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Abstract This study aims at evaluating the efficiency of the National Health-
care Systems (NHS) in a number of southeastern European countries (Albania, 
Bulgaria, Cyprus, Greece, Hungary, North Macedonia, Montenegro, Romania, 
Serbia, Slovenia, and Slovakia), for the years before and during the covid-19 
pandemic. To achieve this goal, a two-stage data envelopment analysis (DEA) model 
was constructed, comprised of four input variables (health expenditure per capita, 
number of physicians, number of nurses, number of hospital beds), one interme-
diate variable (vaccination rates), and two output variables (life expectancy at birth 
and mortality rates). In the second stage, the DEA results were regressed against 
socioeconomic variables (Gini index of income inequality, GDP per capita, ratio of 
population over 65 years old and “EU age”). The data was extracted from a combi-
nation of secondary sources (Eurostat, WHO, OECD, The World Bank, Our Word 
in Data). The DEA results reveal that Cyprus and Albania have the most efficient 
NHS, while Serbia and Slovakia have the least. The efficiency of the Greek NHS 
has significantly improved since 2015. Moreover, the regression analysis shows that 
GDP does not have a noteworthy impact on NHS efficiency, income inequality has 
a positive, albeit debatable positive impact, increasing aging ratios put substantial 
pressure on the health systems and EU membership bears important benefits to the 
NHS. This study sheds light on the comparative assessment and the determinants of 
the NHS in South-East Europe and provides useful insights for health professionals, 
economists, and policymakers. 
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1 Introduction 

Health issues gain increasing importance on the global agenda, especially since the 
covid-19 pandemic onset. Simultaneously, efficiency has become an ultimate goal 
for both private and public organizations. National health system (NHS) efficiency 
in particular is of the utmost importance for several reasons (Cylus et al. 2016). The 
main is that the cost of any healthcare inefficiencies is not only wasted money, but 
it can be human lives, too. Even in less extreme cases, an inefficient NHS fails to 
cure patients creating accumulative pressure that generates more inefficiency. This 
situation generates public frustration and to alleviate it, policymakers often divert 
resources from other vital sectors, such as education, aggravating social welfare. 
NHS efficiency is particularly important for southeastern European countries facing 
financial pressures and concerns over their long-term financial sustainability. A thor-
ough understanding of the NHS efficiency determinants would enable policymakers 
to make the best possible use of existing resources and provide healthcare funders, 
such as governments, insurance companies, and individuals, with critical information 
about how their money is being spent. 

This study aims to contribute to a better understanding of the factors affecting 
NHS efficiency, with a special focus on south-east European (SEE) countries. This 
area is of particular interest because it is comprised of both developed and devel-
oping, EU and non-EU member states, with diverse socioeconomic profiles, which 
have undergone major financial and organizational transformations during the last 
two decades, triggered both by the financial crisis (2009–2018) and by the covid-
19 pandemic (2020 onwards). To achieve these goals, a two-stage methodology 
was engaged. First, a DEA model calculates the overall healthcare efficiency of the 
NHS in Albania, Bulgaria, Cyprus, Greece, Hungary, North Macedonia, Montenegro, 
Romania, Serbia, Slovenia, and Slovakia, for the years before (2008), during (2015) 
and after (2019) the financial crisis (and before the pandemic), as well as during 
the covid-19 pandemic, without and with vaccination (2020 and 2021, respectively). 
Subsequently, a regression analysis is engaged, aiming at evaluating a number of 
environmental factors for their contribution to NHS efficiency. The two approaches 
reveal the (in)efficiencies of the NHSs in the south-east European countries as well 
as their exogenous determinants and provide useful insights for health professionals, 
economists, and policymakers. 

The structure of the paper is as follows. Section 2 summarizes the situation of the 
Greek healthcare system. Section 3 describes the study results and Sect. 4 discusses 
the study conclusions.
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2 Literature Review 

During the last decades, the SEE countries have engaged in extensive health system 
transformations, including reforms of primary and secondary healthcare, new gover-
nance and funding arrangements, the privatization of healthcare provision, and the 
introduction of health insurance systems (Bartlett et al. 2012). Especially after the 
great recession that hit most of the European economies in 2009, additional structural 
changes took place and efficiency became one of the main concerns of the health 
sector due to constant pressures on healthcare sources. Amongst these turbulent 
times, the need for a thorough assessment of the NHS efficiency is indispensable. To 
this end, Stanculescu and Neculau (2014) conducted a comparative qualitative study 
on the performance of Public Healthcare Systems in South-East Europe. Among 
their findings, the researchers conclude that SEE countries lag behind Western Euro-
pean States in terms of living conditions although life expectancy at birth has been 
increasing since 2000. These nations also display high rates of infant and maternal 
mortality which may be connected with the existing socioeconomic, ethnic and 
geographical inequalities in health status. Access to healthcare and social services 
is much more limited for people with low-income and poor education, for those 
belonging to minorities (e.g. Roma and migrant populations) and/or who live in 
rural areas. Additional disparities are generated by the heavy reliance on informal 
(out-of-pocket) payments for health services, which are substantial in most SEE 
states. 

More recently, OECD published a series of country health profiles (OECD 2021a), 
providing a succinct overview of health systems in the EU/European Economic 
Area (EEA), highlighting the unique characteristics and challenges of each country. 
According to this overview, the countries of southeastern Europe spend less on health-
care than most other EU countries and they have an average NHS effectiveness worse 
than the EU27. They display high rates of both preventable and treatable mortality.1 

High rates of these two indicators are suggestive of major deficiencies in the health 
system’s ability to provide appropriate and timely treatment to the population and 
highlight the need for additional spending on preventive care. Moreover, the SEE 
countries demonstrate generally low life expectancy rates with significant disparities 
by both gender and socioeconomic status. Two countries however, namely Greece 
and Cyprus, show a different pattern (OECD 2021a). 

Greece was selected as a focal point for the current study because the NHS of 
this country underwent tremendous reforms during the last fifteen years to become 
more efficient. Greece followed a bailout program known as Economic Adjust-
ment Program (EAP), for eight years (2010–2018) which stipulated strict austerity 
measures and structural adjustments in many sectors (Myloneros and Sakellariou 
2021). Especially in healthcare, a combination of ‘macro’ health policy changes

1 Preventable mortality can be attributed to risk factors including smoking, alcohol consumption 
and unhealthy diets and can be avoided through public health and primary prevention interventions. 
Treatable mortality refers to deaths that can be mainly avoided through healthcare interventions. 
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(including budget caps) and ‘micro’ structural measures (including gatekeeping, e-
prescription and generic drugs) was employed to improve efficiency (Kalavrezou and 
Jin 2021). Greece completed the Economic Adjustment Program in 2018, however, 
the shrinkage of healthcare expenditures continued in 2019 (OECD 2021b). The 
covid-19 pandemic that outbroke in the first months of 2020 led to increased finan-
cial support to the NHS, including national and European funding, for emergency 
medical staff, medical equipment, and the operation of intensive care units (ICUs) 
(OECD 2021b). The Greek NHS was further strengthened against covid-19, with 
a vaccination program starting on 27 December 2020 (Greek Government 2022). 
Nevertheless, the effectiveness of the Greek health system is still threatened, since 
life expectancy at birth declined by six months in 2020 (OECD 2021b). 

Several scholars have assessed the efficiency of the Greek NHS during the 
economic crisis (Fragkiadakis et al. 2016; Mitropoulos et al. 2018; Flokou et al. 
2017; Xenos et al. 2017); however, these studies were limited within national borders 
and exclusively preoccupied with the public hospital sector. Moreover, technical effi-
ciency focusing primarily on budget control may be inadequate to create an insightful 
understanding of NHS management. Therefore, a two-stage panel approach was 
chosen as the most appropriate to examine the NHS efficiency of neighboring coun-
tries in different periods. This study focuses on both developed and developing South-
East European countries that have undergone significant structural changes during 
the last two decades. In addition to Greece which underwent significant transfor-
mations due to the financial crisis described above, other countries in this region 
experienced profound economic, political and social changes due to their entrance to 
the European Union (Cyprus, Hungary, Slovakia and Slovenia joined the EU on 1st 
January 2004 and Bulgaria and Romania, followed in 2007). The remaining countries 
of the sample (Albania, the Republic of North Macedonia, Montenegro and Serbia) 
are EU candidates; therefore, they go through a transition period that also requires 
structural public administration transformations. 

Based on the notion that the NHS of a country may be considered a production 
system that transforms inputs into outputs (Dhaoui 2019), this study initially uses 
Data Envelopment Analysis (DEA), which is a popular methodology for assessing 
technical efficiency in healthcare. Gavurova et al. (2021) adopted an input-oriented 
Dynamic Network Data Envelopment Analysis (DNDEA) assuming both constant 
and variable returns to scale (VRS and CRS, respectively), to quantify and compare 
the efficiency of OECD health systems over three periods (2000, 2008, and 2016). 
Kozuń-Cieślak (2020) applied three DEA models in 25 OECD countries to examine 
the relationship between NHS efficiency and economic wealth. She used health 
expenditure as a percentage of GDP, health expenditure per capita, medical doctors 
per 1,000 inhabitants, practicing nurses per 1,000 inhabitants, medical equipment 
per one million inhabitants as inputs and infant mortality per 1,000 live births, as 
output. Asandului et al. (2014) evaluated the efficiency of the healthcare systems of 30 
European countries in 2010, using the number of doctors, the number of hospital beds 
and public health expenditures as a percentage of GDP as inputs and life expectancy 
at birth, health adjusted life expectancy and infant mortality rate as outputs in both 
CRS and VRS DEA models. Ouertani et al. (2018) applied DEA to longitudinal data
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from Saudi Arabia, using public spending on health as input and life expectancy and 
1/infant mortality as outputs. 

Based on the above literature, the DEA variables used in this study included 
four inputs (health expenditure per capita, number of physicians, number of nurses, 
number of hospital beds), one intermediate variable (vaccination rates), and two 
outputs (life expectancy at birth and mortality rates). 

Thorough evaluation of health efficiency is frequently difficult due to external 
factors, beyond the control of healthcare management. To overcome this limitation, 
many studies in this area consider the impact of external (environmental) factors by 
employing regression analysis on the DEA results. Castaldo et al. (2020) engaged a 
two-stage methodology to assess the efficiency of health expenditure in 30 OECD 
countries over the period 2005 to 2015. In the first stage, they applied input-oriented 
DEA to estimate the technical efficiency using public health expenditure as input and 
a health performance indicator comprised of infant mortality rate, life expectancy at 
birth and hospital discharge rates as output. In the second stage, they regressed DEA 
results against a number of non-discretionary variables, such as the Gross Domestic 
Product (GDP), the rates of vaccination, weather temperature, red tape (slowness 
of bureaucracy), tobacco consumption and obesity. Dhaoui (2019) used a two-stage 
performance analysis, to assess the technical efficiency of eighteen NHSs in the 
Middle East and North Africa (MENA) region for the years 1997, 2005 and 2014. 
In the first stage, he used both input- and an output-oriented DEA and in the second 
stage, he analyzed the health efficiency determinants using a Tobit regression with 
GDP per capita, health expenditure, adult literacy rate, urbanization level and control 
of corruption as independent variables. Similarly, Gong et al. (2019) applied input-
oriented CRS Network DEA to measure the healthcare efficiency in thirty China 
provinces from 2009 to 2016. Then, they practiced Tobit regression to analyze the 
factors affecting overall efficiency, using GDP per capita, number of high educa-
tion enrollment, government health expenditure, social health expenditure, personal 
health expenditure, number of public hospitals and number of private hospitals, as 
independent variables. Zarulli et al. (2021) studied the healthcare system efficiency of 
140 countries, using DEA analysis with life expectancy as single output and regres-
sion analysis in the second stage with education index; infants lacking immunization 
against DTP3 and measles; current health expenditure as a percentage of GDP; share 
of the population using at least basic sanitation services; share of unemployed in the 
labor force; income inequality measured by the Gini coefficient; and the ratio of 65 
or older population to those of working age as dependent variables. Finally, Dincă 
et al. (2020) examined the healthcare efficiency in 17 EU Member states taking into 
account the year in which each state joined the EU, separating the sample countries 
into old member states (before 2004) and new member states (after 2004). 

Based on the above literature, the Gini index of income inequality, the GDP 
per capita, the ratio of population over 65 years old and the “EU age” (i.e. the 
number of years that a country is a member of the European Union), were selected 
as independent variables for the regression analysis in the current study.
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3 Methodology 

3.1 Data Envelopment Analysis 

DEA is a mathematical linear programming approach used to measure the technical 
efficiency (TE) of different Decision-Making Units (DMUs), as well as the same 
DMU over time. In the last case, each DMU is treated as a separate DMU in each 
period. This procedure enables the comparison of every DMU both to itself over 
time and to peers allowing us to determine efficiency variations across countries and 
across time (panel approach). 

On these grounds, a DEA for cross-sectional data has been conducted upon five 
sub-periods: 2008 (before the financial crisis), 2015 (during the financial crisis), 2019 
(after the financial crisis, before the pandemic), 2020 (during the pandemic, without 
covid-19 vaccines) and 2021 (during the pandemic, with covid-19 vaccines). This 
study aligns with the majority of the DEA studies that use input-oriented models 
(based on the assumption that the adjustment of inputs cannot significantly increase 
this output at one time) and both constant and variable returns to scale (CRS and 
VRS, respectively) assumptions (Cantor and Poh 2018). 

The input-oriented model used in this study is described by the following equation 
(Medarević and Vuković 2021): 

Min θ0, subject to: 
12∑

j=1 

λi xsi  ≤ θ0xso s = 1, 2, . . . ,  5 

12∑

j=1 

λi yri  ≥ yro  r = 1, 2, 3 

λi ≥ 0 i = 1, 2, . . . ,  12 

where: 

• θ 0 is the efficiency score of the NHSs under assessment 
• λi is a vector of positive constraints, indicating the weight of the restrictions 
• xsi is the quantity of input s used by the i DMU 
• yri is the output value of the r variable produced by the i DMU. 

3.2 Regression 

In the second stage, the DEA efficiency scores calculated in the first step were used as 
the dependent variable (ρ

∧∗ 
0), and regressed on potential exogenous (environmental) 

variables (zi), according to the following generic equation (Simar and Wilson 2007):
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ρ
∧∗ 
0 = α + zi β + ξi 

where: 

• α is the regression constant 
• zi are the environmental variables 
• β is the regression coefficient 
• ξi is a statistical noise with distribution limited by ξi ≤ 1− a − zi β because DEA 

efficiency scores are less than or equal to unit. 

3.3 Data 

The data used in this paper were sourced from various sources, as seen in Table 1. 
The data for most of the DEA and regression variables were extracted from the World 
Bank (data last updated 27/4/2022) and were supplemented by the latest data for the 
years 2020–2021 available from the national statistic institute of each country. Data 
about covid-19 deaths and vaccination rates in 2021 was derived from Our World 
in Data. As two output indicators (Y1 and Y2) are de-stimulants (they refer to an 
undesirable output), they were converted into desirable measures by using them as 
denominators (i.e. Y1* = 1/Y1 and Y2* = 1/Y2), as applied also by Ouertani et al. 
(2018).

As seen in Table 2, health expenditure as a percentage of GDP (X1) ranges from 
9.46 in the EU to 5.42 in Albania, has a tendency to increase over the years and 
demonstrates a little variation across the countries’ sample. The same is true for 
the number of physicians per 1,000 people (X2), which ranges from 6.22 in Greece 
to 1.49 in Albania (4.79 is the EU average). The number of nurses and midwives 
per 1,000 people (X3) displays more variation, ranging from 12.74 in Slovenia to 
3.94 in North Macedonia (9.30 is the EU average). The number of beds per 1,000 
people (X4) ranges from 7.29 in Bulgaria to 2.8 in Albania (5.25 is the EU average). 
Vaccine doses per 1,000 people (X5) have been calculated only for the year 2021 (the 
covid-19 vaccines were made publicly available in December 2020). The number 
of doses may be more than 1,000 per 1,000 people since multiple doses apply to 
a single person. The EU average for 2021 was 1,690.00 and the values of the X5 
variable ranged from 1,720.00 in Cyprus to 542.00 in Bulgaria. The mortality per 
100,000 people caused by covid-19 (Y1) was calculated for the years 2020 and 2021 
and ranged from 276.01 in Bulgaria to 31.66 in Cyprus (142.29 is the EU average). 
Similarly, total mortality of any cause (covid-19 included) per 100 k (Y2), ranged 
from 1,647.06 in Bulgaria to 628.13 in Cyprus (972.45 is the EU average). Life 
expectancy (Y3) ranged from 81.22 in Cyprus to 73.84 in Bulgaria (80.38 is the EU 
average) and generally declined in the two last years (2020 and 2021) due to the 
covid-19 pandemic.

Regression variables were selected only for the year 2019 both because this was 
the most recent year with available data for all countries and all variables and because 
this was the most “normal” year, on the verge between the financial crisis and the
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Table 1 Explanation of the variables included in the analyzes 

Variable Description Role Data source 

X1-Spending Current health 
expenditure (% of 
GDP) 

DEA input variable The world bank, health 
nutrition and 
population statisticsa 

WHO, the global health 
observatoryb

X2-Physicians Physicians (per 1,000 
people) 

DEA input variable 

X3-Nurses Nurses and midwives 
(per 1,000 people) 

DEA input variable 

X4-Beds Hospital beds (per 
1,000 people) 

DEA input variable 

X5-Vaccination Vaccine doses in total 
(for 2021, per 1000 
people) 

DEA intermediate 
variable 

Our world in data, 
coronavirus pandemic 
(COVID-19)c 

Y1-Covid_mortality Deaths due to covid-19 
(per 100 k) for the years 
2020–2021 

DEA output variable 
Y1* = 1/Y1 

Our world in data, 
coronavirus pandemic 
(COVID-19) and 
national statistic 
institutes 

Y2-Total_mortality Deaths of any cause 
(covid-19 included) per 
100 k 

DEA output variable 
Y2* = 1/Y2 

The world bank, health 
nutrition and 
population Statistics 
and national statistic 
institutes 
WHO, the global health 
observatory 

Y3-Life_expectacy Life expectancy at 
birth, total (years) 

DEA output variable The world bank, health 
nutrition and 
population statistics 
and national statistic 
institutes 
WHO, the global health 
observatory 

DEA score NHS efficiency score 
derived from DEA 

Regression 
independent variable 

Data envelopment 
analysis (1st stage) 

GNI Gini index Regression 
dependent variable 

The world bank world 
development 
indicatorsd 

EU-SILC surveye
GDP GDP per capita, PPP 

(current international $) 
Regression 
dependent variable

(continued)
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Table 1 (continued)

Variable Description Role Data source

Age > 65 Population ages 65 and 
above (% of total 
population) 

Regression 
dependent variable 

EU member age Years elapsed since the 
country became an EU 
member 

Regression 
dependent variable 

EU country profilesf 

a Available online at: https://databank.worldbank.org/source/health-nutrition-and-population-statis 
tics 
b Available online at: https://www.who.int/data/gho/data/themes/topics/indicator-groups 
c Available online at: https://ourworldindata.org/coronavirus#explore-the-global-situation 
d Available online at: https://databank.worldbank.org/reports.aspx?source=world-development-ind 
icators 
e Available online at: https://ec.europa.eu/eurostat/databrowser/view/tessi190/default/table 
f Available online at: https://european-union.europa.eu/principles-countries-history/country-profil 
es_en

Table 2 Descriptive statistics of the variables included in the analyzes 

Variable Mean SD Max Min 

X1-Spending 7.38 1.16 9.46 5.42 

X2-Physicians 3.46 1.17 6.22 1.49 

X3-Nurses 6.22 2.53 12.74 3.94 

X4-Beds 5.09 1.48 7.29 2.80 

X5-Vaccination 1,206.33 404.37 1,720.00 542.00 

Y1-Covid_mortality 172.99 77.24 276.01 31.55 

Y2-Total_mortality 1,170.95 302.00 1,647.06 628.13 

Y3-Life expectancy 77.14 3.1 81.22 73.21 

GNI 32.3 5.1 40.3 23.2 

GDP 28,059.3 9,267.6 42,339.0 13,998.0 

Age > 65 17.7% 3.0% 22.0% 14.1% 

EU member age 13 12.5 41 0

pandemic. As seen in Table 1, GDP per capita varies significantly across the selected 
countries, ranging from 42,339e in Cyprus to 13,998e in Albania (28,780e was 
the EU average). The Gini index (GNI) ranges from 40.3 in Bulgaria to 23.2 in 
Slovenia (30.6 is the EU average). The Gini index measures the extent to which 
the distribution of income or consumption among individuals or households within 
an economy deviates from a perfectly equal distribution. A GNI of 0 represents 
perfect equality, while an index of 100 implies perfect inequality. The proportion 
of the total population that is older than 65 years ranges from 21.95% in Greece to 
14.05% in Cyprus (20.46% is the EU average). Lastly, the sample contains both non-
EU members (Albania, North Macedonia, Montenegro, Serbia) and countries that

https://databank.worldbank.org/source/health-nutrition-and-population-statistics
https://databank.worldbank.org/source/health-nutrition-and-population-statistics
https://www.who.int/data/gho/data/themes/topics/indicator-groups
https://ourworldindata.org/coronavirus#explore-the-global-situation
https://databank.worldbank.org/reports.aspx?source=world-development-indicators
https://databank.worldbank.org/reports.aspx?source=world-development-indicators
https://ec.europa.eu/eurostat/databrowser/view/tessi190/default/table
https://european-union.europa.eu/principles-countries-history/country-profiles_en
https://european-union.europa.eu/principles-countries-history/country-profiles_en
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joined the European Union either a long time ago (Greece has been an EU member 
country for 41 years, since 1 January 1981) or recently (Romania and Bulgaria are 
the newest EU members, since 2007). 

4 Results 

4.1 DEA Results 

The DEA efficiency scores range between 0 and 1, where one indicates the unit is 
relatively efficient, and a value <1 indicates inefficiency. For the years studied, all 
DEA models used two outputs, namely the total mortality of any cause and the life 
expectancy. An extra DEA model (2021 covid) was run for the year 2021, including 
vaccination doses as an intermediate input and covid deaths as output (Table 3).

Both CRS and VRS DEA methodologies were applied giving similar results. Due 
to space limitations, it was chosen to present and discuss only the CRS results. 

As we can see in Table 3 and Fig. 1, Cyprus and Albania constantly rank in 
the 1st place in NHS efficiency. Greece reached the efficiency frontier from 2019 
onwards. North Macedonia ranks high except for a slight decline in 2020. Romania is 
perhaps the only country with efficiency decreasing over time, except for a temporary 
increase in 2020. Hungary had an impressive efficiency improvement between 2015 
and 2019 but after 2020 efficiency declined sharply, perhaps due to the challenges that 
the covid-19 pandemic imposed on the NHS. The same pattern applies to Slovakia 
and Slovenia, to a smaller extent. The reverse pattern is observed for Montenegro, 
Serbia and the EU average, the efficiencies of which significantly increased during 
the pandemic. Another rather controversial observation is that the EU average ranks 
very low until 2020, well below the average efficiency of the sample countries, which 
is constantly improving.

Additionally, the examination of the 2021-covid model’s results reveals that there 
is a significant efficiency gap between Cyprus (and Albania) that lay on the efficiency 
frontier and the remaining countries whose efficiencies rank from the minimum of 
0.143 (Hungary) to the maximum of 0.417 (Serbia), much lower than the efficiency 
frontier. This finding indicates that, with the exception of the two countries that 
constantly record high NHS efficiencies, the other countries fell behind in managing 
the pandemic, even with the support of the available covid-19 vaccine. 

Cluster analysis (Fig. 2) reveals three separate efficiency clusters in the coun-
tries under study. Cluster 1 is comprised of the two countries (Albania and Cyprus) 
located on the efficiency frontier. Cluster 2 contains four countries (Bulgaria, Greece, 
North Macedonia and Romania) with average efficiency scores between 0.87 and 
0.97. Cluster 3 contains five countries (Hungary, Montenegro, Slovakia, Serbia and 
Slovenia, with the last two displaying the least NHS efficiencies during the years 
studied).
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Fig. 1 NHS technical efficiency across time

Fig. 2 Cluster analysis based on the average DEA CRS model scores 

The above results call for a closer examination of the observed differences. 
Regression analysis was engaged to test for external factors that may affect NHS 
efficiency. 

4.2 Regression Results 

The regression results suggest that our model has a good explanatory value and it is 
statistically significant (R2 = 0.797, p < 0.05). According to the regression results 
(Table 4), GDP does not have a significant impact on NHS efficiency. On the contrary,
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Table 4 The regression 
results (N = 12) Variable β coefficient Sig. 

GDP per capita −6.387e−6 0.144 

GNI 0.012 0.059 

Age over 65 −0.045 0.006 

EU age 0.013 0.008 

Constant 1.307 0.004 

R2 0.797 0.029 

GNI has a relatively significant positive impact. This was also obvious from the DEA 
results, since Bulgaria which has the highest Gini index in the sample scored better 
than Slovenia, which has the lowest Gini index and the lowest efficiency score, too. 
Furthermore, human age over 65 has a significant negative impact, while the EU age 
(the time elapsed since a country joined the EU) has a significant positive impact on 
NHS efficiency. 

5 Discussion and Conclusions 

This study evaluated the NHS efficiency in eleven SEE countries, engaging a two-
stage analysis. In the first stage, the technical efficiency of the healthcare systems 
was calculated, using a Data Envelopment Analysis. In the second stage, the DEA 
scores were regressed against socioeconomic variables to examine their impact on 
NHS efficiency. 

According to the DEA results, Cyprus and Albania are the two countries with the 
highest NHS efficiency over the years. The Cypriot population enjoys good health 
overall, with one of the highest life expectancies in the EU (OECD 2019). The 
Cypriot healthcare system has undergone several major transformations since the 
induction of the Republic of Cyprus into the European Union in 2004 intensified by 
the bailout agreement with the International Monetary Fund, the European Commis-
sion and the European Central Bank (known as the Troika) which prevented Cyprus 
bankruptcy in 2011 (Petrou 2021). Apart from the structural changes, the progressive 
rise in life expectancy reflects the urbanization of the Cypriot population’s lifestyle, 
the improvement of the diagnostic approach, and easier access to health services 
(Agathokleous et al. 2016). 

Albania has struggled with sustained periods of economic and political isolation 
within Europe as a former Communist group of countries, leading to great challenges 
to reforming the country’s economic and social establishments, including health-
care. Despite these obstacles, the Albanian government has conducted many reform 
cycles over the last three decades. Albania made economic progress during this time, 
reducing national poverty and gaining upper-middle-income status (Saric et al. 2021). 
In 2015, the World Bank announced e32.1 million in financing for the Health System
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Improvement Project in Albania. The project would support improving the efficiency 
of care in selected hospitals in Albania, improving the management of information 
in the health system, and increasing financial access to health services (World Bank 
2015). A recent study (Saric et al. 2021) observed a significant improvement in the 
quality of primary healthcare in Albania, between 2015 and 2018. 

Greece scored the biggest efficiency improvement between 2015 and 2019, some-
thing that has also been measured by other scholars (Gavurova et al. 2021) and can 
be partially explained by the major transformations that Greek NHS has undergone 
since 2010 when the country entered the Economic Adjustment Programs. Another 
factor that may play a positive role is that Greece is an old EU member (since 1981), 
therefore the country has a good knowledge of the EU supporting mechanisms and 
may leverage them to its benefit. However, a point of concern is the high percentage 
of elderly people that may jeopardize the efficiency progress made by the Greek 
NHS. 

On the other hand, among the countries with the lowest efficiency, we can see 
Serbia and Slovenia. Serbia has made significant gains in terms of life expectancy 
and basic health indicators but remains far below the EU average, and significant 
differences are visible across the country’s districts and population groups. There is 
also a large variation in productivity within and across types of hospitals (World Bank 
2017; Medarević and Vuković 2021). Serbia’s healthcare system is relatively costly. 
The total health expenditure as a share of gross domestic product (GDP) gradually 
increased from 6.5% in the mid-1990s to around 10% in 2010, almost twice the 
health spending of Albania. Moreover, private spending on health services (out-of-
pocket money) remains high, amounting to 42.4% of total health expenditure in 
2017 (Bjegovic-Mikanovic et al. 2019). Nevertheless, even though the average NHS 
efficiency in Serbia is low, it has significantly improved since 2015. 

Healthcare reforms in Slovenia have been delayed or failed in recent years as a 
result of rejected proposals to eliminate complementary health insurance and health 
financing. This difficulty in reaching a consensus is especially concerning given the 
fiscal sustainability challenges that Slovenia faces if no policy changes are imple-
mented (OECD 2017). Though population health has improved in recent decades, 
health disparities due to gender, social and economic factors, and geography continue 
to pose significant challenges. Outdated facilities are another issue that must be 
addressed to ensure the long-term sustainability and resiliency of the Slovenian NHS 
(Albreht et al. 2016). 

Rather controversially, the EU average efficiency is much lower than the sample’s 
average score, which may further support that NHS efficiency is not a direct outcome 
of health expenditure since EU has the highest health spending and Albania has the 
lowest. Besides, Slovenia constantly ranks low in efficiency although it has one of 
the highest scores in healthcare public spending, something that may be the result of 
decreasing returns of scale, as already reported by Asandului et al. (2014), meaning 
that adding more inputs may have an adverse result on the outputs. This also was 
the case for Greece until 2015, when health spending was significantly shrunk due 
to structural measures, allowing for constant RTS from then on.
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Overall, the DEA results align with previous studies. Asandului et al. (2014) also  
found that in 2010, Cyprus was on the efficiency frontier and Greece scored higher 
than Hungary. Medarević and Vuković (2021) who applied DEA in Serbian hospitals 
from 2015 to 2019, found that they operated at a low-efficiency level, compared to 
most European peers. However, when comparing the findings, we must bear in mind 
that the year of the study, the peers compared, and the mix of inputs and outputs 
selected have an impact on the DEA results (Cantor and Poh 2018). 

In the regression analysis, GDP is found not to have a significant impact, indicating 
that the NHS efficiency cannot be attributed to a single factor, even though this is 
a significant financial feature, such as the national health expenditure or GDP per 
capita. This finding is consistent with Gong et al. (2019) who also found that the effect 
of GDP per capita on the efficiency of the healthcare system in China provinces is not 
statistically significant. Dhaoui (2019) has also observed that low-income countries 
can be a reference in terms of health efficiency. Moreover, Asandului et al. (2014) 
reported that Romania and Bulgaria were among the most efficient NHS, although 
these countries’ general economic performances are poor. Kozuń-Cieślak (2020)who  
examined the Bismarckian and Beveridgean-style healthcare systems in 25 OECD 
countries to identify the relationship between the efficiency of the country’s NHS 
and its economic wealth, found that more developed economies are technically less 
efficient, supporting the view that technical efficiency is only one of many factors 
influencing the superiority of the healthcare system and patient satisfaction. Similarly, 
Ouertani et al. (2018) claim that increasing public spending does not necessarily 
result in improving healthcare efficiency, since an NHS is a complex system and 
other factors (i.e. primary healthcare quality) may interfere with the final results. 

GNI has a positive impact which is relatively significant. This finding is rather 
controversial, given that in most of the studies examining the relationship between 
income inequality and health levels, it is observed that the population health levels 
are lower in societies with greater income inequality (Wilkinson and Pickett 2006). 
However, some scholars have produced evidence that the Gini index has no significant 
effect on health outcomes (Lorgelly and Lindley 2008; Mackenbach 2002). Other 
authors claim that the evidence linking income inequality with health levels is incon-
sistent and insufficient (Lynch et al. 2004). Deaton and Paxson (2004) concluded 
that inequity itself is not a direct determinant of health levels, but possible corre-
lations between the Gini index and health efficiency may refer to broader notions 
of inequality and inequity that are most likely important for health. Finally, since 
income inequalities are reduced in developed economies that enjoy a longer life 
expectancy and have a great proportion of the elderly population, this observation 
can be an indicator of the complex interrelations between the socioeconomic determi-
nants having an impact on the NHS outcomes. Lastly, Cornia and Court (2001) came 
to the conclusion that a Gini coefficient value between 0.25 and 0.40 has a growth-
promoting effect. Given that the countries of our sample display a GNI between 23.2 
and 40.3, it is possible that this GNI range enables health efficiency growth, too. 

Population aging has an adverse impact on NHS efficiency. Medarević and 
Vuković (2021) have also observed that the efficiency of the Serbian hospitals was 
negatively associated with the proportion of elderly in the hospital catchment area.
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This finding is unsurprising since Dincă et al.  (2020) mention that healthcare costs 
increase exponentially for elderly people. Additionally, after the age of 65, people 
often have more complicated and long-term healthcare needs due to functional dete-
rioration, a decline in mental abilities, physical illness, and psychosocial needs, that 
demand a great amount of health resources (Kim et al. 2018). This is of particular 
importance not only for Greece (which has the highest proportion of the elderly 
population in the sample) but also for the entire Europe, which is an ‘aging society’, 
and, given the expected extension of life expectancy, will be a ‘post-aged society’ 
in the near future (Zlotkin 2017). The effects of the expected ‘silver tsunami’ due to 
population aging are well documented, underlining the fiscal and political difficulties 
that many countries’ health and social protection systems are projected to encounter 
in the next decades. Age > 65. 

EU age has a significant positive impact on NHS efficiency. This finding is in 
line with Dincă et al.  (2020) who also observed that the old EU members displayed 
high-efficiency scores, their general sustainable economic performance being proof 
that they obtained good results with respect to healthcare efficiency. It is possible 
therefore that a country that belongs to the EU family can benefit from finan-
cial support from the European Structural and Investment Funds and the European 
Regional Development Fund to move its NHS to a higher level. Lomba (2019) reports 
that EU membership brings significant benefits to the EU citizens, economies and 
health policy, through the following mechanisms: economies of scale (joint action, 
procurement and funding), free movement of persons (patient access to healthcare in 
different EU member states and harmonized patient rights), reduction of cross-border 
threats (synchronized responses to pandemics/epidemics), promotion of best prac-
tices (extensive databases and diffusion of standards), networking (of scientists and 
national authorities), benchmarking for decision-making, unlocking pharmaceutical 
and treatment innovation potential and implementing health EU legislation ensuring 
a safe and well-functioning internal market and the protection of public health. 

Overall, the results of this study are useful to governments, regulators, healthcare 
providers and funders, and the general public. Policymakers aim to achieve both 
technical efficiency, i.e. maximizing the outputs for the amount of given inputs and 
allocative efficiency, i.e. directing the limited resources towards the most produc-
tive sectors and using the optimal mix of inputs to achieve the productivity goals. 
Healthcare funders including governments, insurance organizations, households and 
the general public are interested in knowing which systems, providers and treatments 
contribute the largest health gains in relation to the level of resources they devour. 
Our results indicate that more efficient use of resources can help countries to improve 
their life expectancy even without increasing health expenditure. 

This study also has some limitations. The DEA results should be treated with 
caution, because different countries, different input/output mix, and different years 
could produce different outcomes. Moreover, both DEA and regression results are 
sensitive to the data used, which is often unavailable especially when examining 
current phenomena. In this case, the use of proxies is unavoidable, therefore a re-
examination of the same situation in a few years may produce dissimilar results.
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Future research can attempt a more detailed examination of the NHS efficiency, by 
extending the list of DEA inputs and outputs, examining additional socioeconomic 
factors in the regression analysis, including data from the private healthcare sector 
and using a larger sample of countries. Furthermore, NHS efficiencies could be 
assessed with alternative methodologies, either non-parametric (e.g., FDH) and/or 
parametric (e.g., SFA) or, using a mix of quantitative and qualitative methods, to 
gain a more comprehensive understanding of the multifaceted factors that affect 
healthcare systems’ performance. 
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