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Received: 21.05.2020 Abstract. Cardiovascular diseases (CVDs) are the main group of diseases from which the
Received in revised form: 27.07.2020 population of Sumy region suffers. They have not only high rates of primary morbidity and
Accepted: 30.08.2020 prevalence, but also play the leading role among the causes of mortality in the region. The

aim of the article is clarification of the geographical features of mortality of the population
of Sumy region from diseases of the circulatory system. In 2018 compared to 2012 the mortality of the general population in Sumy
region from this class of nosology decreased by 1.17%, although among the able-bodied population it grew by 1.94%. The geographical
differences of mortality (including separately the group of able-bodied population) from various CVDs: coronary heart disease, acute
myocardial infarction, cerebrovascular disease, cerebral strokes and strokes with hypertension, were established. For determining the
regional features of mortality of the population from cardiovascular diseases we used the integrated indicator «disease mortality risk
assessment». This indicator takes into account the relationship between the primary morbidity, prevalence of diseases and the causes
of mortality and makes it possible to assess the state of health of the population in terms of CVDs. It was found that the inhabitants of
Sumy, Romny, Nedryhailiv, Putyvl” and Lypova Dolyna districts, where the highest integrated indicator value was observed , have a
high risk of dying from diseases of the cardiovascular system,. At the same time for the city of Sumy, Bilopillia and Krasnopillia dis-
tricts, a low level of the mortality risk from CVDs is characteristic. Among the able-bodied population of Sumy region, the inhabitants
of Seredyna-Buda and Yampil’ districts are at the highest risk of mortality from CVDs. A forecast of the mortality of the population of
Sumy region before 2023 was made. The baseline scenario showed a decrease of mortality from CVDs by 2.1 %. From the optimistic
forecast (lower 95% confidence bound) the mortality rate from CVDs for 2023 will fall by 19.4%, while the pessimistic forecast (upper
95% confidence bound) shows an increase in the mortality rate by 13.3 %. As a result of ranking the values of the integrated indicator of
mortality from cardiovascular diseases, it was found that in the first place is the risk of dying from a stroke, in the second place — from
cerebrovascular diseases, and in third place — from strokes with hypertension. Next are the risks of dying from coronary heart disease
and myocardial infarction. The results of the study can be used by local authorities to prevent the growth of morbidity and mortality
from diseases of this nosological class, as well as for development of preventive measures and stabilization of the health status of the
population of Sumy region.
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I'eorpadgiuni ocodamnBocTi pu3uKy cMepTHOCTI HaceaeHHss CymMcbKoi 00s1acTi Bi cepueBo-cy-
JANHHHUX 3aXBOPIOBAHb
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Amnoramnisi. CrarTs nprucBsYeHa po3nisiay reorpadiqaux ocodnmBocTei cMepTHOCTI HaceneHHs CyMChKoT 001acTi, 3yMOBJIEHOT CepIIeBO-
cymuHHEAMH 3axBoproBaHHAMH (CC3). OTpuMaHi pe3ymbTaTH IPYHTYIOThCS Ha JAQHHUX IIOPIYHUX CTATUCTUYHHX 3BITIB MEIUIHHX
ycranoB CyMcBKO1 00MacTi, sIKi miANOpSIKOBYIOThCs MiHICTEpCTBY OXOpOHH 310poB sl YKpaiHu. CriocTepeKeHHSIM OXOIICHO Tepio
2012-2018 pp. BceranosneHo reorpadiyHi BiIMIHHOCTI CMEPTHOCTI HaceleHHA (y T.4. OKpEeMO cepel] HaceleHHs Mpale3JaTHOro
BiKy) Bij pizHux CC3: imemiuHol XBOpoOH cepliist, rocTporo iHpapKTy Miokapa, HepedpoBacKyIIpHUX XBOPOO, MO3KOBHX 1HCYJIBTIB
Ta IHCYJBTIB 3 TilIEPTOHIYHOIO XBOpoOoro. [lyist Bu3HaueHHs reorpadiyHuX 0COOIMBOCTE CMEPTHOCTI HACEIEHHS BiJ JaHOI TPyIH
MaToJIOTiH OyJI0 BUKOPUCTAaHO KOMIUIEKCHHH 1HJMKATOP «OI[IHKA CMEPTHOCTI y pe3yibTaTi 3aXBoproBaHHs. Llelf moka3HUK BpaxoBye
CHIBBIIHOUICHHS NIEPBUHHOI 3aXBOPIOBAHOCTI, momupeHocTi CC3 Ta CIpUYMHEHOT HUIMU CMEPTHOCTI i 1a€ MOXKITMBICTh OLIIHUTH CTaH
CEepLEBO-CYANHHOTO 37I0POB sl HACEIEHHA. BCcTaHOBIEHO, 1110 HAWBUILUHA PU3KK IIOMEPTH BiJl XBOPOO CHCTEMH KPOBOOOITY MarOTh KUTET1
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Cymcbkoro, Pomencekoro, Heapuraitniecekoro, [lyTuBnbchkoro ta JIMIIOBOZOMMHCHEKOTO paifoHIB, ¢ CIIOCTEPIralOThCS HAHBHIIL
3Ha4YEHHS Ha3BaHOTO BHIIE KOMIUIEKCHOTO ITOKa3HHUKa. Y Toif xe uac st memkaHniB M. Cymu, binominscskoro ta KpacHominschkoro
paiioHiB IMOBIpHICTh MOMEPTH BiJ Li€l TPyNH HO30JI0Til HIbk4a. Cepexn BIKOBOI IpYIH Mpale3qaTHOro HacelIeHHs 001acTi HalBUIIi
pusuku cmeptHocti Big CC3 marots xuteni Cepenuno-byncekoro ta SIMminbepkoro paifoHis. s nepexbadeHHs piBHSA CMEPTHOCTI
nacenennst Cymcoroi obnacti Big CC3, Oyno po3pobieno nporuos 10 2023 p., siKuii MOKa3aB 3HIKEHHS PIBHS CMEPTHOCTI XKUTe-
JIiB Bil XBOPOO crcTeMu KpoBooOiry Ha 2,1 % 3a 6a3oBuM cueHapieM. Pasom 3 Tum, Mexi 95% M0Bipyoro iHTEpBaay MPOrHO3HOTO
MOKa3HUKA CMEPTHOCTI HACEJICHHS Bijl XBOPOO CHCTEMH KpoBooOiry 1o 2023 p. JOIMyCKalOTh K CKOPOYEHHS piBHS cMepTHOCTI Ha 19,4
%, Tax 1 ii 3pocranns Ha 13,3 %). Y pe3ynbrari paHKyBaHHS OTPIMaHUX 3HAUYCHb KOMIUICKCHOTO IHIMKAaTOpa CMEPTHOCTI HAaCEeICHHS
Big CC3 BCTaHOBIIEHO, IO HA MEPIIOMY MICIIi 32 PH3HKOM CIPUYMHHUTH CMEPTh 3HAXOAUTHCS MO3KOBI 1HCYJIBTH, Ha IPyrOMY MIcCIIi —
epeOpoBacKysApHiI XBOPOOH, 1 HA TPETHOMY MicCLli — IHCYJIBTH 3 TIEPTOHIYHOIO XBOpoOor0. Jlai po3ramryBaucs pu3uKi CMEPTHOCTI
BiJl imremMiyHOi XBOpoOW cepusl Ta iHpapkTy Miokapaa. PesynbraTu OmiHKH reorpadidHUX OCOOIMBOCTEH CMEPTHOCTI HACENICHHS
obnacri Bit CC3 MOXyTh OyTH BUKOPHCTaHI MIiCIIEBUMH OpraHaMHM yIpPaBIIiHHS I 3a100iraHHIO 3DOCTAHHS PIBHS 3aXBOPIOBAHOCTI
Ta CMEPTHOCTI HACEJICHHS BiJ XBOPOO JAHOTO HO30JOTIYHOTO KJIacy, Ul pO3POOKH NMPOQIIaKTHYHMX 3aXOJiB 1 cTadimizamii craHy
310poB’st HacesneHHs: CyMCBKOI oOmacTi.

Kniouosi cnosa: cepyeso-cyOuHHi 3aX60pH06aHHS, CMEPMHICIb, NEPEUHHA 3AX60PIOSAHICINb, NOWUPEHICHb 3AX60PI0EAHD, (parmopu

saxeoprosarocmi, Cymcoka obracmes

Introduction. The mortality rate is one of the criteria
for assessing the health status of populations. Cardio-
vascular diseases (CVDs) are among the main causes
of mortality .This nosology class is the leader by most
indicators of population health — primary morbidity,
prevalence of diseases, mortality as well as tempo-
rary disablement and disability. Many CVDs are diag-
nosed in an advanced state, therefore they are difficult
to cure, which quite often leads to mortality. WHO es-
timates (Global, 2017) that the most significant cause
of deaths globally was CVDs. So, in 2016 from this
category of disease 17.9 million people died (31% of
all deaths in the world). Most (85 %) of these deaths
were the result of heart attack and stroke. WHO pro-
jected (Cardiovascular, 2017) that in 2030 23.6 mil-
lion will die from CVDs, primarily from heart diseases
heart and stroke. These diseases are leading causes of
death globally (Cardiovascular, 2017). Compared to
other European countries, the mortality of the popula-
tion in Ukraine from CVDs is higher. E.g., compared
to Poland it is twice as high, three times more than in
Greece, four times higher than in Germany, and six
times higher than France (Kovalenko, 2013). Also, it
is worth saying that in most countries of Europe mor-
tality from CVDs is tending to decrease, for example
(Almendra, 2020) during 1991-2017 the level of mor-
tality from CVDs in Portugal decreased by 33.3 %
(from 468.1 cases of mortality per 100 000 people to
312.4 cases per 100 000 ).

During 1991-2013 in Ukraine the morbidity of
the population from CVDs grew twofold and the
prevalence of diseases — three times. The level of
mortality of the population of Ukraine from CVDs
doubled (6 out of 10 deaths are caused by CVDs).
Therefore, CVDs are the unchallenged leaders in the
structure of causes of death of the population (Smert-
nist, 2016). Annually from these pathologies about
160 thousand people die, which is more than all other
causes of death together (cancer, tuberculosis, AIDS,

etc.) (Kornus, 2015; Rosul, 2015; Sertsevo-sudynni,
2018). Back in the 1960s CVDs were recognized as
an epidemic, named «silent killer», this was especial-
ly true for coronary heart disease and hypertension
(Kulchytska, 2001). As noted in the monograph by
E. Libanova (Libanova, 2007), deaths from CVDs in
Ukraine occur much earlier than in highly developed
countries. This is a consequence of the lack of tradi-
tion of preventive health examinations, irresponsible
attitude to the life of majority of the population, poor
health system, among others. Moreover, as a result of
CVDs in Ukraine annually more than 14-15 people
per 100 000 inhabitants become invalid.

Mortality is not only a demographic indicator,
but also an informative indicator of the population’s
health, as well as an indicator of socio-economic de-
velopment. Therefore, study of the level of the mor-
tality of the population, in our case from CVDs, pro-
vides an opportunity to evaluate the functioning of the
health care system of both the country and individual
regions. The relevance of the study is emphasized by
the high rates of the mortality from CVDs. The nega-
tive upward trend of incidence of CVDs in the popu-
lation and the high rate of death from them requires
comprehensive research not only by medical profes-
sionals, but also by geographers, economists, sociolo-
gists, ecologists, etc.

Review of previous research indicates that significant
attention has been paid by scientists of different
profile (medicine, geography, economics, ecology,
etc.) to this subject. Regional differences of the
Ukrainian’s population morbidity by various diseases,
including CVDs, were considered in the works of
various geographers. However, there are few works
aimed at a socio-geographical study of mortality of
the population from CVDs on the regional level and
they are mainly aimed at analyzing the morbidity
rate of the population. Thus, the work by 1. Horbas
(Horbas, 2010) shows the results of a 30-year study of
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the epidemiological situation with CVDs in Ukraine.

In I. Horbas’s research the high prevalence of
the cardiovascular risk factors was established and
a forecast of growth of mortality of the population
in Ukraine from CVDs was made. In article by
V. Handziuk (Handziuk et al, 2017) the main indicators
of primary morbidity, prevalence of diseases and
mortality of the population caused by circulatory
system diseases are analyzed in regional aspect. The
findings indicated the differentiation between regions
of the primary morbidity rate, prevalence of diseases
and index of accumulation of CVDs. In the article by
V. Kovalenko (Kovalenko et al, 2013) the regional
structure of the mortality of the population from CVDs
is analyzed and a methodological approach proposed
for the analysis of its structure. CVDs as medico-
social and socio-political problems were considered
in the works by V. Kovalenko and V. Kornatskiy
(Kovalenko & Kornatskiy, 2013; 2014).

Medical-geographical investigations of mortality
from CVDs of the population of Ternopil region
were made by [. Demianchuk (Demianchuk, 2014),
N. Fedishyn (Fedishyn, 2013). The prevalence of
CVDs in Poltava region was studied by T. Pluznikova
(Pluznikova, 2015). The analysis of population
morbidity and mortality from CVDs in Transcarpathian
region were examined in the article by Ya. Slivka &
M. Virag (Slyvka, 2011). The mortality from CVDs
of inhabitants of Kharkov region is considered in
the article by A. Kotvitska & I. Lobova (Kotvitska,
2012); the scientific research on the main components
of the population morbidity and mortality in Vinnitsa
region was conducted by O. Hovorko (Hovorko,
2015). The territorial features of population morbidity
and mortality from CVDs in the city of Kryvyi Rih
are presented in work by D. Shyyan (Shyyan, 2012).
In the Sumy region, the role of CVDs in the structure
of mortality of the population has not been clarified.
This is what determined the aim of our article.

The aim of the article is clarification of the
geographical features of the mortality of the population
of Sumy region from cardiovascular diseases.
Material and research methods. The observation
covers the period from 2012 to 2018. This study
analyzed the data of annual statistical reports of
medical institutions of the Sumy region, which
are subordinate to the Ministry of Public Health of
Ukraine. This made it possible to establish regional
differences in the mortality of the population
(including separately the able-bodied population)
from various types of CVDs: coronary heart disease,
acute myocardial infarction, cerebrovascular disease,
cerebral strokes and strokes with hypertension.
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For determining the regional features of
population mortality from cardiovascular diseases,
we used the integrated indicator, proposed and
named by N. Rogozinskaya as «disease mortality risk
assessmenty» (Rogozinskaya, 2013):

where: EDdis — integrated indicator «disease
mortality risk assessment», characterizing the risk
of dying from CVDs at this incidence rate (cases per
100 000 people); DRdis — mortality due to the disease
(cases per 100 000 people); DIS — prevalence of the
disease (cases per 100 thousand people); DISnew —
primary morbidity by the disease (cases per 100 000
people).

Using the above-mentioned indicator makes it
possible to increase the information content of the
statistical analysis and make the best determination of
the health dynamics of the population of the adminis-
trative-territorial districts.

Forecast of mortality rate from CVDs was
grounded on the linear regression a+bx,

where a=y — bx,

where y — years of observation, x — observed mor-
tality.

In the article a systems approach, cartographic,
comparative geographic, forecasting analytical, sta-
tistics and other methods of scientific research were
applied.

All calculations, figures and the graphic images

were obtained using SPSS Statistic 17.0 computer
software by SPSS Inc., Microsoft Excel 2010 and
Statistica 10 by StatSoft Inc.
Results and discussion. In Ukraine in 2017 the
mortality rate from CVDs was 907 cases per 100 000
people, that is, these diseases are the main cause of
death (Shchorichna, 2018). Sumy region takes 11%
place in the national rating of primary morbidity by
pathologies of cardiovascular system (Kornus, 2017).
As of January 1, 2019 in Sumy region CVDs take 1st
place (57,459.63 cases per 100 000 people) in total
prevalence of diseases among the population. In
structure of this nosology class, arterial hypertension
(26,199.26 cases per 100 000 people), coronary heart
(18,900.88) and cerebrovascular (8,960.23) diseases
are in the leading places.

We have studied the primary morbidity and prev-
alence of CVDs among the population of Sumy region
and their territorial differences among administrative
districts (Kornus, 2020). The highest primary mor-
bidity rate is registered in Lypova Dolyna, Romny,
Nedryhailiv, Krolevets and Okhtyrka districts. The
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Fig. 1. Increase/decrease (%) of mortality rate from circulatory system diseases of the population of Sumy region

in 2018 compared to 2012 (Source: Dovidnyk, 2013,

highest prevalence of CVDs is registered among the
residents of Romny, Nedryhailiv, Lypova Dolyna and
Lebedyn districts. In these districts cerebral strokes,
strokes with hypertension, coronary heart disease,
and myocardial infarction were observed most often.

According to medical statistics (Tablytsi, 2019)
as of January 1, 2019 the mortality rate of the popu-
lation (recalculation of actual total mortality rates in
conditional indicators, calculated by fixed structure of
the population (European standard)) from CVDs in
Ukraine was 673.5 cases per 100 000 people. By this
indicator Sumy region occupied 18" place among 23
administrative-territorial regions of Ukraine (exclud-
ing the temporarily occupied territory of the Autono-
mous Republic of Crimea, the city of Sevastopol and
the temporarily occupied territories in the Donetsk
and Luhansk regions). However, detailed study indi-
cates significant differences in population mortality
for specific reasons. For example, Sumy region oc-
cupied 20" place in Ukraine for mortality rate from
coronary heart disease but 1% place (282.1 cases per
100 thousand people) for mortality rate from cerebro-
vascular diseases.

Among all administrative-territorial districts of
the region, Romny (63,358.02), Velyka Pysarivka
(62, 401.63), Lypova Dolyna (61,714.87), Bilopil-
lia (61,350.86), Buryn’ (60,426.99) and Nedryhailiv
(60,325.27 cases per 100 thousand people) districts
are the leading ones by prevalence of CVDs among
the inhabitants.

2019)

In Sumy region during 2018 the mortality from
CVDs was 1,045 per 100,000 people, including 131.5
per 100,000 of the able-bodied population. From 2012
to 2018 there was a decrease in mortality of population
from these causes by 1.17 %. Among administrative-
territorial districts, the greatest reduction of deaths
from CVDs was in Hlukhiv (by 9.47 %), Velyka
Pysarivka (by 8.05 %) and Sumy (by 7.18 %) districts,
while in Trostianets (by 7.16 %), Yampil’ (by 9.78 %)
and Krasnopillia (by 15.28 %) districts deaths from
the diseases of this nosology class increased.

In 2018 compared to 2012, there was an increase
of mortality from CVDs among the able-bodied popu-
lation by 1.94 %. However, in 8 administrative-ter-
ritorial districts a decrease was observed, especially
among the inhabitants of Okhtyrka (by 16.82 %), Leb-
edyn (by 21.67 %) and Lypova Dolyna (by 23.81 %)
districts, while among inhabitants of 11 other districts
an increase was recorded, especially among the resi-
dents of Seredyna-Buda (by 51.56 %), Romny (by
34.36 %) and Buryn’ (by 23.3 %) districts (Fig. 1).

In spatial aspect, during 2018 the highest mortali-
ty from CVDs among the population was registered in
Nedryhailiv (1,384.9), Yampil’ (1,385.7) and Buryn’
(1,478.8 cases per 100 000 people) districts. Among
the able-bodied population the highest mortality level
was in Putyvl’ (202.9), Buryn’ (204.8) and Romny
(210.4 cases per 100 000 people) districts.

Arterial hypertension occupies the first place in
the structure of CVDs of the population of Sumy re-
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gion. This is a multifactorial disease, characterized
by high blood pressure and is often the main cause
of myocardial infarction, strokes, hypertensive cri-
ses, heart failure, chronic cerebrovascular diseases,
etc. Factors influencing development of arterial hy-
pertension include heredity, traumatic brain injuries,
age-related changes of functioning of the nervous and
endocrine systems, obesity, kidney disease, psycho-
emotional overload and stress, constant mental strain,
physical inactivity, excessive consumption of salt,
coffee, sugar (Kornus, 2018).

According to medical statistics (Dovidnyk, 2019)
as of January 1, 2019 in Sumy region arterial hyper-
tension was most common among the residents of
Romny (29,227.81 cases per 100 000 people), Ko-
notop (28,800.45) and Shostka (28,160.85) districts.
The highest rates of primary morbidity by this pathol-
ogy were in Romny (2,259.75), Krolevets (2,167.14)
and Seredyna-Buda (2,139.33 cases per 100 thousand
people) districts.

One of most common pathologies of the cardio-
vascular system is coronary heart disease. This dis-
ease includes angina pectoris, myocardial infarction
and atherosclerotic cardiosclerosis. In the structure of

30
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2018). In Sumy region the highest prevalence rates of
coronary heart disease are fixed among the inhabit-
ants of Velyka Pysarivka (22,849.19), Lebedyn (21,
449.29) and Lypova Dolyna (21,071.66 cases per 100
000 people) districts. In 2018 by the number of newly
registered cases of this pathology, the leaders were Ly-
pova Dolyna (1,645.8), Putyvl’ (1,387.86) and Okhtyr-
ka (1,385.39 cases per 100 000 people) districts.

Mortality from coronary heart disease in the re-
gion during 2018 was 516.7 cases per 100 000 people.
During the study period, the population mortality rate
from this pathology fell by 2.51 %, including able-
bodied population — by 6.68 %. It should be noted that
in 10 administrative-territorial districts of the region
reduction of mortality from coronary heart disease
was recorded. However for such districts as Bilopil-
lia (by 12.63 %), Seredyna-Buda (by 15.75 %) and
Krasnopillia (by 25.39 %) high growth of the mortal-
ity rates in 2018 compared to 2012 was characteristic.
Among the able-bodied population, deaths from coro-
nary heart disease increased in Hlukhiv (by 32.71 %),
Bilopillia (by 41.19 %) and Buryn’ (twice) districts
(Fig. 2).

In 2018 the highest rates of registered cases of

1100
180
160
1 40
120
10

4220
4 -40

4 -60

- -80

city of Sumy
Konotop

Sumy

Shostka
Yampil

Trostianets
Romny
Bilopillia

Seredyna-Buda

Krasnopillia

- mortality of able-bodied population (right axis)

Fig. 2. Increase/decrease (%) of mortality rate from coronary heart disease among the population of Sumy region in 2018

compared to 2012 (Source: Dovidnyk, 2013, 2019).

CVDs it takes 1st place. The main factors causing de-
velopment of this disease are an unhealthy lifestyle,
including smoking, stress, high-calorie nutrition, ar-
terial hypertension, diabetes mellitus, hereditary fac-
tors, hyperlipidemia, overweight, hypodynamia, age-
related changes, various inflammations, as well as lack
of preventive investigations, late diagnosis (Kornus,
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death from coronary heart disease were observed in
Buryn’ (756.1), Lypova Dolyna (816.7) and Bilopillia
(947.2 cases per 100 000 people) districts, the high-
est death rates among able-bodied population were in
Yampil’ (75.6), Romny (78.6) and Buryn’ (90.1 cases
per 100 000 people) districts.

Acute myocardial infarction is another common
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reason of population mortality of the Sumy region. In
2018 in the region the mortality rate from myocardial
infarction was 20.5 cases per 100 000 people. In 2018
compared to 2012, mortality from myocardial infarc-
tion in the region grew by 13.89 %. The highest mor-
tality rate from myocardial infarction in 2018 was ob-
served in such districts as Trostyanets (26.3), Shostka
(29.3), Krolevets (29.5), Lebedyn (33.5) and Nedri-
hailiv (33.8 cases per 100 000 people). In 2018 only in
Yampil’ district were no cases of mortality from myo-
cardial infarction registered, whereas at the same time
in Nedryhailiv, Romny and Okhtyrka districts a 2-3
times growth in this indicator was registered (Fig. 3).
The negative point is the significant increase of
mortality from myocardial infarction among the able-
bodied population. During the study period the mor-
tality by infarction in this age group grew by 71.05 %.
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eases. They include such pathologies as hemorrhage,
cerebral infarction, cerebral strokes, blockage and
stenosis of the cerebral and cerebral arteries, etc. The
WHO experts noted that in 2000 CVDs became the
cause of 9.2 % of world mortality (in high-income
countries — 13.7 %, in low-income — 8 %). It should
be noted that the number of strokes in the world is
growing — about 16 million new cases are recorded
annually, of which 5.7 million result in death (Global,
2017; Kornus, 2018). The main factors affecting the
population morbidity by cerebrovascular diseases are
high blood pressure, overweight, constant stress, un-
healthy lifestyle, etc.

In 2018 the prevalence of cerebrovascular dis-
eases in the region was 8,960.23 cases per 100 000
people). The highest prevalence of this pathology was
observed among the population of Shostka (11,378.02

250
1 200
1 150
1 100
150
0
=50
12100
> <
228 £ fz £
=332 Z2: 232
2z %92z § Z
oz

=== . mortality of able-bodied population (rigth axis)

Fig. 3. Increase/decrease (%) of mortality rate from myocardial infarction among the population of Sumy region in

2018 compared to 2012 (Source: Dovidnyk, 2013, 2019).

Especially negative dynamics were observed among
the inhabitants of Hlukhiv (by 3.3 times), Trostianets
(by 3.2 times), Shostka (by 2.9 times) and Konotop
(by 2.6 times) districts. The population mortality
rate from myocardial infarction is most polarized: if
in 7 districts of the region (Bilopillia, Buryn’, Leb-
edyn, Lypova Dolyna, Romny, Seredyna-Buda and
Yampil’) in 2018 no cases of mortality from this pa-
thology were registered among the able-bodied popu-
lation, then in Shostka, Nedryhailiv, Trostianets and
Hlukhiv districts myocardial infarction was cause of
14-18 deaths per 100 000 able-bodied inhabitants.
The 3" place by level of morbidity of the Sumy
region population is occupied cerebrovascular dis-

cases per 100 000 people), Buryn’ (10,872.98) and
Romny (10,364.51) districts. The highest primary in-
cidence rates were characteristic for the inhabitants
of Romny (1,130.57), Lypova Dolyna (1,106.19) and
Shostka (908.58 cases per 100 000 people) districts.
In 2018 475.8 deaths from cerebrovascular dis-
eases were registered per 100 000 inhabitants of Sumy
region. Among administrative-territorial districts the
highest population mortality rate from cerebrovas-
cular diseases was in Buryn’ (685.1), Putyvl’ (722.2)
and Velyka Pysarivka (728.0) districts. In 2018 com-
pared to 2012 the mortality from cerebrovascular
disease grew by 0.57 %. There are 12 administrative-
territorial districts with negative mortality dynamics,
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especially high mortality rates were in Buryn’ (higher
by 12.27 %), Yampil’ (by 12.82 %) and Putyvl’ (by
18.39 %) districts.

Among the able-bodied population the mortality
rate from this pathology was 30.5 cases per 100 000
people. The highest mortality of working age people
from cerebrovascular diseases was recorded in Ve-
lyka Pysarivka (58.8), Krasnopillia (62.4) and Buryn’
(65.5 cases per 100 000 people) districts. Although
for the research period the mortality level in the re-
gion decreased by 7.85 %, in 8 administrative-territo-
rial districts it increased. This increase was especially
characteristic of Krasnopillia (increase by 76.77 %),
Velyka Pysarivka (mortality doubled) and Trostianets
districts (increase by 2.5 times). Mortality rates did
not change only in Konotop district — 37.3 cases per
100 000 people (Fig. 4).

20 r
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Shostka
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s - mortality of all population (left axis),

In 2018 compared to 2012 the mortality from
strokes increased in 14 districts of the region. Espe-
cially negative dynamics were characteristic of resi-
dents of Hlukhiv (increase by 62.42 %), Krasnopillia
(by 62.45 %), Lebedyn (by 87.81 %) and Seredyna-
Buda (by 2.5 times) districts (Fig. 5).

Geographical analysis of the population mortality
from strokes in 2018 showed significant chorological
differences. So, in Krolevets (101.8), Lebedyn (129.4)
or Krasnopillia (176.1 cases per 100 000 inhabitants)
districts the highest values of this indicator were regis-
tered, at the same time in Trostianets district only 29.2
cases of mortality per 100 000 people were recorded.

Mortality from strokes among the able-bodied
population grew by 1.56 %. Only in 6 districts was
the dynamic of mortality positive. In all other ad-
ministrative-territorial districts increasing mortality
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Fig. 4. Increase/decrease (%) of mortality rate from cerebrovascular diseases among the population of Sumy region in

2018 compared to 2012 (Source: Dovidnyk, 2013, 2019).

Strokes take 4th place among CVDs causing
death of the population in Sumy region, especially
among the working-age population. As of January 1,
2019 in the region 74.8 cases per 100 000 people were
registered, which is more by 9.67 % than in 2012. It
should be noted, among the residents of Ukraine there
are 150 000 strokes per year (1/3 of them among the
able-bodied population), 30-40 % of stroke patients
die within a month after the event and up to 50 % —
during 1 year from the onset of the disease, 20-40 %
of recovered patients become dependent on assistance
(12.5 % of all primary disability), and only 20 % re-
turn to a full life. This disease most often leads to
temporary or permanent disability and significantly
affects the quality of life of people (Insult, 2019).
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from this category of nosology was registered. Espe-
cially high negative dynamics were characteristic for
inhabitants of Krasnopillia (increase by 2.1 times),
Trostianets (by 2.2 times) and Velyka Pysarivka (by
6.4 times) districts. Altogether, during 2018 the high-
est mortality among the able-bodied population was
in Buryn’ (49.1 cases per 100 000 people), Velyka
Pysarivka (58.8) and Krasnopillia (62.4) districts. As
can be seen, the two last districts are leaders by the
number of deaths, as well as by the tempi of mortality
dynamics during the entire period of research.

Also, in the structure of population mortality
from CVDs one can distinguish strokes with hyper-
tension. Most often, a stroke develops against the
background of high blood pressure and is a complica-
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Fig. 5. Increase/decrease (%) of mortality rate from strokes among the population of Sumy region in 2018 com-

pared to 2012 (Source: Dovidnyk, 2013, 2019).

tion of hypertension. As of January 1, 2019 in Sumy
region 31.5 persons per 100 000 people died from
this pathology. During the entire period of research
the number of deaths from strokes with hypertension
decreased by 6.25 % and among able-bodied popula-
tion by 37.8 %. However, among the 19 administra-
tive-territorial districts of the region an increase in the
mortality rate was observed in 11. Increase was espe-
cially characteristic in Romny (by 2 times), Lebedyn
(by 2.1 times), Bilopillia (by 3.1 times), Buryn’ (by
3.7 times), Nedryhailiv (by 4.3 times) and Seredyna-
Buda (by 6.5 times) districts. Only in Krolevets dis-
trict during 2018 were no cases of mortality registered
from this category of nosology But the greatest num-

ber of deaths from this pathology occurred among the
residents of Shostka (57.5), Sumy (59.2) and Lebedyn
(95.9 cases per 100 000 people) districts (Fig. 6).

During 2018 cases of mortality from strokes with
hypertension were not registered in 7 districts of the
region mortality cases (Velyka Pysarivka, Hlukhiv,
Krasnopillia, Krolevets, Lypova Dolyna, Nedryhailiv
and Yampil’ districts). At the same time from 2012
to 2018 the mortality from this pathology grew in 8
districts. An especially unfavourable situation was
observed among the able-bodied population of Sumy,
Putyvl’, Trostianets, Romny and Bilopillia districts,
where twofold growth of deaths from strokes with hy-
pertension was fixed.

Fig. 6. Increase/decrease (%) of mortality rate from strokes with hypertension among the population of Sumy region in 2018

compared to 2012 (Source: Dovidnyk, 2013, 2019).
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To establish the level of risk of death from CVDs
for the population of Sumy region we used the above-
mentioned integrated indicator «disease mortality risk
assessmenty. This indicator takes into account the re-
lationship between the primary morbidity, prevalence
of diseases and the causes of mortality and makes it
possible to assess the state of the population’s heath
in terms of CVDs.

So, with high morbidity and low mortality, prev-
alence of diseases will be fairly high and integrated
indicator value low. The integrated indicator value at
the low level of prevalence of diseases and mortal-
ity will depend on the morbidity rate. If there is low
morbidity and high mortality, the prevalence of dis-
eases will be low, however the integrated indicator
«disease mortality risk assessment» will be high. If
there are high morbidity and mortality rates and low
prevalence of CVDs, then the value of the integrated
indicator will be high. An integrated approach allows
one to make a comparative analysis of different ad-
ministrative-territorial districts and different diseases
that reduces estimation errors. Use of this indicator
will increase the information content of the analysis
of population mortality among administrative-territo-
rial districts and also allow assessment of the mor-
tality risk from CVDs taking into account the total
cases of diseases as well as the primary morbidity and
prevalence of diseases (Rogozinskaya, 2013).

Analysing the «disease mortality risk assess-
ment» characterizing the risk of dying from CVDs at
this morbidity rate, we obtained the following results.
The highest mortality risks from CVDs are for the in-
habitants of Sumy, Romny, Nedryhailiv, Putyvl’ and
Lypova Dolyna districts, where the highest integrated
indicator value was observed. At the same time for the
city of Sumy, Bilopillia and Krasnopillia districts low
level of the mortality risk from CVDs is characteristic
(Table).

Among the individual nosologies, a high level of
mortality risk from coronary heart disease was char-
acteristic for the inhabitants of Buryn’, Sumy and
Lypova Dolyna districts. In Lebedyn and Nedryhailiv
districts high rates of mortality risk from myocardial
infarction were fixed. Among the residents of Putyvl’,
Romny, Velyka Pysarivka and Yampil’ districts high
mortality risk from cerebrovascular diseases was ob-
served .High risk of death from cerebral strokes was
characteristic for Krolevets, Lebedyn and Krasnopil-
lia districts. Analyzing the mortality risks from strokes
with hypertension we found 4 districts in which the
levels of the integrated indicator are high — Bilopillia,
Shostka, Sumy and Lebedyn.

Studying of the risk of mortality from CVDs
among the able-bodied population of Sumy region,
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we found two districts where the values of the inte-
grated indicator of risk are high — Seredyna-Buda and
Yampil’. Among this age group, the population of
Yampil’, Buryn’ and Hlukhiv districts was at the high-
est mortality risk from coronary heart disease. The
mortality risk from myocardial infarction was highest
in Shostka, Nedryhailiv, Trostianets and Hlukhiv dis-
tricts. The risk of dying from coronary heart disease
was highest among the residents of Buryn’, Seredy-
na-Buda, Velyka Pysarivka and Yampil® districts. The
highest rates of the risk of mortality from cerebral
stroke were characteristic for Buryn’, Velyka Pysariv-
ka and Krasnopillia districts, and from strokes with
hypertension — among the inhabitants of Shostka, Pu-
tyvl’ and Bilopillia districts.

To forecast the population mortality of Sumy re-

gion, a forecast up to 2023 was made. The baseline
scenario showed a decrease in mortality from CVDs
by 2.1 % or to level 1021.88 per 100 000 people. Ac-
cording to the optimistic forecast (lower 95% confi-
dence bound) the mortality rate from CVDs for 2023
will fall by 19.4% or to level 840.03 cases per 100
000 people. The pessimistic forecast (upper 95% con-
fidence bound) shows an increase in the mortality
rate by 13.3 % or 1,203.74 cases per 100 000 people
(Fig. 7).
Conclusions. The study assessed the mortality of the
population of Sumy region from CVDs. In 2018 the
mortality level of the overall population of Sumy re-
gion compared to 2012 decreased by 1.17 %, but mor-
tality of the able-bodied population on the contrary
grew by 1.94 %.

Based on the use of the integrated indicator
«disease mortality assessment» we identified the
districts with the worst situation with CVDs. Taking
into account the primary morbidity and prevalence of
these diseases among the residents of the region, the
population mortality risk from CVDs was established.
The geographical features of mortality were clarified
and we identified 9 administrative-territorial districts
where during the study period the total mortality of
the population from this class of pathology increased.
As for the able-bodied population, the mortality
rate in this age group increased in 11 districts. This
indicates a negative trend of CVDs morbidity and
requires increased attention from the local authorities.

In general, having ranked the indicators of the
mortality risk from CVDs, we found that the greatest
risk is of death from a stroke, in the second place —
from cerebrovascular diseases, and in third place —
from strokes with hypertension. Next are the risks of
dying from coronary heart disease and myocardial
infarction. Among the causes of mortality of the able-
bodied population, cerebral strokes take the first place,
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Fig. 7. The forecast of the mortality rate from CVDs of the population of Sumy region before 2023 (deaths per 100 000 people).

Table. The risk of population mortality of the Sumy region from CVDs, cases per 100 000 people as of January 1, 2019
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Sumy region 72.07 | 29.40 | 20.50 | 38.83 74.80 | 31.50 | 12.96 | 4.06 6.50 5.87 | 2590 | 9.20
City of Sumy 4246 | 1439 | 22.50 | 28.42 63.40 | 12.00 | 8.20 2.31 5.70 4.66 | 21.50 | 3.80
Bilopillia 51.91 | 29.73 | 12.10 | 12.37 66.80 | 54.60 | 9.34 2.14 0.00 5.70 | 40.00 | 36.40
Buryn’ 98.53 | 47.08 | 12.50 | 41.37 87.70 | 41.80 | 22.56 | 10.56 | 0.00 | 11.56 | 49.10 | 8.20
Velyka Pysarivka 92.25 | 25.24 | 10.90 | 67.19 98.50 5.50 | 18.63 | 6.39 9.80 | 16.04 | 58.80 | 0.00
Hlukhiv 80.59 | 35.17 | 18.00 | 40.22 73.90 7.20 | 19.67 | 15.86 | 18.50 | 5.21 | 27.80 | 0.00
Konotop 71.58 | 28.92 | 17.70 | 35.35 75.00 | 37.90 | 12.68 | 1.82 7.20 5.89 | 30.10 | 8.60
Krasnopillia 61.57 | 21.89 | 10.80 | 38.25 | 176.10 | 28.80 | 10.95 | 3.58 6.20 7.38 | 62.40 | 0.00
Krolevets 89.31 | 36.43 | 29.50 | 46.59 | 101.80 | 0.00 | 1536 | 7.19 4.80 7.14 | 33.30 | 0.00
Lebedyn 81.96 | 35.49 | 33.50 | 36.93 | 129.40 | 95.90 | 12.40 | 2.94 0.00 5.25 | 23.90 | 16.00
Lypova Dolyna 116.37 | 63.79 | 21.90 | 55.58 82.20 | 43.90 | 11.51 | 3.88 0.00 1.67 0.00 0.00
Nedryhailiv 108.08 | 43.62 | 33.80 | 48.15 71.80 | 16.90 | 18.62 | 6.40 | 1490 | 4.72 | 22.40 | 0.00
Okhtyrka 73.62 | 34.43 | 20.20 | 34.69 56.60 | 28.30 | 14.02 | 5.15 7.00 427 | 14.00 | 7.00
Putyvl’ 110.77 | 32.77 | 3.70 | 63.04 | 48.40 | 18.60 | 20.16 | 6.73 6.30 | 5.49 | 38.00 | 25.40
Romny 107.76 | 41.72 | 23.60 | 65.74 92.80 | 34.60 | 14.40 | 3.63 0.00 6.68 | 25.40 | 15.20
Seredyna-Buda 92.52 | 44.66 | 6.30 41.78 43.90 | 37.60 | 28.90 | 5.84 0.00 | 13.60 | 21.50 | 10.70
Sumy 102.18 | 49.72 | 14.40 | 50.85 73.60 | 59.20 | 9.29 4.59 2.80 2.83 | 19.30 | 11.00
Trostianets 64.29 | 31.04 | 26.30 | 17.77 29.20 | 26.30 | 1093 | 2.33 | 15,50 | 6.28 | 10.40 | 10.40
Shostka 71.36 | 21.67 | 29.30 | 44.36 68.00 | 57.50 | 17.44 | 6.40 | 1440 | 4.77 | 25.10 | 19.70
Yampil’ 93.07 | 39.29 | 0.00 70.08 73.60 | 13.00 | 30.66 | 10.48 | 0.00 | 20.16 | 22.70 | 0.00
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strokes with hypertension — the second place, and the
risks of mortality from myocardial infarction are in
the third place. There is a lower risk of dying in this
age group from cerebrovascular diseases and coronary
heart disease. It should be noted that the residents
of Sumy, Romny, Nedryhailiv, Putyvl’ and Lypova
Dolyna districts have the highest mortality risk from
CVDs, but among the able-bodied population the risk
is highest for the inhabitants of Seredyna-Buda and
Yampil’ districts.

The results of the study can be used by local
authorities to prevent the growth of morbidity and
mortality from diseases of this nosological class, as
well as for development of preventive measures and
stabilization of the health status of the population of
Sumy region.
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