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Abstract

The main objectives of the article were: a comparison of the demographic and SE indicators in the
South Moravian Region, a study of the development of demographic and SE indicators in the
South Moravian Region in the years 2006-2015 and the clustering of similar districts on the basis
of demographic and SE indicators as well as mortality and its main causes. The set of aspects affecting
the structure of mortality represented 12 demographic factors and 2 socio-economic factors. The
results of the composite indicator and the beta convergence indicate that the positive development
of the analysed factors was mainly achieved by the VySkov District and the Brno-Country District,
while negative development was observed in the Bfeclav District. The cluster analysis was based on
four clusters: cluster 1 (Bfeclav, Hodonin and Znojmo districts) showed below-average values of the
demographic and the socio-economic indicators with a relatively favourable mortality rate based on
causes of death; cluster 2 (Blansko and Vyskov districts) was classified as average; cluster 3 (mainly
including the Brno-Country District) was seen as the best and cluster 4 (mainly including the Brno-
City district) was observed to have negative development.

Keywords: cause-specific death rate, demographic and socio-economic determinants, cluster analysis,
South Moravian Region
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INTRODUCTION

Population mortality and morbidity, their
structural and spatial distribution, development
over time and overall monitoring, are key issues
of health geography, epidemiologic surveys and
policy formation in the area of public health (Lee
et al, 2009). Analyses of mortality and morbidity
serve as a starting point for the planning and
development of effective interventions focused on
a reduction of inequalities in the health condition
of the population, in both its structural and spatial
aspects (Marmot et al, 2008). Demographic and

socio-economic (SE) determinants are generally
considered as one of the main groups of factors
affecting not only health, morbidity and mortality
rates but also the overall quality of life of the
population (Tobiasz-Adamczyk et al, 2011). These
factors are determined not only by the social
structure but also by the spatial structure on various
regional scale levels (Barton & Grant, 2006; Borrell
et al, 2013). Recently, especially international
references have revealed a shift of the research
from the national and regional to the intra-regional
or even local scale (Luck et al., 2006; 2014).
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Theoretical Assumptions

In terms of the theoretical assumptions, a brief
definition of the key determinants of mortality, the
development and status of mortality in the Czech
Republic and the purpose of mortality indicator
monitoring are presented. Mortality is an important
factor of demographic processes and analyses of
morbidity, while mortality and the cause-specific
death rate are the main values indicating the health
condition of the population (Fraser and George,
2015). Mortality is also considered one of the key
indicators of the success or failure of national
development reflecting the ability of the society to
transform the economic capital to the health of its
population (Shkolnikov et al., 2004). Mortality and
morbidity in general are determined by a number
of factors (Lundquist et al., 2014):

1) genetic and demographic,

2) environmental factors represented by climatic
conditions and the environment,

3) socio-economic and cultural.

These factors are determined by al and the
social conditions of the environment in which the
people live, with a subsequent effect on the social
and community networks and individual lifestyle
factors (Dahlgren and Whitehead, 1991). A number
of such factors appear to influence mortality,
morbidity and the overall health condition of the
population, with the manifestation of the effect in
a long-term horizon, sometimes. Simply speaking,
the current health condition of the population and
its determinants form the future resultant of the
general mortality level and cause-specific death rate
(Barton and Grant, 2006).

The level of mortality in the Czech Republic
has improved since 1989. This can be explained
by the mutual interactions of multiple agents,
with the major ones including the improved
quality of healthcare along with a number of
related aspects (the use of modern therapeutic
procedures, technologies etc.), in addition to direct
healthcare. The situation is further improved by
the orientation of the population towards a healthy
lifestyle, a broader portfolio of food, the transfer
of the economically active population from the
industrial to the service sector, a more favourable
environment quality etc. (Hubelova, 2014a).

In the international context, the mortality level in
the Czech Republic continues to be unsatisfactory,
reaching below-average values in the EU context.
The standardized mortality rate in the Czech
Republic was 20% or 19% above the EU mean in
the male and female population, respectively (IHIS
CR, 2015). The cause-specific death rate is classified
and coded pursuant to the “International Statistical
(Classification of Diseases published by WHO
(WHO, 2011). The structure of the cause-specific
death rate in advanced countries is dominated by
non-communicable diseases (NCD), a disease class
to a large extent affected by lifestyle (Muniz et al,

2012). The diseases representing the man cause-
specific death rate include (1) circulatory system
diseases (chapter IX); (2) neoplasm (chapter ID);
(3) respiratory diseases (chapter X); (4) digestive
system diseases (chapter XI) and (5) external causes
of death (chapter XX). Like all advanced countries,
the Czech Republic cannot manage to achieve an
improvement in the occurrence of NCD as direct
consequences of an unhealthy lifestyle (Arruda
etal,2015).

NCD represent a serious health issue in advanced
countries with all its socio-economic consequences.
The occurrence of new deaths for NCD with
increasing age grows from middle age on up with
a culmination in the 50 and over age groups (NIPH,
2015a). The most frequent cause-specific death rate
in the Czech Republic is represented by circulatory
system diseases (accounting for about 50% of all
deaths, mainly in the form of circulatory system
diseases), followed by malignant tumours (around
25%; ITHIS CR, 2016). Although the mortality of
the circulatory system diseases has successfully
been slightly reduced, this indicator is still high
in comparison to the EU 15 mean (about twice as
high). The increasing prevalence of chronic forms
of circulatory system diseases and the virtually
constant mortality rate connected with these
diseases is a consequence of improved medical
care, paradoxically enough (Bruthans, 2000). The
incidence of tumour diseases has grown in the
past decade by 5.8% in males and 6.1% in females,
with a rather constant mortality rate (Ministry
of Health CR, 2014). The recent rate of deaths for
respiratory diseases in the Czech Republic amounts
to less than 6% in males and 4.7% in females and is
equal to the EU mean, although there are countries
with considerably lower rates of deaths caused
by respiratory diseases (for example Austria or
Sweden). Mortality caused by digestive system
diseases is slightly higher in the Czech Republic in
comparison to EU Member States but its share in
total mortality is relatively low (Ministry of Health
CR, 2014).

A very strong effect of demographic and socio-
economic factors on the health state and mortality
of the population is currently considered to be
established (Marmot et al., 2008; Marmot and Bell,
2012). Demographic and SE determinants are used
by large national and international comparative
studies of health and health condition (EC, 2012;
Borsch-Supan et al, 2013; Minicuci et al, 2016).
Published study results include indicators of gender
and age structure, education level or gross national
or domestic product (GNP/GDP) per capita (Khang
et al, 2010) in the demographic and SE predictors.
The often discussed mortality determinants are
those on the macro level, such as in connection with
the incurred costs of public health or GDP of selected
countries (Jurges, 2007; Swift, 2011). However,
above a certain GDP level, the correlation between
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economic progress and health or mortality weakens
(Clark, 2011). The reason is that the GDP indicator
does not cover the territorial distribution of income
within the society on the territorial micro level and
yet it is income that is clearly a significant context
determinant of population health and morbidity
in developed (for example European) countries
(Brandt et al, 2012). An important question then
is when and how individual income is reflected in
the inequality of health over the course of human
life and death at its end. For that reason, a shift
of the relevant research from the national and
regional to the intra-regional or local level (Luck
et al,, 2006) is observed. Torre and Myrskyla (2011)
have discovered that increased income inequality
increases the infant and child mortality rate, but
were unable to identify the responsible underlying
mechanism (the assumptions may include, for
example, a lack of social services or the stress of the
parents). While most studies of income inequality
focus on the current situation, Subramanian and
Kawachi (2004) have pointed to the existence of
delayed effects of income inequality.

Epidemiological studies focus on demographic
factors of mortality (gender, age, education,
occupation, unemployment, marital status etc.)
and SE effects (the social status of an individual in
his/her job and in the society, economic condition,
income, health literacy, availability of healthcare
etc.). There is a clear link to the socio-economic
status (SES; Glazier et al., 2014; Fraser, George, 2015;
Minicuci et al, 2016). For that reason, one may say
that health, health condition and mortality level
in effect follow SES gradients. Many research and
study reports prove that individuals with lower
SES show higher morbidity, handicap, premature
death and mortality in general and they suffer from
diseases more often in the course of their lives,
which is also reflected in a shorter healthy lifespan
and overall survival chances (NIPH, 2015b). On the
other hand wealthier and educated individuals are
healthier than less educated individuals living in
relative poverty (Frank et al., 2003; Matthews et al.,
2005). The SE gradient in health, well documented
in many countries, can be seen in this connection
(Veugelers et al., 2001).

The current SES of an individual is a significant
prerequisite for the further development of his/
her health condition and subsequent successful
aging (extension of healthy life years, active leisure,
participation in community life, etc.). This is proved
by studies describing current demographic and
SE characteristics and other circumstances of SES,
especially in the senior age group (McLaughlin
et al, 2010). Other studies also suggest that
SES factors applied in the past (such as family
background, SES in childhood, job status etc.) show
a substantial and long-term effect not only on
individual health (Pruchno et al,, 2010; Brandt et al.,
2012) but also on the level of mortality (Galobardes,

2004; Frijters et al.,, 2010). Recent publications also
mention evaluations of the relationship between
morbidity and a high infant and child mortality
rate or between mortality and economic recession
in childhood (Berg et al., 2009; Portrait et al., 2010;
Delaney et al, 2011). Survival chances differ
considerably depending on where the individual
is born and brought up. Thus the survival chances
are differentiated by county as well as by smaller
geographical units. There is also a certain social
transition showing that the lower the SE position,
the worse the health condition (Marmot et al., 2008).

Research Objectives and Study Area

The main objectives were:
1) a comparison of demographic and SE indicators
in the South Moravian Region (SMR) with the
help of the composite indicator,

2) astudy of the development of demographic and
SE indicators in the South Moravian Region in
the years 2006-2015 with the application of the
convergence method,

3) clustering similar districts on the basis of
demographic and SE indicators and mortality
and its main causes in the timeline 2006-2015
with the help of cluster analysis.

The SMR consists of seven districts — LAU1
(Blansko, BL; Brno-City, BM; Brno-Country, BV;
Breclav, BR; Hodonin, HOD; Vyskov, VYS; Znojmo,
ZNM) and borders Slovakia in the east and Austria
in the south, and the South Bohemian, Vysocina,
Pardubice, Olomouc and Zlin regions of the Czech
Republic, in the direction from the western to the
north-eastern boundary of the region (Fig. 1). The
SMR with its area of 7,188 km? is the fourth largest
region of the Czech Republic.

Despite their relatively small size, SMR districts
are relatively distinct and unique, due to natural,
historical and economic characteristics, which are
subsequently reflected in specific demographic
features and various socio-economic profiles
(district characteristics can be found in more
detail in Hubelova, 2014b). Blansko District (BL)
is one of the least populous ones in the region.
The economy in the district has always had an
industrial-agricultural ~ character.  Engineering,
with its 100-year tradition, is the most important
of the industrial sectors. Employment in the
Blansko District is generally facilitated by the easy
transport accessibility of Brno companies (the
railway corridor). The age structure of the district
and the age index are average with respect to the
nationwide indicator. The minor population decline
by natural population change (the mortality rate
slightly outweighs the birth rate) is at least partially
offset by migration growth.

Brno-City District (BM) is a traditional commercial
and cultural center of SMR, it is the second largest
education center in the Czech Republic and also
a regional health center. Brno-City District is
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1: Administrative breakdown of the South Moravian Region

Source: own elaboration

characterized by the trend of suburbanization,
where the inhabitants working in the city move
to suburban zones. The unemployment rate is
relatively low and is conditioned by the sectoral
structure of the regional economy, transport
accessibility and the quality of local infrastructure.
As a result of suburbanization, the average age
index is above average, and the relatively favorable
fertility rate is not enough to mitigate the aging
process. The Brno-City District is characterized by
a decrease in population, as both the natural and
migration growth is negative, while migration
decline exceeds the natural loss. The educational
structure is very favorable, especially the above-
average share of people with university education.
The Brno-Country District (BV) is the second
largest in terms of population in the SMR and its
size is gradually increasing. An important role for
this is played by immigrants from the Brno-City
District, taking advantage of the good conditions
for construction in the quiet environment of the
municipalities of the Brno-Country District with
relatively good transport links to the regional city
of Brno. The registered unemployment rate has
long been one of the lowest in the region, which
is also due to the fact that the inhabitants of the
district find employment opportunities, especially
in the city of Brno. In the Brno-Country District,
due to the suburbanization process, the age groups
under 14 years and over 65 are practically balanced
and the age index is low. In the characteristics of
natural and migration movement, the Brno-Country
District exhibits growth, which is reflected in the
significantly positive overall growth while the
educational structure is also at a very good level.
Due to favorable soil and climatic conditions, the
Breclav District (BR) has historically had a strong
tradition in agriculture. Due to the rather peripheral
location and the agricultural character of the
district, there is an increased unemployment rate
associated with the lower educational level of the
population, especially in smaller municipalities

40Kbmetas

below 1 thousand residents. The age structure of
the population with a below-average age index is
relatively favorable. Both natural and migration
growth, and thus total growth, have had slightly
positive and balanced values in the long term.
In the district, there is an increased number of
recipients of social benefits, which are indicators of
the potential occurrence of social exclusion.

The Hodonin District (HOD) is a typical peripheral
location on the Moravian-Slovak borderland.
The demise, or various transformations of large
industrial enterprises, which were among the
main employers in the past, is reflected in the high
unemployment rate, which in the long term is one
of the highest in the Czech Republic in the inter-
district comparison.

This is one of the reasons for the negative
migration balance, when labor migration from the
district also results in a negative natural increase
and declining population. These phenomena are
also accompanied by an increasing age index.

The economy in the VySkov District (VYS)
traditionally has an  industrial-agricultural
character. Employment is greatly aided by the
historically easy transport accessibility of Brno
businesses and at present the city of Brno has
emphasized this task even more. The district has a
favorable age structure, shows a positive natural
and migration increase and thus a positive total
increase of the population along with a favorable
educational structure. Similarly, to the Brno-Country
District, the VySkov District is also influenced by
new housing construction and the continuing trend
of suburbanization

The Znojmo District (ZNM) lies on the Moravian-
Austrian border and is one of the agro-industrial
regions with slightly prevailing agriculture.
Due to the generally low industrialization of the
district, the absence of large enterprises and the
seasonality of some activities, the district achieves
high unemployment. This is, among other things,
the reason for the very low natural, migration and
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hence overall increase, which in some years shows

negative values. At the same time, the educational

structure and the increasing value of the old age
index are not very favorable.

The purpose of the research was to analyse
demographic and SE indicators which might be
considered complex indicators (determinants)
representative of the theoretical model of mortality
indicators:

1) demographic indicators: standardized mortality
rate by the most frequent cause-specific death
rate (circulatory system diseases, respiratory
and digestive system diseases and external
causes of death; chosen standard SMR), aging
index, neonatal mortality rate, the percentage
of children with a birth weight below 2.5 kg,
the total abortions /livebirths ratio and the
proportion of spontaneous miscarriages,

2) SE indicators: percentage of the unemployed in
the 15-64 age group and the proportion of paid
out housing allowances per person.

Mortality is a significant factor of demographic
processes and analyses of mortality by the main
cause-specific death rate are one of the main
values showing the health condition of the
population (Ward, 2012; OECD, 2013). Mortality is
an indicator of state success reflecting economic
standards and their transformation to population
health (Shkolnikov et al, 2004). The age structure
of the population expressed by the aging index
results from the long-term progress of the basic
demographic processes (Durcek and Richter, 2014).
Butat the regional level LAU1, the aging index affects
other factors such as the trend of suburbanization.
The effect of suburbanization is to rejuvenate the
age structure, because higher mobility is exhibited
by people in an economically younger age and who
are more educated (Hubelovd, 2014a). Neonatal
and infant mortality rate are considered to be
an indicator of the region’s economic maturity,
standards of healthcare and lifestyle, along with the
proportion of children with a birth weight below
2.5 kg (Galobardes et al, 2004). The abortion and
spontaneous miscarriage percentage is one of the
demographic phenomena significantly contributing
to the health of the population (Norsker et al,, 2012).

Significant SE determinants include the position
on the job market. The health consequences of
unemployment are extensive, beginning with
mental disease and ending with circulatory system
diseases (Shumaker et al, 2009). The negative
effects of unemployment are direct, manifested by
depression or a loss of self-confidence, connected
with a worsened quality of life (Hubelova, 2014c).
The proportion of paid out housing allowances
per person is an indicator of the scope and depth
of poverty (Ourednicek et al, 2011). This indicator
may be used for the monitoring of areas with higher
concentrations of an SE-weak population, pointing
out the social deprivation of territories (McGuinness

et al, 2012) and an assessment of spatial
differentiation in household income (Hibelova,
2014a), which in turn influence morbidity, mortality
and other demographic indicators.

MATERIALS AND METHODS

Data Collection and Methods

The panel data for this paper was used involving
measurements from the seven SMR (BL, BM, BV, BR,
HOD, VYS, ZNM) over the years 2006-2015 (Fig. 1).
The selection of variables (of a cardinal nature)
was done purposefully with the a-priori belief that
these might contribute to the construction of the
standardized cause-specific mortality (expressed
as % and calculated as a summation indicator from
circulatory system, respiratory and digestive system
diseases, neoplasm as well as external causes
of mortality) and a socio-demographic profile
encompassing variables as follows: death rate (%o;
deaths per 1,000 members of the population), aging
index (%), neonatal and infant mortality rate (%o;
dying in 28 days, or within the first year of life
per 1,000 live births), spontaneous abortion rate
(per 100 of all abortions), abortion rate (per 100 live
births), the rate of children with a live birth under
2.5 kg (per 100 live births), unemployed people
aged 15-64 in the population (%), the proportion
of paid out housing allowances per person (CZK/
allowance).

The source for all data used in this paper was the
Czech Statistical Office (CSO, 2016a; 2016b; 2016¢)
over the years 2006-2015.

To support the primary target of the paper, the
partial objectives to be addressed were threefold:

1) to construct a composite indicator involving
sub-indicators (described above) to capture
a collective socio-demographic mind-set of SMR
using the min-max method of standardization
with the range of values <0; 100> and the simple
average approach for aggregation;

2) to investigate whether the districts converged/
diverged in the years 2006-2015 in terms of
the socio-demographic profile using beta (based
on a slope of fitted regression line) and sigma
(based on standard deviations) approach. More
specifically, the beta approach assumes units to
converge if originally low values grew faster (as
measured by geometric mean) than originally
high values. On the other hand, the sigma-
convergence takes place if the dispersion of units
(as measured by standard deviations) declines
over time;

3) to establish groupings of districts in the years
2006-2015 with respect to the cause-specific
mortality and the demographic and SE profile
by means of both hierarchical (based on Ward’s
method using squared Euclidean distance) and
non-hierarchical (based on k-means) cluster
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analysis. More specifically, the Ward’s method
was carried out first to determine the number
of clusters which served then as seed points for
the k-means method generating the final cluster
solution.

RESULTS

Before running the analysis, the correlation
matrix was inspected first to identify substantial
correlations (R > 0.8) as these might distort the
composite indicator. Owing to this, the neonatal
mortality rate was eliminated as it highly
correlated with the infant mortality rate (R = 0.84).
Furthermore, the variables were checked for
possible skewness and kurtosis (as measured by
corresponding coefficients), however, as these were
rather low, the data were not submitted to any
transformations.

In the next step, it was examined whether
districts converge or diverge over time. Using the
beta approach, it may be concluded that despite the
slight negative slope (b1 = -0.0013) pointing to the
weak convergence, the tendency cannot be deemed

as substantial as the index of determination tends
to be low (R? = 28.32%). Despite that, there are
development trends in the assessed demographic
and SE indicators in the period 2006-2015 in the
individual districts and towards the status of the
monitored indicators in 2015. The highest value
of the composite indicator 67.8 compiled from the
demographic and SE determinants was achieved
in 2015 by the BV district, followed by BL with the
value of 55.6 and VYS with the value of 55.5. The
worst rank was occupied by the HOD district with
its composite indicator value of 47.7 and BR with
the value of 45.5 (Tab. D).

The positive development of the composite
indicator can mainly be seen in the VYS district,
which achieved the highest improvement of its
demographic and SE indicators in the period in
question. Although the initial value of the composite
indicator in 2006 was the lowest in comparison
to all SMR (below 40), it increased to more than
55 by 2015. The highest value of the composite
indicator was achieved by the BV district, but the
improvement dynamics were not as high (1.014)
as in the case of the VYS district (1.038). On the

I Resulting values of beta-convergence in the period 2006-2015 and geometric mean (districts of the South Moravian Region

in 2006-2015)

year

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 geo-mean
district
BL 50431 62.886 59.617 55.635 56.830 52.810 47.265 55272 56.000 55.618 1.011
BM 47968 49.270 55930 52.364 46.272 51.159 43.174 43.338 41.367 50.352 1.005
BV 59.628 68.993 70.535 63.891 70.334 58119 57.511 54981 61.151 67.755 1.014
BR 53.319 65.566 63.965 53.805 48915 48610 37861 51.176 40.166 45511 0.983
VYS 39.527 60.112 64.785 58.819 60.393 55126 57.029 52.563 51.296 55.501 1.038
HOD 44750 56.871 57.315 43.829 41.196 41.859 49422 36.796 42.347 47.659 1.007
ZNM 44,020 64.194 61.345 54780 41.629 41.343 47.530 40.167 42417 50.867 1.016
Source: own elaboration on the basis of data of the Czech Statistical Office 2016a; 2016b; 2016¢
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other hand, the worst development of the analyse
indicators was shown by the BR district, where
demographic and SE conditions worsened and
the composite indicator value decreased from 53
in 2006 to 46 in 2015 (Tab. I). The other districts
(BL, BM, HOD and ZNM) formed a cluster with
similar values of the composite indicator and the
geometrical mean (Fig. 2).

The line plot revealed alternating tendency
over time as demonstrated by declining standard
deviations in the years 2006-2008, reaching its peak
value in year 2010 followed by a rise in years 2010-
2014. In other words, besides the dramatic change
in year 2010, the dominating tendency seems to
be rather divergence in recent years indicating
deepening demographic and SE disparities among
districts (Fig. 3).

Last but least, the organization of districts over
time into 4 clusters (Tab. IT) was performed.

Clusters were then described along cause-specific
mortality and demographic and SE indicators
using a profile diagram with means and error bars
(with the length of whiskers equal to one standard
deviation; Fig. 4).

Cluster 1 is typified with the lowest cause-specific
mortality, however, at the same time with the worst
demographic and SE performance. This mainly
applies to the districts of BR, HOD, ZNM in the

1.05

border area of both the SMR and the Czech Republic.
Within the monitored period (calendar years) this
cluster of districts mainly unified in the years 2012-
2014. Although the age structure of these districts
is relatively favourable, and most likely affects the
relatively positive situation in mortality by cause
of death, the real cause is rather the echo of the
transfer of the younger productive age population
in the past (Hubelova, 2014a). The current onset of
aging of the population is also shown by its high
dynamics expressed by the changed aging index
(Fig. 5). Attenuation of the traditional economic
activities, as well as insufficient transport, social and
healthcare infrastructures in these districts leads
to above-average emigration and unemployment,
in effect leading to negative changes in the
demographic and socio-economic structure of
the population. These districts are characterised
not only by a lack of job opportunities but also,
in many cases, by a lack of qualified and willing
workforce, paradoxically enough. Moreover, the
spatial concentration of individuals dependent
on social allowances (expressed by housing
allowances) creates, in the long-term horizon, the
risk of development of poverty and social exclusion
pockets (Hubelova, 2014c¢).

Cluster 2 tends to be the “average” cluster on both
characteristics. Virtually all SMR were part of this

1.04 vEs
1.03
1.02
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1.00

Geometric mean of
demographic and SE
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BY
]

=%

as 40 42 44 46 43
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Demographic and SE indicator in 2006

3: Line plot of standard deviations (districts of the South Moravian Region in 2006-2015)

Source: own elaboration

II: Cluster composition (districts of the South Moravian Region in 2006-2015)

Cluster 1 BM (2013, 2014), BR (2012, 2014), HOD (2013, 2014), ZNM (2011, 2013, 2014)

Cluster 2 BL (2011, 2012, 2013, 2014, 2015), BM (2011, 2015), BV (2006, 2011, 2012, 2013), BR (2010, 2011, 2013),
HOD (2008, 2012), VYS (2009, 2011, 2012, 2013, 2014, 2015), ZNM (2008, 2009, 2012, 2015)

Cluster 3 BL (2007), BV (2007, 2008, 2009, 2010, 2014, 2015), BR (2007, 2008), VYS (2007, 2008, 2010), ZNM (2007)

Cluster 4 BL (2006, 2008, 2009, 2010), BM (2006, 2007, 2008, 2009, 2010, 2012), BR (2006, 2009), HOD (2006, 2007,

2009, 2010, 2011, 2015), VYS (2006), ZNM (2006, 2010)

Source: own elaboration
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cluster in different periods. The most frequently
included districts were VYS (6 years) and BL
(5 years of the studied 10-calendar-year period). The
calendar years in this cluster rather belong to the
latter half of the monitored period (i.e. 2011-2015).
This indicates the continuous improvement of the
demographic and SE indicators in both districts,
confirmed by the above mentioned convergence,
also pointing to a positive development of mortality
by the cause-specific death rate in VYS district.
Thanks to the relatively favourable age structure
of the population the aging index of this district
is below-average and so are the aging dynamics

(Fig. 5), which is positively manifested also in
other demographic and SE indicators (favourable
indicators of the abortion/livebirth ratio and
mortality levels by cause-specific death rate,
low unemployment rate etc.). Aging dynamics
determine the aging rate and are calculated as the
average growth coefficient. The region may have
a low age index, but if it has high aging dynamics,
the age index will increase very quickly in the near
future. The positive development trend observed
can be attributed to the effect of suburbanisation
with the good transport connection to the regional
capital of Brno.
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As for cluster 3, the most favourable demographic
and SE profile along with the below average
cause-specific mortality is typical. This cluster is
characteristic mainly for the BV district, situated
in the background of the regional capital and
thus affected by the suburbanisation trend in the
development of its demographic and SE indicators.
This district is a dynamic and perspective territory
with a low aging index, a positive migration
balance, a high proportion of the university
graduate population and a low unemployment rate
(Hubelova, 2014c). These factors in effect positively
influence the below-average mortality rate by the
cause-specific death rate.

Cluster 4 exhibits opposite behaviour than
cluster 3, that is, above average cause-specific
mortality and below-average demographic and SE
profile. This cluster may be seen as the worst with
the most frequent representation by the districts of
HOD and especially BM, in fact across the calendar
years of the analysed period 2006-2015. The HOD
District was already commented on in the context
of cluster 1, but is most typical for cluster 4,
together with the Brno-City District. The situation
in the BM District may be assumed to be caused
by the age structure with the typical high aging
index, in harmony with the age group proportion
development in all regional capitals of the country
in the context of the suburbanisation trend. As a
consequence of this, there is also an unfavourable
development of the mortality growth coefficients
in relation to the cause-specific death rate in the
period 2006-2015 with the simultaneous growth
of the housing allowance rate (Hubelova et al,
2017). In the whole complex action of the defined
factors, the BM District is classified as the district
with negative demographic and SE indicators and
unsatisfactory mortality rates by the cause-specific
death rate.

DISCUSSION

SE determinants often represent limiting
factors which might be prevented by reasonable
measures and their existence is manifested by
health inequalities (Marmot et al, 2008). Countries
with a generous system of social protection build
a better health of their populations including a
lower excessive mortality of seniors and a lower
mortality of the socially disadvantaged groups
(Lundberg et al., 2008). From the national economy
perspective health, morbidity as well as changes in
development of death-causing diseases represent
a significant potential for use and development of
the human capital (Becker, 1993). The economic
effects of health may also be viewed in the

context of mortality, representing one of the main
factors of the health condition of the population
and forming the basis for public policies in EU
countries. This fact is also noted by the White Book
by formulation of the following principle: “Health is
the greatest wealth, the basic condition of economic
productivity and prosperity” (EC 2007). Further
general conclusions will require more detailed
analysis for the investigated indicators are affected
by additional external inputs, such as air quality
(Marmot et al, 2008; OECD, 2013; Lakes et al,
2014) or availability of healthcare (Doorslaer et al,
2006; Avendano et al, 2009). The above-mentioned
analyses confirmed the effect of demographic
and socio-economic indicators on the structure of
mortality and in the given context also on the health
condition of the population.

The population mortality indicator is an important
factor in demographic processes and analyses of
mortality structure represent one of the main values
showing health condition of the population. The
health, morbidity and mortality of the population
are affected by a complex of interactions between
individual approach to health, economic factors
and the social standards of the community (Pinto
et al., 2016), as well as environmental determinants
(Kruize, 2007; Lakes et al., 2014). Clearly, a summary
grasp of all effects preconditioning mortality is
difficult. Despite that, the above mentioned results
show that there are systematic and at the same time
territorial differences determining the structure
of mortality of different population groups — the
determinant of health. Our research has confirmed
that there is an association between demographic
and SE indicators and mortality by the man cause-
specific death rate (Fraser and Geogre, 2015). The
lower living standards expressed by the housing
allowance indicator and the unemployment rate
prove the significant effect of these indicators as
determinants of health inequality (Marmot et al,
2008). Our research has shown that the districts
with a higher rate of housing allowances and
above-average unemployment rate at the same
time show worse demographic indicators, most
likely manifested by worsening health condition
reflected in the mortality rates by cause of death
(Lemstra et al., 2015). The below-average values of
demographic and SE indicators mean an increased
mortality rate by cause-specific death rate, visible
on the district level. The insufficient addressing of
SE determinants of health is connected for example
with a reported higher prevalence of circulatory
system diseases (McGuinness et al, 2012), use of
healthcare services and increased economic costs
(Lee et al., 2009).
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CONCLUSION

The results of the composite indicator and the beta-convergence jointly indicate that positive
development of both the demographic and the socio-economic factors in the years 2006-2015 was
mainly achieved by the VySkov District (the composite indicator growing by more than 15; the geo-
mean 1.038) and the Brno-Country District (the composite indicator growing by nearly 8; convergence
geo-mean 1.014), on the other hand, negative development was noticed in the Bfeclav District
(decrease of the composite indicator by 7; convergence geo-mean 0.983). The cluster analysis was
based on four clusters: cluster 1 (Bfeclav, Hodonin and Znojmo districts) showed district unification
in the latter part of the period, in 2012-2014, and below-average values of the demographic and
the socio-economic indicators with a relatively favourable mortality rate based on causes of death;
cluster 2 (districts of Blansko and Vy$kov) was classified as average; cluster 3 (mainly including the
Brno-Country District) was seen as the best and cluster 4 (mainly including the Brno-City District) as
the worst with below-average values of demographic as well as socio-economic factors and increased
mortality rate based on the cause-specific death rate.

Based on the results of the analyzes and findings, it can be concluded that the following are
predominantly responsible for the territorial disparities of the mortality structure and socio-
demographic indicators:

Geographical location — the location of the district is associated with different natural and especially
climatic conditions and is closely related to transport infrastructure. In the SMR districts, especially
Znojmo and Hodonin, located in the area of the outer periphery, a worsening of the mortality
structure as well as demographic and socio-economic indicators is occurring.

Distance from the regional city — the potential of using the easily accessible job and social opportunities
of the city, commuting to work, to a doctor or other services, as evidenced by a positive change
in indicators for Brno-Country and VySkov Districts and the stable situation in Brno-City District
socio-demographic indicators. On the contrary, the distance from the core area was again negatively
reflected in the Znojmo, Hodonin and Bfeclav Districts.

The degree of (sub) urbanization - suburbanization significantly affects socio-demographic
characteristics, the population in suburban areas is characterized by a lower age index and higher
educational structure, which is also reflected in the structure of mortality and socio-demographic
characteristics of individual districts. When comparing the results for the districts of the South
Moravian Region, the statement applies without exception in the Brno-Country and VySkov Districts,
where suburbanization is leading to a significant rejuvenation of the age structure, which in turn
means an improvement in the level of mortality structure.

Educational structure — the level of educational attainment currently plays a decisive role in
involvement in economic and social life and affects the quality of life of an individual. This
corresponds to the unemployment rate indicator, but also secondarily to the educational level of the
districts of the South Moravian Region, where the best results were achieved by the districts of Brno-
City, Brno-Country and VySkov.

We wanted to objectively choose the main indicators that can influence mortality from the publicly
available databases. These indicators can be evaluated using different statistical methods at the level
of the lower territorial regions. Such an approach could be useful in planning the expenditure of
public administration on social, public health and other areas. Critical assessment of the study — the
indicator and time period selection might be questioned but both were determined by the limited
data availability. For example, we do not use the indicator of life expectancy at birth, because at the
level of the districts of the Czech Republic it is not constructed annually, but only for a time period
(currently for 2013-2017). Another research direction is to extend the study to environmental factors.
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