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Introduction 

One of the most important sectors in the Slovak economy is the healthcare sector. Its 

importance lies not only in its contribution to the economy but also in performing the basic set 

of functions each society needs. This expert report presents research outcomes from the field of 

healthcare assessment, restricted to limited areas of the evaluation. Health care evaluation is a 

critical assessment, through rigorous processes, of an aspect of healthcare to assess whether it 

fulfils its objectives. The research conducted is trying to follow three criteria for evaluating 

health care systems: efficiency, effectiveness, and equity. Evaluation is an essential part of 

quality improvement and when done well, it can help solve problems, inform decision making 

and build knowledge. While evaluation comes in many shapes and sizes, its key purpose is to 

help to develop a deeper understanding of how best to improve health care. 

This expert report is focused on a comprehensive assessment of the state of healthcare in 

the Slovak Republic as a part of the Visegrad region. The first chapter is focused on the research 

aims, methodology and sources of data applied in presented research outcomes. Its aim is to 

introduce the reader with an answer of why and how were presented findings obtained. The 

second chapter is focused on the current state and challenges in health care in Slovakia. Slovakia 

is currently facing various negative trends that were identified in this chapter. Further 

implications are discussed. Part of the research, presented in the Chapter 3, was focused on 

assessing the state of digitalization of the healthcare system in Slovakia. There was a significant 

shift in this area during past few years. The text includes the basic functionality that was 

introduced to Slovak healthcare system. An important part of this expert report was focused on 

the start-ups ecosystem coexisting in the Slovak healthcare sector. Supporting start-ups is 

crucial from long term perspective as the innovation is the key driver of future growth. Slovak 

government adopted in 2015 a Concept for the support of start-ups and the development of the 

start-up ecosystem in Slovakia. The text included in Chapter 4 contains selected relevant 

information about how the Slovak innovation ecosystem works and what are its current pillars 

within the healthcare sector. The last chapter of this expert report was focused on seven 

predefined dimensions of the future research, based on previous findings and general 

conclusions. These seven areas of the future research focus are: Public finance and healthcare 

budgets, innovation ecosystem for healthcare, Health technology assessment, hospital 

economics and management, behavioural economics to influence patient decision, education in 

healthcare, and the development of activities of the HCI platform in Visegrad Countries. For 

the Slovak healthcare system, it is important not to restrict its future goals to a limited spectrum 

of fields, but to gradually deal with all the proposed dimensions. 
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1. Research goals, methodology and data sources 

Breakthrough technologies and the growing digitization of health care help to deliver 

specific innovations that improve the efficiency, effectiveness, and quality of health care. In 

recent years, Israel has proven to be a hot spot for med-tech innovations. Results of World Index 

of Healthcare Innovation 2021 shows that Israel is the fifth best country in innovations, in 

contrast to the V4 countries, which performed much worse in the evaluation: Slovakia ranked 

29th. According to Summary Innovation Index, Israel reached index score 108.1, while Slovakia 

63.1. Global Innovation Index (GII) presents the latest global innovation ranking of 132 

economies, relying on 81 different indicators. Israel ranks 15th in the GII 2021, Slovakia 44th. 

Statistics show that innovations can bring significant progress in health care in V4 countries. 

Established platform enables cooperation while identification of the problems and its solution 

in health care. Cooperation of partners from V4 countries brings significant progress in 

implementation of healthcare innovations and transfer of Israeli know-how. 

For Slovakia, innovations in health care represent the basic presumption for providing 

available and high-quality health care for aging population with increasing number of chronic 

diseases. It turns out that the use of the best practice from successful countries implementing 

healthcare innovations is essential for solving these problems, which means setting up an 

effective system of implementation of healthcare technologies. Israel considered as a country 

of innovation ecosystem and start-ups in health care, was opened to cooperation with V4 

countries, including Slovakia. The cooperation between Israel and V4 countries is ensured by 

an International Platform for Healthcare Innovations. This platform determines synergic 

innovations leading to an improvement of the current situation based on the key economic, 

management and financial challenges in health care. The main content of this platform is the 

identification of the key problems in health care in V4 countries, determination of innovation 

strategies in health care in V4 countries and Israel, compilation of a report of innovation 

ecosystem of V4 countries and Israel, determination of potential areas for healthcare 

improvement in V4 countries, creating and using the platform for cooperation - communication, 

cooperation, and administration. 

This expert report therefore directly contributes to the overall goals set for the project. It 

relies on generally available data and subsequent evaluation, using both types: quantitative and 

qualitative methods. The content and the structure of the expert report includes the 

identification of the current state and challenges in health care in Slovakia (see Chapter 2). It 

describes the demographic situation in the period of 2017-2021, e.g., population, age structure, 

life expectancy, and standardized mortality according to selected causes of death; the overall 

evaluation of selected economic indicators in the period of 2017-2021, e.g., public spending on 

health, the approval process and ongoing reforms, the share of total health expenditure in gross 

domestic product, structure of health care according to OECD - number of acute beds, doctors, 

nurses, waiting time, availability of care, etc., structure of health insurance companies' costs for 

health care by segments of care, health insurance expenditures on health care by age and sex, 

prevention vs. treatment, average monthly salary in health care; the determination of problems 

influencing economics and management in health care. The 3rd chapter focuses on the use of 

modern digital technologies in healthcare. It presents the state of electronation in healthcare; 
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the evaluation of the use of selected modern technologies, including economic benefits, 

telemedicine and smart devices, innovative tools for disease diagnosis, and big data processing. 

The 4th chapter identifies and evaluates the mechanisms supporting the creation of start-ups in 

health care, including the existing system of state and private support and conditions for 

establishing start-ups, the way in which universities, research institutes and private companies 

are involved in setting up start-ups in healthcare, and access to health data by universities and 

private companies. The 5th chapter presents the proposed areas in health care including problems 

to solve joint projects. 

This expert report was prepared for higher territorial self-governing units as supporting 

entities towards healthcare institutions, central state administration body for health care and 

public health protection, and lecturers and students from the University of Economics in 

Bratislava, Faculty of Business Management, and other institutions concerned. 
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2. Current state and challenges in health care in given country 

2.1. Demographic situation in the period 2017-2021 

The population of the Slovak Republic in 2021 was 5 441 991 [1] which represented a 

decrease of 0,3% compared to the previous year. In previous years, the number of inhabitants 

grew only minimally, which caused that the balance for the last 5 years represents an increase 

of inhabitants by only 0,05%. The number of women exceeds the number of men by 1%. When 

specifying the average age of the population, we identified that most of the population (up to 

8% of the total number) were in the age range of 40 to 44 years in 2018-2021. In this age group, 

the number of men was slightly higher. [2] 

Table 1. Demografic data Slovakia 

Country Slovakia 

Year 2017 2018 2019 2020 2021 

Indicator Age structure of inhabitants, 2017-2021 (in %) 

0–14 years 15,46 15,61 15,74 15,83 15,90 

15–64 years 69,55 68,87 68,22 67,59 67,03 

65+ years 14,99 15,52 16,04 16,58 17,07 

indicator Live births and deaths per 1 000 inhabitants, 2017-2021 

Births 10,660 10,586 10,464 10,375 10,400 

Deaths 9,915 9,971 9,764 10,822 13,506 

indicator Life expectancy at birth – men and women, 2017-2021 (in years) 

Men 73,75 73,71 74,31 73,47 unknown 

Women 80,34 80,35 80,84 80,17 unknown 

Source: [2, 3, 4, 5, 6] 

In the last five years (2017 to 2021), the largest population was in the 15-64 age group. 

(Table1.) On average, 68 % of the population was in this group. However, the share of these 

residents within the overall age structure is decreasing. The annual average decrease is at the 

level of 1 %. A much smaller group is represented by residents over the age of 65, who made 

up an average of 16 % of the population in the last five years. However, the number of these 

residents increased by 2,5 points on average year-on-year in the mentioned period, which 

represents an increase of 12 %. The smallest age group is residents under the age of 14, which 

was 15,8 % on average. The share of these residents in the overall structure grows only 

minimally on average by 0,6 % year-on-year, which represents a total increase of 3% over the 

last 5 years. 

The balance of natality and mortality has been negative for the last 5 years. The number 

of live born children is decreasing. While in 2017 there were 10,7 children born per 1 000 

inhabitants, in 2021 there were only 10,4 children. The birth rate thus decreased by 2,8 %. 

Conversely, the death rate increased from 9,9 deaths per 1 000 inhabitants to 13,5 deaths per 

1 000 inhabitants. Mortality thus increased by 36 %. 

Life expectancy at birth has decreased by an average of 0,2% over the last 5 years. 

Although in 2019 we recorded a slight increase of 0,7 %, in 2020 this indicator decreased again 

by almost 1 year due to the COVID-19 pandemic [7]. The decrease in men was 1,1%, with 
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which life expectancy at birth reached the level of 73.47 years, and in women by 0,8% to the 

level of 80,17 years. 

Only a slight increase in the number of the population under the age of 14 and the 

decreasing number of the population between the ages of 15 - 65 confirm the aging of the 

population. The aging index increased from 99% in 2017 to 108,27% in 2021. Therefore, the 

population over 65 can continue to grow. 

According to the population forecast [8], the most likely development is a population 

decline until 2060, which will be preceded by population stagnation until approximately 2030. 

The predicted population decrease until 2060 is 308,3 thousand inhabitants, which represents a 

decrease of 5,7 %. The decline should begin in the late 20s, and its rate will follow a fairly 

steady downward trend with an average annual decrease of about 0,2 %. The expected 

demographic development will bring with it many significant changes. Society must prepare 

for an increase in the proportion of elderly and old people, the integration of a more significant 

number of foreigners (often from culturally very different backgrounds), and increased tension 

in intergenerational relations. [9] The average life expectancy in Slovakia is four years shorter 

than the EU average. Differences in life expectancy based on socioeconomic status remain 

among the largest in the EU. [10] 

The most deaths in Slovak republic, according to the average over the last 5 years, up to 

45,4 % were caused by diseases of the circulatory system, slightly less 23,6 % were caused by 

cancer. In 2021, the diseases causing more than 10 % of deaths also included the infection of 

COVID-19, which caused 20,3 % of all deaths this year. The mentioned diseases are the most 

common cause of death in both men and women. (Table 2.) 

Table 2. Couse of death 

Type of diseases 
Year 

2017 2018 2019 2020 2021 

Total 53 914 54 293 53 234 59 089 73 461 

I Infectious and parasitic diseases 793 865 927 867 1 206 

II Tumors 13 666 13 878 13 500 14 027 13 039 

III Diseases of blood and blood-forming organs and 

other disorders of immune mechanisms 
44 47 45 44 59 

IV Diseases of glands with internal secretion, nutrition 
and metabolism 

777 762 703 697 773 

V Mental and Behavioral Disorders 129 113 98 148 93 

VI Diseases of the nervous system 901 1 047 987 889 846 

VII Diseases of the eye and its adnexa - - - - - 

VIII Diseases of the ear and cephalic process - 1 - - - 

IX Diseases of the circulatory system 26 051 25 362 25 219 27 190 28 337 

X Diseases of the respiratory system 3 915 4 175 4 018 3 789 6 306 

XI Diseases of the digestive system 2 834 3 085 2 821 2 889 3 195 

XII Diseases of the skin and subcutaneous tissue 22 8 2 3 5 

XIII Diseases of the muscular and skeletal system and 

connective tissue 
50 53 29 43 44 

XIV Diseases of the urinary and genital system 1 009 1 076 1 175 1 154 1 216 
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Type of diseases 
Year 

2017 2018 2019 2020 2021 

XV Pregnancy, childbirth and postpartum 3 2 - 1 1 

XVI Some diseases arising in the perinatal period 110 131 136 134 112 

XVII Congenital defects, deformities and chromosomal 

anomalies 
119 137 152 124 122 

XVIII Subjective and objective symptoms and abnormal 

clinical and laboratory findings not elsewhere classified 
739 757 782 667 704 

XX External causes of morbidity and mortality 2 752 2 794 2 640 2 419 2 476 

XXII Codes for special purposes (Infection of COVID- 

19) 
- - - 4 004 14 927 

Source: [11] 

The development of mortality due to diseases of the circulatory system has fluctuated in 

the last five years, in 2018 and 2019 it slightly decreased, and in 2020 and 2021 it increased 

again. The total change over the last 5 years represents an increase of 8,8 %. The development 

of mortality due to cancer in the last 5 years was similar. Although the change in 2021 compared 

to 2017 represents a decrease of 4,6 %, in 2020 there was an increase in mortality due to this 

disease compared to the previous period. The apparent decrease in mortality from this disease 

in 2021 could also be due to the impact of the increase in mortality from COVID-19. The 

number of deaths from COVID-19 increased by 13,5 points between 2020 (when the first 

statistics appeared) and 2021. 

Figure 1. Deaths in the Slovak Republic by sex 

Source: [11] 
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Among the diseases that caused an average of 5 % to 10 % of deaths in the last five years 

can be classified Diseases of the respiratory system (in both men and women), Diseases of the 

digestive system (to a greater extent in men). External causes of morbidity and mortality, which 

occurred more in men, were the cause of nearly 5 % of deaths. (Figure 2.1) 

 

2.2. Evaluation of selected economic indicators in the period 2017-2021 

In the Slovak Republic, the healthcare system is composed of a mosaic of interrelated 

organizational levels. (Figure 2.) The main pillar of the system is the patient and at the same 

time the insured, who participates in public health insurance. [12] This health care system is 

based on the principles of universal access to health care, mandatory health insurance, a basic 

package of health care covered by public insurance, and a competitive insurance model that 

enables selective contracting of health care providers and flexible pricing of health care 

services. With certain exceptions, health care is provided to the insured free of charge in the 

form of non-monetary payment (paid by a third party). Once certain explicit criteria are met, 

there are no barriers to entering the health care and health insurance market. Health insurance 

companies acquire policyholders based on competition in quality and the offer of their 

contracted services and services. Health insurance companies are obliged to provide affordable 

health care to the extent regulated by law. They fulfil this obligation by concluding contracts 

for the provision of health care with the relevant providers. The Health Care Surveillance 

Authority (HCSA) is responsible for overseeing health insurance markets, the provision of 

health care services and the purchase of health care services. [13] 

Figure 2. Organizational overview of the health system 

Source: [14] 
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In the Slovak Republic, at the end of 2020, 12 065 health care providers (HCP) were 

registered, who operated 13 243 health care facilities based on reported activity through 

implemented statistical surveys. Ambulatory health care facilities accounted for 77,7 % (10 296 

facilities), pharmaceutical care facilities 15,1 % (2 002 facilities), institutional health care 

facilities 1,4% (187 facilities) and haematology-transfusion facilities 0,1 % (12 devices). Other 

facilities (dental technology, ophthalmology, mobile HCP device established based on a license 

for independent medical practice) accounted for 5,6 % (746 devices) in the network of health 

care providers. Compared to 2019, a higher number of HCP (by 223 more) and the total number 

of medical facilities (by 302 more) was recorded, especially in ambulatory health care (by 342 

more). [15] 

In 2020, a new type of medical facility was created as part of ambulatory health care - a 

mobile collection point, intended primarily for the flexible collection of biological material 

from persons suspected of having the disease COVID-19. At the end of 2020, 94 medical 

facilities with mobile collection points were registered. There was also an increase in the 

number of specialized healthcare clinics (+ 92), general healthcare clinics (+ 57) and, to a lesser 

extent, some other types of healthcare facilities. However, the increase in the number of 

registered and active medical facilities and jobs of medical professionals in the output of the 

health care network for 2020 may also be partially influenced by the improvement of reporting 

by medical facilities in connection with the setting of processes for the comprehensive 

management of the COVID-19 pandemic. [15] 

The main sources of revenue in the health system are contributions paid to the health 

insurance companies under the SHI system. These include contributions by employees and 

employers, self-employed people, voluntarily unemployed, and “state-insured”. The latter term 

is used for the significant group of mostly economically inactive people for whom the state pays 

contributions (approximately two-thirds of the population and one-third of total resources from 

contributions). Contributions are collected by health insurance companies. [14] Only a small 

part of the resources comes from direct payments by households. Public resources flow from 

the budget of the Ministry of Health (also other ministries), Higher Territorial Units and 

municipalities. (Figure 3.) 

Figure 3. A simplified model of resources in the healthcare system 

Source: [12] 
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In 2021, the health care reform was approved. The reform of hospitals is related to the 

complete reform of the healthcare system, the common goal of which is more human lives saved 

in Slovakia and better conditions for the work of healthcare professionals. "The reform is 

supposed to bring quality affordable healthcare to patients and quality and dignified conditions 

for their work to doctors, nurses and other healthcare workers. At the same time, it will 

strengthen the bed fund for follow-up and long-term care and create space for further treatment, 

but also better conditions for chronically ill patients," said Health Minister Vladimír 

Lengvarský. [16] The reform includes: 

⎯ Reform of hospitals. 

⎯ Reform of the network of emergency medical services and emergency medical care. 

⎯ Reform of long-term social and health care. 

⎯ Ambulatory care reform. 

⎯ Solving the long-term shortage of medical personnel. [17] 

The initial basic result of the reform will be the definition of the patient's right - what kind 

of health care he should receive, at what distance from the residence, within what time from the 

diagnosis and under what conditions and in what quality. Structure of the optimal network of 

hospitals: 

⎯ National level - highly specialized care with very rare occurrence. It will only be in one 

place in Slovakia, where, for example, a heart transplant will be carried out. 

⎯ End level - specialized care with low frequency. Approximately 1.5 to 2 million inhabitants 

will fall into it. It should take approximately 90 minutes to reach it. It will be, for example, 

highly complex oncological treatment, cardiac surgery, or highly complex procedures in 

neurosurgery. 

⎯ Complex level - complex acute and planned care. Approximately 600 000 to 800 000 

people will fall below this level, i.e., approximately at the level of a Higher Territorial Unit. 

The medical emergency service should reach it within about an hour. In this case, it could 

be, for example, acute severe injuries or complex planned care such as moderately complex 

oncosurgical interventions. 

⎯ Regional level - standard acute and planned care at the regional level. It will cover 

approximately 100 000 to 200 000 inhabitants for approximately two to three districts with 

accessibility within 30 to 45 minutes from the patient's residence. Basic surgical procedures 

or standard internal care, paediatrics, obstetrics, but also planned procedures such as joint 

replacements should be performed at this level. 

⎯ Community level - follow-up and rehabilitation care, urgent outpatient care, complex 

outpatient care, specialized care, can provide one-day health care, inpatient care, 

psychiatric and inpatient care. There will be eight to ten hospitals as complex 

neurorehabilitation centers, possibly also long-term ventilated patients and three spinal 

centres for patients with paralysis. [16] 

An important reform step is also the „Value for money“ project, which the government 

of the Slovak Republic launched in 2017. As part of this project, it plans to reform the rules, set 

processes, and strengthen institutions that will support the adoption of good decisions in the 
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public interest and significantly increase the value for money in the Slovak public sector. One 

of the „Value for Money“ tools is a comprehensive review of most public expenditure. The 

revision of health care expenditures has set itself the expenditure goal of identifying possible 

savings and subsequently using them for effective and necessary investments in inpatient 

facilities, as well as dampening the growth of expenditures at the level of the pace of price 

growth in the economy. The resulting goal of the revision is to reduce the number of deaths 

preventable by the health care system to the average level of V3 - Czech Republic, Poland and 

Hungary. The means to achieve this goal should be not only the increase of funds, but also their 

more efficient allocation of resources where they will contribute to the reduction of preventable 

mortality. [18] 

 

2.2.1 Evaluation of selected economic healthcare indicators in the Slovak Republic at 

the international level 

Compared to the international benchmark, the Slovak Republic does not show 

satisfactory values of health system indicators. 

 
Note: 1. OECD estimates for 2020. 

Figure 4. Health expenditure as a share of GDP, 2019 (or nearest year) and 2020  

Source: [19] 

According to OECD data, the level of Health expenditure as a share of GDP in the Slovak 

Republic was 7 % in 2019, and increased to 7,7 % in 2020. This 11 % growth confirmed the 

increase in healthcare spending during the COVID-19 pandemic. Despite this, Slovakia ranks 

32nd among OECD countries in terms of Health expenditure as a share of GDP. Compared to 

other V4 countries, only the Czech Republic shows a higher amount of expenditure (in 2020 it 

was 17 %). (Figure 4.) 
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Figure 5. Health expenditure per capita, 2019 (or nearest year) 

Source: [19] 

The amount of health expenditures per capita in the Slovak Republic in 2019 was 2189 

UDS, while 80% of it was Government health (Compulsory) and 20 % was Voluntary health 

(Out-of-pocket). The Slovak Republic ranks 32nd in the OECD in terms of these health benefits. 

Within the V4 countries, the Czech Republic shows higher expenses by up to 56 % and Poland 

by 5 %. Health expenditures in Hungary are only 1 % lower. (Figure 5.) 

Figure 6. Price levels in the health care sector, 2017, OECD average = 100 

Source: [19] 

In 2017, the price level index in health reached a value of 40 in the Slovak Republic. 

Thus, the Slovak Republic reached 8. the lowest value of this indicator within the OECD. 

Compared to the V4 countries, however, the health price levels index in the Slovak Republic 

shows the highest value. On average, the same basket of goods and services would cost 21 % 

more than in the Czech Republic, 17 % more than in Poland, 8 % more than in Hungary. (Figure 

6.) 

Hungary 

Slovak Republic 

Poland 

Czech Republic 

OECD 

 1000 2000 3000 4000 5000 USD PPP 

Government/Compulsory Voluntary/Out-of-pocket 

966 3118 

622 2796 

646 1643 

442 1747 

687 1483 
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           Note: Volumes are calculated using the PPPs for health. Expenditures are calculated using the PPPs for AIC. 

Figure 7. Health care volumes per capita compared to health expenditure per capita, 2017, OECD average = 100 

Source: [19] 

In 2017, coefficient volume of health care use per capita in the Slovak Republic were at 

the level of 84,8, which ranks Slovakia in 26th place in the OECD in this indicator. Considering 

the low share of health expenditure per capita at the level of 601, it has a relatively high level 

of care. The ratio of coefficients of Health care volumes and expenditure is 1,41. Compared to 

the V4 countries, the situation is slightly better in the Czech Republic and slightly worse in 

Hungary and Poland. (Figre 7.) 

 

Figure 8. Health expenditure by type of financing, 2019 (or nearest year) 

Source: [19] 

In 2019, expenditure on healthcare in the Slovak Republic was financed by Compulsory 

health insurance, which accounted for 77,4 % of this expenditure. 19,2 % of health expenditure 

was paid out of pocket and only 2,4 % was covered by Government schemes. Financing from 

other sources amounted to 1 %. In terms of the volume of health expenditure financed by 

Compulsory health insurance, the Slovak Republic ranked 3rd in the OECD, behind Germany 

and France, which cover 78 % of expenditure from this source. Compared to the V4 countries, 

the structure of reimbursed expenses is similar, with the predominance of expenses reimbursed 
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from Compulsory health insurance in the amount of 60-69 %. Financing through Voluntary 

health insurance is different, which is not represented in the framework of health expenditure 

reimbursements in the Slovak Republic, unlike Hungary (2 %) and Poland (14 %). (Figure 8.) 

 
 Note:1. Public funding is calculated using spending by government schemes and social health insurance. 

Figure 9. Health expenditure from public sources as share of total, 2019 (or nearest year) 

Source: [19] 

In 2019 in the Slovak Republic, Social insurance contributed 77,4 % of health care 

spending on average, which is the highest in the OECD. Government transfers make up only 2 

% of this spending. The other V4 countries show a lower share of expenditure from social 

insurance contributions the Czech Republic and Poland at the level of approximately 60 % and 

Hungary only 21 % and a larger share of government transfers Hungary 47 %, the Czech 

Republic 28 % and Poland 11 % of total health expenditure. (Figure 9.) 

Note: 1. Government expenditure includes expenditure by government schemes and social health insurance. 

Figure 10. Health expenditure from public sources as a share of total government expenditure, 2019 (or nearest year) 

Source: [19] 

In 2019, 13 % of public administration expenditure was spent on healthcare in the Slovak 

Republic. In this indicator, Slovakia is below the OECD average, where these expenses were at 

the level of 15 %. Compared to the V4 countries, only the Czech Republic had a higher share of 

public administration expenditure on healthcare. (Figure 10.) 
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Note: 1. Refers to curative and rehabilitative care in inpatient and day care settings. 

2. Includes home care and ancillary services. 
3. Includes preventive care, governance and health system and financing administration, and other health care services unknown. 

Figure 11. Health expenditure by type of service, 2019 (or nearest year) 

Source: [19] 

Health expenditure in the Slovak Republic in 2019 was mainly spent on 3 types of service: 

33 % on Outpatient care, 32 % on medical goods, 30 % on Inpatient care. Collective services 

accounted for only 4 % of expenses and Long-term care only 0,4 %. Compared to other V4 

countries, we spend a larger share of expenditure on media goods and much less expenditure 

on Long-term care. (Figure 11.) 

 

Figure 12. Spending on primary health care services as a share of current health expenditure, 2019 (or nearest year) 

Source: [19] 

Spending on primary health care services in 2019 in the Slovak Republic accounted for 

only 10,2 % of current health expenditure (excluding outpatient services), which ranks the 

Slovak Republic far below the average of OECD countries in this indicator. Of current health 

expenditure, 5,3 % falls on General care and 4,8 % on Dental care. Compared to other V4 

countries, these expenditures are comparable to the Czech Republic and Hungary, which,
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however, spend at least a minimum amount of spending also on Home-based curative care and 

Prevention. (Figure 12.) 
 

Note: “Other” includes ancillary service providers (such as patient transport and laboratories); health system administration, public health 
and prevention agencies; households in cases where they provide paid LTC; and atypical providers, where health care is a secondary 

economic activity. 

Figure 13. Health expenditure by provider, 2019 (or nearest year) 

Source: [19] 

By provider, in the Slovak Republic in 2019, the most health expenditure was spent on 

Hospitals 34,7 % and Retailers 32 %. A little less, 20,2 % belonged to Ambulatory providers. 

13,1 % of expenditure was spent on other providers. Compared to the other V4 countries, 

together with Hungary, the Slovak Republic pays more costs for Retailers than the Czech 

Republic and Poland and less costs for Hospitals. Unlike other V4 countries, SR does not record 

any costs for LTC facilities providers. (Figure 13.) 

 

Figure 14. Annual capital expenditure on health as a share of GDP, average over 2015-19 (or nearest year) by type of 

asset 

Source: [19] 

Average share Annual capital expenditure on health of GDP in 2015-19 was only 0,3 % 

in the Slovak Republic. In this indicator, Slovak Republic ranks 29th among OECD countries. 

The largest annual capital expenditure 33,5 % of GDP is not classifiable according to OECD 

statistics, 20,5 % falls on Machinery and equipment, 11,7 % on Total construction and 1 % on 

Intellectual property product. The other V4 countries spend 0,1 to 0,2 points more of these 

expenses in relation to GDP. (Figure 14.) 
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2.2.2 Evaluation of selected economic healthcare indicators in the Slovak Republic at 

the national level 

Indicators mapping the ability of the Slovak Republic to ensure the provision of health 

care in terms of beds and personnel have a fluctuating nature. (Table 3.) The number of hospital 

beds alternately increases and decreases by 1,5 % on average. The number of beds per 1 000 

inhabitants decreased by 2,4 % between 2017 and 2020. On the other hand, the number of 

doctors is growing slightly. Although there was a 1,5 % decrease in their status in 2017, from 

that period to 2020, the total number of doctors increased by 7,6 %, and the number of doctors 

per 1000 inhabitants also developed accordingly. The state of number of nurses in 2017, as well 

as the number of doctors, decreased by approximately 1,5 % since this period and only saw a 

very slight increase. In 2020, this change represented an increase of 2,8 % compared to 2017. 

The number of nurses per 1000 inhabitants developed similarly. 

Table 3. Indicators of personnel and bed provision of health care 

 

Indicator 
Year 

2017 2018 2019 2020 

Hospital 
beds by 
sector 

Number beds 31659 31026 31422 31016 

Per 1 000 population 
5,82 5,7 5,76 5,68 

 
Physicians 

Number of persons (head counts) 18608 19178 19454 20026 

Density per 1 000 population 

(head counts) 

 
3,42 

 
3,52 

 
3,57 

 
3,67 

 
Nurses 

Number of persons (head counts) 30732 31061 31308 31604 

Density per 1 000 population 

(head counts) 

 
5,65 

 
5,7 

 
5,74 

 
5,79 

Source: [20] 

Waiting times for planned health care in individual groups were affected by the COVID- 

19 pandemic. 

Table 4. Comparison of the number of insured persons and the average waiting time on the list of insured persons waiting 

for the provision of health care 

 
 

Selected diseases 

 

Number of 

patients 

Average 

number of 

waiting days 

The difference 

in the number 

of waiting days 

2020 - 2019 

2019 2020 2019 2020 Number in % 

Diseases of the eye and its adnexa requiring the 

implantation of a medical device 
11 54 355 265 -90 -25 

Diseases of the circulatory system 462 426 117 247 131 112 

Diseases of the muscular and skeletal system and 

connective tissue - implantation of medical devices 
2 949 3 356 196 308 113 58 

Source: [21] 

Costs of health insurance corporations by segments of health care could be identified for 

the Slovak Republic based on the Report on the state of implementation of public health 

insurance. According to this document, the costs of health insurance companies increased by 

almost 3 % between 2019 and 2020. At the same time, the costs of treatment abroad (planned 

foreign treatment) increased the most by 42%. Significant growth was also recorded in the costs 
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of nursing beds by 19% and general practitioners (for adults + for children and adolescents) by 

11%. The largest decrease can be observed in the cost of balneal care by 21%, which can be 

attributed to the COVID-19 pandemic. the costs of hospice type beds and stomatological care 

also decreased by almost 10%. 

Table 5. Costs of health insurance corporations by segments of health care (Eur) 

Indicator Year 2019 2020 Comments 

Total health care 4 850 080 108 4 992 463 429 Evidence recognized performances 

Incl. health care paid from capital 

fund of insurance 
4 842 942 812 4 990 066 933  

Financially recognized performances 

1.1 incl. Out-patient care 1 889 390 102 1 872 475 013  

o.w.: stomatological care 153 770 955 138 355 463 without Medical First Aid Service 

general practitioners 257 775 861 286 764 444 for adults + for children and adolescents 

rehabilitation care    

diagnostic care 490 574 899 526 419 651 
Joint investigative 
components 

and therapeutic 

home care 24 240 818 27 646 324 
Home nursing service agency + Mobile 
history 

 
special out-patient care 

 
963 027 568 

 
972 789 785 

other Specialized out-patient care 
including A drugs + dialysis + heart failure 
units + hospitals + gynecological + other 

1.2 in-patient care 1 532 263 491 1 545 005 331  

incl.: hospitals 1 173 141 764 1 228 278 741  

special 

(excl.) 
patients) 

theraupeutic 

institutes for 

institutes 

long-term 

 
204 286 756 

 
214 431 545 

 

institutes for long-term patients 20 528 251 21 049 506 Therapeutic 

nursing beds 4 766 084 5 677 471  

hospic type beds 2 179 511 1 927 707  

1.3 balneal care 60 305 820 47 563 980  

1.4 care in convalescent homes    

1.5 transport 31 985 291 33 830 841 without First aid medical service 

 
1.6 medical emeregency service 

 
167 611 586 

 
182 681 125 

First aid medical service + Emergency 

medical service + Institutional emergency 

service 

1.7 prescribed drugs 947 109 931 958 090 203 Pharmacy 

1.8 prescribed medical aids 168 664 109 162 542 230 Dispensaries and optics 

1.9 treatment abroad 9 999 790 14 233 130 planned foreign treatment 

 

1.10 Other 

 

35 612 693 

 

35 044 325 

HC poskytnutá cudzincom, 

bezdomovcom, utečencom, neodkladná 

HC 

Costs for improvement of health 

care drawn from other funds 
7 137 296 2 396 496 above-limit performances 

Source: [21] 

Outpatient care costs account for 40% of the total costs, inpatient care costs 

approximately 30%, and pharmacy costs account for 20%. Within Outpatient care, the largest 

item is the cost of special outpatient care, which accounts for 51%. In the framework of inpatient 

care, the largest items are the costs of hospitals, which make up 80% of these costs. 
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According to the data from the Slovak Registry of Health Insurance, health insurance 

expenses amounted to 4 972 040 000 € in 2019 (the latest available data), which represents an 

increase between 2015 and 2019 by 20 %. As it is clear from table 6., the largest item of these 

costs was the expenditure on medical and rehabilitation care, which represents 63% of these 

expenses, while they increased by almost 27 % between 2015 and 2019. The second largest 

item is expenditure on medical goods, the share of which in the last five monitored years was, 

on average 28 %, while their amount increased by 5 %. The decrease in spending on preventive 

care, which represents, on average, only 1 % of health care spending and fell by 41 % between 

2015 and 2019, is worrying, which was caused by their sharp decline in 2016, which could not 

compensate for the minimal growth in the following years. 

Table 6. Health care expenses - government systems and mandatory health care financing systems (data in millions Eur) 

Type of care 
Year 

2015 2016 2017 2018 2019 

Medical and rehabilitation care 2 477,67 2 575,25 2 615,67 2 833,16 3 143,42 

Long-term care (health) 17,839 19,698 20,328 24,268 24,967 

Additional services (not specified by function) 349,28 465,302 448,391 455,507 494,104 

Medical goods (not specified by function) 1 202,50 1 266,73 1 251,84 1 231,63 1 269,34 

Preventive care 98,381 32,053 34,199 34,902 40,202 

Total 4 145,67 4 359,04 4 370,43 4 579,46 4 972,04 

Note: The table does not include public administration expenditure and health system administration and financing 

Source: [22] 

Employees in the healthcare sector have been drawing attention to the unsatisfactory 

development of wages for a long time. This also causes insufficient interest in job positions in 

this industry. The average salary in the healthcare and social services sector increased year-on- 

year by only 9 % on average between 2017 and 2020. However, extraordinary bonuses and 

overtime bonuses paid to employees during the Covid-19 period also contributed to this result. 

In the same period, the number of employees increased by only 1,2% year-on-year on average. 

(Table 7.) 

Table 7. Average number and monthly salary of employees in health care 

Year Number employees in health care Average monthly salary total (Eur) 

2017 107 729 945 

2018 109 332 1013 

2019 110 778 1 128 

2020 114 284 1 226 

Note: Average wages include the wages of workers from the following areas: Healthcare and social assistance. 

Source: [23, 24] 

 

2.3 Determination of problems influencing economics and management in health care 

The healthcare system in the Slovak Republic spends less than half of the EU average on 

healthcare [7], what causes its underfunding. The biggest problems of the public health 

insurance system can be divided into two areas: 
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A. Financial management of health insurance companies - where can be included: 

1. Insufficient control over resources flowing through health insurance companies. 

2. Control process over the redistribution mechanism. 

3. Need to align the legislative setting with the public interest and European law. 

4. Problematic spending of public funds on the reinsurance campaign. 

B. Prices for healthcare providers - where can be included: 

1. Unfair distribution of resources to healthcare providers. 

2. Poor accessibility of healthcare. [25] 

Problem areas in the health sector can also be identified based on the Value for Money 

project, within the framework of which a review of expenditure on the health sector and its 

updates were prepared. In the latest update, measures are identified that reflect on the 

elimination of several problem areas. (Table 8.) 

Table 8. Problem areas in the health sector of the Slovak Republic and possibilities for their solution 

Problem areas Identified solutions 

Management of the General 

Health Insurance Company 

1. Optimization of the prices of services in ambulatory health care and joint 

investigation and treatment components. 

2. Optimization of payments in hospitals. 

3. Expansion of the central purchase of medicines (General Health Insurance 

Company). 

II. Streamlining ambulatory 

and institutional health care 

1. Reduction of the number of avoidable hospitalizations to level V3. 

2. Reduction in the number of visits to specialized outpatient care. 

3. Obstetrics - fewer pregnancy tests and caesarean sections. 

III. Drug saving measures 1. International comparison of drug prices twice a year. 

2. Cost effectiveness of medicines. 

4. Medicines for exceptions - pay effectively. 

5. Actively enforce the settlement difference (between real payment and 

conditional payment) for conditionally included medicines from registration 

holders. 

IV. Measures to reduce drug 

consumption 

1. Overconsumption of medicines (antibiotics). 

2. Overconsumption of medicines (other medicines except antibiotics). 

3. Improving drug prescribing based on eHealth data. 
4. Review activity (interactions, duplicate prescribing, etc.). 

V. Optimization of prices and 

volumes of services in the field 

of joint examination and 
treatment components 

1. Referencing the prices of MR and CT procedures with foreign countries. 

2. Redundant MR and CT examinations. 

3. Laboratory examinations – reduction of duplicate examinations and price 
referencing with foreign countries. 
4. Reduction of the price of PCR tests. 

VI. Other cost-saving 

measures within the 

framework of public health 

insurance 

1. Separation of competences and payment of health and social care for 

patients with incontinence. 

2. Medical devices - expansion of international price comparison. 

3. Optimizing the prescription of medical devices. 
4. Optimizing the personnel standards of the emergency medical service. 

VII. Savings measures outside 

the VZP with an impact on the 

management of hospitals 

1. Expansion of the central purchase of medicines by the Ministry of Health 

of the Slovak Republic. 

2. Categorized special medical materials - price referencing with the Czech 

Republic. 

3. Categorized special medical materials - central procurement by the Slovak 

Ministry of Health. 
4. Uncategorized special medical materials and medical devices - establishing 
the nomenclature and negotiating prices. 

Source: [26] 
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By implementing the measures listed in Table 8., it is possible to achieve significant 

savings in health system expenditures. The above revision considers the biggest challenges in 

the healthcare sector to be: 

⎯ The lack of several thousand health workers - while it is necessary to increase the financial 

remuneration but also to make health professions more attractive for students (already 

during their studies). 

⎯ High proportion of avoidable deaths that could have been prevented by better public health 

and prevention programs. While spending on prevention is below average. 

⎯ Underfunding of expertise and services of specialized ambulatory care 

⎯ Support of mental health - in the long term. 

⎯ Support for long-term care (including follow-up and rehabilitation) - in the context of an 

aging population. 

⎯ Systematic support of research, development, and innovation in healthcare. [26] 
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3. Use of modern digital technologies in healthcare 

3.1. State of electronization in healthcare 

Concerning state of electronization in healthcare in Slovak republic is important to 

evaluate individual things separately and mainly: 

⎯ State of electronization in healthcare – digitalization 

⎯ Legal framework, regulators 

⎯ Processes of electronization: for example, EMR, e-prescription, e-Inability 

⎯ Sources of data (hospitals, insurance companies, authorities, etc.) 

⎯ Sharing data – how data are shared, organization involved 

⎯ Main players in modern technologies and innovations 

The mission of health care is to make a significant contribution to improving the quality 

of life of citizens by reducing mortality, morbidity, permanent and temporary consequences of 

diseases and injuries, providing health care, operating public health, supporting individual and 

community health care. The mission of eHealth is to support the mission of healthcare through 

information and communication technologies. The vision of eHealth is to provide the right 

information at the right time in the right place at all stages and processes of citizens' health care. 

The eHealth implementation program is a strategy of electronic services in the Slovak 

healthcare system and is being implemented through several projects. Currently implemented 

projects: the national project Electronic Health Services (ESZ, also known as eSO1) financed 

from the EU structural funds in the form of the Operational Program Informatisation of Society 

(OPIS) and the national project Electronic Health Services - Extension of Functionality and 

Scope of Services (ESZ-RFaRS) financed from the EU structural funds in the form of the 

Operational Program Informatisation of Society (OPIS). 

As part of the Electronic Health Services (ESZ) project, the following is implemented: 

⎯ creating the National Health Portal and filling it with information content, 

⎯ creation and launch of applications for trial operation: Citizen's Electronic Health Book, 

ePrescription / eMedication, eAllocations, 

⎯ prerequisites for the integration of information systems of health care providers (IS PZS) 

with the national eHealth solution, verification of integration with IS PZS in trial operation. 

The basic goals of the second program Electronic Health Services - Extension of 

Functionality and Scope of Services (ESZ-RFaRS) are: 

⎯ consolidation of drug and knowledge database data, 

⎯ enabling the management and updating of drug and knowledge database data, 

⎯ extension of security mechanisms for the protection of personal data of a special category 

of extended functionality and scope of electronic healthcare services, 

⎯ new functionalities of electronic healthcare services. 

The basic goal of electronic healthcare is to increase the quality of provided healthcare, 

mainly through shared medical documentation between individual healthcare professionals. In 
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practice, this means, for example, that if a specialist doctor writes an examination record, the 

GP will have immediate access to his patients' records and there will be no duplicate 

examinations. The launch of the health system means historically the biggest qualitative change 

in the field of healthcare. The health system is a central repository of a patient's medical records 

and is a source of important information about the patient's health that can save his life [27]. 

The health system has been in place since 1 January 2018 with the following functions 

[27]: 

⎯ patient access via an insured person's card or via an electronic citizen's card with an 

electronic chip (eID) and doctor's access via an electronic health care card (ePZP) - access 

function to the health system, 

⎯ access to the patient's medical records via the electronic health book on the National Health 

Portal - electronic health book function, 

⎯ electronic prescription and dispensing of medicine, medical devices and dietetic food - 

recipe function, 

⎯ creation of an electronic record from the examination and the exchange ticket - e- 

examination function, 

⎯ ordering a doctor via the Internet during additional office hours for a specific date and time, 

or creating a request for an appointment during office hours - e-order function, 

⎯ a document with a basic overview of the patient's clinical data - the patient summary 

function, 

⎯ functionality that allows the doctor to register the patient's vaccinations electronically - e- 

vaccination function, 

⎯ display of records on the result of the laboratory examination, electronic laboratory request 

- elab function, 

⎯ electronic birth report and registration of a certificate for the contribution at the birth of a 

child through health - the function of the birth of a child, 

⎯ electronic confirmation of temporary incapacity for work - ePN function. 

Additional functions will gradually be added, and at the same time, the functionality of 

the existing ones will be expanded and improved. 

Main players in modern technologies and innovations are of course, national authorities. 

In Slovakia, the most important institution which is responsible for the whole process and 

running of eHealth is the National health information centre. The National health information 

centre (NHIC) is a state-subsidized organization founded by the Ministry of Health of the 

Slovak Republic. The position and tasks of the NHIC are regulated by Act no. 153/2013 Coll. 

on the National Health Information System and on Amendments to Certain Acts, as amended. 

NHIC performs tasks in the field of health informatisation, administration of the national 

health information system, standardization of health informatics, health statistics, 

administrations of national health administrative registers and national health registers, 

providing library information services in the field of medical sciences and healthcare. 
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NHIC cooperates with institutions such as the Statistical Office of the Slovak Republic, 

the Office for Health Care Supervision, the Public Health Office, the State Institute for Drug 

Control, SAS institutes, health care providers, health professional and professional 

organizations, health insurance companies and medical faculties. At the international level, 

NCZI cooperates with the WHO, OECD, EUROSTAT and the EMCDDA. 

National Health Information Centre is responsible for realization of healthcare 

informatics – eHealth in the Slovak Republic. eHealth, or electronic healthcare is a complex 

system to support healthcare provision through Information and communication technologies 

(ICT). It will be realized in the form of services, products, and tools, that will within 1st phase 

of the eHealth Implementation Programme (PIeH) enable the following: central provision of 

public health relevant information, electronic booking mainly of laboratory treatment and 

vaccination, electronic prescription and medication processes and provision of patient’s health 

information (in the form of electronic health record). 

Project of electronic healthcare (eSO1) is a national project co-financed from the EU by 

the European regional development fund (ERDF) through Operation programme information 

society (OPIS). It is a part of the eHealth implementation programme. Based on the eSO1 

feasibility study, after having it fully operational, the programme will bring savings in total 

amount of up to 100 million Euro a year. These savings will be reused in the system of 

healthcare provision. First eHealth applications were employed in 2015. National Health 

Information Centre assures standardization of health informatics in range of health sector as 

well as for electronic healthcare services - eHealth. 

The Slovak Republic is a member of IHTSDO, and National Health Information Centre 

assures tasks resulting from the membership in this international organization on behalf of 

Ministry of Health. National Health Information Centre joined IHTSDO in 2009 and gained a 

licence to use the terminology system SNOMED CT (Systematized Nomenclature of Medicine 

CT) for Slovakia. SNOMED CT is an internationally accepted terminology system and covers 

complexly the whole healthcare. 

National Health Information Centre (NHIC) collects, and processes selected data on 

health status of a population, on network and activities of health care providers and other 

organisations, on health workforce, medical equipment as well as on economy of health service 

including health care funding provided based on health insurance, etc. The obtained and 

processed data are subsequently provided in the required form, extent, and structure to the 

Ministry of Health of the Slovak Republic (MH SR), the Statistical Office of the Slovak 

Republic, chief experts of MH SR as well as foreign data users, namely WHO, OECD and 

Eurostat. 

Reporting duty for reporting units results from: 

⎯ § 18 of Act no. 540/2001 Coll. on State Statistics as amended by later regulations by means 

of Statistical Office Regulation No.250/2017 Coll. on which basis State Statistical 

Surveys Programme was published for the years 2018-2020 

⎯ § 14 of Act no. 153/2013 Coll. on the National Health Information System and on 

Amendments and Additions to Certain Laws 



 

27 

 

 

⎯ Decree of the Ministry of Health of the Slovak Republic no. 10/2014 Coll. on Laying 

Down List of Statistical Reports in Health System, and Details of Procedure, Methods, 

Designated Reporting Units and Reporting Deadlines within the Statistical Survey in the 

Health System and Their Characteristics 

⎯ Decree of the Ministry of Health of the Slovak Republic no. 44/2014 Coll. on Laying 

Down Details of Procedure, Methods, Designated Reporting Units and Reporting Deadlines 

for Identifying Events Characterizing Health Status of the Population and Their 

Characteristics 

⎯ Decree of the Ministry of Health of the Slovak Republic no. 417/2009 Coll. on Laying 

Down Details for Information Provided to a Woman, for Notification of the Provision of 

Information and the Model of Written Information and Designating an Entity Responsible 

for the Receipt and Evaluation of Notifications. 

There are prepared various types of reports: 

⎯ Annual reports (Ambulatory practice annual report, Ambulatory diabetes care annual report, 

Ambulatory pneumology and phtiseology annual report, Ambulatory psychiatry annual 

report, General practices for children and adolescents annual report, Medical genetics annual 

report, Ambulatory gynecology and obstetrics annual report, Ambulatory dentistry annual 

report, Ambulatory dermatology annual report, Ambulatory sport medicine annual report, 

Ambulatory surgical emergency and plastic surgery annual report, Ambulatory nephrology 

annual report, Ambulatory ophthalmology annual report, Ambulatory cardiology annual 

report, Ambulatory neurology annual report, Emergency healthcare service annual report, 

Nursing home care annual report, Ambulatory hematology and transfusiology annual report, 

Ambulatory physiatry, baleneology and medical rehabilitation annual report, Ambulatory 

clinical immunology and allergology annual report, Nuclear medicine annual report, 

Anesthesiology and intensive care annual report, Radiation oncology annual report, Clinical 

oncology annual report, Algesiology annual report, Economic indicators of organisations in 

health system annual report, Day-care annual report, Clinical biochemistry laboratory 

annual report, Hematology and Transfusiology annual report – Common examination and 

treatment units, Radiology annual report, Physiatry - rehabilitation annual report – Common 

examination and treatment units, Ambulatory Orthopedic orthotics annual report, 

Laboratory of clinical immunology and Allergology annual report, Pathological anatomy 

annual report, Number and structure of health professionals annual report, Number and 

structure of civil servants in health system annual report, Bed fund of health care facility 

annual report, Surgical procedures on bed wards annual report, Natural health spa and 

medical institution annual report, Medical technology annual report, Stationary health care 

annual report, Nephrology - stationary healthcare annual report, Cross – border healthcare 

annual report.) [28]. 

⎯ Quarterly and monthly reports (Economy quarterly report of organizations in health system, 

Monthly report on economic indicators of selected organisations in health system, Quarterly 

report on salaries and staff in health system, Quarterly report on salaries and employees in 

civil service, Quarterly report on consumption of non-prescription drugs, dietary 
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supplements and medical devices, Quarterly report on consumption of prescription drugs, 

dietary supplements, and medical devices). [29]. 

⎯ Health status report (Report on admission of inpatient care, Report on the childbearing 

woman, Report on the new-born, Report on spontaneous abortion and abortion, Report on 

providing information of abortion, Report of occupational disease or threat of occupational 

disease, Report of patients in inpatient psychiatric care, Report on causes and circumstances 

of deliberate self-harm, Report of ending spa treatment, Report on treated drug user, Report 

on patient diagnosed with pathological gambling disease, Report that a patient diagnosed 

with a pathological gambling disease is considered to be cured). [30]. 

National Health Information Centre (NHIC) assures providing of information through 

its Department for Media and Public Relation. NHIC processes and provides statistical 

information in the range resulting from subject of its activity, and the provision relates to the 

basic purpose of organisation’s establishment. As a state contributory entity, it provides 

information based on Act No. 211/2000 Col. on free access to information. 

 

3.2. Evaluation of the use of selected modern technologies including economic benefits 

Some information about the health care system in Slovakia is provided by the official 

website responsible for this regulation, which is operated by the National Health Information 

Centre, which was mentioned in the previous section. 

Figure 15. shows the total number of healthcare facilities as of January 1, 2018, where 

patient health records are entered into eHealth. 

Figure 15. Total number of healthcare workplaces connected to eHealth 

Source: [31] 

Figure 16. shows total number of healthcare workplaces count from 1st of January 2018, 

where patient's health records are written into eHealth. 
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Figure 16. Total number of doctor´s offices connected to eHealth 

Source: [31] 

Figure 17. shows total number of general and specialized Hospitals connected in eHealth 

from 1st of January 2018. 

Figure 17. Total number of Hospitals connected to eHealth 

Source: [31] 

Figure 18. shows the number of unique Pharmacies, Dispensaries of audio-prosthetics 

medical supplies and Dispensaries of orthopedic-prosthetics medical supplies connected in 

eHealth. 

Figure 18. Total number of Pharmacies and Dispensaries of medical supplies connected to eHealth 

Source: [31] 
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Figure 19. shows number of unique General Practitioners, Specialists and Dentists 

connected in eHealth from 1st of January 2018 

Figure 19. Total number of doctors connected to eHealth 

Source: [31] 

Figure 20. shows actual progress of receipts prescribed electronically. 

Figure 20. Progress of prescribed receipts in eHealth 

Source: [31] 

Figure 21. shows actual progress of receipts dispensed electronically. 

Figure 21. Progress of dispensed receipts in eHealth 

Source: [31] 
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Figures 22. shows total number of electronic health records, e.g., Specialist examination 

record, records from CTmachines or X-ray and Refferal Leaflets count from 1st of January 

2018. 

Figure 22. Progress of number of eHealth record in eHealth 

Source: [31] 

Figures no 23 shows actual progress of electronic record written after release the patient 

from Hospital. 

Figure 23. Progress of electronic referral leaflets in eHealth 

Source: [31] 

National Health Information Centre monitors and analyses the status of involvement of 

healthcare workplaces of general and specialized Hospitals connected in eHealth, of electronic 

health records, e.g., Specialist examination record, records from CTmachines or X-ray and 

Referral Leaflets count from 1st of January 2018 and actual progress of receipts prescribed and 

dispensed electronically, actual progress of electronic record written after release the patient 

from Hospital. For the year 2022, the status or progress as of September 30, 2022, is shown. 

In its analyses, the National Health Information Centre also quantifies the savings from 

participating in eHealth. In Figure no 24 is the total value of the savings if the patient saves 

€0.17 and the doctor saves €0.01 for each electronic prescription. 
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Figure 24. Savings from electronic prescriptions 

Source: [32] 

The total savings for each electronic prescription for patients as of September 30,2022 is 

€7,831,365 (€0.17 per prescription) and for doctors €460,669 (€0.01 per prescription). 

 

3.2.1 Telemedicine and smart devices 

Remote clinical care helps eliminate barriers and improves access to health services. 

Telemedicine can be used in emergency and intensive care, as well as in the care of chronic 

patients. The main areas that telemedicine focuses on are two, namely, remote monitoring and 

remote therapy. In the world, telemedicine is established and brings visible benefits for both 

patients and health care providers. On the other hand, in Slovakia, telemedicine is a relatively 

young, nascent field that runs into financial limits, knowledge, or unexplored areas in our 

conditions. However, the main reason for the low application of telemedicine solutions and 

remote monitoring is the absence of financial resources in the health sector, due to the non- 

categorization of these solutions for the possibility of payment of the given services by 

insurance companies. Some companies in Slovakia have activities which could be mentioned 

as an example of telemedicine, e.g. The company Goldmann Systems, JSC [63]. 

The company Goldmann Systems brings technological innovation in the field of 

telemedicine to Slovakia. The solution and its use in practice brings with it visible - measurable 

results. Telemon is an innovative program of this company thanks to which the subject receives 

a set of certified medical measuring devices for monitoring vital functions and health status. As 

part of telemedicine, it covers the field of telemonitoring. The subject can be the patient himself, 

but also a doctor or a social service facility that performs measurements for its clients. After 

measuring the body values, the data is then safely stored in the telemon system using bluetooth 

technology, transmitted via a mobile HUB and a private secure network. The obtained data are 

available to the doctor thanks to remote access in real time; in the case of DSS, medical 

personnel and employees. 

Faculty hospital with policlinic F. D. Roosevelt Banská Bystrica [64] is part of a unique 

project that tests the diagnosis and provision of health care for selected diseases "at a distance" 

using modern technologies. The goal of the project is the development and testing of a set of 

measuring devices and software that send and process the measured values of patients' vital 
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functions. Based on the regular measurement of the patient's temperature, oxygen saturation, 

pressure, glucose or weight, the doctor can monitor the patient's condition without the patient 

having to be physically in the hospital or clinic. The doctor is thus able to detect changes in the 

condition in time and react by adjusting the treatment. In this way, at the clinic, they monitor 

the health status of patients with liver disease, who measure their glycemic values, since the 

liver is the main organ of sugar metabolism in the body. With the help of 10 sets of oximeters 

and spirometers, they also monitor the condition of hospitalized patients in the Department of 

Infectology and in the Department of Pneumology and Physiology of outpatients with post- 

covid conditions and other respiratory diseases 

MEDDI [65] hub has been developing successful MEDDI telemedicine solutions since 

2016, in which it has already invested more than 17 million euros from its own resources. He 

is behind the telemedicine MEDDI app, which securely connects patients with doctors, online, 

24/7. The application is already successfully used by more than 5,000 doctors in the Czech 

Republic, Slovakia, Hungary and Latin America. The application received the international 

certificate of the official medical device ISO 13485, and for its extension MEDDI diabetes, the 

company, as the first ever Czech-Slovak company (the development is headed by a Slovak), 

received an award in Spain from the International Society for Research, Health, Development 

a few weeks ago of Business and Technology (SIISDET) for the contribution of technology in 

healthcare. "When we started, paradoxically, we heard that it was stupid. For more than a year, 

we talked with top experts and young doctors who helped us test the application. We gradually 

developed individual modules to reflect the real needs of doctors and patients. Today, 71 people 

work on the development and continuous improvement of the application. The telemedicine 

application offers an incredibly wide range of possible uses, and we are trying to gradually turn 

them into functional solutions," says Jiří Pecina, the company's founder and CEO, about the 

MEDDI app. Cooperation with renowned experts is not new for the company. MEDDI hub is 

a partner of the 1st Faculty of Medicine of Charles University in Prague, where it helps with 

the preparation and teaching of the subject "Use of telemedicine in practice" and is also a partner 

of the Masaryk Institute of Oncology in Brno. 

According to available statistics [28], patients used telemedicine primarily to 

communicate their health status with a general practitioner or a doctor for children and 

adolescents. However, telephone, email or SMS communication is also used in clinics of 

various specialists. For covid-19, it is most often used by patients when communicating with a 

pulmonologist, clinical immunologist, allergologist and infectious disease specialist. Apart 

from covid-19 diseases, there are gynecological and obstetric clinics, clinical immunologist and 

allergist, psychiatrist, diabetologist and neurologist. While in the Žilina region, the number of 

telemedicine procedures in two years was 149,817, for comparison, in Košice there were as  

many as 414,102 procedures. Residents of Prešov (395,630 procedures) and Banskobystricky 

(260,988 procedures) often communicated electronically with their doctors. On the contrary, 

this medical form of intercourse was least preferred in the Trenčín Region (120,002 procedures) 

and the Trnava Region (130,420 procedures during the two years of the pandemic). 

In the following table, we present an overview of medical technology, i.e. all devices and 

equipment, including their additional devices, which are put into operation, regardless of the 
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year of their acquisition, and which are owned or managed by the intelligence unit (including 

devices and equipment procured for rent or acquired as a gift or transfer) to 31 December 2018, 

2019, and 2020, namely: 

⎯ medical equipment with a purchase price of EUR 20,000 and more, 

⎯ medical technology, the purchase price of which is lower than 20 thousand. euros, but its 

evaluation (e.g., X-ray, EKG, EEG) is important for the health department. 

Table 9. Medical technology in the Slovak Republic 2018, 2019 and 2020 

Year  2018 2019 2020 

Medical 

technol. 

category 

code 

 
 

Name of medical technology category 

 
Number 

of 

devices 

 
Number of 

inhabit. 
Per 1 device 

 
Number 

of 

devices 

 
Number of 

inhabit. 
Per 1 device 

 
Number 

of 

devices 

 
Number of 

inhabit. 
Per 1 device 

0100 Bronchoscopes 174 31 324 185 29 502 196 27 856 

0200 Cystoscopes 155 35 164 156 34 986 165 33 090 

0300 EEG - electroencephalographs 173 31 505 175 31 188 181 30 165 

0400 Electrocardiographs 1 744 3 125 1 807 3 020 1 852 2 948 

0500 EMG - electromyographs 153 35 624 153 35 672 157 34 776 

 
0600 

Surgical endoscopes (laparoscopes, 

arthroscopes) 
722 7 549 722 7 559 789 6 920 

0700 Gastroscopes and duodenoscopes 375 14 534 385 14 176 402 13 582 

0800 Single-photon emission tomographs 11 495 493 11 496 170 11 496 344 

0900 Colonoscopes, sigmoidoscopes and rectoscopes 303 17 988 304 17 954 312 17 499 

1000 Colposcopes 257 21 208 305 17 895 324 16 851 

1100 Laboratory analysers for biochemistry 598 9 114 619 8 817 584 9 349 

1200 Laboratory analysers for hematology 411 13 261 416 13 120 402 13 582 

1300 Laboratory devices 367 14 851 394 13 852 404 13 514 

1400 Laryngoscopes and pharyngoscopes 440 12 387 501 10 894 306 17 842 

1500 Devices for laser therapy 460 11 849 522 10 456 566 9 646 

1600 Linear accelerators 21 259 544 17 321 051 24 227 491 

1700 Lithotripters 40 136 261 38 143 628 38 143 678 

1800 Mammograms 100 54 504 90 60 643 88 62 043 

1900 Microtomes 54 100 934 65 83 967 68 80 291 

2000 Dialysis monitors 1 074 5 075 1 159 4 709 1 224 4 461 

2100 Laboratory centrifuges 479 11 379 511 10 681 523 10 439 

2200 Operative technique 12 454 202 2 2 728 937 5 1 091 956 

2300 Isotope irradiators 6 908 404 6 909 646 5 1 091 956 

2400 Positron emission tomography (PET) 8 681 303 8 682 234 8 682 473 

2500 Accessories and aids for other X-ray devices 322 16 927 335 16 292 339 16 106 

 
2600 

Accessories for therapeutic X-rays, irradiators, 

and accelerators 
3 1 816 807 2 2 728 937 2 2 729 891 

2700 Brachytherapy devices 3 1 816 807 3 1 819 291 3 1 819 927 

2800 Electric therapeutic devices 1 762 3 093 1 952 2 796 2 020 2 703 

2900 Cryogenic devices 55 99 099 66 82 695 73 74 792 

 
3000 

Laboratory equipment for chromatography and 
photometry 

180 30 280 190 28 726 209 26 123 

3100 Microscopic instruments 574 9 496 634 8 609 668 8 173 

3200 Narcotics devices 909 5 996 915 5 965 965 5 658 

3300 Ophthalmological and orthoptic devices 1 804 3 021 1 909 2 859 2 227 2 452 

3400 Apparatus for distillation and disinfection 439 12 416 485 11 253 535 10 205 
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Year  2018 2019 2020 

Medical 

technol. 

category 
code 

 
 

Name of medical technology category 

 
Number 

of 

devices 

 
Number of 

inhabit. 

Per 1 device 

 
Number 

of 

devices 

 
Number of 

inhabit. 

Per 1 device 

 
Number 

of 

devices 

 
Number of 

inhabit. 

Per 1 device 

3500 Devices for oxygen therapy 202 26 982 248 22 008 361 15 124 

3600 Devices for magnetic resonance 57 95 621 58 94 101 62 88 061 

 
3700 

Devices for the preparation of sterile water or 

solutions 
169 32 251 178 30 662 197 27 715 

3800 Water treatment plants for dialysis 73 74 663 81 67 381 90 60 664 

3900 Devices for sterilization 2 520 2 163 2 798 1 951 2 911 1 876 

4000 Devices for artificial respiration 1 382 3 944 1 367 3 993 1 822 2 997 

4100 Devices for hearing/ear examination 280 19 466 324 16 845 328 16 646 

4200 Devices for the examination of respiratory tracts 264 20 646 288 18 951 281 19 430 

4300 X-ray diagnostic devices 1 709 3 189 1 855 2 942 1 984 2 752 

4400 X-ray therapeutic devices 33 165 164 28 194 924 30 181 993 

4500 Ultrasonic diagnostic devices 2 526 2 158 2 727 2 001 2 930 1 863 

4600 Ultrasonic therapeutic devices 361 15 098 394 13 852 397 13 753 

4700 Hydrotherapy devices 340 16 031 345 15 820 318 17 169 

4800 High-frequency medical devices 286 19 057 315 17 327 353 15 467 

4900 Electrical examination and treatment devices 1 822 2 991 2 116 2 579 2 339 2 334 

5000 Mechanical examination and treatment devices 813 6 704 1 205 4 529 1 335 4 090 

5100 Medical devices for pressure and suction 920 5 924 1 025 5 325 1 220 4 475 

 
5200 

Instruments, devices and aids laboratory 
auxiliary others 

507 10 750 568 9 609 610 8 950 

5300 Investigation walls 22 247 746 19 287 256 16 341 236 

5400 Imaging tables 17 320 613 13 419 836 13 419 983 

5500 CT – Computed tomographs 125 43 603 124 44 015 143 38 180 

5600 Urethroscopes 77 70 785 76 71 814 85 64 233 

5700 Devices for angiography 42 129 772 43 126 927 46 118 691 

5800 Gamma cameras 10 545 042 20 272 894 21 259 990 

 
5900 

Monitoring technology (hospital, outpatient, 
including ECG) 

3 807 1 432 3 998 1 365 4 764 1 146 

6000 Office and operating room facilities 3 457 1 577 3 625 1 506 4 030 1 355 

6100 Device for X-ray image evaluation 114 47 811 125 43 663 132 41 362 

 
6200 

Instruments for electrical measurement and 
registration 

123 44 312 133 41 037 167 32 693 

 
6300 

Equipment for dental offices, except dental 
chairs 2 187 2 492 2 457 2 221 3 299 1 655 

 
6400 

Dental laboratory equipment, except dental 
chairs 

42 129 772 53 102 979 49 111 424 

6500 Surgical instruments 595 9 160 637 8 568 689 7 924 

6600 Equipment of hospital rooms 1 585 3 439 3 206 1 702 3 689 1 480 

6700 Devices for automatic central control 83 65 668 83 65 758 107 51 026 

6800 Vehicles used for medical purposes 1 203 4 531 1 119 4 877 1 246 4 382 

9900 Undefined 4 196 1 299 4 514 1 209 4 255 1 283 

Source: [33] 

The data source is the statistical survey of the Ministry of Health of the Slovak Republic 

Annual report on medical technology R (MZ SR) 3-01 for the year 2018, 2019 and 2020. The 

reporting units are health care providers, budgetary organizations under the jurisdiction of the 

Ministry of Health, the Ministry of Transport and Construction of the Slovak Republic, the 

Slovak Register of Placental Haematopoiesis cells. 
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3.2.2 Robots 

Medicine can find applications for a wide range of robots. They are used, for example, in 

the pharmaceutical industry for the production of medicines. They are very efficient in 

manufacturing and packaging and are able to work under the extreme radiation conditions used 

to maintain the sterility of the environment. In addition, they actively participate in research 

work in laboratories, where 100,000 experiments can be performed daily with their help. Their 

advantage is, in addition to relieving scientific workers from performing routine experiments, 

they also speed up and make them cheaper. 

A very important and interesting field of medicine where robotics is used is surgery. 

Surgical robotics is the direct or indirect use of robotics in the planning and implementation of 

surgical procedures. We divide surgical robotics into two main categories [66]. The first 

consists of surgical workplaces, where robots directly perform surgical procedures. This 

category can be divided into two subcategories. In the first, the robot directly performs an 

operation planned in advance by the surgeon, who entered it into the robot's control system in 

the form of a program. A person then supervises the robot during the surgical procedure. The 

second subcategory is telepresence robotic surgery. The robot in it is controlled by a person 

remotely. The operation does not have to be programmed in advance, the surgeon performs 

individual actions using controllers, the data is transmitted using the control system to the robot, 

and it directly performs the procedure. At the same time, the surgeon must have feedback, and 

therefore the sensory data obtained by the robot (e.g. image, sound) and other parameters of the 

operating room are sent back to the surgeon, who has them at his disposal visualized using a 

computer. Telepresence robotics allows the robot to be controlled so that the surgeon may or 

may not be present in the operating room. The second major category of surgical robotics is 

robot-assisted surgery. Here, the robots do not participate directly in modifying the human 

body, but perform other, surgery-related activities, such as delivering instruments. Surgical 

procedures performed by robots must be well planned and flawlessly executed. They take place 

in several stages. The first stage is the acquisition of graphic information. Various methods are 

used to allow two-dimensional and three-dimensional views of the human body and its interior. 

2D techniques include ultrasonography, fluoroscopy or X-ray radiography. Among the 3D 

imaging techniques used are computer tomography (Computer Tomography - CT) and 

magnetic resonance (Magnetic Resonance Imaging - MRI). The next step is the planning of the 

surgical procedure, which is done based on viewing models of the human body built using 

visualization techniques. The surgeon plans the procedure in such a way that the healthy tissue 

is damaged as little as possible when penetrating the diseased tissue and modifying it. The 

following is the process of the so-called registration, in which the visualized model is identified 

with specific structures of the patient's body. The final step is navigation, where surgical 

instruments are used, guided by the patient's body. If the surgeon decides to perform the 

operation himself, without the use of a robot, the previous steps fall into the field of computer- 

assisted surgery; if the surgical procedure is performed by a robot, either independently or 

controlled by a human, the surgical procedure is considered robotic surgery. 

There are differences between doctors and robotic surgeons that give humans an 

advantage in some cases and robots in others. A great advantage of humans is in the ability to 
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use intelligence in planning and performing surgical procedures, as well as in the accuracy of 

the coordination of the eye-hand system. They can be instructed more easily and quickly before 

the procedure. However, they also have boundaries that they cannot cross or that they have to 

use various technical devices to overcome them. Such is, for example, the inability to perceive 

structures of small dimensions, fatigue reducing the accuracy of procedures and the surgeon's 

attention, especially during long-term surgical procedures. A disadvantage is also the relatively 

large space that the staff in the operating theaters requires to perform the operation. The human 

body is a constant source of microscopic particles of a biological nature, which reduces the 

possibility of a sterile procedure. Some operations are performed under constant radiation, 

which, of course, does not benefit the surgeon's body. He also runs the risk of infection. Robots 

also have many advantages and disadvantages when used in surgery rooms. Their positive 

features include their geometric accuracy, stability of task performance over time. They can be 

made in different sizes according to the scope of operations from "normal" ones to microscopic 

surgical interventions. Their sensors can have a wider working range than human senses, and 

robots can also have a wider range of sensors. Unlike humans, they can be sterilized and are 

resistant to radiation and infection. It can be said that surgical interventions performed by robots 

belong to the so-called minimally invasive surgery, i.e. one that tries to leave as few 

postoperative consequences and traces as possible. While in the past surgical procedures left 

scars several centimeters long, today the scars are often only a centimeter long. Disadvantages 

of surgical robots include their low ability to judge and evaluate the immediate situation in the 

operating field and poor hand-eye coordination. Another disadvantage is that these robots are 

extremely expensive to construct. The creation of a surgical theater using robots can cost tens 

of millions of crowns, the maintenance of a surgical robot consumes additional millions 

annually, and the costs are also with each operated patient. Surgical interventions often have to 

be planned in advance, which is a significant disadvantage, surgical intervention using a robot 

can take longer than conventional surgery. 

Robotic surgery has found its place in fields such as orthopedics, neurology, urology or 

cardiology. In orthopedics, robots are used to obtain pre-operative data, as well as to assist in 

operations and perform surgical procedures themselves. An example is a complete replacement 

of the hip joint, knee components or soft tissues, while robots primarily help in the precise 

placement of tissues and replacements. In the field of neurosurgery, a significant argument in 

favor of the deployment of robots has become the limitations of humans regarding the ability 

to use their hands to perform procedures on a microscopic scale. At the same time, neurosurgery 

became the first field of medicine where robots gained ground due to their precision. In cardiac 

surgery, minimization of the invasiveness of the surgical procedure performed by robots is 

advantageously used. 3D visualization makes it possible to perform an operation as if the 

patient's chest was open, but a larger number of small incisions are used. Compared to opening 

the chest, this ensures a faster recovery of the patient and fewer postoperative complications. 

In Slovakia, however, this technology is used in only one medical facility so far [28]. The 

Faculty Hospital with the F.D. Roosevelt Polyclinic in Banská Bystrica has been using the Da 

Vinci robotic system since 2011. It is most often used in urology. The soon-to-be-completed 

new hospital in Bratislava will also use robotization. As part of it, in addition to the robots 
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handling the transportation of the material, there will also be an automatic medicine dispenser 

that will replace their manual preparation. An example of another innovative approach is also 

the attitude of PENTA grour. The central medicine preparation room, which is currently located 

in the Michalovská and Trebišovská hospitals, and will be available to health workers in the 

new generation hospital in Bory. The total cost of installing one robotic medicine preparation 

plant reached up to 700,000 euros. 

 

3.2.3 Innovative tools for disease diagnosis 

According to data from the Slovak Medical Chamber [67] , the total number of registered 

doctors in the Slovak Republic is 25,329, of which 885 are foreign doctors. Doctors from 

Ukraine predominate with 486 and the Czech Republic with 104. Other countries of origin of 

foreign doctors registered in Slovakia include Poland (37 doctors), Hungary and Iran (31 

doctors each), Palestine and Saudi Arabia (23 each), Russia (21) and Greece (20). The number 

of doctors from other countries, whether from the EU or from countries outside the EU, is in 

low numbers. The arrival of doctors from the so-called of third countries, i.e. countries outside 

the EU, has been a hot topic in Slovakia for a long time. The Association of Hospitals of 

Slovakia is in favor of accepting doctors from third countries following the Czech model, where 

they implement the Ukraine project. He does not consider accepting a higher number of Slovak 

students to medical faculties as a step to stabilize the situation, because we can count on the 

arrival of new doctors in the system after study and certification in 11 years. 

Practice shows that the current measures cannot solve the problem with the lack of 

medical personnel on the one hand and the high number of patient visits to ambulances, which 

puts the Slovak Republic in first place in the EU. A Slovak patient visits a doctor's office an 

average of 11.5 times a year, while the European average is 7.5 visits. Sweden reports an 

average of only three outpatient visits per year. The shortage of doctors, combined with the high 

number of patient visits and the prospect of an increasing onslaught of an aging population, is 

putting pressure on the entire health care system. The authors of the 2019 Health Care 

Expenditure Review recommend eliminating redundant visits to outpatient clinics, which will 

create space for general practitioners to exercise new competencies. They cite the example of 

Great Britain, where they introduced telephone communication as a form of first contact, where 

after a consultation, a nurse or a doctor evaluates whether the patient should come to the doctor's 

office. In addition to filtering at the beginning of the disease, the course of many diseases can 

be monitored by telephone, thus preventing visits to check the health status. Patients come to 

clinics, e.g. after certificates of medical fitness, which is not connected with the provision of 

health care, and it takes away additional capacities from doctors. Electronic issuance of receipts 

after a telephone consultation with a doctor can further eliminate unnecessary administrative 

visits. The Slovak healthcare system tested these solutions during the emergency situation with 

COVID-19. Voices are heard from the medical community that many innovations should 

become a permanent part of work in clinics, be it telephone or video consultations or other 

elements of telemedicine. If innovations make work in clinics more attractive, together with the 

expansion of competences and their financial evaluation, they can attract more young doctors 

to the primary field. 
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A unique and especially very useful application, which can detect Alzheimer's or 

Parkinson's disease based on a voice recording, is in the final testing phase. Volunteers can 

speed up its launch. Technology is based on the assumption that the sounds of coughing and 

breathing carry important information about the state of the respiratory tract. The application 

was developed to diagnose and measure the severity of a wide range of chronic and acute 

diseases, such as pneumonia or asthma. Doctors usually use stethoscopes to listen to the lungs. 

The sounds used by ResApp contain significantly more information than sounds captured by a 

stethoscope. ResApp's approach is automated and removes the need for human interpretation 

of sounds. 

 

3.2.4 Big Data Processing 

The health care sector has many different information systems that were created 

incoherently, they have been around for a long time historically, but doctors still work with 

paper records. The analytical community mostly uses data directly from health insurance 

companies, not from NCZI (National Health Information Centre) [28]. Their use has never been 

a priority in Slovakia. Missing prediction of health information. 

NHIC presented statistical outputs of National Health Information Center are based on 

the results of collecting and processing of reports of events characterizing the health status of 

the population, reports of the national health registries, reports of the national health 

administrative registries, annual, quarterly and monthly statistical surveys. Statistical outputs 

are published in the form of publication spreadsheet outputs, publications and datasets in the 

structure of topical areas of the health statistics. Publication spreadsheet outputs comprise sets 

of aggregated, and thematically related data arranged in the form of defined spreadsheets. In 

addition to the presentation of data for the last processed year, they are focused on the 

presentation of key indicators in time series. The content is accompanied by a graphical 

presentation, methodological explanations needed for the correct interpretation of the data or a 

text comments. Publication spreadsheet outputs are processed in XLSX and ODS format which 

allows work with the data. 

The National Center for Health Information collects and processes selected data on the 

health status of the population, on the network and activities of health care providers and other 

organizations, on workers, on the economy of health care, including the financing of health care 

provided on the basis of health insurance, medical technology, etc. 

It provides the obtained and processed information in the required form, scope and 

structure to the Ministry of Health of the Slovak Republic, the Statistical Office of the Slovak 

Republic, the main experts of the Ministry of Health of the Slovak Republic as well as foreign 

users of WHO, OECD, Eurostat. 

The reporting obligation for intelligence units results from [28]: 

⎯ § 18 of Act no. 540/2001. Z. z. on state statistics, as amended, and is implemented through 

the Decree of the Statistical Office of the Slovak Republic no. 291/2014 Coll., which issues 

the Program of State Statistical Surveys for the years 2015 - 2017, 
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⎯ § 18 of Act no. 540/2001. Z. z. on state statistics, as amended, and is implemented through 

the Decree of the Statistical Office of the Slovak Republic no. 250/2017 Coll., which issues 

the Program of State Statistical Surveys for the years 2018 - 2020, 

⎯ § 18 of Act no. 540/2001. Z. z. on state statistics, as amended, and is implemented through 

the Decree of the Statistical Office of the Slovak Republic no. 292/2020 Coll., which issues 

the Program of State Statistical Surveys for the years 2021 - 2023, 

⎯ § 14 paragraph 1 letter c) and d) of Act No. 153/2013 Coll. on the national health 

information system and on the amendment of certain laws, as amended, 

Decree of the Ministry of Health of the Slovak Republic No. 10/2014 Coll., establishing 

the list of statistical reports in the health sector, details of the procedure, methods, range of 

reporting units and reporting deadlines within the framework of statistical surveys in the health 

sector and their characteristics, 

Decree of the Ministry of Health of the Slovak Republic No. 44/2014 Coll., which 

establishes details of the procedure, methods, range of intelligence units and reporting deadlines 

for detecting events characterizing the health status of the population and their characteristics, 

Decree of the Ministry of Health of the SR No. 417/2009 Coll., which establishes details 

of information provided to women and reports on the provision of information, a sample of 

written information and determines the organization responsible for receiving and evaluating 

the report. 
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4. Mechanisms supporting creation of start-ups in health care 

4.1. The existing system of state and private support and conditions for establishing 

start-ups 

The basis of state aid for education aimed directly at start-ups was the document Concept 

for the support of start-ups and the development of the start-up ecosystem, which was created 

in 2015 as a joint vision of the Ministry of Finance of the Slovak Republic, the Ministry of the 

Economy of the Slovak Republic and the Ministry of Science, Research and Sport of the Slovak 

Republic. The concept is embedded in a broader concept of gradual pro-growth measures to 

support the Slovak economy and the innovation policy of the Slovak Republic. It follows on 

from strategic materials at both national and European levels. The material, based on the 

analysis of the phase of the life cycle of start-ups in which help is necessary for these 

enterprises, proposes specific measures to support them and formulates basic strategic goals in 

the area of start-up support, such as [34]: 

⎯ "Creation of suitable conditions for business, i.e., creation of a regulatory environment 

without unnecessary obstacles for the creation and operation of start-ups on the market. 

⎯ Creation and provision of support services for the start-up ecosystem, i.e., infrastructure 

and services to support those interested in business, start-up teams, established start-ups. 

⎯ Financing, especially the so-called " The valley of death" of business initiatives, i.e. The 

'valleys of death' where most start-ups fail." 

The mentioned document also defined the definition of a start-up in Slovakia and 

launched the basic parameters for obtaining the selected support tools proposed in the Concept. 

A start-up in the sense of the given document [34] "is a capital trading company with its 

registered office in the territory of the Slovak Republic, since its establishment no more than 

36 months have passed and at the same time a) it was established for the purpose of creating an 

innovative product or service, b) it is micro, small or small to medium-sized enterprises and c) 

characterized by the fact that the majority of voting rights belong to natural persons who are its 

founders." 

State aid is implemented through the scheme for the support of start-ups and the program 

for the support of start-ups, within the framework of which support is provided only to a natural 

person - a non-entrepreneur. The first ones were announced for the period of 2017 to 2020. 

Currently, the aid is implemented through a scheme and program announced in 2021 valid until 

the end of 2023. 

The goal of the document Scheme for the support of start-ups (de minimis aid scheme) 

is to support the creation of new businesses and increase the attractiveness of entrepreneurship 

as a career choice. In terms of this scheme, support is provided in an indirect form such as 

information and advice in the field of business, education in the field of business, organizing 

and supporting participation in internships, competitions, exhibitions, or other events aimed at 

supporting business and long-term professional advice and long-term training, the aim of which 

is improvement of business skills and professional growth. The aid provider and the announcer 

of the scheme is the Ministry of Economy of the Slovak Republic. Aid recipients [34]: 
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⎯ "The recipient of the aid is the enterprise within the meaning of Article 107 par. 1 of the 

Treaty on the Functioning of the European Union [36], i.e., any entity that carries out 

economic activity, regardless of the legal form and method of financing. Economic activity 

means any activity that consists in the offer of goods or services or in the offer of goods and 

services on the market. 

⎯ Beneficiaries are natural persons or legal entities who are entrepreneurs according to the 

provisions of § 2 par. 2 of the Commercial Code [37], established and existing under the 

law of the Slovak Republic, with its registered office and/or place of business in the territory 

of the Slovak Republic, while meeting the definition of an SME according to Annex I of 

Commission Regulation (EU) no. 651/2014 and, at the same time, no more than 5 years 

have passed since their creation at the time of submission of the Application for the 

provision of support (hereinafter referred to as the "Application"), and at the same time they 

are an enterprise within the meaning of Article 107 para. 1 of the Treaty on the Functioning 

of the European Union, and at the same time a legal act was performed in their favor, which 

entitles them to receive aid." 

The scheme is implemented through 3 components. The first component is aimed at 

creating a favorable environment for stimulating the creation and development of start-up 

businesses. The second component is aimed at supporting the implementation of specific 

business plans. The third component is aimed at supporting the improvement of skills and 

competences of budding entrepreneurs through internships in world science and technology 

centres’, accelerators, or specialized organizations to support start-up entrepreneurs (e.g., in 

Silicon Valley). 

The goal of the document Program for the support of start-ups [38] is to support the 

process of starting a business, which is associated with many obstacles and complications. The 

aim is to simultaneously motivate those interested in entrepreneurship - natural persons - non- 

entrepreneurs - for entry into business and the commercialization of their innovative ideas with 

commercial potential. The aid provider and program announcer is the Ministry of Economy of 

the Slovak Republic. The program is intended for natural persons - non-entrepreneurs in 

accordance with § 4 par. 2 of Act no. 290/2016 Coll [39]. The recipient of aid through this 

program must not be an enterprise within the meaning of Art. 107 of the Treaty on the 

Functioning of the EU, i. j. an entity that performs economic activity regardless of its legal 

status and method of financing. 

The Ministry of Health of the Slovak Republic does not have support programs 

specifically aimed at start-ups, but provides support and subsidies through projects and 

challenges: 

⎯ drawing subsidies is regulated by Act no. 525/2010 Coll [40]. on the provision of subsidies 

within the scope of the Ministry of Health of the Slovak Republic, 

⎯ challenges are conceived in such a way that the goals of national programs and action plans 

in the field of health (e.g., mental health, patients with rare diseases) are met, 

⎯ conveys information about the EU's international program in the field of health - the current 

fourth health program, valid for the years 2021-2027, is called EU4Health, 
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⎯ coordinates the involvement of the health sector in the challenges of the European structural 

and investment funds 

⎯ covers projects of bilateral and multilateral cooperation, 

⎯ supports projects that have succeeded in international competitions or received international 

grants. 

The Research and Development Institute was established at the Ministry of Health of 

the Slovak Republic, which was transformed on January 1, 2019, from the Department of 

Research and Development of the Ministry of Health of the Slovak Republic, which was 

established on November 1, 2016. The task of IVV is to prepare, connect and coordinate 

scientific research and development activities, especially in the field of biomedicine with the 

application of the results of scientific research in the health sector. Its activities are primarily 

[41]: 

⎯ Expert and networking support for biomedical research groups in Slovakia; 

⎯ Organization of the work of the Scientific Council as an advisory body to the Ministry of 

Health of the Slovak Republic according to the statute of the Scientific Council of the 

Ministry of Health of the Slovak Republic. The Scientific Council represents strategic and 

systemic support for research and development in the field of biomedicine and is composed 

of national and international experts; 

⎯ Organization and evaluation of the Public Call for submission of applications for the 

provision of a grant from the Ministry of Health of the Slovak Republic for research and 

development in the field of healthcare; hearings on the results of individual projects. 

The national project Increasing the innovation performance of the Slovak economy – 

inovujme.sk is implemented by the Slovak Innovation and Energy Agency in the Operational 

Program Integrated Infrastructure. Its goal is to support innovation through targeted activities 

in all regions of the Slovak Republic. It helps entrepreneurs in their search for innovative 

solutions and raises awareness of the importance of innovation. Individual activities of the 

project inform entrepreneurs, company employees, high school and university students and the 

public about the importance of innovations in everyday life and help them create innovations. 

As part of the given project, the consulting company CIVITTA organized the first major 

hackathon in Slovakia on 18 August 2022, aimed at accelerating changes in the healthcare 

sector [42]. 

The Slovak Alliance for Innovation Economy (SAPIE) is the leading forum for policy 

debate on digital economy and innovation in Slovakia. SAPIE was founded in 2014 in 

Bratislava, Slovakia, act as a neutral, independent, and non-profit platform connecting more 

than 145 innovative companies. They build collaborative networks of private and public actors 

and advocating for innovation [43]. 

Slovak Investment Holding, a. s. (hereinafter referred to as the “SIH”) is a joint stock 

company 100% owned by the Slovak Guarantee and Development Bank. SIH's main objective 

is to support public and private investments in strategic sectors in Slovakia [44]. Their 

ownership structure is shown in the following figure. 
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Figure 25. SIH ownership structure 

Source: [44] 

The government also supports programs and initiatives for start-ups existing at the level 

of the European Union, in which the Slovak Republic is also involved, and the field of 

healthcare is a part of them, such as: 

⎯ The European Innovation Council and SMEs Executive Agency (EISMEA) is 

responsible for the development and implementation of the European Innovation Council 
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and the management of other EU programs in supporting SMEs, innovation ecosystems, 

the single market, consumer policy and interregional investment in innovation. Established 

on 1 April 2021, EISMEA groups together in one agency all the activities of the European 

Innovation Council (EIC) and the programs related to small and medium-sized enterprises 

[45]. Supported programs include, for example: 

͢ European Innovation Council (2021 – 2027) - has been established under the 

EU Horizon Europe programme. It has a budget of €10.1 billion to support game 

changing innovations throughout the lifecycle from early-stage research to proof of 

concept, technology transfer, and the financing and scale up of start-ups and SMEs 

[46]. 

͢ European Innovation Ecosystems - creating more connected and efficient 

innovation ecosystems to support the scaling of companies and spur innovation to 

address important challenges in a responsible way. The actions supported by 

European Innovation Ecosystems complement the actions carried out by the EIC 

and the European Institute of Innovation and Technology (EIT), activities across 

Horizon Europe, initiatives at national, regional, and local level as well as private 

and third sector initiatives [47]. 

⎯ The Digital Innovation and Scale-up (DISC) - an initiative agreed to be launched in 2019 

by the European Commission together with the European Investment Bank, the European 

Investment Fund, the European Bank for Reconstruction and Development, the World 

Bank, and the International Finance Corporation. DISC will focus on providing support to 

strategic future-oriented digital innovations and deep technology that are capital intensive, 

risky by nature and require longer-term financing (patient capital). In particular, the 

initiative will focus on the early stage and the scale-up of innovative start-ups and deep tech 

SMEs in the Central, Eastern and South-Eastern Europe (CESEE) region [48]. 

⎯ EUREKA – is the world's largest public network for international cooperation in the field 

of research, development, and innovation, which is present in more than 45 countries. For 

Slovakia, Slovak organizations participating in international research and development 

projects are entitled to funding through our Network projects, Globalstars, Eurostars and 

Clusters programs. The first point of contact is the Ministry of Education, Science, Research 

and Sports of the Slovak Republic (MŠVV SR). Slovak Ministry supports Slovak 

organizations interested in international cooperation, gives them access to professional 

knowledge and supports their growth [49]. 

Furthermore, for the field of healthcare, for example, can be mentioned: 

⎯ EIT Health, which was founded in 2015 as a "Knowledge and Innovation Community" 

(KIC) of the European Institute of Innovation and Technology (EIT), focuses on health 

(health and ageing). The idea behind the EIT KIC is that innovation works best when bring 

the right people together to share expertise. Their programs are designed to strengthen the 

healthcare innovation ecosystem. They provide continuing education opportunities for 

healthcare stakeholders and support businesses to build, grow and scale [50]. 

⎯ HealthCare Lab is an international acceleration program for early-stage digital healthcare 

ventures in CEE and Southern Europe. Their mission is to connect, grow and nurture an 
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international community of innovators, researchers, healthcare providers, and regulators to 

bring ground-breaking innovations in healthcare to the market faster. HealthCare Lab is 

powered by industry leaders from Roche, European platform for healthcare innovators EIT 

Health and run by innovation experts from CIVITTA [51]. EIT Health is a network of 

best-in-class health innovators with approximately 150 partners. HealthCare Lab was 

created by Roche Slovakia in 2020. The accelerator, which was originally created in 

Slovakia for Slovak and Czech start-ups, has expanded its scope. Today it includes start- 

ups, experts, and partners from 16 countries in Central, Eastern and Southern Europe. 

The program Healthcare Lab is organized by CIVITTA, a consulting company 

focused on supporting innovations and start-ups, and has been a partner of Roche since the 

beginning of this initiative. The aim of the HealthCare Lab program is to support the 

development of innovative solutions in the healthcare sector with a focus on start-ups. One of 

the intentions of the organizers is not only to support start-ups, but also to demonstrate the great 

potential of digital innovations in the healthcare industry. The Healthcare Lab has one clear  

goal: to contribute to a healthier Europe [52]. The HealthCare Lab accelerator program had two 

batches. The first batch (2020) was primarily focused on Slovakia and the Czech Republic. A 

total of 30 applications were registered, including 6 from Slovakia (Martin Vesely, CIVITTA 

project manager, email communication), and 6 promising start-ups in the field of digital 

healthcare were successfully supported. HealthCare Lab The second group of HealthCare Labs 

(2021/2022) expands to a much larger geographic scope within the combined Roche and EIT 

Health global network. The program currently covers 16 countries in Central and Eastern 

Europe and Southern Europe. In addition to Slovakia, 15 other countries with Roche and EIT 

Health operations participate in the program - Bulgaria, Croatia, Czech Republic, Hungary, 

Poland, Romania, Serbia, Slovenia, Turkey, Greece, Italy, Portugal, Lithuania, Latvia, Estonia 

[53]. In its second edition, the program focuses on three key challenges: data management, 

screening and early diagnosis, and digital treatment and disease management. From more than 

200 applications from more than 30 countries, the organizers selected nine start-ups that 

completed a three-month acceleration program that included workshops, networking sessions 

and individual mentoring with more than thirty coaches, investors, and experts. Of the 200 

registered applications, 3 were from Slovakia (Martin Vesely, CIVITTA project manager, email 

communication). The third batch of Healthcare Lab is coming in 2022/2023. 

CIVITTA, founded in 2005 in Tartu, Estonia, is a leading independent consulting 

company in the field of strategic management in Central and Eastern Europe. CIVITTA focuses 

on the support of start-ups, connecting universities with industry, commercialization of 

research, intra-company innovations and assistance to the state administration with the 

development of innovation communities and ecosystems. CIVITTA Group currently operates 

in 22 cities and 13 countries. It entered Slovakia in 2019 through the acquisition of Neulogy. 

The Neulogy team continues to operate in Slovakia under the CIVITTA Slovakia brand, 

expanding its service portfolio to include management and strategic consulting, consulting for 

the public sector, as well as digital transformation [54]. CIVITTA runs leading start-up 

acceleration programs in Central and Eastern Europe, such as Ajujaht, Challenger or 

HealthCare Lab. 
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The Innovative Slovakia is an initiative that was created as a collaboration between the 

innovative consulting company CIVITTA and SAPIE - the Slovak Alliance for Innovative 

Economy. Its goal is to help the Slovak innovation and start-up ecosystem to develop. The 

intention is to help key stakeholders find all opportunities and make the most of them. Their 

ambition is to become a catalyst for a better and more innovative Slovakia [55]. According to 

Martin Vesely (CIVITTA project manager, email communication), "within the portal, we 

try to collect the most accurate information and data about the state of the innovation ecosystem. 

There is also a section dedicated to health care: https://innovateslovakia.sk/sk/startup- 

insights/sectors/#healthcare". 

From the analyses of Innovative Slovakia focused on the development of the healthcare 

sector in Slovakia, it follows [56]: 

⎯ According to the European Commission, Heart disease and stroke account for 30-35% of 

all deaths in Slovakia, followed by lung and colorectal cancer. The current healthcare 

system is already strained due to inherent inefficiencies and administrative burdens. 

Moreover, The Slovak Medical Chamber indicates that the system may face a severe 

shortage of trained workers in 10 years if significant educational reforms are not 

implemented. By 2030, Slovak healthcare could be short as many as 3000 doctors and 9900 

nurses to meet patient needs. 

⎯ An aging population will exacerbate the problem in the upcoming decade. The number of 

people aged 65+ is projected to increase from 16% to 21% by 2030 (Infostat). Such 

demographic changes will put much pressure on the healthcare system and increase overall 

expenditure since elderly patients require more frequent medical attention and have a higher 

incidence of more severe diagnoses, including cardiovascular diseases (CVDs) and cancer. 

For this reason, as stated by the Innovative Slovakia group: "The urgency of challenges 

Slovakia faces as a country creates room for innovative technologies to improve the health 

outcomes of Slovak patients and increase the efficiency of diagnosis and treatment for 

healthcare providers. The real opportunity will be to create a favourable environment for 

developing, validating, and commercializing innovative healthcare products and services in the 

highly regulated healthcare market." [56]. 

Among the leading start-ups in the healthcare sector, the portal Innovative Slovakia 

included [56]: 

⎯ Healthclip; 

⎯ Scienticore; 

⎯ S-Case; 

⎯ Interestingsamples; 

⎯ STEMI Global; 

⎯ Glycanostics; 

⎯ MultiplexDX; 

⎯ Powerful Medical; and 

⎯ Hilbi. 
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In the field of digital innovations in healthcare in the Slovak Republic, which HealthCare 

Lab focuses on, according to the CIVITTA project manager Milan Vesely (email 

communication), based on "our scouting (desk research, interviews), we register about 30 

start-ups, of which about 25 are relatively active. So far, approximately 4-5 of them have 

functional and available products on the market. The rest are still in development and in the 

prototype phases. Our programs are primarily focused on supporting start-ups right in the 

prototype / MVP phase, that is, before entering the market." 

 

4.2. The way in which universities, research institutes and private companies are 

involved in setting up start-ups in healthcare 

Examples of health innovation clusters from other countries illustrate that these clusters 

typically emerge around knowledge centres that create added value for patients, address unmet 

medical needs, and attract key local private stakeholders [56]. Among such knowledge centres 

in the field of healthcare in Slovakia we can include, for example: 

⎯ National Oncology Institute (NOI) was founded within the National Cancer Institute on 

August 1, 2018. The mission of NOI is to serve as a clinical research, academic and 

educational cooperation platform for implementation of activities which help fulfil the 

National Oncology Program in five specific areas: epidemiology; research and 

development; prevention and screening; diagnostics and treatment; supportive care. The 

main objective of NOI is to participate comprehensively and independently in the fulfilment 

of the National Oncology Program in cooperation with other stakeholders, incl. the Ministry 

of Health of the Slovak Republic, in 5 defined areas: epidemiology, prevention and 

screening, diagnostics and treatment, science and research, supportive care [57]. 

⎯ Biohub Slovakia is an incubator program to support academia and entrepreneurs turning 

ideas and innovations into scalable products. The incubator is located within the Bratislava 

Science Park at the Comenius University and supported by the Slovak Ministry of Health. 

A dedicated team of national and international life science professionals provide hands-on 

support and mentoring for students and academic start-ups. Our program is complemented 

by year around workshops focusing on key aspects of R&D including technology transfer, 

business development, strategic marketing, intellectual property, non-dilutive funding 

(national/international) and VC financing. Further educational trainings and tutorials for 

healthcare professionals are offered upon demand. Institute of Research and Development 

(IRD) at the Ministry of Health of the Slovak Republic is, since its creation in November 

2016, very active in setting, searching, evaluating, and networking of activities in 

biomedical and health R&D in Slovakia, in line with national and international needs. The 

Institute has ambitions to support excellent basic and applied R&D, innovations, and 

technology transfer in health, in the biomedical area [58]. 

⎯ SLOVACRIN (Slovak Clinical Research Infrastructure Network) is a national research 

infrastructure network connecting hospitals, universities and scientific institutions involved 

in academic clinical research. SLOVACRIN is coordinated by the Faculty of Medicine 

of the Pavol Jozef Safarik University in Kosice. SLOVACRIN supports the preparation 

and implementation of academic clinical trials in Slovakia, including international trials. 
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The aim is to increase the number and quality of academically initiated clinical trials in 

Slovakia, using the available capacity and expertise to ensure compliance with regulatory, 

legislative, and ethical requirements related to clinical research. ECRIN currently has 9 

Member Countries (the Czech Republic, France, Germany, Hungary, Ireland, Italy, 

Norway, Portugal, and Spain) and 3 Observer Countries (Poland, Switzerland and 

Slovakia). Each country has a EuCo who links the national clinical research network to the 

ECRIN Core Team and other countries, manages the clinical trial portfolio and coordinates 

with the national scientific partner with support from the Paris-based Core Team. Clinical 

trials conducted in more countries provide better access to patients, resources, and expertise, 

and provide more relevant results and greater impact on public health. The establishment of 

SLOVACRIN has created an opportunity to become more involved in international clinical 

trials and biomedical science projects [59]. 

Among the innovative communities in the healthcare sector of the Slovak Republic with 

a focus on digital innovations in healthcare, the Innovative Slovakia portal includes [56]: 

⎯ The University of Zilina; 

⎯ Jesseinus Faculty of Medicine in Martin, Comenius University; 

⎯ Institute for Research and Development at the Ministry of Health; 

⎯ Siemens Healthineers; 

⎯ Biohub SK; and 

⎯ Roche Slovakia. 

Likewise, the knowledge centres, programs and public network mentioned in section 4.1 

focus on supporting start-ups, connecting universities with industry, commercializing research, 

and helping the state administration with the development of innovation communities and 

ecosystems in all sectors, including healthcare. 

The Research and Development Institute [60] lists available challenges, activities, 

exchanges, webinars on its website, based on which the following options were developed, how 

universities, research institutes and private companies can be involved in setting up start-ups in 

healthcare. For example, through challenges. The European Health and Digital Executive 

Agency (HaDEA) has published a grant under the EU4Health program to support the 

"European Health Emergency Preparedness and Response Authority (HERA)." The aim of the 

grant is to create a pilot network of cutting-edge laboratories and research institutes with the 

expertise and capacity to support HERA in identifying emerging pathogens and ensuring the 

availability of medical countermeasures to improve health preparedness and response (18 

August 2022). On May 11, 2022, the European Commission published an update of the 

Horizon Europe 2021 - 2022 Work Program in missions, where you can find a call for project 

proposals in the Cancer mission "Innovation actions supporting the implementation of the 

Mission". The Slovak Innovation and Energy Agency (SIEA) in cooperation with the Slovak 

Ministry of Health / Research and Development Institute prepared a call (May 2, 2022) for 

entrepreneurs to use financial aid for innovative products, processes, and procedures in the 

healthcare sector. The Innovative Health Initiative (IHI) has published the first calls for 

project proposals at the end of June 2022 and is organizing an exchange of partners. The calls 
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are intended for small and medium-sized enterprises, patient organizations, regulatory 

authorities, academic teams, the industrial sector, hospitals, and other organizations interested 

in IHI projects. Partner exchanges are also organized within the EURAXESS Hubs 

(matchmaking) project "Researchers2Businesses (R2B). The aim is to provide scientists with 

access to career opportunities outside academia and to connect companies with talented 

researchers through themed online events. The exchange of partners in the field of Health and 

quality of life took place on June 6-7, 2022. 

Help is provided using webminers such as The Ministry of Health of the Slovak 

Republic, through the Research and Development Institute/BioHub, in cooperation with 

the National Cancer Institute, organized a webinar intended for scientific workers, doctors, 

pharmacists and scientists who are engaged in biomedical research [60]. 

 

4.3. Access to health data by universities and private companies 

In general, it can be mentioned that the Office of the Government of the Slovak Republic, 

Section of Research, Development, and Innovation has prepared a new information tool for 

Slovak scientists. IDEA, an academic think tank at CERGE-EI, has expanded its Internet 

application, which makes it easier for scientists to navigate the world of scientific journals. The 

interactive tool makes it possible to quickly estimate the scientific impact of journals within 

more than 200 scientific fields. The new extension provides Slovak users with the opportunity 

to follow journals published in Slovakia and to find out which Slovak scientists publish 

dominantly in them. The tool is based on journal citation indexes, which were and are an 

important criterion for government evaluation of research organizations. Scientists no longer 

have to search in which journals they should try to publish. The IDEA application is publicly 

available here: https://ideaapps.cerge-ei.cz/AIS_IF/. 

Data on healthcare are made available in reports prepared by the Ministry of Health of 

the Slovak Republic, such as "PRODUCT LINES FOR THE DOMAIN Population health and 

health technologies Summary report from the EDP process" [61]or the Ministry of Investments, 

Regional Development and Informatization of the Slovak Republic "Summary report from the 

EDP process to the SK strategy RIS3 2021+", which was approved per rollam by the Slovak 

Government Council for Science, Technology and Innovation on May 10, 2022. (Domain no. 

4 Healthy society, p. 78-102, p. 132-133). [62] 

Universities and private companies have access to health data in databases: 

⎯ OECD Stats database 

⎯ Slovakia report: Health profile of the country 2021 and Eurostat database 

⎯ WHO Global Health Observatory 

⎯ National Health Information Center (NHIC) 

⎯ Data of health insurance companies 

⎯ Statistical Office of the Slovak Republic 

Also, initiatives, such as the Innovative Slovakia, compile data on the innovation 

ecosystem from various areas, including the health sector, on its website. 
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5. Proposed areas in health care including problems in order to solve joint 

projects 

In this part, we are focusing on 7 predefined dimensions of the future research focus, 

based on previous findings and general conclusions. These 7 areas of the future research focus 

are: 

1. Public finance and healthcare budgets; 

2. Innovation ecosystem for healthcare; 

3. Health technology assessment; 

4. Hospital economics and management; 

5. Behavioural economics to influence patient decision; 

6. Education in healthcare; and 

7. Development of activities of the HCI platform in Visegrad Countries. 

The following text contains considerations relating to the above stated dimensions of the 

future research. 

Public finance and healthcare budgets 

There is currently dual system of ownership related to the health care services providers. 

Part of the entities operating within the system is owned by the state or municipal institution. 

The second part, which represents the majority of all entities, is owned by private investors. In 

general, Return on Equity (ROE) indicator approaches 3,5% in average. The Beta coefficient is 

lower than observed in other industries or economy sectors. Yet, the average value of ROE is 

usually lower than the cost of capital observed in this sector. This lack of financial performance 

impacts the will of investors to invest in this sector and to extend current or past investments. 

In contrast, start-ups operating in the healthcare sector are required to deliver high financial 

performance to cover the risk adjustment of forecasted future free cashflows in the form of high 

cost of equity applied as a hurdle that each investment has to pass when making the investment 

decision. High-risk investments related to stut-ups operating in the health care sector are suited 

for diversified portfolios, not sole investors. The future research in this area should be therefore 

focused on the increase in financial performance of healthcare services providers and search for 

the ways of decreasing the risk related to operating start-ups in this sector. These two pillars have 

the potential to generally increase the monetary value of investments in healthcare sector and its 

performance. 

Innovation ecosystem for healthcare 

During the project solving, the lack of information about the innovation ecosystem for 

healthcare in Slovakia was identified. This unrecognizability may cause the concerned entities 

significant problems in searching for options. Therefore, further mapping of the Slovak 

innovation system for healthcare is needed. During the proposed mapping process, a formal 

design of the structure of the local innovation system should be defined and if necessary 

redefined and redesigned to optimize the structure and processes of this system and the flow of 

information. To be able to redesign this system, core attributes should be identified first, such 

as stakeholders, links, needs, motivations, etc. Further, utility for each entity being a part of this 
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ecosystem should be defined and the initial information about this system, including its 

structure and purpose, disseminated. When designing or redesigning this ecosystem, sector 

specificity should be considered. The concept for supporting start-ups should be further 

evaluated and redefined. 

Due to the lack of current data and statistic, this part of the future research and 

enhancement of the Slovak start-ups’ ecosystem emphasizes a major data acquisition and the 

preparation of relevant statistics. Due to currently identified problems in this field, an integral 

part of the results represents the managerial advisory as a form of significant support of 

healthcare start-ups in Slovakia which should be fully integrated in the proposed ecosystem. 

Advisory should be focused on the following list of areas: 

- Well-devised go-to-market strategy; 

- Determination of the unique need that the solution satisfies (to take a look at the idea from 

the perspective of the patient, doctor, and payor); 

- The regulatory and business environment analysis; 

- A properly conducted market analysis - to check if there is a real need in the market for the 

solution and whether it is feasible; 

- Financial planning; 

- Thinking on a global scale; 

- Participation in accelerators and alternative funding; and 

- Transactions advisory. 

Health technology assessment 

To improve the overall and financial performance of the entities operating within the 

healthcare system in Slovakia, especially healthcare services providers, it is necessary to 

implement progressive technologies and innovations on much larger scale. This acquisition and 

further implementation of new technologies should be properly evaluated and managed to reach 

required results. For this purpose, suitable investments assessment methods and evaluation 

procedures should be defined or designed. A special consideration should be placed on the 

utility that this implementation generates. Relationship between the use of new technologies 

and the economics and quality of healthcare should be further assessed. This should include the 

assessment of financial and non-financial performance, defining the utility and its metrics, etc. 

When considering the implementation of new technologies, management and valuation 

of both: tangible (technology) and intangible assets (e.g., R&D, human capital, patient or 

customer capital, etc.) and its impact on the entire entity performance should be assessed. 

Another special consideration should be placed on the diffusion of innovations across the 

entire healthcare sector, identification of diffusion rates of technology and process innovations 

(e.g. diagnostics, therapy, etc.) and its sources. 

Hospital economics and management 

The economics and management of hospitals as primary healthcare services providers is 

a wide and complex field that integrates all fields of expertise. The primary goal of a business 

entity is the maximization of its market value. This does not apply directly to hospitals and 
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other services providers. To optimize the general operations model of Slovak hospitals, the 

main objective and its measures should be defined first. After defining this objective, units of 

value and measurement approaches, further analysis can be applied. During the project solving, 

various problems and issues related to the operation of hospitals and other healthcare services 

providers were identified. Solving these issues requires a systematic approach, starting with 

defining the required outcomes, i.e. the main objective. Without defining this objective and 

approaching this dimension systematically, results will deviate from those required. To define 

the general objective, the knowledge transfer from Israel can be further analysed and applied if 

approved. 

Behavioural economics focused on patient 

Behavioural economics is a multidisciplinary field, requiring advanced analytical 

capabilities from different scientific fields. Due to the sector specificity, analogy can be applied 

by adjusting and applying the original models, methods, and procedures such as analytical tools 

measuring and evaluating the consumer behaviour which provide the user with insights for 

qualified decision making. A special consideration should be placed on neuromarketing and 

marketing engineering tools, methods, and models. Neuromarketing refers to the measurement 

of physiological and neural signals to gain insight into customers' motivations, preferences, and 

decisions, which can help inform creative advertising, product development, pricing, and other 

marketing areas. The analogy between the customer and patient is obvious, therefore further 

interpretation is not required. Neuromarketing researchers usually work with very specific 

instruments, such as electroencephalography (EEG), eye tracking tools, etc. While marketing 

engineering is a systematic approach to harness data and knowledge to drive effective 

marketing decision making and implementation through a technology-enabled and model- 

supported decision process. The main tools of marketing engineering are responsive models, 

simulating real market environment. It includes customer lifetime value (CLV) analysis which 

could be modified to value for patients and valuing patients, perceptions and preferences 

analysis, including the elasticity of preferences, segmentation, targeting, positioning, 

forecasting, Conjoint analysis – design of a new product or service, resource allocation, digital 

marketing and panel data analysis, etc., which can be directly (without further modifications) 

applied in the behavioural economics focused on patients. 

Education in healthcare 

Education is a basic tool to improve the overall productivity of the entire healthcare 

system. The human capital is one of the most valuable intangible assets in the system. 

Increasing the capabilities of the established workforce in Slovak healthcare requires field- 

specific staff training for doctors, nurses, mid-level staff, top management, etc. This assumes 

the creation of specialized education and training centres with highly educated and experienced 

lecturers. To improve the “out-of-the-box” thinking and knowledge transfer, 

internationalization of this specialized education is necessary. Following the current 

technological trends and the efficiency criterion, digitisation of medical and other healthcare 

education is highly recommended. Comprehensive training programs should be properly 

defined and developed, focusing the field-specific targets. 
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Development of activities of the HCI Platform in Visegrad Countries 

The overall internalisation and the cross-border knowledge transfer will not be effectively 

supported and disseminated without a general coverage – a platform allowing and supporting 

this diffusion. Annual workshops, conferences, or congresses on HCI in Visegrad countries are 

highly recommended. Due to the found similarities in Visegrad countries and the similar nature 

of issues dealt with, the Visegrad HCI platform can benefit from the synergies. Website on HCI 

in Visegrad countries is a basic tool for initiating this platform. Joint research projects using 

already established funding schemes may be applied as an advanced tool for reaching proposed 

results. 
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Conclusion 

 
Slovak republic is currently facing a negative demographic trend accompanied with a 

significant increase in population aging. This trend is being observed now for few years and is 

anticipated to continue in the feasible future. The average life expectancy is increasing. These 

trends together cause a significant increase in the volume of healthcare services provided and 

the growth in expenditures related. On the contrary, Slovakia has one of the lowest levels of 

healthcare expenditures within the group of OECD countries. One of the most significant 

reasons is that Slovak regulatory institutions centrally set the price for health care services and 

healthcare products very low. Another important factor is very low average salary in the sector 

and withholding important financial investments into the healthcare infrastructure and new 

healthcare technologies. Such a healthcare system cannot be defined as sustainable from long- 

term perspective. Compared to other OECD countries, the share of government transfers is 

extremely small, and the healthcare system is funded almost solely from the basic health 

insurance. 

One of the bright sides observed during the project solving was a gradual digitalization 

of the Healthcare observed in Slovakia for the past few years. This digitalization includes basic 

functionality, such as patient access via an insured person's card or via an electronic citizen's 

card with an electronic chip (eID) and doctor's access via an electronic health care card (ePZP) 

- access function to the health system, access to the patient's medical records via the electronic 

health book on the National Health Portal - electronic health book function, electronic 

prescription and dispensing of medicine, medical devices and dietetic food - recipe function, 

creation of an electronic record from the examination and the exchange ticket - e-examination 

function, ordering a doctor via the Internet during additional office hours for a specific date and 

time, or creating a request for an appointment during office hours - e-order function, a document 

with a basic overview of the patient's clinical data - the patient summary function, functionality 

that allows the doctor to register the patient's vaccinations electronically - e-vaccination 

function, display of records on the result of the laboratory examination, electronic laboratory 

request - elab function, electronic birth report and registration of a certificate for the 

contribution at the birth of a child through health - the function of the birth of a child, electronic 

confirmation of temporary incapacity for work - ePN function, etc. This process brings Slovakia 

closer to the OECD average as all the basic areas of healthcare digitalization were covered. 

However, compared to Israel or other countries with highly digitized healthcare, Slovakia still 

has a demanding set of tasks but also great opportunities ahead. 

An important part of this expert report was focused on the start-ups ecosystem coexisting 

in the Slovak healthcare sector. Supporting start-ups is crucial from long term perspective as 

the innovation is the key driver of future growth. Slovak government adopted in 2015 a Concept 

for the support of start-ups and the development of the start-up ecosystem in Slovakia. The 

main motivation for its creation was the support of innovations. This moment of instituting a 

formal and systematic concept is a significant shift from the previous state. Yet, the results of 

this concept were not fully recognized during the project solving. It is necessary to update and 

enhance the current concept, to include execution procedures and measures of required results. 
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In addition, the general concept for supporting start-ups in Slovakia may be not sufficient for 

sector specific start-ups such as healthcare sturt-ups due to their different needs and attributes. 

The last chapter of this expert report was focused on 7 predefined dimensions of the future 

research, based on previous findings and general conclusions. These 7 areas of the future 

research focus were: Public finance and healthcare budgets, innovation ecosystem for 

healthcare, Health technology assessment, hospital economics and management, behavioural 

economics to influence patient decision, education in healthcare, and the development of 

activities of the HCI platform in Visegrad Countries. For the Slovak healthcare system, it is 

important not to restrict its future goals to a limited spectrum of fields, but to gradually deal 

with all the proposed dimensions. 
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