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Introduction


Healthcare systems have been providing 
 clients with services of an increasingly higher 
 quality thanks to many positive developments in 
 healthcare, primarily the high level of expertise 
 of healthcare personnel, improvements in 
 technology, and speedier approaches to treating 
 illnesses. However, the healthcare system has 
 struggled with other various negative aspects: 


inappropriate structuring, poor management, or 
 ineffective fi nancing. In light of these negative 
 aspects and the support and development of 
 the positive, these systems should be managed 
 properly and their performance should be 
 evaluated (Hejduková & Kureková, 2016b).


According to Donabedian (1972), the 
 defi ning goal for the healthcare system is 
 to improve the health of the population. If 
 healthcare systems did not contribute to 
 improving health, we would choose not to have 
 them at all. The health of the population should 
 refl ect the health of individuals throughout the 
 course of their lives and include both premature 
 mortality and non-fatal health outcomes as 
 key components. Many studies highlight the 
 fact that health and healthcare systems an 
 important role in the economy, see Stroukal 
 (2016) and point to the link between social 
 capital and public goods (Son, 2016).


In regard to the system of healthcare as 
 a whole, responsibility for its effective operation 
 lies with the government of a given country. 


Public healthcare policy must then defi ne 
 strategies and include healthcare in public 
 fi nances on one hand and support private 
 institutions in the area of healthcare provision 
 on the other (WHO, 2000).


Measuring and evaluating performance in 
 the fi eld of healthcare must then be included in 
 public policy – for more see for example Wouter 
 et al. (2010) or Barták (2010).


In order to measure and evaluate 
 performance on the level of healthcare systems, 
 many interesting indicators have been created 
 by e.g. the WHO, Eurostat, OECD Health 
 Statistics, or OECD Health Policy Studies – 
 selected indicators are compared in the paper 
 below.


This paper begins with theoretical research 
 on the issue and specifi es the basic aspects 
 of the selected healthcare systems. The paper 
 then focuses on presenting goals, methodology, 
 and data, and also provides its own model of 
 composite indicators. The article continues with 
 a chapter devoted to results and discussion on 
 the topic before drawing its fi nal conclusion.



1. Literature Review



1.1  Healthcare Systems and Their  Performance


A high-quality healthcare system provides high-
 quality services to all individuals who require 
 them. The basic building blocks of the healthcare 
 system differ from country to country; however, 
 these systems all need sources of fi nancing, 
 educated personnel, and reliable information 
 (Hejduková & Kureková, 2016a).


According to Roemer’s defi nition  (2002), 
 the healthcare system is a combination 
 of resources, organization, fi nances  and 
 management, which culminates in the provision 
 of services for a given population. The World 
 Health Organization offers a different defi nition, 
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(2)which describes the healthcare system as 


“all the activities whose primary purpose is to 
 promote, restore and/or maintain health.” In 
 previous years, this defi nition was expanded by 
 the World Bank (2007) to include the prevention 
 of domestic poverty due to illness. According to 
 the defi nition given by Plsek and Greenhalgh 
 (2001), the healthcare system is a complex 
 adaptive system that plays a signifi cant  role 
 in infl uencing healthcare systems primarily in 
 producing better results in the fi eld of health.


In terms of long-term sustainability, the 
 healthcare system must have a clear concept. 


According to Kelley and Hurst (2006a), 
 the conceptual framework of the current 
 healthcare system must include the following 
 aspects: effectiveness, safety, responsiveness, 
 accessibility, equity and effi ciency.


Other authors, e.g. Kacíř (2010), claim that 
 the following criteria must be fulfi lled in order 
 for a healthcare system to properly function: 


availability, quality, reasonable fi nancial 
 burden, effectiveness, equal access, and 


social acceptability. Sassi et al. (2002) state 
 that the performance of healthcare systems 
 is evaluated as the performance of individual 
 activities in a healthcare system.


The WHO (2006) provides interesting insight 
 into the healthcare system in its defi nition of the 
 six pillars of the healthcare system – see Tab. 1. 


As is evident in Tab. 1, the healthcare 
 system is primarily based on economic, social, 
 legal, and political frameworks. We can also 
 summarize this by stating that public policy 
 plays the primary role in each of the pillars 
 listed above.


Measuring and evaluating the performance 
 of healthcare systems on a national level 
 requires analysis of the relationship between 
 performance and public values – see Hood 
 (1991) and his discussion of ideas known as 


„New Public Management“.


Bouckaert and Halligan (2008) defi ne 
 performance on three levels: micro, middle, and 
 macro. If we focus on the micro level according 
 to these authors, the performance of a given 


Pillars of the healthcare system Specifi cation


1. Service delivery  Supply


 Demand


 Infrastructure


 Management


 Protection and quality


2. Health workforce  National employment policy


 Legal framework


 Norms


 Standards


3. Information  Information systems 


 Monitoring systems


 Global information standards
 4. Health products and technologies  Policy


 Public tenders


 Norms


 Acces and quality


5. Financing  Structure of public fi nance policy in the fi eld of 
 healthcare


 Data on healthcare expenditures 


 Calculations
 6. Leadership/governance  Sector policies


 Monitoring and regulation


 Intervention


 Harmonization and unifi ed methods


Source: own, based on WHO (2006)
Tab. 1: Six basic pillars of the healthcare system



(3)situation is evaluated. On the middle level, 
 the authors mostly point to the performance 
 of a certain branch (e.g. health care). On the 
 macro level, discussions are typically led on 
 the performance of a country, e.g. countries of 
 the OECD or EU. As states Krechovská (2014), 
 every entity should choose an approach and 
 a performance evaluation method that will best 
 correspond to their needs, goals and current 
 situation.


Approaches to measuring and evaluating 
 performance in healthcare have begun to 
 expand significantly in connection to the 
 instatement and implementation of healthcare 
 reforms and changes in attitudes toward health 
 in developed countries (Háva & Mašková-
 Hanušová, 2009a). These new approaches 
 and concepts stem primarily from supranational 
 institutions, primarily the OECD, WHO, 
 European Observation, or the UN.


In evaluating the performance of healthcare 
 systems, it is important to consider the fact that 
 not only the fi nancial aspects are evaluated; 


simultaneously, a growing emphasis is also 
 being placed on non-fi nancial characteristics – 
 for more, see e.g. Roberts et al. (2003), Preker 
 et al. (2000), Donabenian (1982), or Smith et 
 al. (2008).


If we state the basic goals of the institutions 
 and authors listed above, we can claim that the 
 WHO (2000) defi nes three goals in evaluating 
 the performance of a healthcare system. 


These are: health, responsiveness, and fair 
 fi nancing. On the contrary, the OECD (2004) 
 and Kelly and Hurst (2006a; 2006b) approach 
 the issue of healthcare system evaluation in 
 a broader sense and cite additional factors, 
 e.g. satisfaction of the patient, adequacy, or 
 timeliness of care.


International comparisons of the 
 performance of healthcare system discuss 
 many authors – see Barták (2012), Dlouhý 
 (2009), Hadad et al. (2013) or Lawson et al. 


(2012). There exist many indicators which are 
 used to measure and evaluate the performance 
 of healthcare systems. The WHO lists one level 
 of evaluation as “better health” linked to the fi rst 
 of the three goals listed above (WHO, 2000). 


According to the University of Ljubljana (2015), 
 two types of indicators exist on this level: 


indicators of chances for living a full life and 
 indicators of lost years of life. Other approaches 
 use the following indicators: number of doctors 
 and nurses, education of the healthcare 


personnel, infant mortality, overweightness 
 and obesity, or consumption of alcohol (OECD, 
 2016). In her article, Hejduková (2015) uses 
 other indicators for evaluating performance, for 
 instance health care expenses or the number of 
 given devices or equipment used in medicine.



1.2 Healthcare Systems in V4 Countries


As was noted above, reforms play an important 
 role in current healthcare policy and thus in 
 healthcare systems. Among V4 countries, these 
 reforms are similar to one another and show 
 cooperation between the reforming institutions, 
 law fi rms, and entities on the fi nancial  market 
 primarily in areas of modernizing healthcare 
 facilities with a strong focus on the market 
 (Preker & Harding, 2004; 2007). All four V4 
 countries share similarities, such as recent 
 historical events, but there are also different 
 socio-economics and political differences in 
 Visegrad Group (Piotrowicz, 2015).


The healthcare system in the Czech 
 Republic is characterized by extensive 
 utilization of healthcare goods and services 
 (Martin, 2016). The Czech Republic is a V4 
 country that has gone through many reforms in 
 recent years in the fi eld of healthcare. These 
 reforms have dealt not only with the healthcare 
 system itself, but also with the fi elds of public 
 fi nance and private law. The OECD (2008b) 
 describes the healthcare system of the Czech 
 Republic in a wholly positive manner, but points 
 out some possible risks: “cream skimming” 


by health insurance companies, asymmetric 
 information between the management of 
 healthcare companies and politicians, possible 
 deterioration in the quality of healthcare as 
 a result of the growing number of healthcare 
 facilities, or issues with the instatement and 
 subsequent cancellation of doctor fees.


Similarly to other V4 countries, the 
Hungarian healthcare system has been 
infl uenced by the country’s transformation from 
a transitive to market economy. According to 
the OECD (2008c), risks linked to economic, 
fi scal, or market-oriented reforms (co-pays, 
competitions in public healthcare) can have 
very negative impacts on the healthcare 
system. “On the other hand, Hungary is 
a target country for cross-border health care, 
mainly for dental care but also for rehabilitative 
services, such as medical spa treatment. The 
health industry can thus be a potential strategic 
area for economic development and growth.” 



(4)(European Observatory on Health Systems and 
 Policies, 2011, p. 20)


As Wóyciska and Grabowski (2007) note, 
 Poland is a V4 country that has not been 
 successful in making a satisfactory shift to meet 
 welfare-state trends and in doing so create 
 a model of modern social security. In the area of 
 healthcare, Poland’s largest problems lie in its 
 overall expenditures on healthcare and the state 
 of its citizens’ health (Watson, 2006; Kuszewski 


& Gericke, 2005). According to a study created 
 by Háva and Mašková-Hanušová (2009a), 
 problems in Polish healthcare are also evident 
 in the fi eld of medical fees, a national health 
 insurance fund, disagreements in politics, and 
 others. According to the OECD (2008a), one 
 of Poland’s major problems lies in the fact that 
 the country has one of the highest degrees 
 of income inequality in the OECD; for other 
 information see – Pavolini and Guillén (2013) or 
 Costa-Font and Greer (2016).


Slovakia is the fi rst V4 country to have 
 instated wide-scale reforms in the fi eld 
 of healthcare. Despite this fact, however, 
 Slovakia still lags behind its V4 partners in 
 the effectiveness of its healthcare. Here we 
 can mention the higher mortality of its system, 
 which is 15% higher in comparison to other V4 
 countries. Characteristic for Slovakia is also the 
 high use of medicine and high rates of medical 
 visits. Higher costs in comparison with the other 
 V4 countries in the area of diagnostics and 
 laboratory work are also evident (Zdravotnický 
 deník, 2016). Despite its initial reforms, Slovakia 
 has been strongly infl uenced by disagreements 
 in politics, for example the establishment and 
 cancellation of medical fees, a moratorium 
 on transforming the legal status of healthcare 
 institutions, and so on. (Verhoeven et al., 2007).


According to the OECD (2016a), all V4 
 countries show less expenditure on healthcare 
 than the OECD average, which is also confi rmed 
 by conclusions in the studies by Háva and 
 Mašková-Hanušová (2009b) or OECD (2016b). 


We can also claim that the V4’s healthcare 
 systems continued to be underfi nanced  in 
 comparison to the OECD average (OECD, 
 2016b; 2015).


In addition to the fact that these countries are 
 still facing challenges with their transformation 
 from a transitive economy to a market economy, 
 the structure of healthcare systems in V4 
 countries is also infl uenced by demographic 
 developments, fi scal problems, efforts toward 


constant economic growth, and globalization. 


Basic problems in the healthcare systems of the 
 V4 can be found in the orientation of individual 
 systems on primarily economic goals, whereas 
 international trends are more focused on non-
 economic and non-fi nancial aspects.


Measuring and evaluating the performance 
 of healthcare systems can be seen as one of the 
 most important aspects of effective healthcare 
 management. In structuring and creating 
 a method for the performance evaluation of 
 healthcare systems, it is necessary (if at all 
 possible) to focus on objectively measurable 
 indicators. Thus, it is important to determine 
 and evaluate the capability of interpreting 
 results of measurement. Such measurement 
 provides for comparisons of performance to be 
 made in time and in terms of selected regional 
 units (e.g. on the level of a country’s individual 
 regions, or on a national level). Scientifi c 
 studies have paid only little attention to these 
 measurable/qualitative forms of performance 
 evaluation of healthcare systems, thus providing 
 an opportunity for us to carry out research and 
 create a composite indicator for performance 
 evaluation in this area.



2. Methodology and Research Data


The goal of this paper is to compare and 
 evaluate the performance of healthcare systems 
 in V4 countries using selected indicators of 
 healthcare systems and determine the state 
 of the Czech Republic’s healthcare system in 
 comparison to other V4 countries.


This paper will attempt to answer the 
 following questions: What is the Czech 
 Republic’s position in terms of healthcare 
 indicators in comparison to other V4 countries? 


What results do the selected indicators show 
 and how can we interpret them? Research of 
 literature and selected statistical indicators 
 provided the answers to these questions.


Data for this paper was mainly taken from 
OECD Health Policy Studies. The healthcare 
systems studied in this paper were chosen 
due to the fact that V4 countries are transitive 
economies of the CEE with a poorer state 
of health among of their general population 
than in developed countries of the OECD or 
EU. In addition, these countries share certain 
characteristics – their systems have long been 
underfi nanced and reforms in these countries 
have mostly been geared toward economic 
goals. As Háva and Mašková-Hanušová (2009b) 



(5)point out, however, international discourse has 
 helped to develop broader concepts of long-
 term sustainability with an emphasis on overall 
 effectiveness, quality of provided services, and 
 human rights with regard to health.


The calculation of composite indicators is 
 some solution that provides the ability to capture 
 a complex phenomenon. The authors realize 
 that a certain level of abstraction will always 
 occur when trying to quantify phenomena 
 using composite indicators. In composite 
 indicator, the degree of abstraction is multiplied 
 because it is based on multiple indicators. This 
 disadvantage, however, is balanced by the fact 
 that the composite indicator refl ects fact by 
 means of several sub-indicators and includes 
 different, often contradictory, aspects of the 
 phenomenon.


There is not only one correct CI approach, 
 so there is not one right solution to this task, so 
 the authors offer three methods (models) of CI 
 calculation. Threats associated with the use of 
 composite indicators are (i) the risk of incorrect 
 calculation, and (ii) the possibility of simple 
 interpretation can lead to too simplifi ed  and 
 thus incorrect conclusions. The authors tried to 
 eliminate these threats by studying appropriate 
 literature and using their experience with 
 statistics and indicators.


The authors are aware that using the same 
 weights of components there is a risk that 
 certain areas (one pillar or component) will be 
 assigned a greater weight by being represented 
 by a larger number of indicators in CI. This may 
 have a stronger impact on overall CI than it 
 does with the intended CI and its theoretical 
 framework. The same weights are appropriate 
 if the correlation between the indicators does 
 not indicate the double counting of the same 
 aspect of the measured phenomenon due 
 to the redundant sub-index. The use of the 
 same weights as evidenced by the presence 
 of a large number of partial indicators, i.e. 


50-100 partial indicators (Gulliksen, 1950). In 
 the case of a large number of indicators, it is 
 diffi cult to adequately determine the weights for 
 each indicator, and the more complex weighing 
 scheme would make it diffi cult to interpret the 
 impact of the individual sub-indicators. Similarly, 
 if we have only a small set of data that consists 
 of less than 30 observations, the same weights 
 are appropriate (Raju et al., 1999). Hopkins 
 (1991) says that if it is impossible to obtain 
 a general consensus for weight determination, 


the simplest solution is the best. The authors 
 eventually applied linear weighing, this process 
 is further supported by the results in the 
 empirical part, the results are consistent with 
 results in other studies (see Dlouhý, 2016a; 


Dlouhý, 2016b).


A composite indicator of the performance of 
 the healthcare system was created. The main 
 advantage of using composite indicators is 
 that they allow us to summarize and express 
 complex phenomena into one indicator. In our 
 case, the indicator expresses the performance 
 of the healthcare system. The composite 
 indicator enables us to create a relatively simple 
 comparison of a selected unit (e.g. country, 
 region, company, etc.) in time or between 
 individual units. According to Booysen (2002), 
 another advantage of composite indicators is 
 their fl exibility in the sense that computations or 
 methodology can be easily changed (selection 
 of indicators, normalization, weighting systems, 
 aggregation). These changes, however, are 
 made at the expense of the comparability of 
 indicators in time. This problem can be partially 
 dealt with via retrospective revision according 
 to new methodology.


Data from the OECD Health Policy Studies 
 was used to construct the composite indicator. 


The period of time chosen for the study was ten 
 years, i.e. from 2005 to 2014. Based on expert 
 selection, ten indicators were chosen and the 
 assumption was made that indicators and their 
 values refl ect the performance of healthcare 
 systems in the individual member states of 
 the V4. Indicators were divided into two pillars 
 (Pillar I and II) based on how positively or 
 negatively they contribute to heightening the 
 performance of healthcare systems. Six of ten 
 selected indicators were included in Pillar I and 
 are in direct dependence on the performance 
 of the healthcare system. The remaining four 
 have been included in Pillar II, which are in 
 indirect dependence on the performance of the 
 healthcare system. A summary of the selected 
 variables is listed in Tab. 2.


A mean was calculated for each indicator 
during the given period. Indicator ID_8 shows 
available data over the course of the whole 
period only for the Czech Republic. The mean 
for indicator ID_8 for the remainder of countries 
was calculated only for 2009 and 2014. As 
regards indicator ID_10, complete data was 
available only in the case of Poland; in the 
Czech and Slovak Republic’s case, information 



(6)was published in two-year intervals. Missing 
 values were thus substituted by the value of the 
 arithmetic mean and, in Hungary’s case, data 
 was available only for the period between 2005 
 and 2009. The method of linear regression was 
 selected for the imputation of absent values. 


Values were imputed based on an estimate of 
 the regressive axis by using the least squares 
 method. Mean values of individual indicators 
 are presented in Tab. 3.


Based on the selected indicators, 
 composite indicators were constructed. These 
 indicators are meant to refl ect the performance 
 of healthcare systems of the V4 member states. 


Three methods for modeling these indicators 
 were used in order to establish the comparison 
 of healthcare system performance. These three 
 methods are: (i) using the area of a radar chart, 
 (ii) determining performance based on order, 


and (iii) determining performance based on 
 distance from the reference unit. These three 
 methods for determining the performance of 
 healthcare systems allow us to compare the 
 situations of individual healthcare systems in 
 terms of performance.



3. Models of Composite Indicators


The fi rst model is primarily based on a graphic 
 representation of the composite indicator. For 
 these purposes, a radar or “spider web” chart 
 is used. This chart is a basic analytical tool 
 that allows us to visualize several indicators in 
 one chart and thus offers a visualization of the 
 variable’s area (in our case the performance of 
 the healthcare system). Based on the size of 
 the web’s area, we can then easily compare the 
 healthcare systems between given countries. 


Pillar Indicator


I


ID_1 Number of doctors per 1,000 people (in %)


ID_2 Number of nurses per 1,000 people (in %)


ID_3 Life expectancy at birth in terms of the overall population (in years)


ID_4 Healthcare expenditures in terms of GDP (in %)


ID_5 Prevalence of examination technology: Magnetic resonance imaging 
 machines per 1,000,000 people (number of machines)


ID_6 Prevalence of examination technology: Computed tomography scanners per 
 1,000,000 people (number of machines)


II


ID_7 Alcohol consumption per person among people over 15 years of age (in liters)


ID_8 Consumption of tobacco products, % of population over 15 years of age who 
 are daily smokers (%)


ID_9 Infant mortality, number of deaths per 1,000 live-born individuals (in number 
 of deaths)


ID_10 Thirty-day mortality after admission to hospital for AMI based on admission 
 data (Age-sex standardized rate per 100 patients)


Source: own based on OECD (2016a)
Tab. 2: Selected indicators of the performance of healthcare systems



(7)Based on the radar chart, the theoretical 
 expression of performance can be expressed 
 as the difference between the sizes of the 
 individual areas of the web.


 (1)
 where Aj represents the difference between the 
 area of the spider web reached in Pillar I (PI) 
 and Pillar II (PII). The size of the areas PI and 
 PII is depicted in the following two fi gures. 


Logarithmic transformation of the mean values 
 of individual indicators ( ) was used for the 
 visualization. It is formally possible for values Aj
 of calculated performance based on the radar 
 chart to take on negative values, but determining 
 performance in this manner in our case merely 
 allows us to compare the selected units. It is 
 not possible to state whether a negative value 
 indicates a decrease in performance in time 
 and vice versa. The fi gures themselves are 
 a part of the following chapter on Results and 
 Discussions. It should also be stated that the 
 charts in Fig. 1 encompass six indicators whose 
 rising values should have a positive effect on 
 the performance of the healthcare system or, in 
 other words, the higher the performance of the 
 healthcare system, the larger the area of the 


“spider web”. On the contrary, Fig. 2 shows four 
 indicators whose rising values should decrease 
 the performance of the healthcare system. In 
 other words, a smaller area of the web can be 


expected among healthcare systems of higher 
 performance.


The second model for comparing the 
 performance of the healthcare system is the 
 model of a calculated score based on order. In 
 other words, this is a situation in which data was 
 normalized using order in terms of individual 
 countries (j).


 (2)
 where   is the original value of the indicator 
 i of the compared unit j expressed as the mean 
 over the selected period of time. This means 
 that, for the next analysis, it is possible to use 
 only ordinal information on the order of the 
 given unit. Thus, no conclusions can be drawn 
 on the relative difference between units. On the 
 other hand, the method is easy to comprehend, 
 it is not infl uenced by remote observation, and it 
 unifi es the variance and range for all indicators. 


The mean from the order uses a rating from The 
 Medicare Study on Healthcare Performance 
 across the United States (Jencks et al., 2003).


In Pillar I, indicators with the highest 
 values reached the best placing. Contrary to 
 this, in Pillar II the index values were placed 
 in descending order, i.e. countries with the 
 lowest indicator value reached the best placing. 


Furthermore, the mean order of the list was also 
 calculated:


 CZ HU PL SK


ID_1 3.61 3.02 2.20 3.30


ID_2 8.04 6.19 5.26 6.02


ID_3 77.56 74.52 76.24 75.47


ID_4 6.80 7.47 6.21 7.32


ID_5 5.70 2.82 4.13 6.20


ID_6 14.03 7.36 12.63 14.20


ID_7 11.81 11.78 10.21 10.46


ID_8 22.92 26.15 23.25 21.20


ID_9 2.84 5.31 5.27 5.92


ID_10 7.41 13.27 6.22 9.02


Source: own based on OECD (2016a)
Tab. 3: Summary of mean values for individual indicators



(8) (3)
 For the third model of comparing performance 
 of healthcare systems, score calculation based 
 on distance from the reference unit was selected. 


The distance from the reference unit was used to 
 normalize data, and the best unit was used as 
 a reference unit in Pillar I and the worst unit as 
 a reference unit in Pillar II. A reference value was 
 selected in each indicator and an indicator value 
 was expressed as the ratio of the reference 
 value (which is 100%).


(4)


where   is the original mean value of the 
 indicator and the compared unit j and   is 
 the value of reference unit   for indicator i. It 
 is clear that if the maximum value is chosen 
 as the reference unit, then the values of the 
 normalized indicators are lesser or equal to 
 one – this applies to Pillar I. If the worst unit is 
 chosen as the reference value, the normalized 
 data is always greater or equal to one – this 
 applies to Pillar II. This method preserves the 
 relative differences between units.


In order to establish our own composite 
 indicator, a so-called “linear composite 
 indicator” related to expenditures on healthcare 
 was used – for more see OECD (2002). The 
 mathematical expression of this selected 
 indicator is shown in the following equation:


(5)


expresses the performance of the 
 healthcare system for the compared unit j. 


Furthermore,   represents the mean 
 value of expenditures on healthcare for the 
 compared unit j. In addition, 
α
represents the 
 weight of the pillar in the composite indicator 
 of performance  . There are many ways 
 to determine weights for individual separate 
 indicators creating an aggregated indicator. In 
 our case, symmetric weights were created, i.e. 


α
 takes on the value of 0.5. In the event that we 

only have a small set of data, Raju et al. (1999) 
 chooses to use the same weights. Hopkins 
 (1991) also claims that if it is impossible to gain 
 common agreement for determining weights, 
 the simplest solution is the best solution, i.e. 


also setting the same weights.



4. Results and Discussion


For all three suggested methods for 
 determining the composite indicator, their 
 values (Aj, Sjavg; Ejavg) were calculated with 
 results presented in Tab. 4. These show that 
 the Czech Republic reaches the best results 
 in all cases in comparison with other member 
 states of the Visegrad Four. According to results 
 of composite indicators, the second highest-
 performing healthcare system is the Slovak 
 Republic, while the worst is Hungary.


If we compare countries based on the 
 values of individual Pillars I and II, we reach 
 almost exactly the same conclusions as in the 
 case of comparing values based on composite 
 indicators. Fig. 1 shows that the Czech Republic 
 takes up the largest area in Pillar I, with Slovakia 
 in second place, Poland in third, and Hungary in 
 last. If we compare areas reached in Pillar II, we 


 CZ HU PL SK


PI 13.59 10.79 10.67 13.04


PII 9.02 12.10 9.91 10.84


Aj 4.57 -1.30 0.75 2.20


Sjavg 1.90 3.20 2.70 2.20


IIij 5.82 4.54 4.63 5.62


IIIij 6.02 4.12 5.54 4.83


Ejavg 3.09 2.15 2.78 2.62


Source: own calculation
Tab. 4: Summary of results of composite indicators



(9)Fig. 1: Visualization of Pillar I


Source: own


Fig. 2: Visualization of Pillar II


Source: own



(10)see that Hungary is again in the worst position, 
 as it takes up the largest area of the web, with 
 Slovakia and Poland behind it. As was stated 
 above, the Czech Republic again holds the best 
 position in this comparison. In Pillar II, Slovakia 
 and Poland have switched places (see Tab. 4).


If we look at individual separate indicators, 
 the Czech Republic ended up with the highest 
 reference distance form indicator ID_9, 
 meaning the Czech Republic has the lowest 
 infant mortality. Worst off in this category was 
 Slovakia, whose absolute mean value was 5.92, 
 almost twice as high as the value measured for 
 the Czech Republic. Hungary had the longest 
 distance from reference indicators ID_5 and 
 ID_6, while it had the shortest distance from 
 indicator ID_4 – in other words, although 
 Hungary had the highest expenditures in terms 
 of its GDP, the performance of its system was 
 the lowest according to its composite indicator 
 in comparison with the other three selected 
 countries. In regard to Poland, the best results 
 (i.e. the highest distances from the reference 
 value) were reached for indicators ID_7 and 
 ID_10. Poland thus has the lowest consumption 
 of alcohol per capita among individuals older 
 than 15 years of age, the Czech Republic 
 placed worst with this indicator.



Conclusions


The topic dealt with in this paper is one that 
 is currently and frequently discussed on an 
 international level. This is due to globalization 
 tendencies and economic problems in 
 healthcare systems. Discussions on the topic 
 are now taking place in terms of public policies 
 and scientifi c studies in the academic sphere.


Health care systems in member states of 
 the Visegrad Group have gone through a long 
 stage of development in which various positive 
 aspects can be found. However, the economic 
 development of these states in terms of overall 
 condition of health and determinants of health 
 and illness does not look overly optimistic for 
 countries of Central and Eastern Europe and 
 shows signifi cant differences between countries 
 individually.


As Beaglehole and Bonita (1997) claim, 
 countries of Central and Eastern Europe are 
 in strong need of critical refl ection in their 
 healthcare systems, but the opportunities for 
 such refl ection have so far only developed 
 slowly. On the other hand, individual V4 
 states are striving to use many methods of 


reform to improve results in their individual 
 healthcare systems. The goal of this paper 
 was to compare and evaluate the performance 
 of healthcare systems in V4 countries via 
 our own composite indicator. Three methods 
 were designed to calculate the performance 
 of health care systems in individual member 
 states of the Visegrad Group. Data from OECD 
 Health Policy Studies from a period spanning 
 from 2005 to 2014 was used to create the 
 composite indicators. Composite indicators 
 were created from ten selected indicators that 
 refl ect the performance of healthcare systems; 


these indicators were divided into two Pillars 
 (Pillar I and II) according to how positively or 
 negatively they contributed to increasing the 
 quality of the healthcare system.


Results show that the Czech Republic 
 reached the best results in the performance of 
 its healthcare system in comparison with other 
 member states of the Visegrad Four. According 
 to the results, the second highest performing 
 healthcare system is Slovakia, while Hungary 
 came out as worst.


All V4 countries must recognize that without 
 the ability to measure the inputs and outputs 
 of their healthcare systems, it is impossible to 
 know whether their reforms have achieved their 
 objectives. 


We are aware that there are several 
 approaches to measuring and evaluating the 
 performance of healthcare systems, and have 
 chosen our own for this paper. This topic also 
 provides the space for other research studies 
 about healthcare systems. For a more thorough 
 analysis, it is possible to increase the number 
 of evaluated indicators, increase the number 
 of analyzed countries, use a longer time 
 sequence, and compare the data set across 
 more countries and in time.


This paper was created within the project 
 SGS-2015-019 ‘The Impacts of Current Legal, 
 Tax, Accounting and Social Changes on 
 Private Businesses and the Public Sector in 
 the Context of Recodifi cation of Private Law’ 


at the University of West Bohemia, Faculty of 
 Economics.
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Abstract



HEALTHCARE SYSTEMS AND PERFORMANCE EVALUATION: COMPARISON  OF PERFORMANCE INDICATORS IN V4 COUNTRIES USING MODELS 



OF COMPOSITE INDICATORS



Pavlína Hejduková, Lucie Kureková


Healthcare systems play a very important role in society and their role is becoming increasingly 
 important in regard to the phenomenon of population ageing. The issue of the performance of 
 healthcare systems should be at the forefront in terms of the interest of academic research studies 
 and discussions among the scientifi c community. The proper functioning of the healthcare system 
 should also be a priority in regard to public policy. These facts should encourage governments to 
 regularly evaluate the performance of their healthcare systems and create international comparisons. 


Many indicators are used to measure and evaluate performance of healthcare systems – e.g. those 
 created by the WHO, Eurostat, or OECD Health Statistics and OECD Health Policy Studies. For 
 our paper, data from the OECD Health Policy Studies was used as a primary source. V4 states 
 were chosen for the evaluation of the performance of healthcare systems. The reasons for this are 
 as follows: V4 countries are transitive economies of the CEE with a poorer state of health of their 
 populations than in more developed countries of the OECD or EU; the given systems have long 
 been underfi nanced; and reforms are focused exclusively on economic goals and lack a broader 
 concept in terms of long-term sustainability. For the purposes of this paper, a composite indicator 
 of the performance of healthcare systems was designed and includes ten variables for the studied 
 ten-year period. In order to establish a comparison of the performance of healthcare systems, three 
 methods were used to model them: (i) using the area of a radar chart, (ii) determining performance 
 based on order, and (iii) determining performance based on distance from the reference unit. These 
 three methods for determining the performance of healthcare systems allow us to compare the 
 performance of healthcare systems in V4 countries specifi cally. The goals of this paper are as 
 follows: compare and evaluate the performance of healthcare systems among V4 countries using 
 selected indicators from the fi eld of healthcare and establish what position the Czech Republic’s 
 healthcare system holds in comparison with other V4 countries.


Key Words: Healthcare system, health care, performance, evaluation, comparison, indicators.
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