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Improving the health and promoting people’s wellbeing are among the key ambitions of the European Union (EU)
and as Article 35 of the EU Charter of Fundamental Human Rights declares:

"A high level of human health protection shall be ensured in the definition and implementation of all Union policies
and activities.”

Health in the EU is conceptualized as people’s right and safeguarded in all of the policies of the Union. Legislations
in the form of Directives, Regulations and Rulings of the Court of Justice of the European Union are sources of
policies in the EU.

Directive 2011/24/EU on patients’ rights in cross-border healthcare defines the conditions under which a
patient may travel to another EU country to receive medical care and reimbursement [1] where medical care and
reimbursement covers healthcare costs including prescriptions and delivery of medications and medical devices.
The Directive prescribes creation of national contact points that provide accurate information to citizens, defines
minimum required elements that should be included in medical prescriptions taken from one EU country to another
and encourages development of networks of medical expertise, health technology assessments and e-health tools [1].
Directive 2011/24/EU is a critical step toward harmonizing principles in all EU health systems [2] and a wider
cooperation in European healthcare. Protection of health across the EU member states can not only be attained
with common health and health-related policies but also with similar commitment to their implementation.

Limited number of studies has addressed patient-centered factors related to quality and safety of healthcare services
and their effect on policy efficiency. A number of studies have observed geographical, cultural and economic factors
resulting in variation in policy implementation of tobacco and alcohol control policies and food policies across
the member states [3-5]. Other studies, such as the study by Mackenbach and McKee (6], addressed national-level
constructs to assess varied implementation of health policies across European countries. Mackenbach and McKee
have identified that countries with high expression values which have rising demands for participation in decision- Future =
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making in economic and political life compared with countries with high survival values that place emphasis
on economic and physical securities differ in implementing policies. Mackenbach and McKee also suggested
constructs representing government effectiveness, democracy, left-party participation in government and ethnic
fractionalization may influence a state’s policy performance.

A number of common European values such as the welfare tradition and commitment to solidarity, liberalization,
privatization, competition and consumer choice driven healthcare systems may help improve efficiencies of health
policies [7]. Also, as Dixon and Polteiakhoff (8] proposed the evident convergence of the two main types of health
systems in Europe — namely Bismark systems of social health insurance and Beveridge systems of tax-funded
universal coverage in Europe make common health policies and their implementation a possibility. However, more
research is needed to identify tangible and modifiable factors and predictors that influence policy implementation
of states [9].

The European Parliament and Council enacted the Directive 2011/24/EU in the year 2011 and a deadline for
its transposition into national legislation in all EU member states was set for the 25th October 2013. Patients move
across the EU states for a number of reasons. Free movement in the EU, dissatisfaction with healthcare provision
and deficiencies of health systems at home, search for specialist treatment may be some of these reasons explaining
patient mobility across the EU [10,11]. Very few studies investigated the implementation of the Directive and the
factors associated with its implementation. Greer [12] suggested that lack of patient awareness of the provisions of
the Directive led to its low uptake, whereas Vasev and Vrangbzk [13] warned that certain features of the Directive
such as the upfront payment of services by the patients and the level of coverage at the member state of affiliation
would result in low uptake of the policy by economically disadvantaged citizens. Azzopardi-Muscat ez a/. report on
a study that included seven member states.

With this study, we assess the uptake of the Directive by evaluating efficiency of each member state in imple-
menting it from operational, financial and quality perspective. Efficiency analysis and measurement is a complex
task, particularly when conceptual challenges, multiple objectives or great scope of error exist [14].

Organizational efficiency analysis has been pioneered by Farrell [15] to measure the efficiency of organizations
or systems. Organizational efficiency refers to "the capacity of an organization, institution or business to produce
desired results with a minimum expenditure of energy, time, money, personnel, material” (16). Here, the countries are
conceptualized as the institutions, the desired results are conceptualized as uptake of the Directive while improving
quality of care received and reducing problems during reimbursement process. Quality of healthcare is accomplished
when adverse events and harms are minimized while receiving healthcare both in the member state of affiliation
and in any member state other than the member state of affiliation. Quality at of healthcare at home is critical for
motivating inflow of patients, quality of healthcare at other member state other than the state of affiliation would
encourage the outflow of patients. Efficiency of the Directive can only be optimized when the patients’ mobility
are in both directions.

For this study, we use data envelopment analysis (DEA) to measure efficiency [17). DEA is a nonparametric
method that has been previously used in a number of studies to evaluate efficiencies of public policies [18,19],
health service evaluation and to inform policy [20-28]. The study evaluates the efficiency of Directive 2011/24/EU
on patient’s rights in cross-border healthcare across member states using DEA and attempts to identify further
determinants of policy efficiency.

Materials & methods

Data sources

To evaluate the efficiency of the Directive, this study used data from the special Eurobarometer 411 on patient safety
and quality of care administered in 2013 and special Eurobarometer 425 on patients’ rights in the EU administered
in 2014. Items from the Eurobarometer surveys were used as quality and operational success indicators, respectively.
The Eurobarometer is a series of public opinion surveys that are administered face-to-face in the appropriate national
language to about 1000 persons per member state with residents who are 15 years and older. Number of interviews
in Malta, Luxemburg and Republic of Cyprus are approximately 500. The Eurobarometer surveys use stratified
random sampling technique in line with population density. The published reports contain no breakdown by gender,
age or other characteristics by country. However, technical specifications of the surveys report that a multistage
random sampling design has been used and stratified according to sex, age and region (European Commission.
Patient Safety and Quality of Care. Special Eurobarometer 411.2014 and European Commission. Patient’s Rights
in the EU. Special Eurobarometer 425.2015). The two surveys used in the study have been administered at two
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different time points and waves where Eurobarometer 411 was administered in 2013 and 425 in 2014. This
constitutes one of the limitations of the study. Sample sizes for each wave were 27,919 and 27,868, respectively.

Data were also extracted from other publicly available data sources such as the European Society of Cardiology,
World Bank Open Data, International Monetary Fund, World Economic Outlook and Eurostat. Complete data
were available for 25 of the 28 EU member states, therefore, analyses were performed with only 25 member states.
Lithuania, Luxemburg and Malta were excluded from analysis due to incomplete data. The year 2014 was taken as
the reference year for all other publicly available data.

Analyses

Analysis was carried out in two stages. In the first stage, efficiency of the Directive was evaluated using DEA for each
of the 25 member states. In the second stage of analysis, further determinants of policy efficiency were identified
through multiple regression analysis.

Data envelopment analysis

The linear programming model [29] using WinQSB 2.0 software is used to evaluate efficiencies, where decision-
making units (DMUs) are the 25 EU member states included in the study.

Efficiency analysis involves three main steps. In the first step, DEA is used to derive efficiencies of comparable
units known as DMUs and identifies DMUs that perform the best. Here, the DMUs are the EU member states.
DEA assigns an efficiency score of 1 (100%) to efficient DMUs, and a score less than 1 to inefficient ones [30].
First hyperbolic distance function (HDF) of Fire ez al. [29] is used to calculate efficiencies and efficiency weights.
Next, the HDF model is adapted to the hyperbolic ranking model of Johnson and McGinnis [31] to rank each
country in terms of efficiency. In the final step of the analysis, using an efficiency improvement model and using
UK’s efficiency as the target, as it is the most efficient and highest ranking country determined by the first steps
of the analysis, the percentage reduction required for key quality and operational indicators (x1, 2 and 3) to reach
efficiency for every country is calculated.

Inputs and outputs for DEA have been chosen based on the objectives of the Directive. Improving the quality
of healthcare in the member state of affiliation and in any member state other than the member state of affiliation
improves the implementation of the Directive. Therefore, improving quality by minimizing harm and adverse
events or harm patients experience while receiving medicines (nonhospital care), diagnosis (nonhospital care) or
treatment (hospital care) in their state of affiliation or in any other member states improves implementation of the
Directive. Adverse events may be "healthcare-associated infections, medication-related errors, surgical errors, medical
device failures, errors in diagnosis and failure to act on the results of tests” 321. Also, operationally reducing problems
during the reimbursement process for healthcare and medicines received in any other member state other than
the member state of affiliation will improve uptake of the Directive. The efficiency model utilized here aims to
minimize factors that discourage and maximize factors that promote implementation of the Directive. Table 1
describes the selected inputs and outputs used in efficiency analysis.

The quality indicators used in the efficiency evaluation are participant responses to QC6a and QC6b, which
are considered as inputs (x1 and x2), and QC7 as output (y1) from the Eurobarometer 411 [321. The operational
indicators used in the efficiency evaluation are participant responses to QD7 (x3), which is considered as an input
and QD6 (y2), which is considered as an output from the Eurobarometer 425 [33]. Health expenditure per capita
has also been used as an input (x4) [34].

Multiple regression analysis

Multiple regression analysis was performed using IBM Statistics SPSS 20. Efficiency scores calculated in the
DEA were used as the dependent variable while the number of civil society umbrella organizations working in
the field of cross-border healthcare (data from European Patients Forum), number of specialist doctors (Eurostat),
number of cardiovascular disease hospitals (European Society of Cardiology), gross domestic products (GDP; World
Development Indicators) and the population (World Development Indicators) were the independent variables. The
aim of the analysis was to identify further determinants of efficiency of the Directive.

These independent variables were chosen following a literature review on factors that may affect patient mobility.
Patient mobility in the EU could be explained in a number of ways [35]. One of the reasons why patients decide
to get services elsewhere is the absence of highly specialized services with specialist healthcare as these services
might not be cost effective in smaller countries, therefore their existence could be associated with utilization of the
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Table 1. Inputs an
Variables

Harmed by hospital

Harmed by nonhospital

Reimbursement problem

Health expenditure

No. of adverse events

Medical treatment in
another EU country

Ibrahim, Hocaoglu, Numan & Daneshvar

utputs used in evaluating efficiency.

Role Indicator Definition Source

Input (x1) Quality Percentage of people that answered yes, QC6a (EB-411). How likely do you think
they think patients are most likely to be patients could be harmed by hospital care in
harmed by hospital care our country?

Input (x2) Quality Percentage of people that answered yes, QC6b (EB-411). How likely do you think
they think patients are most likely to be patients could be harmed by nonhospital
harmed nonhospital healthcare care in our country?

Input (x3) Operational Number of people that answered yes, they QD7 (EB-425). Thinking about the last you
encounter problems getting reimbursement  received treatment in another EU country,
from their national health service or health did you encounter any problems getting
insurer reimbursement from your national health

service or health insurer?

Input (x4) Operational Health expenditure per capita World Bank

Output (y1) Quality Number of people that answered no, they QC7 (EB-411). Have you or your family
did not experience any adverse events when member ever experienced adverse event
receiving treatment in another EU country when receiving healthcare in another EU

country?

Output (y2) Operational Number of people that answered yes, they QD6 (EB-425). Have you received treatment

have received any medical treatment in

in another EU country in the last 12 months?

EU: European Union.

another EU country

Directive 36]. For this reason, number of specialist doctors, number of specialist hospitals specifically cardiovascular
disease were chosen to be included in the analysis.

Evidence from the literature also indicates resources as playing a critical role affecting transposition and imple-
mentation of this Directive [13]. For this reason, GDP was included in the analysis.

The report on the Cross-border Healthcare Directive also indicated lack of awareness among European citizens
about their right to choose healthcare in another country as an obstacle to the uptake of the Directive [37). Smith
et al. [38] emphasize civil society organizations’ role in ensuring right to health is enjoyed by all. Number of civil
society umbrella organizations who were members of European Patients Forum working in the field of cross-border
healthcare were seen as a proxy indicator of patient awareness and used in the analysis.

Results

DEA determined the average efficiency score as 0.93 (93%), suggesting overall inefficiency of the Directive (Table 2)
in the EU countries. Only 12 (48%) of the members states had efficiency of the Directive. Further analysis with
the hyperbolic ranking model of Johnson and McGinnis [31] determined United Kingdom, Austria and Romania
ranking the highest in efficiency, while Netherlands, France and Republic of Cyprus ranking the lowest in efficiency.
HDF identified the number of adverse events when receiving care in a member state other than the member state
of affiliation and the number of patients who reported encountering problems getting reimbursed for cross-border
treatments as the two factors (Table 3), contributing the most to efficiency of the Directive.

The results of the efficiency improvement model (Figure 1) indicate that Sweden is able to reach efficiency by
making an improvement of 17.9% in quality and operation indicators by reducing hospital and nonhospital harm
and number of patient encountering reimbursement problems. While Cyprus and Ireland need an improvement
of 55.9 and 50.4%, respectively, in the quality and operational indicators to attain efficiency.

Multiple regression analysis was used to test if the number of civil society umbrella organizations working on
health issues, number of specialist doctors, number of specialized hospitals, GDP or population size significantly
predicted efficiency of the Directive. The evidence from the data failed to reject the null hypothesis, which states
that the independent variables do not predict efficiency. This result could be due to small sample size [38].

Discussion & conclusion

Directive 2011/24/EU on patients’ rights in cross-border healthcare facilitates EU citizens access to and reimburse-
ment for healthcare provided or prescribed in a member state other than the member state of affiliation. This study
evaluates the efficiency of cross-border healthcare policy using DEA of relevant items in Eurobarometer survey on
safety and quality of care and patient’s rights in the EU. The study indicates that more than half of the EU member
states included in the study attained efficiency of the Directive, however, variations in the uptake of the Directive
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Table 2. Efficiency scores and ranks.

Country Efficiency (%) Rank

Austria 100 2

Belgium 83.5 22

Bulgaria 100 7

Croatia 100 8

Cyprus 73.3 25

Czech Republic 96.5 15

Denmark 87.2 20

Estonia 100 10

Finland 100 9

France 74.2 24

Germany 100 1

Greece 90.9 18

Hungary 100 4

Ireland 98.1 14

Italy 100 6

Latvia 100 11

Netherlands 78.7 23

Poland 100 5

Portugal 99.1 13

Romania 100 3

Slovakia 94.7 16

Slovenia 85.4 21

Spain 94.6 17

Sweden 920 19

United Kingdom 100 1

Average 93.8
No. adverse event Medical treatment in  Harmed by hospital Harmed by Problems getting Total health
(y1) another EU country care nonhospital reimbursement expenditure

(y2) (x1) (x2) (x3) (x4)
Average 0.46318 0.1406 0.2744 0.2571 0.5313 0.1956

are also evident. Countries with similar welfare traditions and close geographical proximity are expected to have
well-established cross-border collaborations, therefore display similar trends in the uptake of the Directive [39].
While use of routine data for monitoring of efficiency proves advantages, the use of different populations might
pose a limitation. However, the probability sampling strategy employed for data collection may have minimized
this limitation. Differences in the uptake of the Directive were expected between older and newer members of
the EU [13], findings of the study suggest that such trend is not evident. The study therefore demonstrates that
explanations behind uptake of common policies might be complex and varied. The study demonstrates that the
use of explorative approaches and tools commonly used in other disciplines to investigate the workings of policies
and proposes how efficiency of policies could be improved.

Common health policies are needed to deal with common health challenges posed by aging populations,
infectious diseases, antimicrobial resistance, shortage of blood products and humanitarian conflicts. Further studies
are needed to better understand the emergence and implementation of EU norms and specifically common health
policies.

Future perspective
Addressing uptake of common policies and practices requires multidisciplinary approaches. Explorative tools will
be critical in furthering our understanding of efficiency of existing common policies and ways of improving
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Figure 1. Required percentage improvement in selected inputs for attaining efficiency of the directive.

implementation. Secondary analysis of readily available data is critical in exploratory studies specifically in policy
analysis.

Summary points

e The study evaluated the efficiency of Directive 2011/24/EU on patient’s rights in cross-border healthcare using
data envelopment analysis.

e The study ranked 25 EU member states according to their respective efficiencies in implementation of Directive
2011/24/EU on patient’s rights in cross-border healthcare.

e The study assessed the contribution of quality and operational inputs and other relevant factors to efficiency of
the Directive 2011/24/EU on patient’s rights in cross-border health.

e Quality of care is measured by the number of adverse events and harms reported Eurobarometer surveys on
safety and quality of care and patient’s rights in the EU.

e Problems encountered during reimbursement is a critical operational indicator contributing to efficiency of the
Directive.

e Reduction in number of adverse events experienced in and problems encountered during reimbursement for
healthcare provided or prescribed in a member state other than the member state of affiliation contribute most
to the efficiency of the Directive.
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