore, the growth of cancer
incidence is often considered as a hygienic characteristic
of an environmentally unfavorable area. On the basis of
analyzes of the spread of oncological diseases, it is shown
that malignant neoplasms are an ecological indicator of
pathologies, a highly informative and socially significant
indicator of the state of health of the population. The
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increase in the incidence of cancer is exacerbated by an
increase in the level of anthropotechnical burden, as well
as demographic and socio-economic processes in the re-
gions of the regions, such as depopulation and aging of
the population, sex-age composition, standard of living,
population migration, quality and availability of medical
care.

Thus, the incidence rate of prostate cancer in the
Mykolaiv region has remained high over the last decade.
There is no doubt that the increase in the primary detec-
tion of prostate cancer, along with many exogenous rea-
sons, is associated with the emergence of new medical
technologies, the introduction of PSA monitoring, but
the study of territorial statistics methods in combination
with traditional statistical methods makes it possible to
detect territorial medical-ecological contrasts ( groups
of districts with different ratings of the quality of public
health), territorial heterogeneity of the incidence of pros-
tate cancer, the presence of “hot spots”.

There is no doubt that changes in the health of the
population are influenced by the factors of the geograph-
ic environment, the level of anthropotechnogenic load,
but the directed effect of such an influence is difficult.
This is usually due to the fact that the research is focused
on a specific speaker, while the influence of the environ-
ment on regional health is certainly complex and even
synergistic in nature. An objective assessment of the level
of medical and environmental safety of territories can be
obtained only with the use of complex indicators.

Applied technologies will make it possible to optimize
the process of managing medical care for patients with
malignant neoplasms based on the identification of areas
and risk groups from oncological pathology, to substanti-
ate the principles of forming regional programs to reduce
mortality from malignant neoplasms.

The process of forming the health of the population
over the last decades reflects the general trends of the
socio-economic development of Ukraine. Until now, im-
portant parameters characterizing the state of health
of the population are medico-demographic indicators.
Generally recognized marker criteria in the assessment

of health at the population level, depending on the qual-
ity of the environment, are: demographic indicators and
medical and genetic indicators, the frequency of malig-
nant neoplasms. Malignant neoplasms are an indicator of
pathologies, a highly informative and socially significant
indicator of the state of health in general.

For several decades now, both in the world and in
Ukraine, there has been a constant and steady increase
in the incidence of malignant neoplasms. Malignant neo-
plasms are one of the main causes of disability and mor-
tality of the population. In connection with the epidemio-
logical and demographic crises, a further increase in the
incidence of this pathology is predicted.

Conclusions.

Statistical data on the incidence of prostate cancer in
the population of Ukraine indicate the presence of pro-
nounced regional differences. In the Mykolayiv region,
the “rough” rate of cancer incidence exceeds the data for
both Ukraine and the Central region of Ukraine.

In the structure of the incidence of malignant neo-
plasms in the male population of Ukraine, prostate can-
cer ranks second after tumors of the trachea, bronchi and
lungs. In recent years, the incidence rate of prostate can-
cer in the Mykolaiv region has exceeded this indicator for
Ukraine, which indicates a tense onco-epidemiological
situation in the Mykolaiv region.

Prospects for further research.

In our opinion, further studies of the morpho-func-
tional features of prostate cancer under the influence of
dangerous environmental factors are promising, which
require the creation of an experimental model and ef-
fective methods of prevention of this pathology based
on predicting the occurrence of prostate cancer and the
course of the disease.

Further research into the study of regional charac-
teristics of prostate cancer is also promising, which can
serve as the basis for developing a strategy for disease
monitoring and prevention in individual regions, for the
implementation of medical and social programs aimed at
early diagnosis and, accordingly, increasing the effective-
ness of prostate cancer treatment.
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3AXBOPIOBAHICTb HA PAK NEPEAMIXYPOBOI 3A/1031 YO/IOBIYOTrO HACE/IEHHA MUKONAIBCbKOT OBJIACTI TA
PEFOHA/IbHI OCOB/INBOCTI

Casenbes A. O.

Pestome. Y cTaTTi BUCBIT/IEHO NUTAaHHA 3aXBOPIOBAHOCTI HA PaK NepeamixypoBoi 3a/1031 YOI0BIYOro HaceneHHA B Mu-
KonaiBCcbKil obnacTi Ta ii perioHanbHi ocobamBoCTi.

Mpouec dopmyBaHHSA 340POB’A HaceNIeHHA NPOTATOM OCTaHHIX AeCATUANITb Bigobparkae 3arasbHi TeHAEHLT colianbHO-
€KOHOMIYHOro po3BUTKY YKpaiHu.

3arasibHOBU3HAHUMMU MapPKEPHUMM KPUTEPIAMU OLIHKM 300POB’A Ha NONyAALIMHOMY PiBHI 3a/1€XKHO Bif, AKOCTi A0BKIN-
A € aemorpadiyHi Ta MeaUKOo-TeHeTUYHI NMOKa3HMKM, YacToTa 3N10AKICHUX HOBOYTBOPEHb.

3/105KiCHi HOBOYTBOPEHHSA € iIHOVMKATOPHOO NATO/IOTiEI, BUCOKOIHGOPMATUBHUM i COLLia/IbHO 3HAYYLLMM NMOKAa3HUKOM
CTaHy 310pOB’A Hace/sIeHHA B LLiIOMY.
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CTaTUCTUYHI AaHi Wo[0 3aXBOPOBAHOCTI Ha 3/10AKiCHI HOBOYTBOPEHHA B YKpaiHi CBiA4YaTb MPO HAABHICTb BUPAXKEHUX
perioHaNbHUX BiAMIHHOCTEN.

HeobxigHo BiA3HauUMTK, WO piBEHb 3aXBOPIOBAHOCTI Ha paK nepeaMixypoBoi 3an103m B MuKonaiscbKit obnacti npo-
TAFOM OCTaHHIX POKiB NePEBULLYE Liel MOKA3HUK MO YKPaiHi, Lo CBiAYMTbL NPO HaMpy»KeHy OHKOeNigemionoriyHy cuTyaLito
B MuKonaiscbKin obnacri.

BigcyTHiCTb cuctemHoro miaxody A0 aHanily peTpoCrneKTUBHOI, MOTOYHOI Ta NMPOrHOCTMYHOI OHKO/IOTIYHOI CUTyau,i
BM/IMBAE Ha AKICTb HaJAHHA MeANYHOT JONOMOTM XBOPUM Ha 3/10AKICHI HOBOYTBOPEHHA.

BMKOPUCTAHHA METOZIB TEPUTOPIa/IbHOT CTaTUCTUKM B MOEAHAHHI 3 TPAAULIMHUMM CTaTUCTUYHUMW METOLAMMU A€
3MOry BUABUTU TEPUTOPIaIbHY MeAMKO-eKOOTYHY KOHTPACTHICTb (rpynu palioHiB i3 pisHUM pelTUHIOM AKOCTI rpomas-
CbKOr0 34,0p0B’s), TepUTOpPiaNbHYy HEOAHOPIAHICTb 3aXBOPHOBAHOCTI HA paK NepeaMixypoBoOi 3a/103U1, HAABHICTb «rapayumnx
TOYOK» 3aXBOPHOBAHOCTI, WO MOXKe ByTM OCHOBOK A/1A CNPAMOBAHOIO aHani3y YMHHMKIB, SKi 3yMOB/IOIOTb 36iblUeHHSA
PU3MKY PO3BUTKY pPaKy, Ta po3pobaeHHA Ha Lili OCHOBI CTpaTerii MOHITOPUHTY 11 MPOdINAKTUKM OHKO3aXBOPHOBaHb.

310AKiCHI HOBOYTBOPEHHA HaNeXaTb 40 €KOI0ro-3a1eXHNX 3aXBOPIOBAHb, TOMY 3pPOCTaHHA OHKO/IOTYHOI 3aXBOPIOBa-
HOCTI 4aCTO PO3MAAA0Tb AK MriEHIYHY XapaKTEPUCTUKY EKONOTYHO HeCNPUATANBOI TepuTopii. PiBeHb 3aXBOPHOBAHOCTI Ha
paK nepeamixypoBoi 3a1031 B MMKONATBCbKil 061aCTi 3a/1MLWIAETLCA BUCOKMM NPOTAFOM OCTaHHbOIO AECATUNITTA.

He BMK/IMKa€e CyMHiBY, LLLO NiABULLEHHSA NEPBUHHOIO BUABAEHHA PaKy NpoCTaTu, nopaz, 3 6aratbMa eK30reHHUMMU Npu-
YMHAMM, NOB’A3aHE 3 MOABO HOBUX MEAUYHUX TEXHONOFiW, BpoBaaKeHHAM MCA, AOCNiAKEHHAM METOAiB NPOCTOPOBO-
YacoBOi CTAaTUCTUKM B MOEAHAHHI 3 TPAANLIAHUMM CTAaTUCTUYHUMUN METOAAMM.

3acTOCOBaHi TEXHOJIOTIT 4a0Tb 3MOTY ONTMMI3yBaTU NPOLLEC YMPABAIHHA MeANYHOK AOMOMOIOK XBOPUM 3i 3/T0AKICHU-
MW HOBOYTBOPEHHSAMW Ha OCHOBI ifeHTUIKALL TePUTOPIN i rpyn PU3MKY 3 OHKOIOTIYHOI NaTonorii, 06FPyHTYBaTU NPUH-
uunu GopmyBaHHA perioHaNbHUX NPOrpam 3HUKEHHA CMEPTHOCTI Bif, 310AKICHUX HOBOYTBOPEHbD.

Kntouosi cnosa: pak nepeamixypoBoi 3a103un, MuKonaiscbKka 061acTb.

PROSTATE CANCER INCIDENCE IN THE MALE POPULATION OF MYKOLAIV REGION AND REGIONAL FEATURES

Saveliev A. O.

Abstract. The article covers the issue of prostate cancer incidence in the male population in the Mykolaiv region and
its regional features.

The process of forming the health of the population during the last decades reflects the general trends of the socio-
economic development of Ukraine.

Generally recognized marker criteria for assessing health at the population level, depending on the quality of the envi-
ronment, are demographic and medical-genetic indicators, the frequency of malignant neoplasms.

Malignant neoplasms are an indicator pathology, a highly informative and socially significant indicator of the state of
health of the population as a whole.

Statistical data on the incidence of malignant neoplasms in Ukraine indicate the presence of pronounced regional dif-
ferences.

It should be noted that the incidence rate of prostate cancer in the Mykolaiv region in recent years exceeds this indica-
tor for Ukraine, which indicates a tense onco-epidemiological situation in the Mykolaiv region.

The lack of a systematic approach to the analysis of the retrospective, current and prognostic oncological situation af-
fects the quality of medical care for patients with malignant neoplasms.

The use of territorial statistics methods in combination with traditional statistical methods makes it possible to reveal
territorial medical and ecological contrast (groups of districts with different public health quality ratings), territorial het-
erogeneity of prostate cancer incidence, the presence of “hot spots” of incidence, which may be the basis for the targeted
analysis of factors that increase the risk of developing cancer, and the development of a cancer monitoring and prevention
strategy based on this.

Malignant neoplasms belong to environmentally-dependent diseases, therefore, the growth of cancer incidence is
often considered as a hygienic characteristic of an environmentally unfavorable area. The incidence rate of prostate cancer
in the Mykolaiv region has remained high over the last decade.

There is no doubt that the increase in the primary detection of prostate cancer, along with many exogenous reasons,
is associated with the emergence of new medical technologies, the introduction of PSA, the study of spatio-temporal sta-
tistics methods in combination with traditional statistical methods.

The applied technologies make it possible to optimize the process of managing medical care for patients with ma-
lignant neoplasms based on the identification of areas and risk groups from oncological pathology, to substantiate the
principles of forming regional programs to reduce mortality from malignant neoplasms.

Key words: prostate cancer, Mykolaiv region.
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