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Abstract
Introduction: Nurses and midwives play an important role in society and are essential for each human being. In Slovakia, nurses and 
midwives constitute the most significant group of employees in the health care institutions.
Methods: The data regarding the number of nurses and midwives in Slovakia were collected from 2000 to 2019. Chain indexes and/or 
fixed-base indexes were used to follow the changes of the nursing workforce. The ageing of nurses and midwives was determined by mean 
age and age structure. Correlation analysis was selected to detect the association between the living standard and number of nursing 
workforce per 1,000 people in the EU.
Results: The total number of nurses and midwives in Slovakia decreased from 40,380 in 2000 to 33,041 in 2019. This decline of the 
nursing workforce by 18.2% is a negative signal for the Slovak health care system. Ageing of the nursing workforce is the second negative 
sign for health system in Slovakia. The age structure of nurses and midwives has changed significantly. The number of nurses over 
60 years of age was more than 13 times higher in 2019 compared to the year 2000. The changed age structure resulted in an increase of 
the mean age of the nursing workforce. The mean age of nurses increased from 37.2 in 2000 to 46.9 in 2019. In the case of midwives, the 
average age increased from 40.9 to 47.4. 
Conclusions: The decrease of the nursing workforce along with the ageing of nurses and midwives could result in a nursing shortage in 
Slovakia. To stop this trend towards a nursing shortage, the Slovak government should more actively solve the problem of renumeration, 
create a better work environment for the nursing workforce, and promote the importance and status of nurses and midwives in Slovakia. 
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Introduction

Nursing includes a range of specialties and definitions that 
vary from country to country, but all the definitions support 
the importance of nurses for society. According to the Inter-
national Council of Nurses, Nursing encompasses the autono-
mous and collaborative care of individuals of all ages, families, 
groups and communities, sick or well and in all settings. Nurs-
ing includes the promotion of health, prevention of illness, 
and caring for ill, disabled and dying people. Other key roles 
of nursing are advocacy, promotion of a safe environment, re-
search, participation in shaping health policy and in patient 
and health systems management, and education (The Interna-
tional Council of Nurses, 2002). This definition describes how 
important this professional field is for all human beings. Nurs-
es and midwives have key and increasingly important roles in 
our efforts to tackle the public health challenges of our time 
(WHO, 2000).

Nurses responsible for general care and midwives consti-
tute the most significant group of employees in the health care 

institutions in Slovakia. Education of nurses and midwives has 
gone through significant change, largely due to Slovakia’s ac-
cession to the European Union.

Looking at the history of the health care education in 
Slovakia, the year 1951 was the turning point in the develop-
ment of institutionalized medical education in modern Slovak 
history. During this period, the education of nurses was pure-
ly organized through secondary health schools. From 1953, 
the secondary health schools were under the jurisdiction of 
the governmental health care department. For nurses, mid-
wives and other categories of middle medical staff, a newly or-
ganized further education began in 1960 – established by the 
Institute for Further Education of Middle Medical Staff (Mi- 
nistry of Health of the Slovak Republic, 2006). From 2003, 
the secondary health care schools have been under the ju-
risdiction of the Ministry of Education, but the Ministry of 
Health of the Slovak Republic guarantees the clinical and vo-
cational part of the education. The Ministry of Health deter-
mines the network of study fields and can either include or 
exclude secondary health schools from the educational net-
work in Slovakia.
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Most of the healthcare professions, such as physiothera-
pists, public health workers, radiological assistants, health res-
cue workers, dental hygienists, nutrition assistants, medical 
assistants, optometrists, opticians, dental technicians, ortho-
pedic technicians, masseurs, and sanitarians, prepare for their 
professions in the secondary health schools.

A special position within the health care professional staff 
belongs to nurses and midwives who under the new legisla-
tion can gain their qualification by way of higher vocational 
education for general nurses in a relevant health school in the 
Slovak Republic, or they can obtain their qualification within a 
bachelor study program in nursing or midwifery (Bc.) – which 
represents the first level of the university education. After 
gaining the first level of university degree in a bachelor study 
program, nurses or midwives can continue their education by 
completing the second level of university education of nursing 
(Master’s degree – Mgr.), or even the third level of doctoral 
study in nursing (PhD. study).

Significant changes in nursing education are not only typ-
ical for post-communist countries such as Slovakia; nursing 
education has gone through development in other countries 
too. Nurses need to be empowered with new skills that lead to 
a multidisciplinary approach in nursing education. As Laviz-
zo-Mourey (2012) stated, nurses will need advanced skills and 
expertise in care management, interdisciplinary teamwork, 
problem solving and more, to ensure that they maximize their 
contributions to health and health care. This makes higher lev-
els of education imperative.

The profession of nurses has developed greatly over the 
past years, and the EC Directive for the Recognition of Pro-
fessional Qualifications (Directive 2005/36/EC, 2005) out-
lines the practice of the learning experience and the minimum 
education requirements that professionals need to achieve in 
order to practice the profession within Europe.

Since the training of nurses in Slovakia differed considera-
bly from EU expectations before its entry to the EU on 1st May 
2004, the Slovak Republic had to gradually phase out the full 
secondary vocational training in nursing and leave only higher 
vocational and university education in nursing. Nowadays, the 
education of nurses is fully compatible with the expectations of 
the EU and the training corresponds to the Directive 2005/36/
EC of the European Parliament and the Council (2005).

According to the Directive 2005/36/EC (2005), the train-
ing of nurses responsible for general care shall comprise at 
least three years of study or 4,600 hours of (a) theoretical and 
(b) clinical training. The duration of the theoretical training 
representing at least one-third and the duration of the clini-
cal training at least one half of the minimum duration of the 
training.

In 2010, only about 13% of Slovak nurses and midwives 
were highly qualified and held a bachelor or a master diploma 
in nursing or midwifery (NCZI, 2011; 2012). In 2019 however, 
the proportion was as high as 34.6% (NCZI, 2021). To obtain 
higher education is not only a privilege for a person, but also 
often represents a possibility to increase the person’s chances 
in the labor market.

A person with higher education finds it easier to secure 
a job in the labor market and has a generally higher income 
(Langhamrová et al., 2010).

The PhD. program is not very popular among nurses. Ac-
cording to Nehls and Barber (2012) in the United States, it 
has been estimated that less than 1% of nurses have earned a 
doctoral degree in nursing or a related field. Thus the future of 
PhD. education in nursing is at a crossroads.

Well-educated and prepared nurses are important in all so-
cieties. Quality patient care hinges on having a well-educated 
nursing workforce. Research has shown that lower mortality 
rates, fewer medication errors, and positive outcomes are all 
linked to nurses prepared at the bachelor and graduate degree 
levels, since education enhances both clinical competency and 
delivery of care (Aiken et al., 2003; 2014; Haegdorens et al., 
2019; Kutney-Lee et al., 2013).

Demand for well-educated nurses will increase in the 
future. Accessible health care requires a well-trained and 
well-motivated nurse workforce of an adequate size which is 
able to deliver safe, high-quality medical services. However, 
concerns have been voiced in many OECD countries that a gap 
may be looming between the demand for and supply of nurses. 
Demand is likely to increase due to economic expansion, pop-
ulation growth, an ageing population, technological advances, 
and higher patient expectations (Simoens et al., 2005).

The main aim of this study was to analyze the changes of 
the nursing workforce in Slovakia. It was not only the absolute 
and relative changes of nurses and midwives that were subject-
ed to analysis, an analysis of nursing workforce ageing was also 
performed. A comparability analysis of the number of nurses 
and midwives per 1,000 people in the EU countries was real-
ized. The next objective was to detect the association between 
the number of the nursing workforce and the living standard 
in the EU countries.

 
Materials and methods
The fulfillment of the main aim of the study assumes the use 
of datasets on national (Slovak) and international levels. The 
number of nurses and midwives in Slovakia is regularly collect-
ed and published by the national authority (National Health 
Information Center of Slovakia). For international compari-
son, EU countries were selected because Slovakia has been an 
EU Member since 2004, and due to the availability of data-
sets on living standard for the EU population. The number of 
nurses and midwives per 1,000 people were collected from the 
World Bank database. The collection of datasets took place in 
January and February 2021.

The number of nurses and midwives in Slovakia and their 
age structure were collected from the Health Statistics Year-
book (published by the National Health Information Center 
of the Slovak Republic). This time series enabled us to follow 
the changes of the nursing workforce in Slovakia using chain 
indexes and/or fixed-base indexes. A chain index is an index 
number in which the value of any given period is related to 
the value of its immediately preceding period (Pacáková et 
al., 2009). This means that the previous period, in our case 
the previous year, is equal to 100. A fixed-base index is an in-
dex number where the value of every period in a time series 
is related to the same value of fixed, unchanged base period 
(Pacáková et al., 2009). In our research the fixed base year was 
the year 2000, which enables us to study the change in the 
nursing workforce to the base year. The ageing of the nursing 
force was analyzed using the age structure and the average age 
of nurses and midwives in Slovakia. The proportion of nurses 
and midwives per 1,000 people in the EU countries was used 
to compare the situation of the nursing workforce as the ratio 
to population in these countries. These ratios can identify the 
shortage of nurses and midwives – especially in the countries 
with a low proportion of this variable. Correlation analysis was 
used to check the relationship between the living standard and 
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number of nurses and midwives per 1,000 people. As a proxy 
for the living standard, the gross domestic product per capita 
was selected in the EU countries

 
Results and discussion
Although the number of midwives increased rapidly between 
2000 and 2019 (Table 1), the decrease in the total number of 
nurses and midwives must be classified negatively. In 2000 the 
total number of nurses and midwives reached 40,380, but in 
2019 this number was only 33,041. This means that the trend 
was negative. The decrease in the analyzed time span reached 
18.2%, whilst the decline measured in persons was as high as 
7,339.

It is not only the trend of the total number of nurses that 
was negative. Looking at the age structure of nurses and mid-
wives in 2000 and then following the changes until 2019, it 
becomes clear that the age distribution of nurses in Slovakia is 
changing dramatically. Unfortunately, the number of “young-

er” nurses and midwives will not be sufficient to compensate 
for the number of nurses who are growing older and heading 
towards the age when most of them will enter well-deserved 
retirement. This is a typical problem in other developed coun-
tries too. Within nursing, the situation in many industrialized 
countries is that the nursing workforce is ageing (Sherman et 
al., 2013; Uthaman et al., 2016). Over the next 10 to 15 years, 
these countries will experience a large exodus of nurses from 
their workforce, with nurses retiring just at a time when the 
demand for nursing and health care is on the rise (one of the 
reasons for this is the growth in the older population). This 
trend, if left unaddressed, is set to deepen the current short-
age of employed nurses, particularly in countries where there 
is a shortfall of new nurses entering the labor market or where 
the nurses decide to leave their profession (Graham and Duff-
ield, 2010; Institute of Medicine, 2011; Kox et al., 2020; Marć 
et al., 2019). The ageing process of the nursing workforce can 
lead to a gap between supply and demand for nursing care – 
and therefore a focus on promoting the nursing profession is 
recommended (Maresova et al., 2020).

Table 1. Nurses and midwives in Slovakia

Year Nurses Midwives Total Previous year = 100 Based indexes (2000 = 100)

2000 40 077 303 40 380 – 100.0

2001 39 073 355 39 428 97.6 97.6

2002 37 265 1087 38 352 97.3 95.0

2003 35 113 1456 36 569 95.4 90.6

2004 34 007 1739 35 746 97.7 88.5

2005 32 319 1719 34 038 95.2 84.3

2006 32 568 1552 34 120 100.2 84.5

2007 34 040 1659 35 699 104.6 88.4

2008 33 778 1761 35 539 99.6 88.0

2009 32 710 1769 34 479 97.0 85.4

2010 32 745 1874 34 619 100.4 85.7

2011 32 043 1837 33 880 97.9 83.9

2012 31 478 1765 33 243 98.1 82.3

2013 31 128 1775 32 903 99.0 81.5

2014 31 166 1795 32 961 100.2 81.6

2015 30 904 1760 32 664 99.1 80.9

2016 31 183 1834 33 017 101.1 81.8

2017 30 732 1736 32 468 98.3 80.4

2018 31 061 1742 32 803 99.4 81.2

2019 31 309 1732 33 041 101.8 81.8

Source: Own calculation based on data extracted from the Health Statistics Yearbook of the Slovak Republic (NCZI, 2001–2012; 2014–2016; 2021).

In the year 2000, in the age group 20–24 years in Slovakia, 
a total of 5,688 nurses were employed. However, since then 
the situation has changed dramatically, and in the same age 
group only 969 nurses were active in 2019 (Fig. 1). The next 
age category of 25–29 also shows a negative trend of devel-
opment. The number of nurses aged between 25 and 29 de-
creased from 5,381 in 2000 to only 1,471 in 2019. On the oth-
er hand, the structure of the nursing population indicates an 
increase in the total number of nurses aged 55 and over. So 

while in 2000 only 886 nurses were active in the 55–59 age 
group, this number increased to 4,169 in 2019. A large jump 
in nurses also occurred in the 60–64 age group, where the 
number of nurses increased from 218 to 2,669. In 2019, the 
number of nurses over 60 years of age was more than 13 times 
higher than in 2000. From this perspective, it is obvious that 
the demographic ageing process of the Slovak nurses is taking 
a dangerous direction.
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Source: Own presentation based on data extracted from the Health Statistics Yearbook of the Slovak Republic 
(NCZI, 2001–2012; 2014–2016; 2021).

Fig. 1. Age structure of nurses in Slovakia

A negative age structure is also evident in the comparison 
of changes in the age categories of midwives (Fig. 2). In 2000, 
the peak of the age structure of midwives is visible at the age of 
45–49. The age distribution did not change positively over the 

course of twenty years, and in 2019 the dominance of midwi-
ves aged between 50–54 and 55–59 is conspicuous. Also radi-
cal was the increase of midwives aged over 60 years.

 
Source: Own presentation based on data extracted from the Health Statistics Yearbook of the Slovak Republic 
(NCZI, 2001–2012; 2014–2016; 2021).

Fig. 2. Age structure of midwives in Slovakia
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The changing age structure of nurses and midwives also 
caused a significant change in their mean age. The average age 
of nurses increased from 37.2 in 2019 to 46.9 in 2000. The av-
erage age of nurses rose by 9.7 years over the course of the ana-
lyzed time span. The ageing progress of midwives was similar 
(Fig. 3). In 2000 the average age of midwives was 40.9 and this 

increased by 6.4 by 2019 – reaching an average of 47.4. The 
difference between the average age of nurses and midwives is 
not as high as it was at the beginning of the analyzed period. In 
2000 the difference was as high as 3.7 years, but this declined 
to only 0.2–0.4 in 2018 and 2019 (Fig. 3).

 
Source: Own presentation based on data extracted from the Health Statistics Yearbook of the Slovak Republic 
(NCZI, 2001–2012; 2014–2016; 2021).

Fig. 3. Average age of nurses and midwives in Slovakia

One reason for the age structure of nurses in Slovakia 
changing negatively may be the lower salaries of nurses. The 
lower salaries are inadequate to the importance of nurses’ re-
sponsibilities. The profession of a nurse is not as attractive as 
in the past, especially for young people. In addition to the low 
compensation packages, the change in the system of health 
education has also caused a negative impact on the interest 
in studying to be a nurse. The surrounding countries such as 
Austria, the Czech Republic and some other EU countries offer 
nurses and midwives substantially higher salaries with entic-
ing bonuses. A lot of well-educated nurses choose to work in 
another EU country, because EU legislation allows free move-
ment of labor forces within EU Member States. According to a 
survey conducted by the Social Institute of the Slovak Acade-
my of Sciences and a polling company in Slovakia, more than 
16,000 home-carers from Slovakia are looking after elderly 
people in Austria. There was a significant increase in their 
number during the year 2009, which saw it jump from 6,000 
up to the current state of 16,000 by the end of 2010 (according 
to estimations from the Labor Force Sample Survey provid-
ed by the Statistical Office of the Slovak Republic). The sharp 
increase between 2008 and 2010 was mainly caused by the 
change of the legislation in Austria. Before 2008, home-carers 
of elderly people in Austria worked mostly illegally, but then 
the situation changed and they gradually registered as care 
staff. Between 2007–2008 about 26% of the Slovak home-car-
ers in Austria had a health care education gained in Slovakia 
(Bahna, 2012).

Nurse density (i.e. the number of nurses per 1,000 people) 
will vary across countries. Variations in pay and conditions of 
service, productivity and nurse recruitment, can explain the 
supply variations across countries. At any one time, shortages 
and surpluses of nurses can occur if wages are set at a level in 
which supply does not match demand (Simoens et al., 2005). 
A nursing shortage is a negative sign for societies and can be 
caused by many factors. These factors include the ageing of 
the nursing workforce, the impact on nursing educators and 
enrollment rates, and the negative perception of the nursing 
profession. These contributing factors not only affect nurses in 
the profession, but most importantly, patient care. 

In 2016, the number of nurses and midwives per 1,000 
people ranged between 3.55 and 15.57 in the EU. 2016 was se-
lected because the data for nurses and midwives were available 
for the EU countries in this year. The lowest values were typi-
cal for the less developed EU Member States, and the highest 
for the most developed EU Member States (Fig. 4). There were 
more than 11 nurses and midwives per 1,000 people in Swe-
den, Belgium, Luxembourg, Germany, Finland and Ireland, 
i.e., the “old” most developed EU countries. On the other hand, 
the ratio was lower than 5 in Greece, Latvia, and Bulgaria. The 
two new EU countries (Latvia, Bulgaria) belong to the less 
developed EU members, but surprisingly Greece reached the 
lowest number of nurses and midwives per capita among the 
EU states. The ratio in Slovakia was the eighth lowest. Slovakia 
and other post-communist countries reached lower number of 
nurses and midwives per 1,000 people.
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Source: Own presentation based on data extracted from World Bank Open data.
Country codes: AT – Austria, BE – Belgium, BG – Bulgaria, CY – Cyprus, CZ – Czechia, DE – Germany,  
DK – Denmark, EE – Estonia, EL – Greece, ES – Spain, FI – Finland, FR – France, HR – Croatia, HU – Hungary,  
IE – Ireland, IT – Italy, LT – Lithuania, LU – Luxembourg, LV – Latvia, MT – Malta, NL – Netherlands,  
PL – Poland, PT – Portugal, RO – Romania, SE – Sweden, SI – Slovenia, SK – Slovakia, UK – United Kingdom.

Fig. 4. Nurses and midwives (per 1,000 people) in the EU countries, year 2016

 
Source: Own presentation and calculation based on data extracted from World Bank Open Data (2016) and 
Eurostat database.

Fig. 5. Association between GDP per capita and number of nurses and midwives (per 1,000 people)
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Because the education of general nurses and midwifes in 
Slovakia is compatible with the education in other EU Mem-
ber States, in principle their qualifications are recognized au-
tomatically in all EU Member States. The free movement of 
persons is one of the fundamental freedoms guaranteed by 
Community law. It is the most important right under Commu-
nity law for individuals, and an essential element of European 
citizenship. Free movement of workers was guaranteed to EU 
nationals by the Treaty of Rome and was regulated by Regula-
tion 1612/68 (Eurofound, 2011).

Whether skilled nurses will stay in Slovakia or wheth-
er they will try to find a job in another country will also de-
pend on the political will of the Slovak government to solve 
the problem of the requirement to increase their salaries and 
create a better work environment for nurses. In the past, the 
situation of nurses led to them demonstrating their dissatis-
faction in front of the Parliament in Bratislava, the capital city 
of Slovakia. The renumeration of nurses is a very important 
factor in relation to the satisfaction of nurses. It is one of the 
factors that influence the decision of well-educated nurses 
to leave their countries of origin and work abroad – often to 
countries with higher salaries (Gurková et al., 2013; Ivanová 
et al., 2013; Lee, 2019; Ribeiro et al., 2014).

The analysis of association between the Gross domestic 
product (GDP) per capita and the number of nurses and mid-
wives shows a strong and positive correlation (Fig. 5). The as-
sociation between the average GDP per capita in purchasing 
power standards (average for the years 2015–2019) and the 
number of nurses and midwives per 1,000 people (year 2016) 
is positive. The correlation coefficient was as high as 0.68, and 
the coefficient was statistically significant (p value < 0.001). 
When Luxembourg, which has an extremely high GDP per 
capita, was eliminated from the dataset, the correlation co-
efficient was much higher and reached 0.79. The association 
unveils the fact that in countries with a higher living stand-
ard (measured by GDP per capita), the number of nurses and 
midwives is higher, whilst in the EU countries with lower GDP 
per capita the number of nurses and midwives (per 1,000 peo-

ple) is lower. The correlation is high and positive and supports 
the expectations that in more developed countries with higher 
living standards, the nursing working staff’s ratio to the pop-
ulation is higher. We hope that as the living standard in the 
“new” EU countries increases, so will the ratio of nurses and 
midwives to the entire population.

 
Conclusions

Recently, the number of nurses in Slovakia has decreased. The 
age structure of nurses is changing too – and unfortunately 
not in a positive way. The proportion of elderly nurses and 
midwives is increasing, and the coming generation of nurses 
will be insufficient to replace the numbers of nurses who will 
gradually retire.

In Europe, as well as in other developed countries, a nurse 
shortage is projected due to the “silver tsunami” of the baby 
boomer generation – which correlates with a growth in de-
mand for nursing services. This nursing shortage influences 
the health and wellbeing of people all over the world – it is sim-
ilar to a global public health crisis that affects many countries, 
including Slovakia. Whether skilled nurses will stay in Slovakia 
also depends on the political will of the Slovak government to 
solve the problem of renumeration of nurses, create a better 
work environment for the nursing workforce, and promote a 
better status for nurses and midwives in Slovak society.
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Zdravotné sestry a pôrodné asistentky na Slovensku – dôležité trendy a starnutie sesterskej 
pracovnej sily

Súhrn
Úvod: Zdravotné sestry a pôrodné asistentky zohrávajú v spoločnosti dôležitú úlohu a sú neodmysliteľné pre každého jedinca. 
Sestry a pôrodné asistentky predstavujú na Slovensku najvýznamnejšiu skupinu zamestnancov zdravotníckych zariadení.
Metodika: Počet sestier a pôrodných asistentiek na Slovensku sa analyzoval za obdobie rokov 2000 až 2019. Reťazové indexy  
a/alebo bázické indexy boli použité na sledovanie zmien pracovnej sily v zdravotníctve. Starnutie sestier a pôrodných asistentiek 
bolo analyzované pomocou priemerného veku ako aj vekovou štruktúrou. Korelačná analýza bola použitá na stanovenie miery 
asociácie medzi životnou úrovňou a počtom sestier na 1 000 obyvateľov v krajinách EÚ.
Výsledky: Celkový počet zdravotných sestier a pôrodných asistentiek na Slovensku sa znížil z 40 380 v roku 2000 na 33 041 v roku 
2019. Tento pokles v počte sestier o 18,2 % je negatívnym signálom pre slovenské zdravotníctvo. Starnutie sesterskej pracovnej 
sily je druhým negatívnym javom pre zdravotníctvo na Slovensku. Veková štruktúra zdravotných sestier a pôrodných asisten-
tiek sa výrazne zmenila. Počet sestier nad 60 rokov bol v roku 2019 viac ako 13-krát vyšší v porovnaní s rokom 2000. Zmenená 
veková štruktúra mala za následok zvýšenie priemerného veku sestier. Priemerný vek zdravotných sestier bol v roku 2000 na 
úrovni 37,2 rokov a do roku 2019 sa zvýšil na 46,9. V prípade pôrodných asistentiek sa priemerný vek v tom istom období zvýšil  
z 40,9 na 47,4.
Záver: Pokles počtu sesterskej pracovnej sily v zdravotníctve spolu so starnutím zdravotných sestier a pôrodných asistentiek by 
mohol mať za následok nedostatok sestier na Slovensku. Aby sa zastavil tento negatívny trend, slovenská vláda by mala aktív-
nejšie riešiť problém odmeňovania sestier, vytvoriť lepšie pracovné prostredie pre pracovnú silu v zdravotníctve a propagovať 
dôležitosť a postavenie zdravotných sestier a pôrodných asistentiek na Slovensku.

Kľúčové slová: Európska únia; pôrodné asistentky; Slovensko; starnutie; zdravotné sestry
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