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ABSTRACT

Background: Labour emigration is a problem that is receiving
increasing attention from the professional community. The
COVID-19 pandemic has drawn attention to the emigration of
health workers from the Slovak Republic to work abroad. Soon,
the demand for health professions is expected to be much higher
than at present and the labour shortage in Slovakia is expected
to increase. This is not only due to the declining birth rate, but
also due to the difficult working conditions of health workers
and the relatively low wages in this sector.

Objective: The aim of the paper is to evaluate changes in the
staffing of doctors and nurses in health care organizations in the
regions of Slovakia in the context of a comprehensive assess-
ment of indicators that affect the state of health care in these
regions.

Methodology: Comparison of data in the period 2010 — 2020,
in regions of Slovakia at NUTS 3 level, was carried out using
the constructed Composite Indicator CI (10 input indicators),
with the use of selected more complex multivariate statistical
methods.

Results: On average, the CI value decreased by 0.01 over the
study period. The best ranked region was Bratislava
(CI391° = 2.35,CI2%%° = 2.05). The worst ranked region was
Trnava (CI2910 = 0.37,C129%° = 0.54). The largest percentage
increase was in the Banska Bystrica region (18.35 %), the larg-
est decrease was in the Bratislava region (-12.77 %).
Conclusion: The analysis performed provides a model for as-
sessing the status of hospital facilities in terms of indicators that
may influence the migration of health personnel. In the above
analysis, the situation has worsened over the period under re-
view. In further, more detailed analyses, other indicators rec-
ommended by the experts could be included in the composite
indicator.

Key words: Labour migration. Healthcare. Statistical methods.
Composite indicator.

ABSTRAKT

Vychodiska: Emigracia pracovnej sily je problém, ktorému sa
venuje Coraz vicsia pozornost’ odbornej verejnosti. Pandémia
COVID-19 upriamila pozornost na sledovanie emigracie
zdravotnickych pracovnikov zo Slovenskej republiky za pracou
do zahrani¢ia. V blizkej dobe sa predpoklada ovela vacsi dopyt
po zdravotnickych profesidch ako v sucasnosti a narast
nedostatku pracovnych sil na Slovensku. To je nielen kvoli
klesajucej porodnosti, ale aj kvoli naroénym pracovnym
podmienkam zdravotnickych pracovnikov a pomerne nizkym
mzdam v tomto sektore.

Ciel: Cielom prispevku je zhodnotit’ zmeny v personalnom
zabezpeceni lekarov a sestier v zdravotnickych organizaciach
v regiénoch Slovenska v kontexte komplexného hodnotenia
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ukazovatel'ov, ktoré ovplyviuji stav zdravotnictva v tychto
regionoch.

Metodika: Komparacia tudajov v obdobi 2010 — 2020,
v regionoch Slovenska na Grovni NUTS 3, bola uskuto¢nena
pomocou skonstruovaného kompozitného indikéatora CI (10
vstupnych indikatorov), s vyuzitim vybranych zlozitejSich
viacrozmernych Statistickych metod.

Vysledky: V priemere hodnota CI za sledované obdobie klesla
o 0,01. Najlepsie hodnoteny kraj bol Bratislavsky
(CI291° = 2,35, CI2%2° = 2,05). Najhorsie hodnoteny kraj bol
Trnavsky (CIZ21° = 0,37,CI29%° = 0,54. Najvacsi
percentualny narast bol v Banskobystrickom kraji (18,35 %),
najvacsi pokles bol v Bratislavskom kraji (—12,77 %).

Zaver: Uskutocnend analyza poskytuje model hodnotenia stavu
nemocniénych zariadeni z pohladu indikatorov, ktoré moézu
ovplyviiovat' migraciu zdravotného personalu. V uvedenej
analyze sa stav za sledované obdobie zhor$il. V dalsich,
podrobnejsich analyzach by do zloZeného indikatora mohli byt
zahrnuté d’alsie indikatory, odporucane odbornou verejnost’ou.

KPicové slova: Migracia za pracou. Zdravotnictvo. Statistické
metody. Kompozitny ukazovatel’.

INTRODUCTION

We are currently witnessing huge changes in mi-
gration flows as a result of the economic, social,
health and cultural changes taking place around the
world. In particular, we are seeing a significant im-
pact of migration on the labour market. Develop-
ments in the labour market point to significant
changes in labour supply and demand, with the
health and social assistance sector showing one of
the most significant mismatches. The migration of
healthcare workers to more economically developed
countries, driven by global healthcare workers
shortages and high demand, is likely to continue in
the coming years (OECD, 2019). International mi-
gration of health workers is largely due to the fact
that the profession of doctors and nurses in the
health sector is not tied to a particular country or na-
tion. Healthcare is comparable everywhere in the
world, within reason, differing mainly in the level
of service provided, the level of knowledge of staff,
cultural practices and more or less modern equip-
ment. The impact of migration on the functioning of
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the health system is dramatic. The mobility of health
workers is increasing, particularly because of age-
ing populations and skills shortages in some econo-
mies (Lozano et al., 2015; Buchan, 2015). Europe
has been facing the problem of migration of doctors
for a long time. The labour markets of the developed
countries have opened up and there is a real risk that
the countries of Central and Eastern Europe will act
as source countries in the long term to replace the
shortage of skilled workers in the better-off coun-
tries, with all the positive and negative conse-
quences. The exodus of doctors and nurses may dis-
rupt the provision of health services and also their
quality. A major problem is the uneven coverage of
health workers in the different regions of the coun-
try. Migration from unattractive regions and the cur-
rent reluctance to migrate to these regions has many
economic and social consequences for patients, doc-
tors, hospitals and the state. For hospitals and the
state, this means high pressure from staff, the public
and higher financial expenditure (Tupé et al., 2020).
From the point of view of long-term sustainability,
it is essential for Slovakia to create a favourable en-
vironment, to improve working conditions for all
healthcare workers, including using new technolo-
gies, so that the demand for these services is met not
only in developed regions, but also in less devel-
oped regions.

RESEARCH PROBLEM

The labour market in European countries is char-
acterised by a shortage of highly skilled labour.
There is a shortage of IT specialists, industrial pro-
fessionals as well as doctors and nurses. Related to
this issue, the labour market in Slovakia is particu-
larly dramatic in the health and social care sector
(Tupa et al., 2020). Labour shortages in the health
professions have long been observed in the coun-
tries of Western Europe, which, following the en-
largement of the European Union, has been using
the immigration of skilled and highly skilled labour
from the newly acceding countries as a source of la-
bour in this sector (Yates, 2010; Kovacheva et al.,
2015; Pichlhofer et al., 2015). The issue of labour
migration is closely related to shifts in the labour
market. Several studies showed that an influx of
high-skilled health migrants can depress the wages
and displace native health workers seeking similar
job opportunities (Krajndkova et al.,, 2020; Lo
Sasso, 2021). The healthcare labour market is not
a homogeneous mass of workers. The workforce is
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characterised by long training periods for some
workers, extensive regulation of entry and of con-
duct once in the sector, a broad set of employment
contracts and types of employment, and individuals
frequently working in teams (Lee et al., 2019). In
the long term, there is a critical shortage of nurses
and doctors in developed countries. This is due to an
ageing population, generally unattractive working
conditions in the health sector, particularly exces-
sive working hours, shift work and relatively lower
wages compared to other sectors (OECD, 2021).
The push and pull factors of migration include sal-
ary, working conditions and lack of opportunities
for personal growth. In this context, the Slovak Re-
public is seen as a potential source country that
could supply rich EU countries with the missing
doctors and nurses. The dissatisfaction of young
doctors and nurses with their pay is well known.
This is compounded by their good knowledge of
foreign languages and no major administrative ob-
stacles to working abroad. In Slovakia, the risk of
these health workers leaving is often associated with
a threat to the availability and quality of healthcare.
In its paper (Pélenik, 2021) the Health Policy Insti-
tute summarises the future gap between the demand
and supply of labour in the Slovak health labour
market. It is based on the projected supply of grad-
uates and the expansion and replacement demand.
Trends in health worker emigration that emerged af-
ter Slovakia became an EU member state have un-
dermined the sustainability of health workers and
health care provision. The problems became appar-
ent during the COVID-19 pandemic (Vojtovic et al.,
2021). This study specified four key drivers of mi-
gration: human resource development, economic
factors, working conditions and social factors. In
2019, the Health Policy Institute conducted a survey
on the reasons for nurses leaving. Primarily, there
were three factors identified: low wages, overwork
(which was reflected in the amount of overtime),
and the nurses' status in society. However, the prob-
lem of the Slovak health care system is not only the
departure of doctors and nurses abroad, but also the
migration of these workers to richer regions in the
country itself. Despite the considerable progress in
health inequality measurement in the EU countries,
there is still a lack of comparable health-related data
across countries and regions. The existing measures
and indicators of health condition and quality of life
are not considered sufficient to capture a holistic un-
derstanding of population health with multiple



Zdravotnicke listy, Ro¢nik 11, Cislo 3, 2023

ISSN 2644-4909

determinants. Explanations of why some popula-
tions are healthier than others, what policies are
needed to address disparities, what research agenda
is needed, and where resources should be allocated
are lacking (Santana et al., 2017; Saisana et al.,
2002). Their work quantified key health determi-
nants (22 indicators) in 269 EU regions (NUTS2).
Regional policy is a key tool for addressing and in-
vesting in interventions that tackle health inequali-
ties in regions. A detailed analysis of the health la-
bour market is needed to reduce the outflow of
health workers. It is essential to monitor the evolu-
tion of shifts in the health worker labour market in
the regions of Slovakia based on official indicators.
A quantitative approach to the issue can predict the
future situation and help to set priorities and proce-
dures to reduce migration processes in the health
sector in Slovakia. The paper assesses the possible
causes of migration of doctors and nurses, assessed
by a comprehensive statistical assessment of the
level of healthcare in the regions using a selected ten
quantitative indicators, aggregated into a Composite
Indicator (CI).

MATERIALS AND METHODS

The methodology which was used to build
a Composite indicator (CI) is described in detail in
OECD document (OECD, 2008). CI is an indicator
that is built from several sub-indicators that assess
a region from different perspectives. There are sev-
eral calculation methods for indicators, such as mul-
tivariate statistical- analytic ones or statistical-de-
scriptive ones. Multivariate methods are used in the
construction of summary indicators to find the opti-
mal number of input indicators, reduce them, and
reveal the similarity of the objects under study, as-
signing weights. The basic model of construction is
as follows. There is aset of units (regions)
I = {1, ...,n} to be evaluated with respect to the set
of dimensions J = {1, ..., m} (or case dimension is
input indicator), the value of which are x;;. For each

i €1 unit, the x; = [xi]-, ...,xim] vector represents
a group and the values assigned to that unit in the
dimensions from J and vector y; = [yl- iy yim] is
its normalization. The weight w; is specified for
cach j € J dimension, such that w; = 0 forall j € J
and Y7L, w; = 1. With given a w = [wy, ..., wp,]
weight vector, the formula for calculating the
composite indicator for each unit i€/ is
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CI(x;,w) = XL, yijw;. According to the CI value,
the evaluated objects can be ranked. A value higher
than 1 place the region in the above-average cate-
gory. Studies in the health care field have shown
that health systems are complex entities for which
performance analyses require the aggregation of
multiple relevant dimensions into a single measure
of health or health care [17,18]. In this case, it is ap-
propriate to use C/ (Smith, 2002). These are useful
for monitoring changes in health outcomes, identi-
fying poor outcomes, and setting priorities for im-
provement.

RESULTS

To assess the situation and trends in health care
in the regions of Slovakia, it is necessary to compare
the situation in the monitored indicators with other
countries. We assume that most doctors and nurses
who have studied abroad have a nationality that is
not identical to the country in which they currently
work. Data were analysed from the official OECD
database (OECD, 2021). The years 2010 and 2020
were compared. Table 1 shows the percentage of
foreign-trained doctors (nurses) to the total number
of doctors working in a given country each year.

Changes in the number of doctors and nurses be-
tween 2010 and 2020 were also assessed at the level
of Slovakia and subsequently at the level of the re-
gions (Bratislava — BA, Trnava — TT, Tren¢in — TN,
Nitra — NR, Zilina — ZA, Banska Bystrica — BB,
Presov — PO, KoSice — KE). We have looked in
more detail at the change in the age structure of
nurses. It is important to focus on age categories to
examine the trend in the number of nurses over the
period. Table 2 shows the percentage increase or de-
crease in the number of nurses in each age category:
Number of nurses aged 25 — 34 has decreased by
almost 60 % from 2010 to 2020. The number of
nurses of post-retirement age, i.e., over 65, has in-
creased by up to 183 %.

The aim of the paper is to assess changes at the
regional level NUTS 3, as it is necessary to quantify
regional disparities in the issue at hand. A detailed
analysis of the evolution of the number of doctors
and nurses in each region is provided in Table 3,
which shows their percentage increase per capita in
each region.
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Table 1 Differences in the number of doctors and nurses (foreign educated) in selected EU countries (%)

EU countries Doctors Nurses
2010 2020 Difference 2010 2020 Difference

Austria 3.9 6.4 2.5 17.2 18.1 0.9
Belgium 8.2 12.7 4.5 1.5 4.1 2.7
Czech Rep. 4.4 7.5 3.1 - - -

Denmark 8.8 9.4 0.6 2.0 1.9 -0.1
Finland 20.9 19.9 -1.0 - - -

France 7.5 11.6 4.1 2.4 2.9 0.5
Germany 6.6 13.1 6.6 6.1 8.9 2.8
Hungary 7.7 8.2 0.5 1.2 1.6 0.4
Italy 0.8 0.9 0.1 5.8 5.0 -0.9
Netherlands 2.6 3.1 0.5 1.1 1.3 0.2
Norway 34.4 41.3 6.9 7.9 6.1 -1.8
Poland 2.1 2.2 0.2 - - -

Slovak Rep. 2.6 3.0 0.4 - - -

Sweden 23.5 28.7 5.1 2.6 32 0.6
Switzerland 24.1 37.4 13.2 14.7 25.9 11.2
United Kingdom 29.8 30.7 0.9 11.3 16.1 4.9

Source: author's own using OECD data (2022)

In the next section, a CI was constructed for each
region i. To assess the current situation and changes
in the health sector and the health care potential of
the regions, a number of official statistical indica-
tors were selected j: x; - Number of doctors,
x, — Number of nurses, x3 — Number of healthcare
workers, x, — Number of healthcare facilities,
X5 - Number of beds in healthcare facili-
ties, xg — Separate GP surgeries for children,
x, — Separate GP surgeries for adults, xg - Rapid
medical aid, xg - Hospitals (general and special-
ised), x; o — Regional GDP. The data were converted
to the number of people in a given region and year.
A CI was built to assess comprehensively the
healthcare potential of the regions. The input data
xij (1=1,..,8;j =1,..10) calculated per capita
were normalized (y;;) through the Min-Max
method. Then, using the PCA analysis, the data
were assigned w; weights. The values were then ag-
gregated additively into the CI(x;,w) = CIf for
each (t = {2010,2020}). The CI values for each re-
gion are listed in the Table 4.

The above-average rating of the Bratislava re-
gion (the region is the capital city) is evident CI
reaches far higher values than in other regions of
Slovakia. To make the assessment of changes easier
to interpret, the calculated values of the CI are
shown in Figure 1.
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Table 2 Changes in the number of nurses by age category
(%)

Age 20-24 | 25-34 | 35-44 | 45-54 | 55-64 | 65+
Category
Percentage | ¢, | s77 | 182 | 75 | 575 | 183
Increase

Source: SOSR, author's calculations

Table 3 Changes in the number of doctors and nurses in
Slovak regions (%)

Region| BA | TT |[NR | TN | BB | ZA | PO | KE
Doctors | 7.0 [17.1 153 89| 99 [17.8|139]-5.3
Nurses |-129|-3.8| 2.5 |-2.1(-34| 15 |-1.1]|-9.1
Source: SOSR, author's calculations
Table 4 CI values for Slovak regions

i BA | TT |[NR | TN | BB | ZA | PO | KE
CI2°1% 123510371 0.480.70 | 1.09 | 0.69 | 1.00 | 1.33
CI1#°2° 12,05 0.54 | 0.75] 0.68 | 1.29 | 0.59 | 0.94 | 1.08

Source: SOSR, author's calculations

Figure 1 CI value comparison
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Figure 2 Difference between Clzg2 and Claoio
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Changes in the healthcare labour market are also
shown in the cartogram (Figure 2). From the bar
chart and the cartogram, some changes can be ob-
served that are reflected in the value of the CI index.

The more saturated the colouring of the region,
the better the observed change was ranked.

The composite indicator CI varied from the
worst difference of -0.30 for the Bratislava region to
the most positive change in the Nitra region, the
change was +0.27.

DISCUSSION

Given the changes in the health care labour mar-
ket in Slovakia, it is necessary to assess the migra-
tion of doctors and nurses in smaller territorial units.
These changes need to be compared with data in se-
lected EU countries, which represent the destination
of' emigration of Slovak doctors and nurses in search
of work. In 2020, one in two doctors in Norway was
educated outside Norway. Over the last decade,
there has been a significant increase in the number
of foreign-educated doctors in all developed Euro-
pean countries. In 2010, the highest number of for-
eign-educated nurses worked in Austria (17.2 %),
with only a slight increase in the following years.
A detailed study of the migration of nurses in Slo-
vakia and worldwide has been reported by
Ondrusova et al. (2023). Currently, the highest num-
ber of nurses with foreign education is working in
Switzerland, with an increase of 11.2% over the pe-
riod under review. The increase in the number of
nurses in German-speaking countries is also linked
to the migration of nurses from Slovakia. The rea-
sons may vary, but according to surveys, the biggest
reason is salary. As nurses go to these countries to
work on a block basis, the family stays in Slovakia
and thus does not have the expenses associated with
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permanent residence. Related to this is the observed
decline in the number of nurses in Slovakia between
the ages of 25 and 34. Tupa (2020) reports that there
is a shortage of 4500 nurses in the 20 — 39 age group
in Slovakia. This brings with it the negative situa-
tion observed in Slovakia, where the number of
nurses aged 65 years and over in health care institu-
tions in Slovakia has increased. This increase
amounts to 183 % over the 10 years under review.
Some regional differences in the number of doctors
and nurses also occur in Slovakia itself. Changes in
emigration of health workers in the NUTS 3 regions
of the Slovak Republic are examined in detail by
Tupa (2020). In the article, she compares each re-
gion separately and tracks the evolution of the num-
ber of nurses and doctors between 2008 and 2018.
Similarly, she notes the deteriorating situation in
terms of the number of nurses and doctors. A similar
study from the perspective of the whole of Slovakia
is presented by NCZI (2021). In terms of the number
of doctors, the largest percentage decrease over the
period under review is in the KoSice region. On the
contrary, in all other regions the number of doctors
has increased. The situation is much worse in the
number of nurses. Over the ten years under review,
there has been a significant decrease in all regions
except Zilina and Nitra. The biggest decrease is rec-
orded in the Bratislava region. This situation is
alarming, as the capital city is home to the largest
specialised healthcare facilities in Slovakia. The ge-
ographical proximity to Austria and the financial
valuation of nurses in that country probably play a
major role here. In the long term, the most success-
ful region, evaluated according to selected indica-
tors, is the Bratislava region. The worst situation is
in the Trnava region. Although the value of CI in the
Trnava region has increased from 2010 to 2020, its
value is still below average. In five regions CI val-
ues have even decreased. There is also a high degree
of variability between regions. Thus, the situation
and changes in the potential of the health care sys-
tem in the regions are heterogeneous. The findings
do not suggest any changes for the better during the
decade under review. There is currently a shortage
of more than three thousand nurses in Slovakia. In
2004, the average number of nurses in Slovakia was
6.7 nurses per 1 000 inhabitants and in 2021 it was
5.4. The EU average is 8.1. The shortage of nurses
is caused by their age structure, changing educa-
tional standards and labour migration. Changes
need to be made to legislation, staffing standards,
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pay, working conditions to make nursing a more at-
tractive profession. Short-term solutions would be
to increase nurses' salaries to stabilise medical staff,
increase coefficients, but also systemic measures in
the form of subsidies for students, wage allowances
for graduates returning to their hometowns, support
for adaptive language training for foreign workers,
a mentoring allowance, a one-off subsidy for re-
cruitment, and support for lifelong learning. The
medium-term objective is to improve the social sta-
tus of the nursing profession, the financing of health
care and working conditions.

CONCLUSION

The study, the results of which are described in
the article, deals with a topical issue in Slovakia, the
migration of doctors and nurses to work in more ad-
vanced European countries. Changes in the number
of doctors and nurses were examined in the context
of changes in the level of health care in the regions,
in terms of several indicators. Aggregating the indi-
cators into an aggregate index made it possible to
compare regions and track changes over time. There
are differences between regions, which may be in-
fluenced by the migration of doctors and nurses
abroad or to more economically developed regions
of Slovakia. The presented approach can serve as a
model to which other official indicators can be
added. In the long term, it is very important to mon-
itor the situation in the Slovak healthcare system.
Without studying and analysing this issue, it will not
be possible to find solutions to the deteriorating sit-
uation in the health sector in the regions of Slovakia.
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