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Abstract

The main purpose of health systems is to ensure citizens utilize the health services by adequately and effectively.
As the quantity and the quality of health services are improved, health indicators such as quality of life and life
expectancy at birth are also improved. Health indicators and health care expenditures allow policy makers to
compare health systems and to monitor and evaluate the current situation of the health systems. The main reason
behind the international comparison of health indicators and expenditures is to enable countries to benchmark
successful health systems. In this context, the aim of this study was to compare health indicators and health
expenditures of 28 European Union (EU) countries, 6 EU candidate countries and 3 European Free Trade
Association (EFTA) countries by cluster analysis method. As a result of the clustering analysis, the countries were
grouped under 3 clusters. The public, private and out-of-pocket health expenditure per capita averages of the first
cluster, which Turkey was included in, was the lowest among three clusters. It was determined that the cluster in
which Turkey was placed falled behind other two clusters in terms of life expectancy at birth, number of physicians
and nurses, maternal mortality rate, and smoking ratio health indicator averages.
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AVRUPA ULKELERININ SAGLIK GOSTERGELERI VE
SAGLIKHARCAMALARININ KUMELEME ANALizi ILE
KARSILASTIRILMASI

0z

Saghk sistemlerinin temel amaci, vatandaglarin saglhik hizmetlerini yeterli ve etkin bir sekilde kullanmalarim
saglamaktir. Saghk hizmetlerinin niceligi ve kalitesi arttik¢a, yasam kalitesi ve dogumda yasam beklentisi gibi
saghk gostergeleri de iyilesmektedir. Saghk gostergeleri ve saglk harcamalari, politika yapicilarin saglik
sistemlerini karsilagtirmasina ve saghk sistemlerinin mevcut durumunu izlemesine ve degerlendirmesine olanak
tamir. Saglhk géstergeleri ve harcamalarimin uluslararas: diizeyde karsilastirilmasinin arkasindaki temel neden,
tilkelerin bagarili saglk sistemlerini referans almalarima olanak saglamaktir. Bu kapsamda bu ¢alismanin amaci,
AB’ye tiye 28 iilke, 6 aday iilke ve EFTA iiyesi 3 iilkenin saglik gostergeleri ve saglhk harcamalariin kiimeleme
analizi yontemiyle karsilastiriimasidir. Kiimeleme analizi sonuglarina gore ¢alisma kapsamindaki iilkeler 3 grup
altinda toplanmistir. Aralarinda Tiirkiye 'nin de bulundugu birinci grupta yer alan iilkelerin kamu, cepten ve ozel
saglik harcamalary ortalamalar ii¢ grup arasinda en diisiiktiir. Tiirkiye’'nin de icerisinde bulundugu birinci
kiimenin, hekim ve hemgire sayisi, dogumda beklenen yasam siiresi, anne liim hizi ve sigara tiiketimi Qibi saghk
gostergeleri ortalamalarinin diger iki kiimenin gerisinde kaldigi belirlenmistir.

Anahtar Kelimeler : Saghk Géstergeleri, Saglhk Harcamalari, Kiimeleme Analizi, Tiirkiye.
Jel Siniflandirilmast - 110, 115.
INTRODUCTION

Living under favorable conditions is considered to be the right of every individual member of a
society. One of the most important elements of favorable living conditions is benefiting from health
services adequately and effectively (Celebi & Cura, 2013: 48), which is under responsibility of health
systems. Health systems include all activities conducted for the purpose of improving, developing or
sustaining health and have important roles about enabling individuals to benefit from health services
adequately and effectively (World Health Organization, 2000: 5). Health systems have responsibilities
such as protecting individuals’ health, curing diseases and ensuring equity in financing (Ugurluoglu &
Celik, 2005: 7), and it is possible to find out whether health systems fulfill their responsibilities through
performance measurements.

One of the ways to measure performance in health systems is making comparisons between
national health systems. The main reason behind the comparison of health systems of different countries
is determination of what can be learned from the other countries with best results and outcomes and
what practices can be taken as reference (Navarro, 2000: 1598). It is important to compare homogeneous
countries while making health systems comparisons. Despite similar income and education levels, health
indicators in countries may vary. This is partly because of the performance of health systems in different
countries. In order to reveal this difference in the performance of health systems, countries perform
performance measurements (Murray & Frenk, 2000: 717). Performance measurements in health systems
enable to determine the reasons for injustice in financing, to find out if health systems meet the
expectations, and to determine the reasons of failure in health systems (De Silva, 2000). In health system
performance measurements, variables such as access to health services, appropriateness of the provided
services and technical competence, patient satisfaction, health expenditures and health indicators
(expected life expectancy at birth (LEB), infant mortality rate, maternal mortality rate, deaths
from preventable diseases, number of health workers, etc.) are used (Pransky et al., 2001: 296).

Health performance measurements may lead to detection and identification of deficiencies or
better aspects of health systems and thus contribute to development of policies. In health system
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performance measurements, different methods such as factor analysis, clustering analysis,
multidimensional scaling analysis and data envelopment analysis are used (Boz & Sur, 2016: 29;
Teles et al., 2018). In this study, European Union (EU), EU candidate and European Free Trade
Association (EFTA) countries are divided into clusters in terms of health indicators and then the
health expenditures of these countries are assessed and analyzed with one-way analysis of variance
(ANOVA). These countries are also called as EU Cycle countries. In the Human Development Index
and Indicators report, published by the United Nations Development Program (UNDP) in 2018, it was
stated that countries in the EU Cycle placed in very high and high human development clusters and
the human development score of the majority of EU countries was among the top 50 countries of the
world (UNDP, 2018: 22-23). In a report prepared by the Legatum Institute Foundation in 2018,
performances of countries according to health indicators, health systems, disease and risk factors were
measured. According to the results of health performance measurement by the Legatum Institute
Foundation, it was determined that the majority of the EU cycle countires were among the top 50
countries of the world (Legatum Institute Foundation, 2018: 8-9).

This study aimed to compare health indicators and health expenditures of EU Cycle
countries. Before the comparison of health indicators and health expenditures of countries, clustering
analysis was performed to group countries with similar characteristics together and to differentiate
countries with different characteristics from each other. ANOVA was used to determine the difference
between groups and the Tukey Honestly Significant Difference (HSD) test was used to determine
which group was the source of difference.

I. DATA AND METHODOLOGY

The universe of the study contained 28 EU member countries (Austria, Belgium,
Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece,
Hungary, Ireland, Italy, Lithuania, Latvia, Luxembourg, Malta, Netherlands, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden and the United Kingdom), 7 EU candidate
countries (Turkey, Albania, Montenegro, Serbia, Macedonia, Bosnia Herzegovina, Kosovo) and
4 EFTA countries (Iceland, Norway, Switzerland, Liechtenstein), all of which were placed in EU
Cycle (EFTA, 2018; EU, 2018). Since the data related to Liechtenstein and Kosovo could not be
obtained, remaining 37 countries were included in the sample of the study. In addition, although the
United Kingdom, consist of England, Wales, Scotland, and Northern Ireland, had decided to leave the
EU in June 2016 with a referendum, this country had not left the EU yet when the study was
conducted. Therefore, the United Kingdom was also included in the study.

The data used in the study was taken from Organisation for Economic Co-operation
and Development (OECD) Database and World Bank Database. The data of the year 2016 was used in
the study. For the countries that did not have the data for the year 2016, the data of the nearest year
was taken.

In clustering analysis, right selection of variables is required to ensure that the clusters remain
homogenous inside the clusters and heterogeneity is obtained between the clusters. As a result of the
literature survey, it was determined that the most widely used variables in the comparison of health
indicators and clustering analysis were number of physicians, nurses and beds per population,
expected LEB, average duration of hospitalization (ADH), maternal mortality rate, infant mortality
rate, alcohol consumption ratio, smoking ratio, the share of health expenditures in the gross domestic
product (GDP), public, private and out-of-pocket health expenditure per capita, and immunization
coverage (Yildirim, 2005: 20; Wendt, 2009: 436; Klomp & de Haan, 2010: 436; Muntaner et al.,
2012: 4; Celik, 2013: 178; Alptekin & Yesilaydin, 2015: 144; Teles et al., 2018: 819). In this study,
the number of physicians, nurses, and beds per 1,000 people, smoking ratio, LEB, ADH, and maternal
mortality rate were used for clustering analysis. After the clustering analysis, public, private, and out-
of-pocket health
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expenditure per capita by purchasing power parity was used in the ANOVA test to make comparisons
between the clusters (Table 1).

Table 1: Variables and Explanations Used in the Study

Variables Explanations

Number of Physicians Per 1,000 people (in 1 year)

Number of Nurses Per 1,000 people (in 1 year)

Bed Number Per 1,000 people (in 1 year)

Smoking Ratio Percentage of population over the age of 15 that consume tobacco

every day (%) (in 1 year)

Life Expectancy at Birth (LEB) | Average number of years that a new born is expected to live
Average Duration of Average number of days that an individual is stayed in hospital
Hospitalization (ADH) (in 1 year) (except rehabilitation services and long-term palliative
care services)

Mother Mortality Rate (MMR) | Mother Mortality Rate for every 100,000 live birth

Public Health Expenditure Per capita health expenditure made by public in 1 year
(purchasing power parity - $)

Out-of-Pocket Health Per capita out-of-pocket health expenditure (patient share, patient

Expenditure contribution, drugs etc.) made by individual in 1 year (purchasing
power parity - $)

Private Health Expenditure Per capita health expenditure made by private enterprises (private

insurance funds, third party institutions etc.) in 1 year (purchasing
power parity - $)

Statistical Package for Social Sciences (SPSS) version 23.0 was used in the analysis of the data.
Ward Technique, which is one of the hierarchical clustering methods, was chosen while clustering the
countries according to the health indicators and Euclidean distance was used for measurement of the
distance. Clustering analysis allows to cluster unclustered data by their similarity. Clustering analysis is
used frequently to evaluate clusters rather than evaluating data itself. As a result of the clustering
analysis, it is expected that the homogeneity of the clusters in itself and the heterogeneity between the
clusters will be high. As a result, if the classification was successful, the objects in the cluster would be
geometrically close to each other and the different groups would be distant from each other (Kaufman
& Rousseeuw, 2009: 1; Kalayg 2010: 349).

Hierarchical clustering method is one of the most used clustering analysis techniques. In the
hierarchical clustering method, all data are collected in a single group by creating a tree-like structure.
Then the data is divided into clusters until clusters become indivisible (Aronson & lIyer, 2013: 176).
Clusters are created using the connection methods used to calculate the mathematical distance measure
between the data points and possible clusters. The Ward Technique is one of these connection methods
(Clatworthy et. Al., 2005: 332). In the Ward Technique, the average distance from the observations in
the same cluster is based on the observation that falls in the middle of a cluster. Total deviation squares
are used in the Ward Technique (Kalayt, 2010: 359). Dendogram graph is obtained as a result of the
analysis. Using this graph, the number of clusters is decided.

After the clustering analysis, parametric or nonparametric tests can be used to determine
whether the heterogeneity is achieved between clusters (Dunn et al., 2018: 1667). In this study,
ANOVA test was used to compare the averages. In ANOVA, it is assumed that the values of a
variable for each group is normally distributed and that the variances of the groups are homogeneous
(Kalayc1,2010: 133). In this study, after clustering analysis, ANOVA test was used for comparing
health expenditures. Tukey HSD test was used to determine the difference between the clusters.
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Il. RESULTS

The descriptive statistics of the variables in the study are presented in Table 5
(Appendix). According the Table 2, average valuesare 3.5+0.98 in the number of physician$,6+4.3
in the number of nurses}.7+1.63 in the number of beds 29+7.06 in the smoking ratio, 79.6+2.91 in the
LEB, 7.5+1.44 in the ADH and 9.1+6.44 in the MMR.

Data regarding the health expenditure of the countries is presented in Table 6
(Appendix). According to the Table 3, average values are 2,388+1,563 in the public health
expenditure, 658+372 in the out-of-pocket health expenditure and 166188 in the private health

expenditure.

The groups formed as a result clustering analysis with respect to health indicators of
countries included in the present study is provided in Figure 1 in the form of Dendogram.

Figure 1: Dendogram Clustering Analysis Results of the Clustering Analysis of Countries
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According to Figure 1, it can be seen that the countries included in the study can be divided into
at least 2 groups. It is possible to divide the countries into 3 groups in order to ensure equal distribution
of groups.

The clusters formed by countries are presented in Table 2. According to clustering analysis
results, it was determined that the first cluster consists of 14 countries, the second cluster consisted of
13 countries and the third cluster consisted of 10 countries.
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Table 2: Clusters Formed by Countries in EU Cycle

Number of Observations in

Clusters Countries Clusters

Slovakia, Estonia, Macedonia, Poland, Lithuania,

1 Bulgaria, Bosnia Herzegovina, Montenegro, Latvia, 14
Serbia, Hungary, Romania, Albania, Turkey
Norway, Switzerland, Denmark, Iceland, Sweden,

2 Netherlands, Ireland, United Kingdom, Slovenia, 13
Belgium, Malta, Luxembourg, Finland

3 Germany, Austria, Czech Republic, Croatia, France, 10
Spain, Italy, Portugal, Cyprus, Greece
Total 37

Average and standard deviation (SD) values were provided in Table 3 for better comparison of
the health indicators of the identified clusters. In a clustering analysis, the homogeneity inside of the
clusters and heterogeneity among clusters are expected to be high. When the variables are examined, it
can be seen that in the variables of number of nurses, smoking ratio, LEB and MMR, there are
statistically significant differences between the clusters according to the ANOVA test results (p<0.05).

Table 3: ANOVA Test Results Regarding Health Indicators of the Clusters

1. Cluster 2. Cluster (n=13) 3. Cluster (n=10)

Health Indicators (n=14) F p*
Average =SD Average =SD Average £SD

Number of Physicians 2.89+0.88% 3.53+0.59% 4.23+1.04° 7.396  0.002
Number of Nurses 5.42+1.36% 12.96+3.51° 7.26+3.132 26.479 <0.001
Bed Number 5.25+1.59% 3.78+1.03° 5.12+1.92%® 3.624  0.037
Smoking Ratio 33.10+£5.49* 22.3943.65° 31.97+6.24* 16.778 <0.001
LEB 76.36+1.43% 81.94+0.76° 81.22+1.70° 69.295 <0.001
ADH 7.41£1.592 6.96+1.27* 8.28+1.142 2.595  0.089
MMR 13.78+8.222 6.53+2.40° 5.90+2.28° 8.446 <0.001

*Significance level is selected as 0.05
There no significant difference is present between groups in same rows and groups with the same letters (a-b-c)

The Tukey HSD test was performed to determine which clusters were the source of differences
according to health indicators. According to the test results, a significant difference was found between
the first and third clusters in terms of the number of physicians. A statistically significant difference was
found between the first and the second clusters and the third and the second clusters in terms of the
number of nurses and smoking ratio. It was determined that in the second cluster, the average number
of nurses was higher, and the average of smoking ratio was lower. There was a statistically significant
difference between the first and the second clusters in terms of the number of beds and it was determined
that the difference was related to the first cluster. The first cluster related significant difference was
determined in terms of LEB and MMR and it was determined that the LEB was lowest and MMR was
highest in the first cluster.

The results of the ANOVA test, which compared the health expenditures of the countries in the
EU Cycle, are provided in Table 4. According to the ANOVA tests results, the presence of a statistically
significant difference (p <0.05) between the clusters in terms of public, out-of-pocket and private health
expenditures was determined. According to the results of the Tukey HSD Test conducted for the
determination and the identification of the difference, the average public health expenditure of the three
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clusters showed a statistically significant difference (p <0.05). It was determined that the second cluster
(x = 3,858.2) had the highest average public health expenditure where the first cluster (x = 958.1) which
included Turkey had the lowest average public health expenditure. When the source of differences
between the out-of-pocket and private health expenditures were examined, it was found that the
difference between the first and the second groups was significant and the averages of both out-of-
pocket and the private health expenditure (x = 8§74.0, 290.8) of the second cluster were higher than the
first cluster. It was determined that first cluster which included Turkey had the lowest public, private
and out-of-pocket health expenditure compared to other clusters.

Table 4: ANOVA Test Results Regarding Health Expenditure of the Clusters

1. Cluster (n=14) 2. Cluster (n=13) 3. Cluster (n=10)

1 *

Health Expenditures Average =SD Average =SD Average =SD F P
Public Health 958.1+394.2* 3858.2+1102.9°  2480.1+1269.9¢ 31.020 <0.001
Expenditure

Out-of-Pocket Health 441.1£169.6* 874.0+482.5° 682.0+242.9% 5.840 0.007
Expenditure

Private Health 34.1+£34.2° 290.84+241.2° 188.4+108.1%® 9.360 0.001
Expenditure

*Significance level is selected as 0.05
There no significant difference is present between groups in same rows and groups with the same letters (a-b-c)

DISCUSSION AND CONCLUSION

Health systems are the systems that perform activities and develop policies in order to optimize
health indicators and health expenditures. The performance evaluation studies carried out for this
purpose enable comparisons to be made between countries (especially countries with developed health
indicators) and revealing the deficiencies. In this study, health indicators and health expenditures of the
countries in the EU Cycle were compared.

As aresult of the clustering analysis, the countries in the EU Cycle were grouped under 3 clusters.
Some of the countries in Cluster 1 were among the former Eastern Bloc countries, as a result they could
be said to have similar health indicators. In addition, it can be concluded that countries that joined EU
in the latest enlargements of the EU and EU candidate countries had similar health indicators according
to the results of clustering analysis. It was also determined that similar countries were placed in the same
cluster in another study where LEB, physician and bed number, infant mortality rate, fertility rate, public
and private health expenditures of EU countries were compared in the extent of a clustering study (Oz
et al., 2009: 20). In another study conducted by Girginer (2013) where also health indicators of EU
countries and Turkey was compared, it was determined that Turkey was placed in the same cluster with
countries including Hungary, Lithuania, Latvia, Poland, Romania, and Bulgaria. When these countries
are examined, it is seen that they mostly have similar levels of development.

When the results of clustering analysis are examined, it is determined that Germany, Italy, and
France, three of the founding members of the EU, were found to be placed in the third cluster with the
Czech Republic, Cyprus and Croatia which joined the EU after 2004 and 4 other members of EU
(Austria, Spain, Portugal, Greece). When the EU member countries which constitute the second cluster
are examined, it is determined that second cluster contains EFTA members (Switzerland, Iceland, and
Norway), 3 founding countries of EU (Luxembourg, Belgium, the Netherlands) and 7 countries
(Denmark, Sweden, Ireland, United Kingdom, Slovenia, Malta, Ireland, Finland) which joined the EU
after 1973 and before 1995. In a study conducted by the Legatum Institute Foundation in which health
performance of 149 countries was assessed, it was determined that EU member countries in the second
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cluster were among the countries with the best health performance in the world and these countries are
followed by the countries in the third cluster (Legatum Institute Foundation, 2018: 8-9). The cluster
obtained in another study conducted by Timor and Lorcu (2010) in which health system performances
of EU member countries are assessed, are similar with clusters obtained in this study. Although the
countries in the EU Cycle have their own health policies, resource allocation and health service delivery,
the main objective of the countries is to improve public health (European Commission, 2017). When the
main objective is evaluated in terms of the variables used in this study, it is seen that there are significant
differences between the countries in the EU cycle. While the countries in the EU cycle are expected to
display a homogeneous aspect, it can be said that this situation has not been realized due to reasons such
as income level, health system financing structure, management structure, health system environment
and demographic structure of the country.

It is determined that the cluster which Turkey is placed in is behind of the other two cluster in
terms of LEB, number of physicians and nurses, MMR, and smoking ratio health indicator averages.
The countries in the first cluster have a better average in terms number of beds against other clusters
and also have a better average in terms of ADH (higher ADH is not a desired situation) with respect to
third group. It was found that the countries in the second cluster had the best values in terms of number
of nurses, LEB, smoking ratio and ADH. In the third group, the variables of average number of
physicians and MMR were found to be better compared to the other groups. It is obtained from our study
that for 6 out of 7 health indicators of the EU member states which joined EU prior to 2004 and all of
the EFTA countries has better values than the cluster which Turkey is included. In a study conducted
by Erkekoglu (2007) in which comparisons were made on health indicators of LEB, number of beds and
MMR of EU member states, it is found that the health indicator averages of Turkey and countries joined
to EU after 2004 are worst with respect to EU members joined EU prior to 2004 in terms of LEB and
MMR and also it is found that the health indicator averages of Turkey and countries joined to EU after
2004 is are average with respect to EU members joined EU prior to 2004 in terms of bed number. In
other studies conducted under same topic, it is determined that the cluster which Turkey is included is
lagging behind other clusters in terms of MMR, LEB, ADH, physician number and nurse number
(Lorcu et al., 2012: 975-976; Teles et al., 2018: 822). The reasons underlying the fact that the health
indicators of the member states of the EU which joined EU prior to 2004 and EFTA member countries
are better than the countries in the first cluster are that former countries having strong health systems,
higher level of socio-economic development, political and economic developments, effective
implementation and management of health and social policies, adaptation to rapid developments in
technology and higher level of health expenditures (Turanh et al., 2006: 106—-107; Erkekoglu, 2007:
47; Oz et al., 2009: 24).

The public, private and out-of-pocket health expenditure per capita averages of the first cluster
which Turkey is included in, is lowest among three clusters. The reason that the health expenditures of
the countries placed in the second and third clusters are higher than the countries placed in the first
cluster can be related and attributed to increasing the demand for health services, the increase in the
LEB and the increase in the percentage of elderly population with relation with the aforementioned fact
(LEB), the changes in technology and the increase in costs, the long lasting duration of chronic diseases
and increment of occurrence of chronic diseases, the geographical structure of the country and the
distribution of health institutions, the size of the gross domestic product and the characteristics of the
health system (Mazgit, 2002: 413; Turanl et al., 2006: 105-106; Ke et al., 2011: 17-20; Boz & Sur,
2016: 25-27).

Health, which is an important indicator of the development of societies and individuals, is one of
the most important issues emphasized by all countries. Countries make investments and expenditures
for promotion of the health of society. Expenditures can make important and positive changes in health
indicators. One of the significant outcomes and finding of this study where health indicators and
372ealth expenditures of Countries in the EU Cycle is evaluated, is that health indicators and health
expenditures of EU candidate countries including Turkey and EU member states which joined EU after
2004 is quiet lagging behind EU members which joined EU prior 2004. It was determined that the
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countries in the EU cycle did not show a homogenous appearance according to the result of clustering
analysis, and significant differences were present among these countries. The main purpose of
comparing health systems is perform comparisons with better health systems and improve the existing
lagging behind health systems, thus the countries placed in second and third clusters are important
examples for the countries placed in first cluster including Turkey despite the social, cultural and
political differences.

REFERENCES

Alptekin, N., & Yesilaydin, G. (2015). OECD iilkelerinin saglik gostergelerine gore bulanik kiimeleme analizi ile
siniflandirilmast. Isletme Arastirmalart Dergisi, 7(4), 137-155.

Aronson, J. E., & Iyer L. S. (2013). Cluster Analysis. Boston: Springer.

Boz, C., & Sur, H. (2016). Avrupa Birligi iiyesi ve aday {ilkelerin saglik harcamalar1 agisindan benzerlik ve
farklilik analizi. Sosyal Giivence Dergisi, 9, 23—46.

Celebi, K. A., & Cura, S. (2013). Etkinlik gostergeleri agisindan saglik sistemleri: karsilastirmali bir analiz. Maliye
Dergisi, 164, 47-67.

Celik, S. (2013). Kiimeleme analizi ile saglik gdstergelerine gore Tiirkiye’deki illerin siniflandirilmasi. Dogus
Universitesi Dergisi, 14(2), 175-194.

Clatworthy, J., Buick, D., Hankins, M., Weinman, J., & Horne, R. (2005). The use and reporting of cluster analysis
in health psychology: A review. British journal of health psychology, 10(3), 329-358.

De Silva, A. (2000). A framework for measuring responsiveness. Geneva: World Health Organization.

Dunn, H., Quinn, L., Corbridge, S. J., Eldeirawi, K., Kapella, M., & Collins, E. G. (2018). Cluster analysis in
nursing research: an introduction, historical perspective, and future directions. Western journal of nursing
research, 40(11), 1658-1676.

EFTA (European Free Trade Association). (2018). The EFTA states. Erisim adresi: http://www.efta.int/about-
efta/the-efta-states.

Erkekoglu, H. (2007). AB’ye tam Uyelik stirecinde Tiirkiye’nin tye tlkeler karsisindaki goreli gelisme diizeyi:
Cok degiskenli istatistiksel bir analiz. Kocaeli Universitesi Sosyal Bilimler Dergisi, 14, 28-50.

European Commission. (2017). State of health in the EU: companion report. Erisim adresi:
https://ec.europa.eu/health/sites/health/files/state/docs/2019 _companion_en.pdf

European Union. (2018). About the European Union. Erisim adresi: https://europa.eu/european-union/about-
eu/countries_en.

Girginer, N. (2013). A comparison of the healthcare indicators of Turkey and the European Union members
countries using multidimensional scaling analysis and cluster analysis. lktisat Isletme ve Finans, 28(323),
55-72.

Kalayci, S. (2010). SPSS Uygulamal: Cok Degiskenli Istatistik Teknikleri. Ankara: Asil Yaym Dagitim.

Kaufman, L., & Rousseeuw, P. J. (2009). Finding groups in data: an introduction to cluster analysis. John Wiley
& Sons.

Ke, X., Saksenaa, P., & Holly, A. (2011). The determinants of health expenditure: a country-level panel data
analysis. Geneva: WHO.

Klomp, J., & de Haan, J. (2010). Measuring health: a multivariate approach. Social Indicators Research, 96(3),

433-457.
Legatum Institute Foundation. (2018). The Legatum Prosperity Index. Retrieved January 10, 2019 from the World
Wide Web:

https://prosperitysite.s3accelerate.amazonaws.com/2515/4321/8072/2018 Prosperity Index.pdf

Lorcu, F., Bolat, B. A., & Atakisi, A. (2012). Examining Turkey and member states of European Union in terms
of health perspectives of millennium development goals. Quality & quantity, 46(3), 959-978.

Mazgit, 1. (2002). Bilgi Toplumu ve Saglhgin Artan Onemi. 1. Ulusal Bilgi, Ekonomi ve Y6netim Kongresi, Kocaeli,
Turkey.

373



Yal¢in-Balcik, P., Demirci, S., & Konca, M. (2021). Comparisop of European countries’ health indicators and health
expenditures by clustering analysis. Omer Halisdemir Universitesi Iktisadi ve Idari Bilimler Fakiiltesi Dergisi, 14(2), 365-377.

Muntaner, C., Chung, H., Benach, J., & Ng, E. (2012). Hierarchical cluster analysis of labour market regulations
and population health: a taxonomy of low-and middle-income countries. BMC Public Health, 12(1), 1-
15.

Murray, C., & Frenk, J. (2000). A framework for assessing the performance of health systems. Bulletin of the
World Health Organization, 78, 717-731.

Navarro, V. (2000). Assessment of the world health report 2000. The Lancet, 356(9241), 1598-1601.
OECD (2018). Retrieved from https://data.oecd.org

Oz, B., Taban, S., & Kar, M. (2009). Kiimeleme analizi ile Tiirkiye ve AB iilkelerinin beseri sermaye gostergeleri
acisindan karsilastirilmasi. Eskisehir Osmangazi Universitesi Sosyal Bilimler Dergisi, 10(1), 1-30.

Pransky, G., Benjamin, K., & Dembe, A. E. (2001). Performance and quality measurement in occupational health
services: current status and agenda for further research. American Journal of Industrial Medicine, 40(3),
295-306.

Teles, M., Konca, M., & Cakmak, C. (2018). Avrupa Birligi Dongiisiindeki Ulkelerin Saglik Sistemleri
Performanslarimin Karsilastirilmasi. Yonetim ve Ekonomi Dergisi, 25(3), 811-835.

Timor, M., & Lorcu, F. (2010). Tiirkiye ve Avrupa Birligine Uye Ulkelerin Saghk Sistem Performanslarinin
Kiimeleme ve Veri Zarflama Analizi ile Karsilagtirilmasi. Yonetim, 21(65), 25—46.

Turanli, M., Ozden, U. H., & Tiiredi, S. (2006). Avrupa Birligi'ne Aday ve Uye Ulkelerin Ekonomik
Benzerliklerinin Kiimeleme Analiziyle Incelenmesi. Istanbul Ticaret Universitesi Sosyal Bilimler
Dergisi, 9(5), 95-108.

Ugurluoglu, O., & Celik, Y. (2005). Saglik Sistemleri Performans Olgiimii, Onemi ve Diinya Saglik Orgiitii
Yaklagimi. Hacettepe Saglik Idaresi Dergisi, 8(1), 3-29.

UNDP (2018). Human Development Indices and Indicators. New York: United Nations Development Programme.

Wendt, C. (2009). Mapping European healthcare systems: a comparative analysis of financing, service provision
and access to healthcare. Journal of European Social Policy, 19(5), 432-445.

World Bank (2018). Retrieved from https://data.worldbank.org

World Health Organization (2000). The world health report 2000: health systems: improving performance. World
Health Organization.

Yildirrm, H. H. (2005). Avrupa Birligi’ne Uye ve Aday Ulke Saglk Sistemlerinn Karsilastirmali Performans
Analizi: Veri Zarflama Analizine Dayali Bir Uygulama. Verimlilik Dergisi, 4, 9-46.

374



Yal¢in-Balcik, P., Demirci, S., & Konca, M. (2021). Comparisor} of European countries’ health indicators and health
expenditures by clustering analysis. Omer Halisdemir Universitesi Iktisadi ve Idari Bilimler Fakiiltesi Dergisi, 14(2), 364-375.

APPENDIX
Table 2: Health Indicators of the Countries
Countries Numpgr of | Number | Number Smok_ing LEB ADH MMR
Physicians | of Nurses | of beds ratio
Germany 4.2 13.8 8.1 30.6 81.1 8.9 6.0
Albania 1.3 4.0 2.6 28.7 78.3 5.5 29.0
Austria 5.1 8.3 7.4 29.6 81.7 8.2 4.0
Belgium 3.1 10.8 5.7 28.2 81.5 7.5 7.0
United Kingdom 2.8 8.4 2.6 22.3 81.2 7.1 9.0
Bosnia Herzegovina 1.9 5.9 3.5 38.9 76.9 7.2 11.0
Bulgaria 4.1 53 7.3 37.0 74.6 5.4 11.0
Czech Republic 3.7 8.4 6.9 343 79.1 9.3 4.0
Denmark 3.7 17.0 2.6 19.1 80.9 5.4 6.0
Estonia 3.5 6.4 4.8 31.3 77.8 7.7 9.0
Finland 3.2 15.0 4.0 20.4 81.5 8.6 3.0
France 3.1 10.6 6.1 32.7 82.4 10.1 8.0
Cyprus 3.8 4.1 3.4 36.4 80.5 6.4 7.0
Croatia 3.2 6.5 5.5 37.0 78.0 8.8 8.0
Netherlands 3.5 10.5 3.6 25.8 81.6 5.0 7.0
Ireland 2.9 12.4 3.0 24.3 81.8 6.0 8.0
Spain 3.8 5.3 3.0 29.3 83.4 7.3 5.0
Sweden 4.3 11.9 2.3 18.8 82.4 5.8 4.0
Switzerland 4.3 18.2 4.6 25.7 83.7 8.3 5.0
Italy 4.0 5.8 3.2 23.7 83.3 7.8 4.0
Iceland 3.9 16.3 3.1 14.7 82.3 6.2 3.0
Montenegro 2.5 5.7 3.9 45.9 77.1 8.5 7.0
Latvia 3.2 4.9 5.7 37.0 74.7 8.3 18.0
Lithuania 4.5 8.0 6.7 28.8 74.3 8.0 10.0
Luxembourg 2.9 12.3 4.8 23.5 82.8 9.1 10.0
Hungary 3.2 6.6 7.0 30.6 76.2 9.5 17.0
Macedonia 2.9 3.8 4.4 314 75.7 7.9 8.0
Malta 3.8 9.1 4.7 25.3 81.8 7.9 9.0
Norway 4.5 17.8 3.7 20.5 82.5 6.9 5.0
Poland 2.4 5.7 6.6 28.0 78.0 7.1 3.0
Portugal 4.8 6.4 3.4 22.7 81.2 9.0 10.0
Romania 2.8 6.4 6.8 29.7 75.0 7.3 31.0
Serbia 2.9 4.7 5.6 38.9 75.2 10.0 17.0
Slovakia 3.5 6.0 5.8 30.1 77.3 7.4 6.0
Slovenia 3.0 8.8 4.5 22.5 81.3 6.8 9.0
Turkey 1.8 2.6 2.8 27.2 78.0 4.0 16.0
Greece 6.6 3.4 4.2 434 81.5 7.0 3.0
Average 35 8.6 4.7 29.0 79.6 7.5 9.1
Standard deviation 0.98 4.30 1.63 7.06 291 1.44 6.44

Number of physicians: The year of data related to countries other than 2016: Albania 2013, Bosnia-Herzegovina 2013, Czech Republic 2013,
Denmark 2015, Finland 2014, Sweden 2015, and Macedonia 2015.

Number of nurses: The data and year of date of the countries other than 2016: Albania 2013, Bosnia-Herzegovina 2013, Bulgaria 2014,
Denmark 2014, Finland 2014, Cyprus 2014, Croatia 2014, The Netherlands 2014, Ireland 2011, Sweden 2014, Portugal 2014, and Romania
2013 belongs to 2015 and all the data is obtained from World Bank.

Hospital bed number: The data and year of date of the countries other than 2016: Albania 2012, Bosnia-Herzegovina 2014, and Italy 2015.
Smoking ratio: All data is from the year of 2016 and obtained from World Bank.

LEAB: Data related to France is of year 2015.

ADH: The year of data related to countries other than 2016: France 2015, Greece 2012, Albania 2013, Bosnia Herzegovina 2015, Bulgaria
2014, Croatia 2014, Cyprus 2014, Montenegro 2014, Lithuania 2014, Macedonia 2013, Malta 2014, Romania 2013, and Serbia 2014.

MMR: All data is from the year of 2016 and obtained from World Bank.
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Table 3: Health Expenditures of the Countries

Countries Public Health Out:;‘;:t%cket Private Health
Expenditure X Expenditure
Expenditure

Germany 4,612 677 163
Albania 327 440 7

Austria 3,908 998 367
Belgium 3,672 739 249
United Kingdom 3,312 630 222
Bosnia Herzegovina 757 315 30
Bulgaria 762 711 19
Czech Republic 2,034 373 75
Denmark 4,269 696 110
Estonia 1,504 451 33
Finland 3,042 875 213
France 3,957 466 350
Cyprus 910 938 289
Croatia 1,272 251 133
Netherlands 4,239 600 396
Ireland 3,796 684 787
Spain 2,320 776 161
Sweden 4,466 815 67
Switzerland 4,912 2,313 599
Italy 2,554 792 83
Iceland 3,430 710 68
Montenegro 643 305 9

Latvia 866 719 12
Lithuania 1,235 601 39
Luxembourg 5,643 783 547
Hungary 1,303 584 79
Macedonia 549 305 3

Malta 2,105 1,288 78
Norway 5,257 897 21
Poland 1,246 409 129
Portugal 1,846 772 165
Romania 848 232 10
Serbia 764 537 23
Slovakia 1,753 387 30
Slovenia 2,014 333 424
Turkey 857 180 55
Greece 1,388 777 98
Average 2,388 658 166
Standard deviation 1,563 372 188

Public Health Expenditure: The data related to Albania, Bosnia Herzegovina, Bulgaria, Cyprus, Croatia, Montenegro, Lithuania,
Macedonia, Malta, Romania and Serbia is of year 2015 and obtained from OECD. The data related to other countries is of 2016 and obtained
from OECD.

Out-of-Pocket Health Expenditure: The data related to Albania, Bosnia Herzegovina, Bulgaria, Cyprus, Croatia, Montenegro, Lithuania,
Macedonia, Malta, Romania and Serbia is of year 2015 and obtained from OECD. The data related to other countries is of 2016 and obtained
from OECD.

Private Health Expenditure: The data related to Albania, Bosnia Herzegovina, Bulgaria, Cyprus, Croatia, Montenegro, Lithuania,
Macedonia, Malta, Romania and Serbia is of year 2015 and obtained from OECD. The data related to other countries is of 2016 and obtained
from OECD.
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