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pathologies. There is a tendency towards a decrease of diseases prevalence as well as primary
morbidity of above mentioned diseases among the adult population of the Sumy region in 2019 as compared to the “top” indicators in
2016 and 2017. The prevalence of diseases among the region’s population in 2019 decreased by 9.72 % and 9.40 % compared to 2016
and 2017, respectively, while the primary morbidity rate decreased by 13.9% and 10.29 %, respectively. The indicators of diseases
prevalence and population primary morbidity by cardiovascular diseases and neoplasm which are basic causes of mortality in Ukraine,
as well as the European Union were analyzed. During the last 10 years highest indicators of prevalence of the cardiovascular diseases
were registered in 2018 (57, 459.63 cases per 100000 people) and primary cardiovascular morbidity —in 2016 (4394.71 cases per
100000 people). Prevalence of neoplasm among the Sumy region’s inhabitants for the last 10 years increased by 29.59 % and in 2019
was 6126.43 cases per 100000 people. At the same time the primary morbidity increased by 6.18 %. Respiratory diseases occupy the
1* place in the structure of primary population morbidity, the 2™ place —in structure of prevalence of the diseases); its highest indicators
were observed in 2016. The index of accumulation of the diseases (the ratio between prevalence of diseases and primary morbidity)
among the Sumy region population and by administrative-territorial districts was identified. To realize the nosogeographic assessment
of the adult population of the Sumy region and to highlight the groups of the administrative-territorial districts of the Sumy region by
the characteristics of population morbidity the cluster analysis procedure was used. The first cluster includes the Sumy and Seredyna-
Buda districts. The second cluster was formed by 6 administrative-territorial districts of the region: Yampil’, Hlukhiv, Trostianets,
Krasnopillia, Shostka and Velyka Pysarivka districts. The third cluster united both Romny and Buryn’ districts. The fourth cluster
includes most of administrative-territorial districts of the region: Lypova Dolyna, Nedryhailiv, Lebedyn, Krolevets, Konotop, Putyvl’,
Okhtyrka and Bilopillia districts. The fifth cluster is represented by the regional center — the city of Sumy.
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Amnorauis. [IpoBeneHo Ho3oreorpagiuHy OLIHKY 3aXBOPIOBAaHOCTI Aopocioro HaceneHHs CyMcbkoi 00JacTi Ha cepleBO-CyIHHHI
3aXBOPIOBAaHHs, XBOPOOM OpraHiB JuXaHHS Ta OHKomatonorii mpotsirom 2009-2019 pokiB. BcraHOBIEHO TEHACHLIIO A0 3HIKCHHS
MOKa3HHKIB TOLUIMPEHOCTI XBOPOO PO3MISHYTHUX XBOPOO I IMEPBHHHOI 3aXBOPIOBAHOCTI Ha HHUX JOpOCioro HacesneHHs CyMCbKoOi
obmacti 'y 2019 pori BinHOCHO «ImikoBUX» 1moka3HuUKIB 2016 1 2017 pokis. PiBens nommupenocti xBopob cepen HaceneHHs y 2019 pori
3HM3uBCs Ha 9,72 % Ta 9,40 % BimHOCHO mMoKa3HUKIB 2016 1 2017 pokiB BiAMOBITHO, TOMI SIK TIOKa3HHUK ITEPBUHHOT 3aXBOPIOBAHOCTI —
Ha 13,9% Ta 10,29 % BianosixHo. [IpoaHanizoBaHO MOKa3HUKH MOIIUPEHOCTI Ta MEPBHHHOT 3aXBOPIOBAHOCT] HACETICHHS PEriOHy Ha
XBOPOOM CHCTEMHU KPOBOOOITY Ta HOBOYTBOPEHHSI, 1110 € OCHOBHUMHM IPUYMHAMY CMEPTHOCTI HAaCcEJICHHS K B YKpalHi, Tak i B KpaiHax
€sporneiicbkoro Coro3y. Brpomomx ocranHix 10 pokiB HalBHIN 3HAYCHHs MOLIMPEHOCTI XBOPOO CHUCTEMH KPOBOOOIry Oyiu
3apeectpoBani y 2018 poui (57459,63 BumaakiB Ha 100 Tuc. HaceldeHHS), MEPBUHHOI 3aXBOproBaHOCTI —y 2016 pomi (4394,71
Bunazakis Ha 100 Tuc. HaceneHHs). [lommpeHicTs HOBOyTBOPEHb cepen HaceneHHs 3a ocTanHi 10 pokiB 3pocna Ha 29,59% iy 2019
pori cranouna 6 126,43 sunaaxis Ha 100 THC. 0Ci0; y To¥t ke Yac MepBHUHHA 3aXBOPIOBAHICTH 3pocia Ha 6,18 %. XBopoOu opraniB
JMXaHHS, SIK1 y CTPYKTYpi IEpBUHHOI 3aXBOPIOBAHOCTI ITOCIIAIOTE NepIIie Micie (y CTPyKTypi MOMIMPEHOCTI XBOPOO — ApyTe), HalBHUIIL
3HA4YEHHS MOIIMPEHOCTI i IepBUHHOI 3axBoproBaHocTi Manyu y 2016 poui. BusHaueHo iHAeKC HAKOMHMYEHHS XBOPOO (BiHOLIEHHS MiXK
ycima 3apeecTpOBaHMMH 3aXBOPIOBAHHIMH Ta yIEpIIe B )KUTTI BCTAHOBICHUMH) cepell HaceraeHHs CyMchKiil o0acTi B IiioMy Ta 1o
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1 aIMiHICTPaTUBHO-TEPUTOPIAILHUM OIUHUIIIM. J[11s1 mpoBeieHHsT Ho3oreorpadivHOi OLIHKK 3aXBOPIOBAHOCTI HaceaeHHs CyMCBKOi
obacTi Ta BUAICHHS TPyl AMIHICTPaTHBHO-TEPUTOPIiaIbHUX OJMHHIIL PETiOHY 32 0COOIMBOCTIMH 3aXBOPIOBAHOCTI 0YJI0 BAKOPUCTAHO
npouenypy KiacrepHoro ananisy. Jlo mepmioro kimacrepy ysidiwm Cymcbkuii Ta Cepenuno-bynacekuii paiionn. pyruil kiactep
chopmyBasu 6 TEpUTOPiaATbHO-aMIHICTPATUBHUX OAWHUIB PerioHy: SAMminbcekuid, [myxiBehkuid, TpocTsaenbkuii, KpacHOMIBCHKHIA,
[ocTkuHchkmii Ta BenmkonucapiBepkuii paitonn. Tpetiit kinactep 00’ enHaB 1Ba paiionn Pomencrkuii i Bypuncskuii. Jlo geTBepToro
KJIacTepy YBiiIUIa HaWOUIbIA KUTBKICTh TEPUTOPiaTbHO-aJIMIHICTPATHBHUX ONMHHUIL OONACTi, cepex sKuX: JIMMOBOMOTHHCHKHIA,
Henpuraitniscskuit, Jlebennucrkuii, Kponesenpknii, Konoroncekuif, [Tytusnsceknit, Oxtrpeskuii Ta binoninsepkuii paitonw. I siTuit
KJIacTep HpeCcTaBIeHUH 001acHUM HeHTpoM — M. CyMuL.

Kniouogi cnosa: cepyeso-cyounni 3axeoprosamnts, Xeopoou op2anie Ouxauis, HOBOYMEOPeHHs:, Kiacmep, HO302eoepagiuna oyinka,

Cymcwka obnacme.

Introduction

Health system development strategy in Ukraine is
determined by the state and dynamics of public health,
the activities of health care institutions and the socio-
economic and political situation in the country (Klanza,
2018; Tsiborovsky & Chepelevskaya, 2017). The current
state of Ukrainian population health is characterized by
many crisis phenomena, which appear in negative values
of medical and demographic indicators and depopulation
(Mezentseva et al., 2018; Serdyuk & Kartashova, 2019).

The difficult medical and geographical conditions
of Ukraine is exacerbate by low birth rates, significant
labor migration, a high level of general morbidity and
prevalence of diseases, significant regional disparities
in morbidity levels.

Moreover, the situation in the country is exacerbated
by the rapid spread of the coronavirus disease
(COVID-19), which has made and continues to make
the significant changes in the public health, have
a negative impact on the formation and development
of the public health system as a basis for preventive
medicine (Ustinov, 2020). Today, the draft of the Law of
Ukraine “About On the Public Health System” remains
unapproved, which would regulate the mechanisms
of creating an effective public health system aimed
at strengthening the health of the population, disease
prevention, control of epidemics and increasing the life
expectancy of the population, etc.

As of December 01, 2020, the resident population
of Ukraine (without temporarily occupied territories
of the Autonomous Republic of Crimea, Sevastopol
and parts of Donbass) was 41 629.9 numbers of people
(State Statistics of Ukraine, 2020). That is, over the
past 30 years Ukraine has lost more than 10 million
people, which is the result of the negative dynamics of
natural and mechanical movement of the population.
During 2020, the largest absolute population decline
was typical for the eastern and northeastern regions:
Dnipro (-30.5 thousand), Kharkiv (-21.4 thousand),
Zaporizhia (—18.2 thousand), Poltava (—13.5 thousand),
Sumy (—13.2 thousand), Chernihiv (-11, 9 thousand)
regions (Ministry of Finance, 2021). As it can be seen,
the demographic situation in the Sumy region is one
of the worst, which creates great risks for the further
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socio-economic well-being of the region (Kornus et
al., 2015; 2017).

The Sumy region has ranks 19" rank among the
regions of Ukraine by the total number of population.
During 2020, the total population here decreased by
13.171 people, is predominantly the result of natural
population decline (the number of deaths was 2.5 times
higher than the number of live births) (State Statistics
Service of Ukraine, 2020), which can be considered as
a crisis demographical situation. During 2020 18.971
people died in the Sumy region, which is 1500 people
more than during 2019 (State Statistics Service of
Ukraine, 2020). The main causes of the population
death in the region are coinciding with the national
ones: diseases of the circulatory system, neoplasms
and external causes of death (The top 10 causes of
death, 2020). In 2020 new cause — the coronavirus
disease (COVID-19) was included in the death causes,
which killed 552 people (State Statistics Service of
Ukraine, 2020). However, the main cause of death in the
region’s population is diseases of the circulatory system
(in particular coronary heart disease and cerebrovascular
diseases), caused the deaths of 12.597 people. That’s
1 100 more deaths compared to 2019 (State Statistics
Service of Ukraine, 2020).

Considering the above mentioned, one of the most
important priorities of the state and regional health
care policy should be overcoming the consequences of
medical and demographic crisis, or at least a slowdown
in its pace. These priorities should be to maintain
and improve the health of the population, decrease
the level of primary morbidity and prevalence of
diseases, decrease the population disability, reduction
of mortality, development of intersectoral cooperation
on the principle of “health care is in all state policies”
(Kotvitska & Lobova, 2012; Mezentseva et al., 2018).
The search of the ways to implement the certain
priorities determines the relevance of conducting
complex medical and geographical research.

Review of previous researches indicates a signif-
icant interest of scientists to the study of health status
of the population in Ukraine as well as its particular
regions. D. Lawlor (Lawlor et al, 2003) conducted re-
search of geographical variation of the cardiovascular
diseases, risk factors, and their control among British
Women'’s. Cardiovascular disease prevalence (age ad-
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justed) varied by geographical region were the high-
est is in Scotland (from 21.5% to 28.8 %) and the low-
est is in South England (from 13.5% to 17.6 %) (95 %
confidence interval). Geographical variations of car-
diovascular disease prevalence are explained by vari-
ations in major risk factors, socioeconomic situation,
and health service. Studies of geographic distribution of
the pancreas malignant neoplasms in Japan in relation
to climatic factors, such as the amount of global solar
radiation and the daily maximal temperature conduct-
ed by K. Setsuko (Setsuko et al., 2007). Mortality by
malignant neoplasm of the pancreas tends to be higher
in northern Japan and in northern European countries.
The study reported that standardized mortality ratios
by pancreas malignant neoplasms were negatively cor-
related to solar radiation level. People residing in the re-
gions with lower solar radiation and lower temperatures
may be at higher risk of development of pancreas of the
malignant neoplasms. However, the impact of climatic
factors on the human body varies according to individ-
ual lifestyles and occupations. Geographic patterns of
prostate cancer mortality and variations of an access
to medical care in the United States were described by
A. Jemal (Jemal et al., 2005). The authors investigated
the association between geographic variations of pros-
tate cancer mortality and regional variations of an ac-
cess to medical care, as reflected by the incidence of
late-stage disease, prostate-specific antigen utilization,
and residence in rural counties. It has been proven that
from 10 % to 30 % of geographic variation of the mor-
tality rates may relate to variations in access to medical
care. In Ukraine, L. Nemets (Nemets at al., 2021) came
to a similar opinion. Global cancer statistics for 2020,
which includes estimates of Incidence and mortality
Worldwide for 36 cancers in 185 countries, are present-
ed in the work of H. Sung (Sung, 2021). Worldwide, an
estimated 19.3 million new cancer cases (18.1 million
excluding nonmelanoma skin cancer) and almost 10.0
million cancer deaths (9.9 million excluding nonmel-
anoma skin cancers) occurred in 2020. Female breast
cancer surpassed lung cancer as the most commonly
diagnosed cancer, with an estimated 2.3 million new
cases (11.7%), followed by lung (11.4 %), colorectal
(10.0%), prostate (7.3 %), and stomach (5.6 %) can-
cers. However, the lung cancer is remaining the lead-
ing cause of cancer death. The global cancer burden
is expected to be 28.4 million cases in 2040, a 47 %
higher than in 2020. The scientific work of V. Chorna
(Chorna et al., 2020) examined and analyzed the total
incidence and prevalence of diseases in the population
of Ukraine in comparison to the EU countries and ana-

lyzed the determinants of health. The authors found that
in Ukraine, diseases of circulatory system, malignant
neoplasms, injuries and poisonings are leading in the
structure of death causes, and in the structure of mor-
bidity — respiratory diseases and circulatory diseases.
The work of I. Blanco (Blanco et al., 2019) visualized
spatial data on chronic obstructive pulmonary disease
prevalence in Africa, Asia and Australasia using inverse
distance weighted interpolation technique prepared by
Geographic Informational System. The authors found
that areas of high/very high prevalence were found in:
Southern Africa and in most of the Central and Eastern
Africa regions; in practically all of Central Asia; in the
western regions of Southern Asia; in the southern re-
gions of East European Plain and West Siberian Plain,
as well as in the Malay Archipelago. As it can be seen,
there are significant geographical differences in mor-
bidity, which indicates the need for research at the re-
gional level.

We studied the health status of the Sumy region
population (Kornus O. et al., 2015), including the study
of geographical differences of the primary morbidity
and prevalence of the circulatory system diseases
among the population of Sumy region (Kornus O.,
2018). Also, we were carried out the nosogeographical
analysis respiratory morbidity as well as search of
factors affecting pulmonary diseases of population
(Kornus A.O. et al., 2020). Air pollution influence on
cancer morbidity of the population of the Sumy region
also was studied (Kornus O. et al., 2012). It should be
noted that these above mentioned three nosological
forms are playing an indicator role for evaluative
studies of the health status of population. Therefore,
their aggregate study is relevant, which determined the
purpose of our study.

The aim of the article is the nosogeographic
assessment of the primary morbidity and prevalence
of cardiovascular, respiratory diseases and oncological
pathologies among the adult population of the
Sumy region', which includes the study of regional
characteristics of morbidity for these pathologies, trends
of their dynamics among the population of the region
based on the analysis of official statistics, calculating
the index of diseases accumulation among region’s
inhabitants and allocation of groups of the districts by
the morbidity level for these diseases.

Material and research methods

To carry out a nosogeographic assessment of preva-
lence of deseases and morbidity of the adult population
of Sumy region the data from annual statistical reports

! Information about the districts of the Sumy region is given according to the administrative-territorial structure, which was before
the entry into a force of the Resolution of the Parliament of Ukraine dated July 17, 2020 No. 807-IX “About On the formation and

liquidation of districts”
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of medical institutions of the Sumy region were taken,
which are subordinate to the Ministry of Public Health
of Ukraine, prepared for the period of 2009-2019. The
following ICD-11 class diseases were analyzed: cardio-
vascular diseases, respiratory diseases and neoplasm.

According to the medical statistics obtained since
2014, the study has been conducted without taking
into account the temporarily occupied territories of the
Autonomous Republic of Crimea, the city of Sevastopol
and the temporarily occupied territories of Donetsk and
Luhansk regions.

An important moment of nosogeographic
assessment of the territory is establishment the level
of accumulation of the diseases. One of these indicators
is accumulation diseases index — the ratio between
prevalencep of diseases (Pr) and primary morbidity
(In): 7 I

The accumulation diseases index makes possible
the analysis of level of the preventive work and assesses
the quality of primary diagnosis of the diseases as well
as the availability of medical services. Higher values
of accumulation diseases index in a particular region
or district indicates the prevalence of chronic forms of
the diseases over acute one, and about the better level
of medical care of the population and the beneficial
effect of other social factors on the course of diseases
(Dudina et al., 2015).

The work uses a systematic approach, comparative
geographical, statistical, cartographic, analytical, and
other research methods. All calculations, figures and
graphic images were obtained using SPSS Statistic
17.0 computer software by SPSS Inc. and Microsoft
Excel 2010.

Statistical processing was carried out according to
the generally accepted methods of variation statistics.

Results and discussion

Prevalence of diseases reflects the accumulation of
chronic pathologies among the population, at the same
time characterizing the load on medical institutions and
advances in disease treatment, which allows prolonging
the life of patients (Kotvitska & Lobova, 2012).

According to the medical statistics the prevalence
of above mentioned three groups of diseases among
the population of Sumy region, during 2009-2019
increased by 0.91 %. Analysis of dynamics of the
diseases prevalence showed that during 2009-2017
the prevalence of diseases increased by 10.4 %, but in
2019 compared to 2018 she decreased by 8.6 % (Fig. 1).

In the period of 2009-2019 the prevalence of
diseases most increased among the inhabitants of
Lypova Dolyna (+27.76 %), Romny (+ 25.82 %), Putyvl’
(+16.41 %), Buryn’ (+15.34 %), Konotop (+ 13.19%),
Lebedyn (+12.73 %), Bilopillia (+12.47 %), Okhtyrka
(+11.57%) and Nedryhailiv (+11.49 %) districts. On
the other hand, the prevalence of diseases among the
inhabitants of the city of Sumy during the indicated
period decreased by 19.26 %. As of January 1, 2020
the highest prevalence of diseases was registered in
Romny (191581.26), Buryn’ (177650.50) and Krolevets
(170789.28) districts, and the smallest values are typical
for Sumy (13 0273.08) and Seredyna-Buda districts
(126277.33 cases per 100000 people).

During the studied period the primary morbidity
among region’s inhabitants decreased by 5.31 %.
Analyzed The analysis of the dynamics of primary
morbidity indicates that is has wave-like character (fig.
1) —the highest rate was in 2016 (54 369.78 cases per
100000 people), which exceeds the indicator of 2019
(47755.52 per 100000 people).

The rapidest increase of the primary morbidity
was observed among the population of Nedryhailiv

55000
170 000
53000
£ 160 000 2
E 51000 E
2 2
£ 150000 g
g 49000 2
- -
£ 140000 5
2 47000 5
- -
z z
130 000 45000
120 000 43 000

2009 2010 2011 2012 2013

- prevalence of diseases (left axis),

2014

2015 2016 2017 2018 2019

s=Cm= - primary morbidity (right axis)

Fig. 1. Prevalence of diseases and primary morbidity of the population of the Sumy region in 2019 compared to 2009 (Source:

Dovidnyk, 2010, 2013, 2016, 2020).
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(+11.18 %), Romny (+14.95 %), Putyvl’ (+15.33 %),
Konotop (+18.67 %) and Lypova Dolyna (+19.56 %)
districts. At the same time the population of others
districts of the region showed significant decrease in
primary morbidity rates — Hlukhiv (—33.03 %), Sumy
(-27.42 %), Trostianets (—26.41 %) and Seredyna-Buda
(-21.77%).

In 2019, the leaders by the level of primary
morbidity of the population were the city of Sumy
(64669.53), Krolevets (57 180.33), Romny (52 994.05)
and Konotop (51 038.29 cases per 100000 people)
districts. Fewer new cases of diseases are recorded
among inhabitants of Velyka Pysarivka (32 822.71),
Sumy (30421.16) and Seredyna-Buda (29 562.77 cases
per 100000 people).

Accumulation diseases index in Sumy region in
2019 was 3.28. The lowest values are recorded in
Konotop (3.23) and Krolevets (2.99) districts, and
the city of Sumy (2.41). The highest rates of the
accumulation diseases index were observed in Lebedyn
(4.606), Velyka Pysarivka (4.39), Lypova Dolyna (4.37),
Sumy (4.28), Seredyna-Buda (4.27), Trostianets (4.11),
Hlukhiv (4.08) and Nedryhailiv (4.03) districts.

Cardiovascular diseases (CVDs) occupy the 1*
place for prevalence of diseases among the population
and 2" place for primary morbidity of inhabitants. These
diseases are among the main causes of mortality of the
population both in Ukraine and in Sumy region. Ukraine
has the first rank in Europe in term of mortality from
CVDs due to “epidemic” of strokes, heart attacks and
other CVDs. Almost 70 % of death of the population of
Ukraine is caused by CVDs. Mostly these are the people
of working age. Among CVDs, the main cause of death
are coronary heart disease (68.5 % of the total number
of deaths from CVDs). This indicates that the culture of
prevention, diagnosis and treatment of cardiovascular
diseases is too low (Yurochko, 2018).

60 000
55000 t
50000
45000

40 000

cases per 100 000 Inhab.

35000 r

30000
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2010 2011 2012 2013

mmmm - prevalence of diseases (left axis).
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During 2009-2019 the prevalence of patholo-
gies of this group among population of the region in-
creased by 5.42%. The highest rates were recorded in
2018-57459.63 cases per 100000 people. Although,
in 2019 the prevalence of these pathologies among
the population decreased by 9.36 % (Fig. 2). Among
administrative-territorial districts the prevalence of
CVDs decreased only among inhabitants of city of
Sumy (—28.43 %). At the same time, most of all in-
creases of this indicator was observed in Okhtyrka
(+22.46 %), Buryn’ (+27.19 %), Romny (+28.34 %),
Bilopillia (+31.77 %) and Lypova Dolyna (+32.11 %)
districts.

In general, the primary morbidity of population
by CVDs in 2009-2019 decreased by 3.58 %. Most
of all morbidity by CVDs are among the residents of
Bilopillia (—42.83 %) and Trostyanets (—24.33 %) dis-
tricts. Top five districts, where primary morbidity be
CVDs increased, included Buryn’ (+11.12 %), Krolevets
(+15.22%), Romny (+15.93 %) and Nedryhailiv (+
17.24 %) districts (Fig. 2).

In terms of administrative-territorial districts of
the region the highest level of primary morbidity
by CVDs are among the inhabitants of Nedryhailiv
(4994.26), Krolevets (4872.51), Romny (4 838.62),
Hlukhiv (4701.98), Putyvl’ (4653.17), Velyka Pysarivka
(4430.90), Lypova Dolyna (4354.74) and Okhtyrka
(4129.01) districts. The lowest primary morbidi-
ty in 2019 was observed in Bilopillia (2485.34) and
Trostianets (2379.07 cases per 100000 people) districts.

The disease accumulation index of the CVDs among
the population of Sumy region is 13.57. At the same
time Trostianets (22.32) and Bilopillia districts (24.98)
have highest indicators accumulation diseases index of
the CVDs, while the lowest rate recorded in the city
of Sumy (9.75).
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Fig. 2. Primary morbidity and prevalence of CVDs among the population of the Sumy region during 2009-2019 (Source:

Dovidnyk, 2010, 2013, 2016, 2020).
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Respiratory diseases for primary morbidity of the
population occupy the 1* place in the general structure
of diseases, and the 2™ place — by prevalence of diseases.

For the last 10 years the prevalence of respi-
ratory diseases among the population increased by
0.14% and in 2019 it counted 26 805.04 cases per
100000 inhabitants. The highest rate was recorded
in 2016-29476.16 cases per 100000 people (Fig. 3).
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Among administrative-territorial districts the prev-
alence of respiratory diseases increased in Lypova
Dolyna (by 55.43 %), Putyv!l’ (by 50.37 %), Romny
(by 33.71%), Konotop (by 24.74 %) and Nedryhailiv
(by 24.45 %) districts. While a significant reduction of
the prevalence of the pathologies of this group was ob-
served in Trostianets (by 23.81%), Sumy (by 24.08 %)
and Hlukhiv (by 35.39 %) districts.
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1 20000
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Fig. 3. Primary morbidity and prevalence of respiratory diseases among the population of the Sumy region during 2009—2019

(Source: Dovidnyk, 2010, 2013, 2016, 2020).

At the end of 2019, leaders in the prevalence of
respiratory diseases among administrative-territorial
districts were the city of Sumy (36 872.39), Konotop
(30505.61), Romny (29 664.50) and Buryn’ (29 608.42
cases per 100000 people) districts. Lowest prevalence
rates of the respiratory diseases was fixed in Sumy
(16568.99) and Hlukhiv (15938.65 cases per 100000
people) districts. In 2016 the total primary morbidity
was maximum 23 581.0 cases per 100 thousand peo-
ple, after which was it reduced by 11 %. It should be
noted, that for the last 10 years of the primary morbid-
ity of increased respiratory diseases there is a positive
trend towards a decrease of newly registered cases of
the respiratory diseases. Especially, it can be observed
among the inhabitants of Lypova Dolyna (by 75.14 %),
Nedryhailiv (by 48.79 %), Konotop (by 40.34 %),
Putivl’ (by 36,25 %), Romny (by 34.91 %) and Yampil’
(by 33.63 %) districts, in Sumy city (by 33.93 %) and
Hlukhiv (by 41.51 %) districts.

Of the region the primary morbidity of respiratory
diseases in 6 administrative-territorial districts in 2019
was higher than the middle regional indicator —in city
of Sumy (29407.22 cases per 100000 people), Konotop
(25389.73), Romny (23 335.22), Buryn’ (22383.44),
Krolevets (22323.77) and Bilopillia (22277.82 cases

94

per 100000 people) districts. Fewer new cases of re-
spiratory diseases for this year was registered among
inhabitants of Seredyna-Buda (12 698.31), Hlukhiv
(11807.22) and Sumy (11442.42 per 100000 people)
districts.

In 2019 the highest rates of accumulation index of
the respiratory diseases were in Seredyna-Buda (1.54),
Sumy (1.45) and Putyvl’ (1.44) districts. The lowest ac-
cumulation disease indexes belongs to inhabitants of
Okhtyrka (1.24), Krolevets (1.24) and Konotop (1.2)
districts.

Neoplasms is one of the main causes of death of the
population in Ukraine, which has the second rank after
deaths from CVDs (Yurochko, 2018). The neoplasms
by its prevalence among the population of Sumy re-
gion occupies 8* place in the general structure of dis-
eases, and the 10" place — by the primary morbidity.
According to the ICD-11 classification these pathol-
ogies included a wide range of malignant and benign
neoplasms. WHO estimates (Noncommunicable diseas-
es, 2018), that cancer is now one of the leading causes
of death in the world: 9.6 million people in 2018 died
from this disease. Cancer causes almost every 6 death
in the world. There are many reasons for the progress
of this pathology. In particular the chemical carcino-
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gens (asbestos and arsenic) are included into them. Oil
spills can occur in places of oil mining in the Sumy re-
gion. Oil contains arenes or aromatic hydrocarbons (ben-
zene, toluene, xylenes, ethylbenzene). Benzene, which
is a very harmful for public health carcinogen, can pen-
etrate even intact skin and integrate into human DNA
and cause acute leukemia, anemia, bone marrow dis-
ease and lead to other cancers (Koroleva et al., 2019).

The trends to increases of the prevalence of the
neoplasms among the population were observed in the
last 10 years in Sumy region: in 2019 this indicator was

6126.43 cases per 100000 people that is 29.59 % high-
er compared to 2009 (Fig. 4).

Among all administrative-territorial districts only
three fixed reduction of the prevalence of this pathol-
ogy among the population — Sumy (by 3.57 %), Velyka
Pysarivka (by 5.42 %) and Krasnopillia (by 10.24 %) dis-
tricts. Most of all the prevalence of neoplasms increased
among the population of Lypova Dolyna (by 51.15 %),
Yampil’ (by 46.13 %), Okhtyrka (by 38.23 %), Buryn’
(by 35.73%) and Romny (by 34.04 %) districts, as well
as the city of Sumy inhabitants (by 43.22 %).
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Fig. 4. Primary morbidity and prevalence of neoplasms among the population of the Sumy region during 2009-2019 (Source:

Dovidnyk, 2010, 2013, 2016, 2020).

According to the medical statistics, in 2019 the
neoplasms have most prevalence among the population
of the city of Sumy (9364.89 cases per 100000
people), Buryn’ (6 541.94), Konotop (6 419.40),
Romny (5876.27) and Lypova Dolyna (5533.92 cases
per 100000 people). The smallest prevalence of this
pathology are in Seredyna-Buda (3 766.40), Velyka
Pysarivka (3 585.35), Sumy (3 563.19), Krasnopillia
(3372.39) and Yampil® (3 138.55 cases per 100 000
people) districts.

The primary morbidity by neoplasms increased
by 6.18% over the studied period. High values of the
primary diagnosis of neoplasms were observed in 2012
and 2015, the lowest —in 2018. However, already in
2019, the number of primary diagnosed cases of the
neoplasms increased again—by 6.47 % (Fig. 5).

The primary morbidity by neoplasms decreased
mostly among all districts: in Buryn’ (by 31.34 %),
Lypova Dolyna (by 31.74 %), Konotop (by 34.83 %)
and Yampil® (by 35.54 %) districts, while leaders in
increase of the primary morbidity by neoplasms were

Putyvl’ (by 43.91 %), Velyka Pysarivka (by 34.51 %),
Hlukhiv (by 26.49 %) and the city of Sumy (by 32.46 %)).

In 2019, the highest primary morbidity by neoplasms
was registered in the city of Sumy (1815.35), Hlukhiv
(1080.56), Buryn’ (975.78), Putyvl’ (927.63) and
Krolevets (924.75 cases per 100000 people) districts.
The districts with low primary morbidity by neoplasms
are Bilopillia (594.68), Lebedyn (594.11), Lypova
Dolyna (521.03), Sumy (515.93), Yampil® (476.85)
and Krasnopillia (429.28 cases per 100000 people).

The highest indicators of accumulation diseases
index of neoplasms belongs to the inhabitants of Lypova
Dolyna (10.62), Bilopillia (9.03), Lebedyn (8.69),
Krasnopillia (7.86), Konotop (7.61) and Trostianets
(7.43) districts. The best situation for the accumulation
of oncology diseases is recorded in the city of Sumy
(5.16) and Velyka Pysarivka (5.32), Shostka (5.68),
Krolevets (5.78), Putyvl’ (5), Seredyna-Buda (4.71),
Hlukhiv (4.31) districts.

The procedure of cluster analysis was used to
3 groups of the administrative-territorial units of
Sumy region according to the population morbidity
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and prevalence. The following indicators were taken
to implement the clustering: the primary morbidity,
prevalence of diseases, as well as an index of diseases
accumulation. The constructed dendrogram clearly

shows 5 clusters, which include administrative units
that have similar indicators of morbidity, prevalence of
diseases and the disease accumulation index (Fig. 5).
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Fig. 5. Clustering tree of the administrative-territorial districts of the Sumy region by the level of incidence of the population
by the diseases of cardiovascular system, respiratory diseases and neoplasms.

The first cluster included Sumy and Seredyna-Buda
districts. The districts of this cluster are characterized by
low rates of disease prevalence and primary morbidity
of the population.

The second cluster is formed by Yampil’, Hlukhiv,
Trostianets, Krasnopillia, Shostka and Velyka Pysarivka
districts. It should be noted that the districts of this
cluster have many features in common. For example,
populations in these districts have nearly the same
low disease prevalence rates, which range from
135945.9 to 145,45 .4 cases per 100 thousand people.
Trostianets, Krasnopillia and Yampil® districts have
a similar prevalence of diseases and primary morbidity
of population by CVDs. The regions of this cluster
are also characterized by similar indicators of primary
morbidity of the population and the prevalence of
respiratory diseases, etc.

The third cluster united Romny and Buryn’ districts.
These districts have the highest rates of prevalence
of diseases, including cardiovascular and respiratory
diseases. They also have a similar situation with the
prevalence of neoplasms among the population.
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The fourth cluster includes the big number of
administrative-territorial districts of the Sumy region,
among which: Lypova Dolyna, Nedryhailiv, Lebedyn,
Krolevets, Konotop, Putyvl’, Okhtyrka and Bilopillia
districts. The indicators of these districts are also similar
to each other in terms of the primary morbidity of
neoplasms, the prevalence of cardiovascular diseases,
etc.

The fifth cluster is represented by the regional
center — the city of Sumy. It has the highest general
primary morbidity of the population, as well as the
primary morbidity and the prevalence of respiratory
diseases, neoplasms. At the same time, this cluster has
the lowest prevalence of diseases of the circulatory
system, low indices of accumulation disease index,
including cardiovascular diseases.

Conclusions

The “top” values of the prevalence of diseases
and primary morbidity of the adult population of the
Sumy region, which observed in 2016 and 2017 were
established. The prevalence of disease rate in 2019
decreased by 9.72 % and 9.40 % as compared to 2016
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and 2017, while the primary morbidity rate —by 13.9%
and 10.29 %, respectively. The accumulation disease
index among the adult population of the Sumy region
were 3.28, with high values in Lebedyn (4.66), Velyka
Pysarivka (4.39), Lypova Dolyna (4.37), Sumy (4.28),
Seredyna-Buda (4.27), Trostianets (4.11), Hlukhiv (4.08)
and Nedryhailiv (4.03) districts. Prevalence of CVDs
among the population of the region during last 10 years
increased by 5.42 %, with “top” indicators in 2018
(57459.63 cases per 100000 people). The primary
morbidity by CVDs decreased by 3.58 %, and its high
value was observed in 2016 (4394.71 cases per 100000
people). The prevalence of respiratory diseases and
primary morbidity of population were highest in 2016
making 29476.16 and 23 581.0 cases per 100000 people
of region respectively. Prevalence of neoplasms among
the population during 2009-2019 increased by 29.59 %
and in 2019 it made 6 126.43 cases per 100000 people,
while the primary morbidity increased by 6.18 %. High
values of newly diagnoses of neoplasms were observed
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