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ABSTRACT. The paper deals with an issue of the 

cardiovascular diseases mortality, which is currently the 
main cause of all the deaths, not only in the Czech 
Republic and in the Slovak Republic, but also globally. The 
main objective of the study is to analyse and to quantify 
the relationship between the cardiovascular diseases 
mortality rate and the selected socio-economic indicators 
at the national level of the explored countries. 
Consequently, the results of the surveyed countries are 
compared by application a distance method from a 
fictitious object. As the results of the analysis show, from 
the selected socio-economic factors, the health 
expenditures play a significant role – this determinant in 
the Czech Republic had a higher impact on the possible 
decrease in mortality than in the Slovak Republic. The 
other major socio-economic factors are the unemployment 
rate, the secondary education unemployment rate, the 
tertiary education unemployment rate, and gross domestic 
product growth rate. They have different impact on the 
cardiovascular diseases mortality in the individual 
countries. This mortality rate is also analysed among the 
regions where significant regional disparities occur. The 
results of the comparative study provide an important 
platform for national and regional policymakers in the 
health and social field. They can also provide important 
information for national and international benchmarking. 

JEL Classification: I18 Keywords: cardiovascular disease, mortality rate, socio-economic 
factor, economic indicator, regional disparity, prevention 
programme, health policy, regression analysis, Czech Republic, 
Slovak Republic. 

Introduction 
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between cardiovascular diseases mortality rate and selected socio-economic 
indicators – comparative analysis of the Czech Republic and the Slovak Republic. 
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The process of demographic aging has affected all the countries. It is estimated that 

the healthcare costs will increase in many countries in the next decades. As some studies 

state, demographic factors have only partial influence on the healthcare costs development 

(Medeiros & Schwierz, 2013). Technological and institutional improvements also represent 

the main factors of healthcare costs. The current financing of health system in the Slovak 

Republic and in the Czech Republic is very sensitive of the impacts on demographic aging 

processes. In the both countries, a strong dependency on public financing of healthcare sector 

represents a critical point of maintaining health system. The fundamental health determinants 

and health behaviour of population play a very important role in this entire process too.  

In the Slovak Republic, avoidable mortality remains well above an average level of the 

European Union in spite of its improvements. Mortality after hospitalisation due to heart 

attack or stroke has decreased for the last decades and it signalises an improvement of acute 

healthcare. The Czech Republic has much better health results than many economies of the 

central and eastern Europe, especially in the parameters such as a rate of surviving after 

hospitalisation due to ischaemic stroke is or avoidable mortality. However, it lags behind the 

Organisation for Economic Co-operation and Development member countries average. There 

are significant differences in the health results among the regions of the both countries. The 

Czech Republic health system costs are higher as compared with the Slovak Republic costs at 

a level of 1,797 EUR per inhabitant. On the other hand, the Slovak Republic spends less 

financial resources on the health system than a majority of the European Union countries in 

the absolute expression, as well as in a gross domestic product ratio. In 2015, it spent 1,538 

EUR per inhabitant, whilst the European Union average lies at a level of 2,797 EUR per 

inhabitant. It represents a share of 6.9 % of gross domestic product in comparison to a share 

of 9.9 % within the entire European Union. The healthcare costs have kept stable position 

since the 2008 economic crisis in the Czech Republic, while a rate of the public costs of the 

total costs at a level of 82.4 % belongs to the highest ones among the Organisation for 

Economic Co-operation and Development member countries and the Slovak Republic holds 

very similar position with a level of 80 %.  

Many behavioural risk factors are frequent in the population groups with a low level of 

education or income in the Slovak Republic. The occurrence of regular smoking is almost of 

two thirds higher in the population group with the lowest level of education in comparison 

with the group with the highest education. The total alcohol consumption in the Slovak 

Republic is close to the European Union average with a level of 10.2 l per adult person in 

2015. Also, alcohol consumption remains on a high level in the Czech Republic, while it 

influences both, premature morbidity and mortality. It has kept a slightly increasing tendency 

in the last three decades, while in 2015, this trend stands at a level of 11.5 l per adult person in 

the Czech Republic. There is to note that an Organisation for Economic Co-operation and 

Development member countries average level is 9 l per adult person (Organisation for 

Economic Co-operation and Development, 2017). Risky behaviour and regular smoking occur 

in the similar population groups in the Czech Republic as well as in the Slovak Republic. 

Both the risk behaviour and an influence of the risk environment, where alcohol consumption, 

smoking and obesity belong, are very close to Organisation for Economic Co-operation and 

Development member countries average, or it exceeds this level. In the Czech Republic, life 

expectancy could be prolonged of almost 3.5 years by limitation of risk behaviour on a 

healthy level according to the European Commission (2015). There are also evident links of 

risky health behaviour to the population with a low level of education or income. People with 

the lowest level of education list diabetes and daily smoking three times more.  

The given aspects justify a significance of solving the issue of the examined relations 

between the cardiovascular diseases mortality and the socio-economic indicators that 

influence development of mortality trends on the selected diseases as well as of research of 
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the regional disparities. The research subject is also related to a comparison of the observed 

aspects at the complementary level in the both countries – the Czech Republic and the Slovak 

Republic, which formed one common country until the year 1993. Consequently, the 

development of the health parameters and the examined influences several years after the split 

may provide valuable insights for a health policy formation. 

1. Literature review 

Many foreign research teams examined an influence of the socio-economic and 

demographic factors on the cardiovascular diseases. Barr (2016) explores the regional 

disparities in prevalence of mortality with relation to the cardiovascular diseases in his study. 

The results of that analysis declare the significant racial differences in prevalence of mortality 

caused by the examined diseases. Similarly, there are found out some disparities in the 

individual regions. The most significant risk factors are determined as follows – smoking, a 

high level of cholesterol, a high level of blood pressure, diabetes mellitus, obesity, and 

insufficient physical activity. The decrease of mortality by 44 % during the period from the 

year 1980 to the year 2000 is influenced by changes in these risk factors. In conclusion of the 

study, the author states that examination of the associations between the cardiovascular 

diseases models and the behavioural factors are inevitable for medical practice. The health 

determinants represent biosocial phenomena, while a disease and a health state are 

represented by means of an interaction between biology and social environment. 

The geographical patterns in the United States of America are examined by Casper et 

al. (2016). The authors describe a significant move of districts’ concentration with a high 

level of the cardiovascular diseases mortality from the northeast to the south of the country. 

The study appeals to an inevitability of the time parameters’ research in interpreting 

geographical changes in the regions’ mortality in a particular country. The authors also show 

that there has been a radical change in a structure of the cardiovascular diseases mortality 

during previous 40 years. Thus, it is important to examine small extent areas and reveal 

hidden factors that influence mortality at the national level. These facts are very important in 

order to understand historical development of mortality in the regions and also causes of a 

creation of the geographical differences. 

Fairfield et al. (2018) focus on a significance of prevention programs for the 

cardiovascular diseases. In this study, the authors state that the health of the population of the 

United States of America has not changed for the last decade as well as in the other developed 

countries, which causes a pressure to increase investments in the health sector. The aim of this 

study is to examine an influence of risk factors, risk behaviour in relation to the 

cardiovascular diseases as well as use of health services for cardiovascular diseases treatment. 

The main task of policies in health area should be setting of prevention programmes which 

focus on affected risk factors as well as effective use of resources for providing a healthcare. 

Also these authors claim that it is important to use measures in order to improve health at the 

regional level and usage of the regional health databases. It will enable to set effective 

interventions and evaluation mechanisms to monitor their efficiency. 

Health literacy is also related to the prevention programmes. Lešková et al. (2011) 

describe in the study its significance for decreasing the cardiovascular diseases mortality. The 

authors examine a level of awareness of prevention options with relation to arterial 

hypertension on a sample of the selected respondents. A questionnaire method is applied for 

this purpose. Also the authors emphasise that a significant role in cardiovascular diseases 

development is played by a lifestyle change, alcohol consumption and smoking. Healthcare 

workers may be important in a change of health behaviour as their main role is to notify of 

risks and also consequences on risk factors’ influences. 
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Roth et al. (2017) offer a specific study on a given issue. The authors examine the 

differences in the cardiovascular diseases mortality in the individual regions of the United 

States of America and also the differences in the various cardiovascular diseases types. The 

smaller regional differences are found in the following diseases – myocardial infarction, atrial 

fibrillation, diseases of aorta and peripheral artery diseases, rheumatic heart diseases, and 

endocarditis. The authors also emphasise that a mortality in smaller regions, such as in 

districts, may significantly differ from the mortality values representing a national average. 

The significance of local and national health policy is confirmed in this way in order to 

improve health of the population in the country. 

Thompson & Daugherty (2017) inspect the differences between the sexes in 

cardiovascular diseases prevention. In the study, the authors state that these diseases are 

considered as a disease dominant for the male population in the past, however, at present, 

there are more women who die of the cardiovascular diseases than men. It is caused by the 

biological differences between women and men and by changes in a healthcare between the 

sexes. The study suggests to reinforce cardiovascular diseases prevention by improving 

screening examinations, early determination of diagnosis and providing sufficient and suitable 

cardiovascular diseases treatment for women. 

Many authors examine not only gender gaps, but also an influence of a socio-

economic status of an increase of a risk level in cardiovascular diseases mortality. For 

instance, Clark et al. (2009) do a research in a relation between a socio-economic status and 

an increase of risk level of cardiovascular diseases creation. The study results show that a low 

socio-economic status is related to a high risk of these diseases. It would be interesting to 

explore an influence of a socio-economic status in the countries with low and medium 

incomes, however, such studies are very rare. 

Houweling & Kunst (2009) explore an influence of a socio-economic status of parents 

and households, where a child was born, on child mortality in lower and middle income 

countries. At the present time, there are some agreements on financing healthcare, which are 

related to a higher child healthcare, vaccination and treatment of respiratory diseases that are 

considered as minor in poor countries in less educated communities. The authors appeal to a 

high level of necessity for setting an adequate policy in order to eliminate inequalities in 

health area and to provide a suitable intervention programmes for socially and economically 

disadvantaged groups. 

Also Griskevicius et al. (2011) research an influence of the economic indicators on the 

regional differences in mortality. The study results show that mortality level depends on a 

particular economic indicator – income. Consequently, the significant differences in mortality 

between low-income and high-income countries are proved. 

According to Glymour et al. (2014), an elimination of the differences in a socio-

economic status may be a significant determinant in decreasing the cardiovascular diseases 

mortality. The authors emphasize a significance of a socio-economic status on this mortality 

development, as the negative points of socio-economic disadvantage have a great impact on a 

human during the entire life. Any other disadvantage radically increases a risk of 

cardiovascular diseases creation in the subsequent periods. 

Svihrova et al. (2016) evaluate an importance of solving high level of the 

cardiovascular diseases mortality issue from an international point of view. The main aim of 

the World Health Organization prevention programmes is to eliminate this mortality for 

people younger than 65 years. The authors analyse in their study the development of mortality 

in the various groups of cardiovascular diseases in the Slovak Republic. In some diagnoses, 

there is found out a decrease in mortality in all the age categories that is different in the 

individual regions. The authors appeal to a necessity of a constant solving of a cardiovascular 
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diseases issue as the level of their mortality is the highest one within the European Union for 

a long period of time. 

Also Kabayama & Kamide (2018) deal with and an influence of the socio-economic 

factors on cardiovascular diseases development in their study. The authors notify of a 

necessity to implement different mechanisms in order to eliminate the cardiovascular 

diseases, however, their positive impacts may be evident in a later period of time. 

Many authors also examine influence of other factors on mortality development. The 

authors, such as Elo (2009), Masters et al. (2014), Dereuddre et al. (2016), Walsemann et al. 

(2016) focus on gender differentiation in mortality in relation to the non-communicable 

disease. Higher risk level of cardiovascular diseases creation is determined in men who are 

socially and economically more disadvantaged. However, they suggest that a range of socio-

economic inequalities change during time and it is different for each country (Elo et al., 2009, 

Glymour et al., 2014; Walsemann et al., 2016). 

Many research groups of sociologists, demographers, economists and social 

epidemiologists express their opinions to the topics of health economics and health policy 

(Elo, 2009; Zahra, 2015). These authors describe social inequalities in health as very 

important and a difficult issue. The several authors also examine links among the 

cardiovascular diseases, the socio-economic inequalities and the treatment costs within health 

economics (Suhrcke et al., 2006; Glymour et al., 2014). Their treatment as well as operational 

processes, which are related to it, have had increased in the last decades (Bhatnagar et al. 

2016). However, at the present time, the non-communicable diseases and within this group, 

especially the cardiovascular diseases and diabetes mellitus represent the main threat for 

human health and life expectancy (Suhrcke et al., 2006; Zahra et al., 2015). 

The given results of the selected research studies declare a long-term attention of the 

analytical research teams as well as specialists in the socio-economic factors and the other 

factors that influence the cardiovascular diseases mortality and also search for possibilities to 

eliminate it. In spite of the fact that the given research studies are basically heterogeneous, 

their results are in the same process and implication line and they have significant regional, 

national and global significance. Consequently, there is evident pressure on formation of 

efficient regional and national policies in health area in order to decrease mortality in the 

individual groups of the diagnoses. These are inevitable for maintaining health and social 

system of the countries in the processes of global demographic population aging. 

2. Methodological approach 

The main objective of the study is to analyse and to quantify a relationship between 

the cardiovascular mortality rate and the selected socio-economic indicators at the national 

level of the Slovak Republic and the Czech Republic. The selection of the countries is done 

on the basis of their common and long-term historical development as well as comparable 

economic expansion and geographical breakdown. 

Linear regression is employed to quantify the relation between the mortality rate and 

the selected socio-economic indicators. Consequently, there is performed a comparison of the 

selected countries at regional level and the mortality rate caused by the cardiovascular 

diseases in the individual regions is compared by means of a distance method from a fictitious 

object (Stankovičová & Vojtková, 2007). The analysis included the 14 regions of the Czech 

Republic and the 8 self-governing regions of the Slovak Republic. It is referred as the third 

level of the Nomenclature of Territorial Units for Statistics. The examined regions are 

compared with regions that reach the lowest level of cardiovascular mortality.  

The dependant variable is composed of the cardiovascular mortality rate share on the 

total mortality rate marked 𝑀𝑆. The database includes the data obtained from the databases, 
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where Organisation for Economic Co-operation and Development Health Statistics 2018, the 

World DataBank, the Datacube – the Statistical Office of the Slovak Republic, the National 

Health Information Center of the Slovak Republic database, the Institute of Health 

Information and Statistics of the Czech Republic database and Public Database of the Czech 

Statistical Office belong. The researched data covers a period from the year 2001 to the year 

2016. 

The following macroeconomic indicators are selected for the both linear regression 

models as the independent variables. Firstly, the unemployment variable marked 𝑈 represents 

total unemployment rate as a share of the unemployed population of the labour force as 

percentage. It is applied also in the several studies in such analyses (Gravelle et al., 2012; 

Halliday, 2014; European Commission, 2016; Gavurová et al., 2017a,b). Secondly, the 

variables of the unemployed population with secondary education marked 𝑆𝐸𝑈 and the 

unemployed population with tertiary education marked 𝑇𝐸𝑈 from 25 years of age to 64 years 

of age is involved in the model. Such respondents are analysed by the other foreign studies of 

Houweling & Kunst (2009), Black et al. (2015), and James (2015). In this context, there are 

examined the effects of the gross domestic product growth rate as year-to-year percentage at 

market prices based on constant local currency (Granados, 2012; Renton et al., 2012; Reeves 

et al., 2013). Successively, the health expenditures variable demonstrates the total health 

expenditures as percentage of gross domestic product marked 𝐻𝐸, which measures the final 

consumption of healthcare goods and services applied in the studies of van Baal & Wong 

(2012), de Meijer et al. (2013), Schofield et al. (2013), Vandersteegen et al. (2015), 

Jakubowska (2016) and Halaskova, 2018. The last but not least variable, which is involved, is 

the alcohol consumption indicator defined as annual sales of pure alcohol in litres per person 

aged from 15 years and older marked 𝐴𝐶, whereas alcohol consumption is associated with 

numerous harmful health and social consequences (Riemenschneider et al., 2016). 

The fundamental regression model equation looks like as follows: 

 

𝑀𝑆 =  𝛽0  + 𝛽𝑈𝑈 +  𝛽𝑆𝐸𝑈𝑆𝐸𝑈 + 𝛽𝑇𝐸𝑈𝑇𝐸𝑈 +  𝛽𝐻𝐸𝐻𝐸 +  𝛽𝐴𝐶𝐴𝐶 
 

The 𝛽 coefficient represent the estimated coefficients of the given independent 

variables and the 𝛽0 coefficient a constant value. 

The abbreviations of the regions visualised in the figures are following. The Slovak 

Republic regions are marked as follows: the Banská Bystrica Self-Governing Region – BC, 

the Bratislava Self-Governing Region – BL, the Košice Self-Governing Region – KI, the 

Nitra Self-Governing Region – NI, the Prešov Self-Governing Region – PV, the Trenčín Self-

Governing Region – TC, the Trnava Self-Governing Region – TA, and the Žilina Self-

Governing Region – ZI. The Czech Republic regions are mentioned in this way: the Capital 

City Prague – PHA, the Central Bohemian Region – STČ, the Hradec Králové Region – 

KHH, the Karlovy Vary Region – KVK, the Liberec Region – LBK, the Moravian-Silesian 

Region – MSK, the Olomouc Region – OLK, the Pardubice Region – PAK, the Plzeň Region 

– PLK, the South Bohemian Region – JHČ, the South Moravian Region – JHM, the Ústí 

Region – ÚLK, the Vysočina Region – VYS, and the Zlín Region – ZLK. 

3. Conducted research and results 

The relation between cardiovascular mortality and the selected socio-economic 

indicators at the national level of the Czech Republic and the Slovak Republic is tested on the 

basis of the linear regression. The indicators, which are considered, are increase of the gross 

domestic product of a given country, total expenditures on healthcare as percentage of gross 

domestic product, total unemployment rate, secondary education unemployment rate, tertiary 
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education unemployment rate, and alcohol consumption. Secondly, the research focuses on 

evaluation of cardiovascular mortality occurrence at the regional level of the explored 

countries, while using the method of a distance from a fictitious object. The actual status and 

severity of these diseases in the individual regions are compared in these countries.  

The dependent variable expressing a share of the cardiovascular mortality rate of the 

total mortality is estimated using the linear regression model. There is examined what 

influence may be done by the defined variables on mortality that is related to this disease. The 

results are compared between the individual countries. The regression models for the both 

countries are found statistically significant by the testing procedures when recognising them 

as a whole. However, some of their variables do not fulfil the requirements of the statistical 

significance. Consequently, the partial models are created as they are absent in the terms of 

these statistically insignificant variables. These multilevel models are tested on the possible 

and specific issues of heteroscedasticity, autocorrelation and multicollinearity. However, none 

of them is found out in the tested models. Residuals come from the normal probability 

distribution and it is confirmed by the carried out tests. 

3.1. The national level 

Subsequently, the corrected linear regression models that focus on the cardiovascular 

mortality contain only the statistically significant variables, including unemployment rate, the 

tertiary education unemployment rate, the health expenditures and the gross domestic product 

growth rate. The results from the corrected model are explained in Table 1 and Table 2. Table 

1 provides the data of the Slovak Republic model that explains 84.58 % of variability of the 

dependent variable. The model is statistically significant as a whole, as well as all the 

involved variables, which the unemployment rate, the tertiary education unemployment rate 

and the health expenditures belong among. Similarly, Table 2 embodies the outcome of the 

second tested model for the Czech Republic. It explains 89.07 % of variability of the 

dependent variable. The Czech Republic model is also statistically significant as a whole, as 

well as all of its variables. These are the unemployment rate, the health expenditures and the 

gross domestic product growth rate.  

It may be stated that if the unemployment rate variable increases by one percentage 

point, the mortality rate of cardiovascular diseases will increase of 0.65 % in the Slovak 

Republic and at a level of 0.96 % in the Czech Republic. The tertiary education 

unemployment rate variable has even higher influence. It means that if unemployment of the 

Slovak tertiary educated students is increased by one percentage point, the cardiovascular 

mortality rate will increase by 1.78 % in average. The study by Halliday (2014) shows the 

similar conclusions and it also emphasises that an increase of the unemployment rate by one 

percentage point increases a probability of the cardiovascular diseases death risk of more than 

7 %. Lower mortality rate of patients when considering non-communicable diseases is 

expected in the countries with high income per inhabitant and a higher employment rate.  

 

Table 1. The Slovak Republic regression model 
 

variable estimated coefficient standard error t-test statistic p-value 

constant 0.406013 0.039320 10.326 2.53 . 10-7 

U 0.006522 0.001083 6.022 6.01 . 10-5 

TEU 0.017798 0.002341 -7.604 6.30 . 10-6 

HE -0.016035 0.004390 3.653 3.31 . 10-3 
Source: own elaboration by the authors 
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On the other hand, the study by Gravelle et al. (2012) does not observe any 

statistically significant relation among income disparities, employment and population health. 

There is observed no statistically significant influence on tertiary education unemployment 

rate in the Czech Republic too. 

The health expenditures are considered as a key factor. Their influence on the 

cardiovascular mortality is higher in the Czech Republic than in the Slovak Republic. Table 1 

and Table 2 identify this variable as statistically significant in the both models. If the health 

expenditures variable increases by one percentage point in average, the mortality rate of 

cardiovascular diseases of the Slovak Republic population will decrease by 1.6 % in average, 

while in a case of the Czech Republic population it may decrease by 4.16 % in average. In the 

Czech Republic model, a positive relation between the gross domestic product growth rate 

variable and this mortality rate is established. If it increases by one percentage point in 

average, the cardiovascular mortality rate will decrease by 0.37 % in average in the Czech 

Republic. 

 

Table 2. The Czech Republic regression model 
 

variable estimated coefficient standard error t-test statistic p-value 

constant 0.722303 0.038994 18.523 1.21 . 10-9 

U 0.009608 0.001616 5.947 9.64 . 10-5 

TEU -0.003677 0.000862 -4.265 1.33 . 10-3 

HE -0.041615 0.005009 -8.308 4.55 . 10-6 
 

Source: own elaboration by the authors 

 

Such changes are required in a context of a positive influence on higher health 

expenditures that are caused by lower mortality in patients of the circulatory system diseases 

in the both compared countries. This macroeconomic indicator represents one of a few 

alternatives of how government interventions may contribute to lowering mortality rate in the 

Czech Republic and in the Slovak Republic besides increased awareness, support of 

cardiovascular diseases prevention programmes and healthier lifestyle. On the other hand, fast 

growth of the health expenditures represents a burden for financing the public systems. 

According to the Organisation for Economic Co-operation and Development 

recommendations, in a case the countries will not accept necessary reforms in a short time 

period, economy of the developed countries will be unbearable and unsustainable until the 

year 2050 (Organisation for Economic Co-operation and Development, 2015). Other statistics 

of this organisation considering purchasing power parity state that the costs per patient have 

increased, for instance by 7 % in Austria, and by 11 % in the United States of America as 

opposed to the year 2012 (European Commission, 2016). The growth of expenditures on the 

public health system is caused by an implementation of new treatment procedures and new 

medical technologies, higher patients’ demands, increasing medical needs of aging population 

as well as worse population lifestyle (Organisation for Economic Co-operation and 

Development, 2015). 

3.2. The regional level 

Figure 1 illustrates the development rate of the population mortality in the observed 

countries that is caused by the cardiovascular mortality from the year 2001 to the year 2016. 

In the Slovak Republic, the cardiovascular mortality was the main reason of the total 

population mortality during the monitored period. Even in the Czech Republic, the highest 
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rate of this mortality at a level of 52.8 % is comparable to the one in the Slovak Republic 

Slovakia at the beginning of the explored period.  

In the following years, the decreasing trend of mortality due to the cardiovascular 

diseases is observed in the both countries with even a higher tendency. In spite of this fact, the 

number of deaths slightly increased in 2016 and in the Slovak Republic. It represented the 

largest mortality rate at a level of 48.21 % out of all the other groups of the diseases in the 

country. This negative trend is ongoing in the Czech Republic too, where mortality is caused 

by the cardiovascular diseases by a share of 44.19 % out of all the groups of the diseases. 

Similarly, the other foreign studies recorded a high trend of this mortality within a group of 

the non-communicable diseases (Dukát & Baráková, 2006; Bhatnagar et al., 2016; Korda et 

al., 2016; World Health Organization, 2018). 

 

 
Figure 1. A share of the cardiovascular diseases mortality rate of the total mortality in the 

Czech Republic and in the Slovak Republic 
Source: own elaboration by the authors 

 

Figure 2 illustrates the mortality rate of the Slovak population. The lowest 

cardiovascular diseases mortality rate is evident in the eastern part of the country, especially 

the lowest one is recorded in the Trnava Self-Governing Region in 2016. On the other hand, 

the highest mortality rate is recorded in the Nitra Self-Governing Region and the Trenčín 

Self-Governing Region. 
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Figure 2. The cardiovascular diseases mortality rate in the Slovak Republic self-governing 

regions 
Source: own elaboration by the authors 

 

In the Czech Republic, as Figure 3 demonstrates, the highest cardiovascular mortality 

rate is showed in the Zlín Region in the year 2016, where the mortality rate of these diseases 

is at level of 47.27 %. The lowest mortality rate is recorded in the South Bohemian Region 

standing over a level of 39.87 % in the last years. 

 

 
Figure 3. The cardiovascular diseases mortality rate in the Czech Republic regions 

Source: own elaboration by the authors 

 

A method of distance from a fictitious object is applied to research disparities in the 

cardiovascular mortality at the regional level by creating an essential indicator, which is 

established on the data of the 14 regions of the Czech Republic and the 8 self-governing 

regions of the Slovak Republic in this analysis. As Figure 4 suggests, a fictitious object is 

most frequently localised in the Bratislava Self-Governing Region that has the lowest 

cardiovascular diseases mortality rate in a comparison with the other self-governing regions 

during the monitored period. The highest distance from a fictitious object represented by the 
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Bratislava Self-Governing Region is reached by the Banská Bystrica Self-Governing Region, 

the Prešov Self-Governing Region and the Trenčín Self-Governing at the beginning of the 

observed period until the year 2006. Since that time, the Prešov Self-Governing Region and 

the Trenčín Self-Governing Region are distant significantly, for instance of over 8 points in 

the year 2003. There has been a significant change in a number of deaths in the individual 

regions for the last three years. In the year 2016, the Trnava Self-Governing Region obtained 

a status of a fictitious object with the lowest cardiovascular mortality rate. The Nitra Self-

Governing Region and the Trenčín Self-Governing Region are distant of approximately 4 

points from a new fictitious point and in the both cases with the cardiovascular diseases 

mortality almost of a half of the total mortality. 

The same method is applied to research the mortality rate in the Czech Republic 

during the same time period in order to compare the both countries. Figure 5 shows the 

development of the regional disparities among the regions of the Czech Republic. In this case, 

the status of a fictitious object is obtained by the different regions, which the Capital City 

Prague, the Karlovy Vary Region, and the South Bohemian Region alternate among. There 

has been observed more stable and leading status of a fictitious object with a relatively low 

cardiovascular diseases mortality rate in the South Bohemian Region since 2012.  

 

 
 

Figure 4. Distance from a fictitious object of the Slovak Republic self-governing regions 
Source: own elaboration by the authors 
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Figure 5. Distance from a fictitious object of the Czech Republic regions 
Source: own elaboration by the authors 

 

The largest differences are found among the regions where mortality was prevalent in 

the first years of the monitored period with the highest extremes in the year 2003, when the 

Vysočina Region was distant from a leading object represented by the Karlovy Vary Region 

of more than approximately 16 points. This mortality rate disparity among the regions is 

doubled in a comparison to the Slovak Republic self-governing regions with the largest 

distance of over 8 points in the year 2013. The differences in the Czech Republic regions have 

been reduced throughout the explored period. The smallest differences are found just right in 

the year 2013. Since then, the trend has got worse and the differences among the regions have 

been increasing. It is an opposite tendency to the Slovak Republic trend – the regional 

disparities have been constantly decreasing for the last four years, while the lowest disparity 

is evident in the year 2016. 
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Conclusion 

A relation between the cardiovascular mortality of the population and the socio-

economic factors in the both compared countries is determined using the linear regression 

model. The total health expenditures represent the most significant factor out of all the 

selected researched socio-economic factors, while they also represent the largest difference 

among the influences of the mortality rate caused by the cardiovascular diseases between 

these two countries. The growth of the total health expenditures has a higher influence level 

on mortality elimination in the Czech Republic than in the Slovak Republic. The other 

significant socio-economic factors are the unemployment rate, the tertiary education 

unemployment rate in the Slovak Republic, and the gross domestic product growth rate in the 

Czech Republic. In the both countries, cardiovascular mortality reach the highest rate of total 

mortality. This negative development is ongoing. Mortality rate is also analysed in the 

individual regions, where the significant regional differences are observed. In the Slovak 

Republic, the highest cardiovascular mortality rate is registered in the Nitra Self-Governing 

Region, while in the Czech Republic it is in the Zlín Region. The influence of the 

geographical area and the population density on the cardiovascular mortality is not 

demonstrated as the both regions do not belong to the largest ones in the given countries in 

the terms of area and population size. The largest difference in a number of deaths in the 

Slovak Republic is observed in the year 2013 among the individual regions, while in the 

Czech Republic, these regional disparities reached their peak in the year 2001, as opposed to 

the Slovak Republic, they have been constantly increasing. Vice versa, an opposite trend 

reigns in the Slovak Republic, which a slightly decreasing tendency have occurred in the 

cardiovascular mortality among the self-governing regions during the explored period in. 
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