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Abstract: The change in the age structure of the population is causing a global problem
- the aging of the population. The aging of the population is linked to many areas of
life. It is certainly necessary to think about the area of social care and health care,
where it will be necessary to ensure a sufficient number of workers. In recent years,
the Slovak Republic has been characterized by an increase in the number of migrant
workers. The Slovak Republic is also characterized by large regional differences. That
iswhy the aim of the presented study will be a detailed analysis of the current state of
employment of medical staff, migration of medical workforce from Slovakia to
abroad, as well asan analysis of regional differencesin the migration of medical staff.
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1 Introduction

Migration is mostly understood as a positive phenomenon,
which is caused by the natural development of society.
Identifying the development and monitoring of labor migration
should be a priority for each country in order to maintain the
positive impact of migration on society.

Migration within European countries has increased in the last
two decades. International migration over the last half century
has significantly affected individual states in Europe (Lanari,
Bussini and Minelli, 2018). This is aso confirmed by
Triandafyllida (2018), who claims that migration has intensified
and diversified over thelast 25 years.

In the Slovak Republic, labor migration increased mainly after
the accession to the European Union in 2004 and intensified
even more with the entry of Slovakia into the Schengen area in
2007 (Bahna, 2011; Tupa, Vojtovi¢, Strunz, 2018). The
development of migration in Slovakia can be understood in two
directions. On the one hand, Slovakia is a country from which
more and more workers are migrating abroad, but on the other
hand it suffers from labor shortages in some sectors, which
makes Slovakia interesting for immigrants from other countries
(Vojtovic, Tupa, 2016).

Labor migration has recently become very resonant throughout
society. The demographic changes in the age structure of the
population, which have lasted for severa years, when the
population of the Slovak Republic is aging, and the current
situation regarding the outbreak of the global Covid-19
pandemic is an increasingly resonant topic of labor shortages in
the health sector.

Not only the current situation associated with the outbreak of a
global pandemic but aso the demographic development of
countries where the main phenomenon today is considered to be
the aging of the population emphasizes the need to address the
issue of providing hedth care with sufficient labor. Several
authors discuss the need to address the health sector under the
influence of an aging population, such as Jakovljevi¢ (2017) and
Colombier (2018).

With the aforementioned stagnation of the population, the future
greater need for labor is expected, especialy in the field of
health care, with a connection to the current global shortage of
health workers, Slovakias security may be in danger. The
previous statement is also confirmed by Dobriansky, Suzman,
Hodes (2007) who claim that high unemployment, outflow of
labor due to population aging or migration causes cracks and a
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shortage of workers in the labor market. There are concerns that
caring for a growing aging population that is ill and dependent
on support will not be possible (Jayawardana, Cylus, Mossialos,
2019).

The shortage of health professionals on a global scale has long
been addressed by several authors such as Bradby, 2014 or
Hardy, 2016. It has only become known in the Slovak Republic
recently. According to Tupa (2020), the shortage of workers in
the healthcare sector has far-reaching consequences, it draws
atention to the daily encounters of people looking for either
general or specialized doctors.

Trends in international migration also affect the migration of
health workers. Healthcare migration is not a new trend. Nurses
and doctors have been looking for and are looking for
employment abroad for many reasons, including high
unemployment in the healthcare labor market in their home
country or alower income compared to other countries. It can be
said that more developed countries take the workforce,
especidly in the health sector, from the poorest countries in the
world (Bach, 2003). This is confirmed by Wojczewski et a
(2015) who argue that the unequal distribution of health workers
contributes to the inefficient functioning of health services in
many low-income countries, while several high- and middle-
income countries benefit from the migration of skilled health
workers.

Labor migration is closely related to regional disparities
(Zudelova, Urbancikova, 2014). The goal of almost every
country is to reduce the differences in individual regions. In the
Slovak Republic, regional differences have already been
addressed in various respects by several authors (Grmanova,
Kostrova, 2019; Kostrova, 2018; Kordo$, Krajiakova, 2018;
Privara, Rievgjova, Dziura, 2018; Masarova, Koisova, 2017).

Although in the Slovak Republic there are aready partia
analyzes of the migration of the medical workforce abroad, the
research lacks a focus on regional disparities in the labor force.
That is why the aim of the presented study will be a detailed
analysis of the current state of employment of health workers,
migration of the health workforce from Slovakia to abroad, as
well as an analysis of regional differences in the migration of
health workers since 2010.

2. Aim, Data and Resear ch M ethodology

The aim of the presented study will be a detailed analysis of the
current state of employment of health workers, migration of the
health workforce from Slovakia to abroad, as well as an anaysis
of regional differences in the migration of health workers since
2010.

Sub-goals are:

1) detailed anaysis of the development of workers in the
health sector in individual NUTS 3 regions of Slovakia,

2) a detaled analysis of labor migration from the Slovak
Republic with regard to the migration of health workers at
the national level,

3) adetailed analysis of the migration of the health workforce
a regional NUTS 3 level,

4)  to find out whether there is convergence or divergence in
the number of migrant workers in the health sector in the
NUTS 3 regions in the Slovak Republic.

In andyzing the development of the number of employed in the
health sector, the number of migrant workers at the nationa and
regiona NUTS 3 level, we used data from the DataCube database of
the Statistical Office of the Slovak Republic (2020), Hedlth Statistics
Y earbook of the Slovak Republic from 2010 to 2018 and Quarterly
satistical documents Labour force sample survey from 2010 to 2018
issued by the Statistical Office of the Slovak republic.
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To meet the main goa and dl partid godls, it was necessary to use
the statistical method Beta convergence and the correlation diagram.

f3-convergence is one of the methods for measuring convergence,
resp. divergence of regions. It is based on the assumption that regions
converge if regions tha initidly had low values grew faster than
regions that initialy had higher values. If the data in the regions are
moving away in a given time horizon, then we are talking about
divergence. In our case, theindividual NUTS 3 regions of the Slovak
Republic are considered regions.

From the given data we construct a scatter plot, where we plot the
logarithms of the initial values with the horizontal axis and we apply
the logarithms of the average growth coefficients to the vertical axis,
the units represent pointsin the plane. Subsequently, the least squares
method determines the equation of the regression line with the
dependent and independent variableintheformy = a + b * x, where
y is the logarithm of the average growth coefficients and x is the
logarithm of theinitia values.

The dependent variable is the logarithm of the average growth
factors and the independent variable is the logarithm of the initia
values. If the function of linear regression is decreasing, we speak of
convergence. If the linear regression function is increasing, we spesk
of divergence.

An important step is to caculate the value of the coefficient of
determination in percent. It explains how many percent of the total
variability is explained by the mode. If the value of the coefficient of
determination is close to 100, it is considered significant; if it isclose
to 0, it is considered insignificant (Minafik, Boriivkova and Vystréil,
2013).

If the results of convergence are insignificant, a correlation diagram
is used, which divides the observed regions into four quadrants using
two lines. The firgt line, horizontal, passes through the arithmetic
mean of the logarithms of the average growth coefficients. The
second line, vertical, passes through the arithmetic mean of the
logarithms of theinitia values.

3 Resear ch results and discussion

Number of workers in the health sector in the Slovak
Republic

The number of workers in the health sector accounts for
approximately 7.2% of the total number of workers. In the
Slovak Republic, the number of employees according to the
SOSR (2020) in the health sector increased by more than 28,000
persons over a period of nine years. We show how many health
workers worked in individual NUTS 3 regions of the Slovak
Republicin Graph 1.

Graph 1 Number of employees in the healt sector in NUTS 3
regionsin Slovakiarepublic
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The largest number of health professionals worked in the NUTS
3 region of the Bratislava region, followed by the KoSice region
and the third place from 2010 to 2017 was the PreSov region. In
2018, the Zilina Region was in third place. While in the
Bratislava and Trnava regions the number of workers in the
health sector decreased in the other NUTS 3 regions of Slovakia
their number increased. We will analyze whether the increasing
emigration of the labor force from these regions contributes to

the decline in workers in the health sector in the following part
of the study.

Number of workers abroad from the Slovak Republic

In 2018, more than 139,000 inhabitants migrated from the
Slovak Republic than in 2010. The number of labor migrants
fromindividual regions can be observed in Graph 2.

Graph 2 Number of workers abroad from the Slovak republic

Sours: Data - Quarterly statistical documents Labour force
sample survey 2010 — 2018. (2020)

Most people working abroad were in the NUTS 3 region of the
PreSov Region during the entire period under review. From the
NUTS 3 region, the Bratislava Region worked the least working
abroad during the entire monitored period. The reason why the
Bratislava Region emigrates the least from the NUTS 3 region
for work abroad is that the capital of the Slovak Republic is
located in this region, many entrepreneurs are concentrated here
to carry out their business activities and thus there are many job
opportunities.

Number of workers abroad from the Slovak Republic in the
health sector

The development of the number of workers abroad from the
Slovek Republic in the heath sector had a fluctuating
development, but from 2010 to 2018 the number of emigrant
health workers increased by amost 15,000. The number of
migrant workers from individual regions can be observed in
Graph 3.

Graph 3 Number of workers abroad from the Slovak republic in
health sector

Sours: Data - Quarterly statistical documents Labour force
sample survey 2010 — 2018. (2020)

In the emigration of the labor force, we can observe large
regional differences within the territorial division of NUTS 3. As
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we can see in Graph 3, in 2010 most workers abroad in the
health sector came from the Nitra region. The number of migrant
health workers from Slovakia in individual NUTS 3 regions
almost exactly copies the differences within the total labor
migration in NUTS 3 regions.

In 2018, the emigration of workers in the health sector reflects
the overall economic situation within NUTS 3 regions. While in
the west of Slovakia fewer workers from the NUTS 3 region
emigrate from the health sector in the eastern NUTS 3 regions,
the number of emigrant health professionals is noticeably higher.
This is mainly due to the economic situation in Slovakia, where
the western regions have better conditions on the labor market,
better infrastructure, more job opportunities and higher wage
rates have been devel oped.

From 2010 to 2018, the number of emigrant workers in the
health sector from the NUTS 3 region of the KoSice Region
increased the most, where their number increased by more than
6,000. The only region where the number of emigrant health
workers decreased in the monitored period isthe NUTS 3 region
Trencin Region, where from 2010 to 2018 the number of health
workers working abroad decreased by more than 1100 workers.

We analyze whether the individual NUTS 3 regions are
approaching or receding in the number of emigrant health
professionals in the following section.

Convergence of working population abroad in the health
sector in NUTS 3 regions of the Slovak Republic

The average growth rate of the number of employees abroad in
the health sector was 1.1954. The function of the regression line
had the form: y = 0.1059-0.1961x. It follows from the above that
the function of the regression line decreases, thus converging, ie
converging regions. The coefficient of determination has a value
of 42.78%, which means that 42.78% of the total variability is
explained by the model. Because the value of the coefficient is
closer to 0, convergence is considered insignificant. In case of
insignificance, a correlation diagram is used, which divided the
NUTS 3 regions of the Slovak Republic into four quadrants, but
the NUTS 3 regions are located in only three quadrants (Graph
4).

Graph 3 Beta- covergence and correlation diagram of number of

workers abroad from the Slovak republic in health sector
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In the first quadrant there is not one of the NUTS 3 regions of
the Slovak Republic. The KoSice Region islocated in the second
quadrant, ie this region has a below-average initial value and an
above-average growth rate. It tends to move into the first
quadrant. The Bratislava Region and the Trencin Region are
located in the third quadrant, ie in the quadrant where the NUTS
3 regions are located, which lag behind the other regions. These
regions have a below-average initia value and a below-average
growth rate. In the fourth quadrant there are the most NUTS 3
regions in the Slovak Republic. The regions of PreSov, Banska
Bystrica, Zilina, Nitra and Tren¢in are located here. There are

NUTS 3 regions of the Slovak Republic, which have above-
average initial values and below-average growth values. They
tend to move to the third quadrant.

4 Conclusion

The am of the presented study was to analyze in detail the
current state of employment of heath care workers, the
migration of the health workforce from Slovakia to abroad, as
well as to analyze regional differences in the migration of health
care workers since 2010.

Based on our analyzes, we can say that in the Slovak Republic
from 2010 to 2018, the number of employees in the health sector
increased by more than 28,000 people over a period of nine
years. While in the Bratislava and Trnava regions the number of
workers in the health sector decreased in the other NUTS 3
regions of Slovakiatheir number increased.

In 2018, more than 139,000 inhabitants migrated from the
Slovak Republic than in 2010. During the entire period under
review, the majority of people working abroad were in the
NUTS 3 region of the PreSov Region, the least in the Bratislava
Region.

The development of the number of workers abroad from the
Slovek Republic in the heath sector had a fluctuating
development, but from 2010 to 2018 the number of emigrant
health workers increased by almost 15,000. In labor emigration,
we can observe large regional differences within the territoria
division of NUTS 3. The number of migrant health workers from
Slovakiain individual NUTS 3 regions almost exactly copies the
differences within the total migration of labor in NUTS 3
regions. From 2010 to 2018, the number of emigrant workersin
the health sector from the NUTS 3 region of the KoSice Region
increased the most, where their number increased by more than
6,000. The only region where the number of emigrant heath
workers decreased in the monitored period isthe NUTS 3 region
Tren¢in Region, where from 2010 to 2018 the number of health
workers working abroad decreased by more than 1100 workers.

NUTS 3 regions of the Slovak Republic had a tendency to
converge in our observed period, ie there was a convergence of
regions. NUTS 3 regions are located in three quadrants.
Although convergence is taking place, large regiona disparities
are still visible and this issue should be constantly addressed by
experts and efforts should be made to reduce regional disparities
even more.

This paper can serve as a basis for further scientific research in
the context of labor emigration and also as a basis for addressing
the issue of investigating the causes and effects of migration of
doctors and nurses to work abroad.
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