
 

 

 University of Groningen

Socioeconomic indicators and ethnicity as determinants of regional mortality rates in Slovakia
Rosicová, Katarina; Geckova, Andrea; van Dijk, Jitze; Rosic, Martin; Zezula, Ivan; Groothoff,
J.W.
Published in:
International Journal of Public Health

DOI:
10.1007/s00038-009-7108-7

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2009

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Rosicova, K., Geckova, A. M., van Dijk, J. P., Rosic, M., Zezula, I., & Groothoff, J. W. (2009).
Socioeconomic indicators and ethnicity as determinants of regional mortality rates in Slovakia. International
Journal of Public Health, 54(4), 274-282. DOI: 10.1007/s00038-009-7108-7

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 10-02-2018

http://dx.doi.org/10.1007/s00038-009-7108-7
https://www.rug.nl/research/portal/en/publications/socioeconomic-indicators-and-ethnicity-as-determinants-of-regional-mortality-rates-in-slovakia(6782b94f-dbe9-4ca5-8c1e-34d654c3cbeb).html


 

Int J Public Health 54 (2009) 274–282
1661-8556/09/040274-9
DOI 10.1007/s00038-009-7108-7
© Birkhäuser Verlag, Basel, 2009

Socioeconomic indicators and ethnicity as determinants of regional 
mortality rates in Slovakia 
Katarina Rosicova1, Andrea Madarasova Geckova2, Jitse P. van Dijk2,5, Martin Rosic3, Ivan Zezula4, Johan W. Groothoff5

1  Kosice Self-Governing Region, Land-Use Planning Department, Kosice, Slovakia
2  Kosice Institute for Society and Health, P.J. Safarik University, Kosice, Slovakia
3  Faculty of Humanities and Natural Sciences, University of Presov, Slovakia
4  Institute of Mathematics, P.J. Safarik University, Kosice, Slovakia
5  Department of Social Medicine, University Medical Center Groningen, University of Groningen, The Netherlands

Submitted: 21 November 2007; revised: 29 July 2008; accepted: 27 November 2008

Published online first: 25 February 2009

Original article

Abstract

Objectives: Regional differences in mortality might reflect 

socioeconomic and ethnic differences between regions. The 

present study examines the relationship between education, 

unemployment, income, Roma population and regional mor-

tality in the Slovak Republic.

Methods: Separately for males and females, data on standard-

ised mortality in the Slovak population aged 20–64 years in the 

year 2002 were calculated for each of the 79 districts. Similarly 

the proportions of respondents with tertiary education, unem-

ployed status, Roma ethnicity and income data were calculated 

per district. A linear regression model was used to analyse the 

data. 

Results: Socioeconomic differences in regional mortality were 

found among males, but not among females. While education 

and unemployment rate significantly contributed to mortal-

ity differences between regions, income and the proportion 

of Roma population did not. The model explained 32.9 % of 

the variance in standardised mortality rate among districts for 

males and 7.6 % for females.

Conclusion: Low education and high unemployment rate seems 

to be an indicator of regions with high mortality of male and 

therefore should be targeted by policy measures aimed at de-

creasing mortality in productive age. 

Keywords: Education – Income – Mortality – Regional differences –  
Roma population – Unemployment.

Introduction

The mortality of a particular population is the result of in-
teraction between many conditions and factors of biogenetic, 
physical and psychosocial character, some of which affect 
mortality directly (e. g. age, sex, genetic changes; smoking, 
food, radiation), and others indirectly (socioeconomic fac-
tors particularly – for example living standard, employment, 
education). These factors have differing intensity in different 
societies and regions. In this way, people are exposed to a 
spatial differentiation of determinants of mortality.
Since the early 1980’s, socioeconomic differences in mortal-
ity and health have become an issue of great importance in 
Europe, North America and Japan. A number of studies indi-
cate significant distinctions between different social groups in 
terms of health, morbidity and mortality, and at the same time 
relating to their socio-economic status, level of education and 
income and other socio-economic factors1–12.
An individual’s position in the social hierarchy is mainly 
determined by education, income and occupation. Although 
these three dimensions of socioeconomic status are strongly 
related to one another, each has its own specific influence on 
health and mortality. All these selected socioeconomic indica-
tors feature among the basic social determinants of health7.
Information about education is available for everyone, and 
educational attainment remains relatively stable over time. 
Also, a cohort effect may occur as the socio-economic status 
of a certain educational attainment group probably changes 
over time13. A lot of studies confirm the well-known find-
ing that people with high education (including both sexes) 
have lower mortality compared with the least educated13–19. 
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Ecological studies have shown that the educational level of an 
area strongly correlates with local mortality rates14, 16–18, 20–22.
Level of education also correlates with level of income, which 
is the basis for measuring socioeconomic position by educa-
tion or by income. Several recent studies have reported a posi-
tive correlation between income inequality and mortality16, 18, 

20, 23–24. Mortality rates are higher in populations experiencing 
highly unequal income distributions (high income inequality) 
compared to populations with relatively more equal income 
distributions (low income inequality), regardless of sex. 
An important measure of social position as well as an indica-
tion of his/her income may be a person’s employment status. 
The link between unemployment and social disadvantage is 
generally accepted within the current socio-economic litera-
ture1. Unemployment typically involves income loss for the 
individual, and several studies also suggest that unemploy-
ment leads to a reduction in happiness and general well-be-
ing. It has furthermore been argued that unemployment may 
be a health hazard, and many studies have shown that unem-
ployed persons have poorer health and higher mortality than 
employed people. It is generally recognised that those who 
are unemployed have lower quality of life and probably worse 
health and shorter life, particularly for males1–2, 4–5,10, 25–29.
A preponderant number of studies treating the relationship 
between socioeconomic determinants and mortality, deals 
with populations in West European, North American or devel-
oped Asian countries. Only a few studies focus on these dis-
parities in Central European countries (mainly in the Czech 
Republic, Hungary and Poland8,10–11,19, 28, 30–33, and a smaller 
number in the Slovak Republic6, 34–35), despite the high degree 
of interest. The situation in Central and East European coun-
tries is of interest for several reasons. First, under the former 
Socialist regime socioeconomic inequalities were factitiously 
suppressed and balanced. Comparisons with the United States 
and Western Europe can show whether four decades of So-
cialist rule in the end produced substantially smaller differ-
ences in mortality. A second reason relates to the unfavour-
able mortality developments since the 1960’s. Results from 
European studies point out that rates of mortality are consist-
ently higher among people with lower than among those with 
higher socio-economic position9, 21–22, 31, 34. Whereas since that 
time the mortality decline has accelerated in the West, it has 
stagnated in Central and East European countries, especially 
among men of working age31. According to cross-national 
comparisons31, mortality differences in the late 20th century 
in the Czech Republic and Estonia were at least as large as 
in western countries; by far the largest however were the 
mortality differences in Hungary. The differences between 
the European Union and the states of Central Europe (Czech 
Republic, Slovakia, Poland and Hungary) are still relatively 

great34. Large inequalities between education and health have 
been found for Hungary and Poland22. Several studies have 
also shown that the Roma population has poor health and high 
levels of many diseases36–39.
For this study, socioeconomic indicators were chosen from of-
ficial statistics available in the Slovak Republic on the district 
level. These indicators are of interest for the population in the 
age group 20–64 years, which is primarily associated with the 
labour market (economically active population). This part of 
the population has relatively the lowest mortality rate by age, 
has finished the process of education and receives a certain 
kind of income (salary or unemployment benefits). The aim of 
the present study was to analyse the geographic distribution 
of mortality in the age group 20–64 years by gender and by 
small area, and to assess the associations between socioeco-
nomic position and ethnicity and mortality in the districts of 
the Slovak Republic.

Methods

The study population covers all inhabitants of the Slovak Re-
public aged 20–64 years in the year 2002. In this year the 
number of inhabitants aged 20–64 years in the Slovak Repub-
lic as of July 1st was 3 332 595 people (49.4 % men). The total 
number of deaths among those aged 20–64 years was 14 448 
(71.9 % men).
To be able to explore regional differences, the study popula-
tion was analysed at the level of districts. The Slovak Repub-
lic is divided into 79 districts, of which 5 constitute the capital 
city Bratislava and 4 the second largest city, Košice. The mean 
number of inhabitants per district is 42 185 persons; ranging 
from 7 349 to 102 556 inhabitants (2002).
The data consist of absolute population numbers and numbers 
of deaths by gender in the districts of the Slovak Republic in 
the year 2002. These data reflect the monitoring of natural 
changes in the population of the Slovak Republic in 2002, 
and were obtained from the Statistical Office of the Slovak 
Republic.
Educational level, rate of unemployment and income were 
used as socioeconomic indicators potentially influencing the 
mortality rate. All indicators were calculated for each district. 
Educational level by gender, using the percentage of inhabit-
ants with tertiary education aged 20–64 years, was based on 
the 2001 population census from the Statistical Office of the 
Slovak Republic. Their mean proportion in the Slovak Re-
public was 12.6 % for men (ranging from 5.2 to 45.0 %) and 
11.2 % for women (ranging from 5.0 to 42.0 %). The number 
of unemployed by gender was obtained from the tally of the 
Office of Labour, Social Affairs and Family of the Slovak Re-
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public. The rate of unemployment was expressed as the pro-
portion of the number of unemployed inhabitants aged 20–64 
years to the total number of inhabitants by gender, and the 
mean values per district in the year 2002 were 15.4 % for men 
(ranging from 2.8 to 33.1 %) and 12.4 % for women (rang-
ing from 2.7 to 26.7 %). Income level (average monthly gross 
income in Slovak Crowns (SKK)) was based on the data of 
the Statistical Office of the Slovak Republic. At the district 
level income data are available only for gross income (net in-
come is about 75 % of gross income) and only for companies 
with 20 and more employees (about 60 % of all companies in 
the country). The mean monthly income in the districts of the 
Slovak Republic was 16 363 SKK (€ 503) for men and 12 065 
SKK (€ 371) for women in the year 2002; ranging from 10 294 
to 25 480 SKK (€ 316 – € 784) for men and from 8 913 SKK to 
18 954 SKK (€ 274 – € 583) for women.

The percentage of the Roma population as an indicator for 
ethnicity was obtained from the 2001 population census of 
the Statistical Office of the Slovak Republic. The average per-
centage of the Roma per district was 2.8 % for men (ranging 
from 0.0 to 16.3 %) and 2.7 % for women (ranging from 0.0 
to 15.9 %).
Using the regional mortality data, the annual standardised 
mortality rate was calculated. For each region the mortality by 
5-year age-groups (20–24, 25–29, 30–34, 35–39, 40–44, 45–
49, 50–54, 55–59, 60–64) and total mortality rate by gender 
were calculated. Regional mortality rates were standardised 
by age using the Slovak population as standard. Mortality rate 
is expressed as the number of deaths per 1000 inhabitants.
To describe the associations between regional mortality, edu-
cational level, unemployment rate, income and the Roma 

Gender

Indicators

Mortality (aged  
20-64 years)

Education  
tertiary*

Unemployment  
rate

Income Roma*

Males 6.30‰ 12.6 % 15.4 % 16,363 SKK (€ 503) 2.8 %

Females 2.41‰ 11.2 % 12.4 % 12,065 SKK (€ 371) 2.7 %

Total 4.33‰ 11.9 % 13.9 % 14,203 SKK (€ 437) 2.8 %

* Population census, 2001

Table 1. Basic data for the 
Slovak population in the year 
2002.

Figure 1. Standardised mortality rates for males aged 20–64 years by districts in the Slovak Republic.
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population, two statistical methods were used – linear regres-
sion analysis and Pearson and Spearman correlations. Analy-
ses were conducted separately for males and females.
Analyses were done using SPSS version 12.0.

Results

The mortality of the inhabitants aged 20–64 years in the Slo-
vak Republic is characterised by a gentle downward trend 
during recent years; compared to the year 1997 the mortality 
rate decreased from value 4.51 % to 4.34 % in the year 2002, 
for males from 6.46 % to 6.30 % and for females from 2.61 % 
to 2.41 %. 
The standardised mortality of the inhabitants aged 20–64 
years by sex in the districts of the Slovak Republic in the year 
2002 is shown in Figures 1 and 2. In the districts of the south-
ern part of the country the standardised mortality rate appears 
to be higher for both sexes.
The male population attains a greater range of mortality rates, 
as the difference between minimum (4.45‰) and maximum 
value (10.98‰) is 6.53‰. Districts in the southern parts of 
Central and Eastern Slovakia are among those with the high-
est standardised mortality rate for males aged 20–64 years. In 
contrast, districts in the northern part of Eastern Slovakia and 

the central part of Western Slovakia are among those with the 
lowest standardised mortality rate for males in that age-group. 
Compared with the standardised mortality rate for males aged 
20–64 years at the national level, which reached a value of 
6.30 ‰ in the year 2002, the majority of the districts (43 out 
of 79) achieved a higher mortality rate than the average rate 
for the Slovak Republic (Figure 1).
The standardised mortality rate for females aged 20–64 years 
in the examined districts showed less marked disparities; the 
difference between the marginal values is 2.56 ‰ (minimum 
value 1.26 ‰, maximum value 3.82 ‰). Higher mortal-
ity rates for females are markedly evident in the districts of 
Southern and Central Slovakia. The majority of the districts 
(42 out of 79) attained a lower standardised mortality rate for 
females aged 20–64 years than the average national mortal-
ity rate, being 2.41 ‰ in the year 2002 (Figure 2). There are 
markedly smaller differences compared to males, and the var-
iance between the district with highest standardised mortality 
rate and the average for the Slovak Republic was only 1.41 ‰ 
for females (4.68 ‰ for males).
Tables 2 and 3 show the basic statistical information about all 
variables included in the analyses, and differences in tertiary 
education, unemployment, income and Roma population by 
gender at district level of the Slovak Republic. There is signif-
icantly higher proportion of higher education, unemployment 

Figure 2. Standardised mortality rates for females aged 20–64 years by districts in the Slovak Republic.
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rate, income and Roma population among males in compari-
son to females within districts of Slovakia.
The results of the Pearson and Spearman correlations are 
presented in Table 4. This shows the correlations between 
standardised mortality rate, the percentage of inhabitants 
with tertiary education, the unemployment rate, average in-
come and the percentage of Roma inhabitants for males and 
females aged 20–64 years in all districts of the Slovak Repub-
lic. For males, correlations between standardised mortality 
rate and tertiary education, unemployment rate and income 
were significant at the 0.001 level (2-tailed), but correlations 
with the Roma population were not significant; relationships 
shown by Spearman correlation between standardised mortal-
ity rate and tertiary education and unemployment rate were 
significant at the 0.001 level (2-tailed), while average income 
was significant at the 0.01 level (2-tailed). Tertiary education 
had the strongest association with standardised mortality rate 
for males aged 20–64 years in the examined districts. For fe-
males, Spearman correlation between standardised mortality 
rate and tertiary education was significant at the 0.05 level 
(2-tailed). Other correlations between standardised mortality 
rate and the mentioned socio-economic indicators were not 
significant.
The relationship between standardised mortality rate for in-
habitants aged 20–64 years by sex and socio-economic in-

dicators together in the districts of the Slovak Republic is 
presented as revealed by linear regression in Table 5. The de-
pendent variable is the individual standardised mortality rate 
by districts separately for males and females (continuous); the 
independent variables are selected socioeconomic indicators 
by districts separately for males and females (all continuous). 
The model explains 32.9 % of the variance in standardised 
mortality rate among districts for males, and 7.6 % of the vari-
ance in standardised mortality among districts for females. 
The proportion of males with tertiary education and unem-
ployed males contributed to the prediction of the standardised 
mortality rate for males in the districts of the Slovak Repub-
lic; however, none of the four selected socio-economic indica-
tors contributed to the prediction of the standardised mortality 
rate for females in the examined districts.

Discussion

This study demonstrates that the standardised mortality rate 
among districts in the Slovak Republic in the male population 
aged 20–64 years can be predicted by the proportion of males 
with tertiary education and the male unemployment rate in 
any particular district. The average monthly gross income and 
proportion of the Roma population do not contribute to this 

Table 2. Socioeconomic indicators and ethnicity by gender.

Indicators Males Females

Mean Median Range Variance Mean Median Range Variance

Education tertiary (%) 11.8  9.0 39.8 50.3 10.4  8.2 37.0 37.7

Unemployment rate (%) 16.2 16.0 30.3 52.1 13.1 12.7 24.0 30.9

Income (SKK) 14,614 13,956 15,186  9,679,248 11,090 10,802 10,041  3,394,267

Roma (%)  3.0  1.6 16.3 13.6  2.9  1.5 15.9 13.1

Table 3. Differences in tertiary education, unemployment, income and Roma by gender.

Mean N Std. Deviation Paired Differences t df Sig.
(2-tailed)

Mean Std. Deviation

Pair 1 Education tertiary – male 11.814 79 7.0941 3.1316 2.5392 10.962 78 .000

 Education tertiary – female 10.362 79 6.1407

Pair 2 Unemployment rate – male 16.200 79 7.2184 3524.051 1509.535 20.750 78 .000

 Unemployment rate – female 13.068 79 5.5613

Pair 3 Income – male 14613.99 79 3111.149 1.4519 1.3655  9.451 78 .000

Income – female 11089.94 79 1842.354

Pair 4 Roma – male 2.992 79 3.6865 .1013 .2579  3.489 78 .001

 Roma – female 2.891 79 3.6243
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prediction. The proportion of females with tertiary education, 
the female unemployment rate, the average monthly gross 
income and the proportion of the Roma population do not 
predict the differences in standardised mortality rate between 
districts.
The analysis included all causes of death, since the age struc-
ture of mortality by causes of death on district level is not 
available. With regard to the Slovak population in the year 

2002, the higher proportion of deceased in terms of causes of 
death for male and female aged 20–64 years was for diseases 
of the circulatory system and neoplasms.
Most of the published studies dealing with spatial analysis 
of mortality refer to the significant relationship between so-
cioeconomic indicators and mortality rates for both sexes2, 

4–5, 8, 10–11, 14, 16, 20, 23, 30. There are also studies, however, which 
came to similar conclusions as we do in ours. In these stud-

Indicators

Education tertiary Unemployment rate Income Roma

Males

Pearson Correlation

Standardised mortality rate -.499***  .478*** -.404***  .184

Education tertiary -.586***  .818*** -.278*

Unemployment rate -.644***  .657***

Income -.318**

Spearman Correlation

Standardised mortality rate -.631***  .471*** -.367**  .216

Education tertiary -.567***  .634*** -.318**

Unemployment rate -.672***  .718***

Income -.403***

Females

Pearson Correlation

Standardised mortality rate -.155  .173 -.083  .214

Education tertiary -.591*** .901*** -.296**

Unemployment rate -.587***  .646***

Income -.294**

Spearman Correlation

Standardised mortality rate -.242*  .157 -.102  .080

Education tertiary -.645***  .815*** -.390***

Unemployment rate -.592***  .747***

Income -.381**

*** Correlation is significant at the 0.001 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)

Table 4. Correlations between 
standardised mortality rate, 
indicators of socioeconomic 
status and Roma population by 
gender (Pearson and Spearman 
Correlations) – separately.

Indicators

Males Females

Unstandardised 
Coefficients (Beta)

Sig.
Unstandardised 
Coefficients (Beta)

Sig.

Education tertiary -.076 .011* -.036 .140

Unemployment rate .081 .004** .002 .904

Income .0001 .271 .000 .203

Roma -.062 .156 .028 .220

R Square .329 .076

Dependent Variable: Standardised death rate by gender
** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)

Table 5. Linear regression 
between standardised 
mortality rate, indicators of 
socioeconomic status and 
Roma population by gender –  
together.
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ies, the relationship between socio-economic indicators and 
mortality is significantly higher for men than for women4–5, 

8, 11, 23. These analyses come predominantly from European 
countries (Hungary, Spain), US metropolitan areas and from 
Japan. However, there is a limitation in these studies. Most of 
them concern the whole population from birth to death. This 
significantly distorts the results because of the higher mortal-
ity among older people, which in turn increases the general 
mortality rate. In our study we tried to avoid this limitation by 
including only people aged 20–64 in our analyses. This part 
of the population suffers from the lowest values of mortality 
as a consequence of the typical u-curve of mortality by age, so 
extrinsic factors (especially socioeconomic and health condi-
tions) have greater influence on mortality in the 20–64 years 
age-group compared with the elderly group, where the effect 
of diseases on mortality is more predominant.
Accompanying the changes in political and social conditions 
in the Slovak Republic starting in 1990, there was a strong 
change in the demographic trend, which may be termed as 
transition to a new model of reproductive behaviour. Since 
that time, the period of mortality stagnation has ended and life 
expectancy for both sexes has increased. The relationships be-
tween socioeconomic factors, health and mortality indicators 
in the population and its selected groups have started being 
much more intensively studied and analysed. A similar situa-
tion has also emerged in the Czech Republic, where two stud-
ies concerning spatial analyses of mortality and socio-eco-
nomic status have been performed19, 30. However, the spatial 
analyses studying these dependencies are still lacking in the 
Slovak Republic. We believe therefore that the present study 
brings important knowledge to fill the information gap about 
the Slovak Republic, as a necessary part of the whole picture 
of developments in Central Europe.
The available analyses from Slovakia focus mainly on the 
health status of the population, the majority of them are ap-
plied only at state level and compare Slovakia as a whole with 
other countries34–35, 40, and very little analysis has been done 
at district level6. The results of these analyses show, similar to 
European studies, that social and economic conditions (edu-
cational level, poverty, unemployment) strongly influence the 
health of inhabitants in the country. 
There may be several reasons why this study has revealed 
different correlations between standardised mortality rate 
and all four indicators for socio-economic position for males 
and females, and also why there is different explained vari-
ance in the standardised mortality rates per district by gender. 
Firstly, the distribution of standardised male mortality rates 
among the districts of the Slovak Republic is markedly differ-
ent from female mortality. Women are characterised by much 
lower values for mortality, and their range is lower as well. 

The influence of particular socioeconomic factors on female 
mortality rate is then less striking.
Secondly, the indicator of average monthly gross income 
should be an important factor, but at present this is availa-
ble only for companies with 20 and more employees at the 
district level in Slovakia, which is a limitation of the present 
study, because the proportion of smaller companies and self-
employed is relatively high (about 40 %), and we do not have 
data showing the income rates for male and female employ-
ees in the smaller companies. Figures for the proportions of 
smaller companies and self-employed are more inaccurate at 
smaller territorial level. This shortage of data probably ex-
plains the lack of significance in our results regarding the 
relationship between average monthly gross income and mor-
tality rate for both sexes.
Thirdly, concerning the rate of unemployment in the districts 
of the Slovak Republic, noticeable differences between males 
and females can be seen. The rate of unemployment for males 
has a wider range between districts than for females. At the 
same time the number of districts with a higher rate of male 
unemployment is evidently larger than for female unemploy-
ment. The phenomenon of unemployment among females is 
artificially reduced by household work or maternity and pa-
rental leave, which lasts for three years in the Slovak Repub-
lic. Furthermore, it has been found that females experience 
their unemployment less negatively than males, which could 
lead to lower mortality rates3, 10, 25, 27, 29. These could be the 
reasons why the overall influence of female unemployment 
on their mortality is reduced.
According to the UNDP report36, in Slovakia the health of 
the Roma population is assessed as being worse compared 
with that of the majority, which might be due to their poor 
socio-economic situation (low educational level, high unem-
ployment rate, high proportion of poverty) and the related un-
suitable living conditions and infrastructure in their places of 
abode, especially in the settlements. Results from published 
literature on Roma health in Central Europe show several dif-
ferences between the Roma population and the general popu-
lation. Among the Roma higher birth and fertility rates are 
found, but also higher death rates, earlier start of reproductive 
activity and longer reproduction period, lower life expectancy 
and higher rates of illness36–38. The Roma population is also 
disadvantaged by lower education levels and greater illiteracy, 
which represent a major barrier to successful involvement in 
the labour market36.
The strengths of our study are the area-based design and age 
specification of the population. In many countries individu-
ally-based data on mortality by age are not available, while 
area-based data are mostly available and comparable. Focus-
ing on lower geographical level (e. g. areas, regions, districts) 
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seems to be more accurate than country comparisons or state 
level analysis, but studies based on sub-national entities are 
less common2–6, 10–11, 14, 16, 18, 20, 23–24, 28, 30, 32–33, 38. Some of these 
studies focus only on analysis of a given area and do not in-
clude spatial comparison between them28, 32–33.
The limitations of the present study are lack of data on income 
and on the proportions of Roma population. The indicator of 
income (average monthly gross payment) is available only for 
companies with 20 and more employees at the district level 
in Slovakia. The proportion of such enterprises is about 60 %. 
However, the total number of small enterprises can not be de-
termined due to unavailable data. Its determination is further 
impaired with decreasing size of the territorial units assessed. 
This phenomenon probably explains the lack of significance 
in our results regarding the relationship between income and 
mortality rate for people aged 20–64 years in the districts of 
the Slovak republic. As for the data on the population with 
Roma ethnicity, our source was the national population cen-
sus, in which everybody may freely claim their own ethnic 
background. The majority of the population links their ethnic 
background with their ethnic affiliation. There is an excep-
tion in the Roma ethnic group, however, as they mostly claim 
ethnic backgrounds other than Roma. Most frequently they 
associate themselves with the majority ethnic group in a given 
territory (which means in most cases either Slovak or Hungar-
ian backgrounds).
Some previous studies dealing with mortality and socio-eco-
nomic inequalities in European countries have examined this 
association primarily at the individual level. In the present 
study, we wanted to explore regional differences, so we car-
ried out the analyses using data at the district level. This study 
is a spatial analysis of mortality, which includes all deaths in a 
particular period in all districts of the Slovak Republic.
By and large, the results indicate the great need for continua-
tion with further analyses of mortality and its determinants. In 
a following study the population mortality should be analysed 
in relation to other socio-economic factors. Furthermore, it 

would be interesting to study the relationships between mor-
tality and separate factors in the context of their change over 
time.
The last decade has seen major developments in public health 
policy in a number of societies. The traditional focus on im-
proving the population’s overall health has been widened to 
include a commitment to reducing health differences between 
population groups7. No official policy focusing on mortality 
and reducing regional differences has been developed yet in 
the Slovak Republic; although policy on the studied variables 
exists. The important concerns are currently labour market 
policy, education policy and income policy; there is also some 
social reform in progress with impact on senior citizens (pen-
sion reform). These policies are focused on individual groups 
within the population with regard to the given issues; they are 
not focused on regional proportions, but it might be expected 
that the combined effects of such policies will contribute in 
the end to reducing regional differences in mortality. In the 
Slovak Republic there is a lack of well-developed family pol-
icy with support for the function of the family and services 
for families; the interconnectedness of the educational system 
with the labour market is weak; and policies focusing on bet-
ter solutions for problems of the Roma population and their 
integration in society are still underdeveloped.
In conclusion, the results of this study point out a striking 
mortality differentiation in relation to selected socio-econom-
ic indicators (educational level, unemployment rate and in-
come) by gender in the Slovak Republic. In males, education-
al level and unemployment rate contributed to the prediction 
of the standardised mortality rate in the districts of the Slovak 
Republic in the population aged 20–64 years. In females, no 
significant connection was found.
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