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Анотація 
У даній роботі наведено дані щодо захворюваності хворобами системи кровообігу в залежності від 

загальної чисельності населення в Україні та обсягів викидів дрібнодисперсного пилу в атмосферне повітря. 
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Abstract 

This paper presents data on the incidence of diseases of the circulatory system depending on the total population in 

Ukraine and the volume of emissions of fine dust into the atmospheric air. 
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Introduction 

Emissions of dust substances also significantly worsen the ecological state of the environment, cause 

premature failure of industrial equipment and objects of housing and communal services [1]. In industrial 

regions, atmospheric air pollution poses a serious threat to the natural environment and public health, as 
numerous epidemiological studies have revealed a connection between air pollution and a wide range of 

adverse effects on public health. From the point of view of sanitary and epidemiological well-being of the 

population, the health risks associated with fine particles with a diameter of less than 10 and 2.5 μm are of 
particular interest, as they are able to penetrate deep into the lungs, but particles with a diameter of less than 

2.5 μm can even enter into the bloodstream, which primarily leads to diseases of the cardiovascular and 

respiratory systems [2-5], and also causes damage to other organs. The main source of air pollution with fine 
particles is the burning of fuel in various sectors of the economy, including transport, energy, industry, 

construction [6-9], communal [10, 11] and agriculture, as well as in everyday life. 

 

Research results 

The World Health Organization (WHO) has determined that fine particulate matter affects more people 

worldwide than any other pollutant, air pollution causes increased morbidity and mortality worldwide, and is 
a priority health risk factor. population, while more than 80% of diseases depend to one degree or another on 

air quality. 

In works [12-14], it is stated that one of the most dangerous of the entire nomenclature of pollutants is 
fine dust with a particle diameter of up to 10 μm. Such dust is solid particles that can remain suspended in 

the air for a long time, is not effectively captured by existing cleaning devices and spreads in the atmosphere 

over considerable distances [15]. 
According to the recommendations of the WHO, threshold exposure limits for fine dust with a diameter 

of less than 10 microns have been established in EU countries. For the average daily concentration, it is not 

allowed to exceed the threshold level of 50 μg/m3 more than 35 times during the year, the average annual 
concentration should not exceed the level of 40 μg/m3 [16]. However, in the countries of Eastern Europe, the 

Caucasus and Central Asia, the monitoring of suspended particles with a diameter of less than 10 μm is very 

limited: only a small number of monitoring stations are available in Belarus and Uzbekistan (Tashkent, 
Nukus), and in Ukraine they do not exist at all [17]. 

Chemical activity in relation to the human body is determined by the specific surface area of dust [18]. 

The article [1] discusses the main sources of atmospheric air pollution, the impact of harmful emissions 
on public health, and the results of experimental studies of developed dust collectors. It is noted that the 

comprehensive solution of ecological and hygienic problems will allow purposeful management of 



improving the environment and strengthening the health of the population. 

The negative impact of dust can be increased by hypothermia, hard physical work, some gases, etc. Fine 

particles relatively easily pass through human physiological filters and enter the lungs, where they are 
absorbed into the blood. Narrowing of blood vessels and deterioration of blood circulation in the body leads 

to disruption of the normal functioning of the human circulatory system [19, 20]. 

Atmospheric turbulence and wind do not always have time to remove dust emissions from the air pool of 
enterprises, which are growing due to the intensification of production [21]. 

In work [22], the regression dependence of the concentration of lead in soils on the distance to the landfill 

site was determined, with the help of which it was determined that the distance from the landfill site, at 
which the soil contamination with lead does not exceed the background level (the border of the weak 

pollution zone), is 526 m. the materials of the article [23] proposed a regression dependence of the 

concentration of petroleum products in the soil on the distance to the municipal solid waste landfill, which 
made it possible to determine that the safe distance of the placement of municipal solid waste landfills from 

agricultural land according to the indicator of the level of chemical contamination of the soil with petroleum 

products is 66 m. In work [24] it was determined regression hyperbolic dependence of the concentration of 
benz[a]pyrene in the soils of the municipal solid waste landfill on the depth of measurement, with the help of 

which it was determined that the dangerous depth of chemical contamination with benz[a]pyrene in the soils 

of the municipal solid waste landfill is 152 mm. 
The materials of the article [25] are devoted to the determination of the regression degree dependences of 

the prevalence of diseases of different classes in the adult population of settlements adjacent to the place of 
solid waste removal from the distance to the landfill, which are used to determine the safe distance of 

placement of solid waste landfills from settlements based on the prevalence of respiratory pathology and 

diseases circulatory system. In the article [26], the regression power-law dependence of the incidence of 
cerebral stroke in the working-age population on the productivity of the waste incineration plant as a result of 

atmospheric air pollution is determined, which can be used to predict the indicators of such morbidity. 

The work [27] gives the parameters on which the incidence of diseases of the circulatory system depends, 
namely: the total population in the country, the volume of emissions of fine dust into the atmospheric air, the 

values of which are given in the table. 1. 

 
Table 1. – Incidence of diseases of the circulatory system depending on the total population in Ukraine and 

the volume of emissions of fine dust into the atmospheric air [27] 

Year 
Cases of diseases of the circulatory system 

were registered. thousands of cases 
Population of the country. 

thousands of people 
Eemissions volumes of solid particles. kg/person 

everything 2.5…10 μm less than 2.5 μm 

2012 2390 45633.6 12.279 2.910 0.889 

2013 2346 45553.0 13.293 3.118 0.927 

2014 2318 45426.2 12.594 2.966 0.757 

2015 2256 42929.3 11.377 2.767 0.597 

2016 1880 42760.5 9.360 1.971 0.559 

2017 1844 42584.5 8.176 1.588 0.461 

2018 1826 42386.4 9.294 1.717 0.801 

2019 1781 42153.2 7.538 1.104 0.319 

 

Based on the data in Table 1, using the rotatable central composite planning of the second-order 

experiment by the Box-Wilson method [28, 29] and the developed computer program "PlanExp", which is 

protected by a certificate of copyright registration for the work [30] and is described in detail in the 
work [31], it is possible to obtain a multivariate regression dependence of the influence of fine dust 

emissions on the incidence of diseases of the circulatory system, which determines the conduct of further 

research. 

Conclusion 

Data on the incidence of diseases of the circulatory system depending on the total population in Ukraine 

and the volume of emissions of fine dust into the atmospheric air are presented. 
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