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Abstract

Purpose –Themain aimof the studywas tomeasure and assess the efficiency of the healthcare system inPoland.
Design/methodology/approach – An output-oriented Data Envelopment Analysis model with a 2-years
windowanalysis extensionwas used between 2013 and 2018. The analysiswas completedwith a determination
of the sources of productivity changes (between the first and last year of the study period) and factors that
influence efficiency.
Findings – Efficient regions have been identified and the spatial diversity in their efficiency was confirmed.
The study identified individual efficiency trends togetherwith “all-windows” best andworst performers. Using
panel modeling, it was confirmed that the efficiency of health protection is influenced by, among others,
accreditation certificates, the length of the waiting list or the number of medical personnel.
Research limitations/implications – Although the analysis was conducted at the voivodeship level
(NUTS2), whichwas fully justified, it would be equally important to analyze data with a lower aggregation level.
It would be extremely valuable from the perspective of difficulties faced by the healthcare system in Poland.
Practical implications – The identification of areas and problems affecting the efficiency of the healthcare
system in Polandmay also be a hint for other countrieswith similar system solutions that also strugglewith the
same problems.
Originality/value – The paper explains the efficiency of the country’s healthcare system while also paying
attention to changes in its level, factors influencing it, spatial diversity and impact on the sector functioning.
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Introduction
One of the most critical public policy issues in recent decades is healthcare. Currently,
especially during the COVID-19 pandemic, it has gained a particularly strong resonance and
justification (Tarantola et al., 2020). Therefore, the efficiency of using public resources, which
has been pointed out in many studies (Boe and Kvalvik, 2015; Daniels, 2016; Stefko et al.,
2018), became particularly important. It is a subject of research from two main perspectives:
the whole system (Kujawska, 2018; Lobo and Araujo, 2017; R�oj, 2011; Stefko et al., 2018) and
individual organizations, for example hospitals (Biørn et al., 2003; Ghafari et al., 2019; Jehu-
Appiah et al., 2014; Jewczak and _Z�ołtaszek, 2011; Lachowska, 2017; Miszczy�nska, 2019), both
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in Poland and internationally. A detailed literature review on efficiency analysis in healthcare
was presented by Worthington (2004) and Zakowska and Godycki-Cwirko (2020).

Although the Polish healthcare sector has undergone numerous restructuring processes in
recent decades, which resulted in greater competition, changes in the organizational form of
healthcare entities and the application of new technologies, there is still a need and space for
reforms aimed at improving its efficiency. One of the main problems indicated in the reports
of the Supreme Audit Office is the excessive concentration of human resources, equipment or
the number of services provided in selected regions of Poland (Suppreme Chamber of Control,
2019). Thus, there are regions that lack not only medical resources, but also the funds to
obtain them. Paradoxically, the latest report on the functioning of the National Health Fund
(which is the main payer and organizer of the healthcare system in Poland) showed that
patients’ access to health services is also a frequent problemwhen the therapeutic potential of
medical entities is not fully used (Suppreme Chamber of Control, 2019). All this leads the
authors of the study to the conclusion that there is some variation in the efficiency of the
healthcare sector in Poland. Taking the above into account, the main aim of the study was to
assess the efficiency of the healthcare system in Poland from a regional perspective for the
years 2013 and 2018. To this end, the paper addresses the following research questions:

(1) Did the efficiency of the healthcare sector within regions improve between 2013 and
2018?

(2) What are the sources of inefficiencies and the possibilities to limit them?

(3) What are the factors that influence efficiency of healthcare?

The studywas divided into two parts. In the first part, the analysis was performed usingData
Envelopment Analysis (DEA), a non-parametric efficiency analysis method that is one of the
most popular methods for determining the efficiency of social and economic entities.
The study was extended by an analyzing of the sources of productivity changes between the
first and last year of the studied period. At the end the window analysis was incorporated. It
not only helped to evaluate healthcare technical efficiency in individual regions and quantify
the underlying regional disparities, but it also enabled year-by-year comparisons of the
results (Gannon, 2011; McKillop et al., 1999; Pulina et al., 2010). In the second part of the study,
using panel econometric modeling, factors influencing the efficiency estimated in the first
part of the study were determined.

A study of such a comprehensive approach, covering temporal and spatial aspects in terms
of efficiency assessment, has never been carried out in the Polish healthcare sector before. The
study makes it possible to identify factors influencing the efficiency, assess sector’s efficiency
and highlight regional differences while also indicating the possibilities of limiting them. The
identification of areas and problems that affect the efficiency of the healthcare system in
Poland may also be a hint for other countries with similar systems that also struggle with the
same problems. The results of the study may also be valuable in shaping the health policy of
the state and introducing changes in the healthcare sector in countries with a universal health
insurance model. In the group of countries potentially interested in the results of the research
are: the Czech Republic, Hungary and Slovakia. The comparative research of the functioning
of healthcare systems in these countries was carried out by, among others, Mihalyi who
developed an analytical framework to compare the healthcare systems of the former centrally
planned economies (Mihalyi, 2014). The Polish healthcare systemwas also compared with the
systems of the Czech Republic, Hungary and Slovakia in a study conducted by Dlouhy. The
author aimed at evaluating the performance of the healthcare systems in Visegrad countries
(Dlouh�y, 2016). All in all, conducting this type of research seems fully justified. Internationally,
the issue of measuring the differences in performance between regions, also within one
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country, was conducted by, inter alia, Fanelli et al. (2020), Fanelli and Zangrandi (2017),
Aumann et al. (2015) andMeisinger et al. (2006). Moreover, in the literature on the subject, there
are examples of studies comparing healthcare systems in different countries. Jaworzy�nska
(2016) compared the healthcare system in Poland and in Netherlands, USA, Germany and
Great Britain. Wendt (2009) made a comparative analysis of financing, service provision and
access to healthcare in European countries. Backfield et al. compared different healthcare
systems from the perspective of classification, convergence, institutions, inequalities. They
also indicated that the countries whose health systems should be compared are Poland,
Bulgaria, Czech Republic, Hungary and Russia (Backfield et al., 2013). To sum up, the
conducted study will allow to assess the efficiency of healthcare system in Poland and to
identify the sector’s efficiency determinants. These results, as already mentioned, will be
important for countries with the same or similar healthcare system design and will make a
clear contribution to the development of the literature on the subject.

The text is structured as follows. First, we present an overview of the healthcare sector in
Poland to better understandhow it function. Secondly,wepresent the studydesign, themethod,
characterize the data and the sample and justify the selection of variables in the literature.
Finally, we present the findings and discuss their conceptual, practical and policy implications.

The healthcare sector in Poland
The healthcare sector in Poland is an element of the public finance system and is based on a
universal health insurance model. According to the Constitution every citizen has the right to
health protection, irrespective of their financial situation. Thus, everyone has equal access to
healthcare services financed from public funds and, provided by the public authorities.

From an institutional perspective, the Polish healthcare system is shaped by four basic
groups of entities: the organizer of the system (government, parliament, local government
units), the payer (National Health Fund), the service providers (entities providing health
services) and the beneficiaries (Miszczy�nska, 2019). The system also includes entities such as
the Main Pharmaceutical Inspectorate, the State Sanitary Inspection and representatives of
patients’ interests.

The contributions from public health insurance and budget state/special purpose funds
are the two main sources of funding. Roughly 70% of healthcare services in Poland are
financed from public funds (Figure 1). This share has remained virtually unchanged over the
past years. However, almost 80% of this value is covered by the National Health Fund.
The funds from public health insurance are administered by the National Health Fund. As of
January 1, 2007, it amounts to 9%, with 7.75% deducted from income tax and 1.25% covered
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Polish healthcare –
sources of funding
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by the insured person. Each citizen pays an insurance premium depending on income, and it
is paid via the Social Insurance Institution or the Agricultural Social Insurance Fund
(in the case of farmers) to the National Health Fund. The insurance protection covers
employees, the self-employed, students, the retired and the unemployed. Insurance premiums
paid in the form of taxes by the state budget or special funds refer to a narrow group of
citizens, including students, farmers and their household members (Magda and Szczygielski,
2011). Labor offices pay contributions for the unemployed, and social welfare funds pay for
non-working people who are not registered with labor offices and who meet the income
criterion (Miszczy�nska and Miszczy�nski, 2020). In addition, employers bear the costs of
financing occupational medicine. Health insurance formally guarantees access to a wide
range of healthcare services without the need for co-payments. Therefore, patients do not
incur costs related to treatment during their stay in hospital. It is fully covered by the
insurance. There are exceptions, however, as patients must pay for selected drugs, dentistry,
some laboratory tests and rehabilitation equipment and treatment.

Apart from the National Health Fund and the state budget, local government units (LGUs)
also organize the healthcare system and finance certain health protection activities (Szetela,
2015). These obligations result directly from the administrative division of the country into:
communes, poviats and voivodeships (see Figure 2). The division into voivodeships corresponds
Europeans Union’s NUTS 2 classification, and this is also how we performed our analysis. The
role of voivodeships in public health is considered in the following areas: environmental
protection, protection against infectious diseases, social limitations of disability phenomena and
protection against threats related to adverse social conditions, i.e. unemployment or, social
pathologies (Miszczy�nska and Antczak, 2020). The structure of public expenditure taking into
account the above-mentioned entities is presented in Figure 3. In 2018, local governments in
Poland allocated PLN 3.8 billion for tasks related to health protection (GUS, 2019). Undoubtedly,
the most essential and fundamental task of voivodeships is to organize the healthcare system.

According to a study by the Main Statistical Office (GUS, 2019), in 2018, more than
7.6 million patients (Figure 4) were cured in 181,000 hospital beds in 926 general public
hospitals. The hospital base by voivodeships is characterized by concentration (Figure 5),
with some voivodeships in Poland having a high concentration of specialist hospitals. These
voivodeships almost become centers that provide, for example, highly specialized services in
cardiology.
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Public hospitals are the basic units that provide round-the-clock health services in Poland,
and they may be established by: medical universities, local government units and ministries
(for more detail see Miszczy�nska and Antczak, 2020; Szetela, 2017). They absorb most of the
funds allocated to healthcare as they are obliged to provide each patient not only with health
services, but also pharmaceuticals (including medical materials), rooms and with food
(Miszczy�nska and Antczak, 2020). It is the Constitution that obliges them to provide
necessary assistance to every citizen in a life-threatening situation, regardless of their

Source(s): Own elaboration 
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financial condition. Hospital funding is provided by: the National Health Fund, public
administration bodies (i.e. the Ministry of Health finances highly specialized procedures),
local government units (concerning financing health programs) and the European Union.

Medical personnel is an inseparable element of the healthcare sector. According to a
Ministry of Health study (GUS, 2019), no significant annual fluctuations in their number were
observed between 2011 and 2018. When comparing licensed and working personnel between
2011 and 2018, public healthcare facilities employed an average of 61% of people licensed to
practice medicine. In the case of nurses, it was 67%, midwives – 65%, and dentists – 34%.
According to the Main Statistical Office’s report (GUS, 2019), in 2018, 87,749 doctors,
12,900 dentists, 182,671 nurses and 22,372 midwives worked in public healthcare entities.
Figure 6 and Figure 7 present the distribution of medical personnel in each voivodeships
in 2017.

Data and methodology
Study design
The study was conducted in several stages. Firstly, an in-depth literature review was carried
out in terms of factors that influence the efficiency of the healthcare sector. Then, we analyzed
selected determinants of the efficiency of healthcare to confirm the validity of their use. In the
next stage, we determined the ranking of voivodeships, using the Data Envelopment
Analysis method (an output-oriented model with constant returns to scale), according to the
degree of their efficiency and outlined trends in the development of individual performance
indicators within voivodeships. We completed the analysis by determining the sources of
productivity changes between the first and last year of the study period with values such as

Source(s): Own elaboration 
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pure technical efficiency change (TPE), scale efficiency change (scale) and technological
efficiency (TE). Then, we incorporated the 2-years DEA window output-oriented model with
constant returns to scale. Finally, using panel data econometric modeling, we determined the
factors that have an impact on the previously estimated efficiency.

The choice of the orientation of the DEAmodel on outputs (Miclos et al., 2017; Stefko et al.,
2018), rather than on inputs (Cordero Ferrera et al., 2014; Jewczak and _Z�ołtaczek, 2011;
Kujawska, 2018), was dictated by the literature review (Zakowska and Godycki-Cwirko,
2020). Taking into consideration that the hospital aims to provide services of the highest
quality and in the shortest possible time while using the latest technologies, we focused our
model on the outputs. Thus, with the aim of the functioning of the sector (understood from the
perspective of the hospital) set in this way, the outputs of its functioning include the treatment
and discharge of a large number of satisfied patients after therapy. Our approach has been
confirmed, and thus, it is consistent with the literature on the subject (Cheng et al., 2016;
Oikonomou et al., 2016; Stefko et al., 2018). In terms of selecting the return to scale, our
analysis used a model with constant returns to scale. Such a decision was made based on
defined goals, and, it was supported by solutions used in the literature on the subject (Adang
et al., 2016; Madureira et al., 2013; Oikonomou et al., 2016; Stefko et al., 2018)

Initially, the DEA window analysis was based on three inputs and five outputs. The final
selection of variables (Table 1) from the catalog presented in Figure 8 was supported by
correlation analysis, based on which some variables, that were initially considered in the
study, were removed. Therefore, we based our analysis on 16 voivodeships in six years,
which altogether gave 96 observations. To overcome the relatively low number of
observations, we decided to use DEA window analysis. The length of each window was
calculated based on methodological guidelines (Cooper et al., 2007).

Source(s): Own elaboration 
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Data Envelopment Analysis in efficiency measurement
The Data Envelopment Analysis is a non-parametric linear programmingmethod introduced
by Charnes et al. (1978), who extended Farrell’s idea and used this approach in
multidimensional situations. It is derived from the concept of productivity, defined as the
ratio of individual output to a single input (Charnes et al., 1994). “Virtual” outputs and inputs
were created, which were the weighted sums of the actual outputs/inputs. The efficiency for
the kth decision making unit, DMU (in our case voivodeship) was defined as follows (1):

Ek ¼ Yk

Uk

(1)

where, Uk – virtual output, i, k – the number of input/output, Uk ¼
P

iαi $ xi;k; Yk – virtual
input, Yk ¼

P
iβi $ yi;k, αi and βi – weights concerning the importance of particular inputs/

outputs. Weights are determined to maximize the efficiency of DMUs (Birman et al., 2003).
DEA is a methodology used for testing the efficiency of economic entities, which refers to

the construction of production function. It computes a comparative ratio of weighted inputs
for every unit, called the relative efficiency score. The efficiency score is presented as a
percentage or value between 0 and 1 (Avkiran and Rowlands, 2003). The DEA method has
undergone several modifications and extensions. CCR (Charnes, Cooper, Rhodes) and BCC
(Banker, Charnes, Cooper) are the two fundamental models. Bothmodels can be adopted for a
different orientation: input-oriented, output-oriented, and non-oriented models. At the same
time, the CCRmodel is based on constant returns to scale (also known as CRS), while the latter
is based on variable returns to scale (also known as VRS) (Jia andYuan, 2017). The BCCmodel
enables a further efficiency division based on purely technical efficiency and scale efficiency

Source(s): Own elaboration 

Figure 7.
The distribution of
nurses in voivodeships

IJPPM
71,7

2750



(Banker et al., 1984), while, as Jia and Yuan underline, CCR provides information concerning
technical efficiency in practical use. The formal denotation of the output-oriented CCR model
(with the assumption of constant returns to scale) states that for a given set of n DMUs each
one consumesm inputs, denoted by xi (i5 1, 2, . . .,m) andweight of inputs vi (i5 1, 2, . . .m), to
produce q outputs, denoted by yr (r5 1, 2, . . ., q) and weight of outputs ur (r5 1, 2, . . ., q). The
output-oriented efficiency of o unit (θo) is given by the solution of the above linear
programming problem (equations 2–5):

min
Xs

i¼1

vixij (2)

Xs

r¼1

μryrj �
Xm

i¼1

vixij ≤ 0 (3)

Xq

i¼1

μryrk ¼ 1 (4)

Label Variable Definition

Inputs
{I}1 Share of health expenditure in

household revenues
Household expenditure on protection health concerns
expenses for medical services, medicines, and private
medical insurance. These expenses also include forms
characteristic of the Polish market, the so-called
subscription fees – prepaid forms of health services that
are on the border of health services and health insurance

{I}2 Expenses for long-term care National Health Fund expenditure on long-term care per
person over 75 years of age

{I}3 Number of medical staff Number of physicians per inhabitant

Outputs
{O}1 Deaths to avoid in chronic obstructive

pulmonary disease
Compliant premature due to disease as a rule curable. It is,
therefore, mortality which – in a given age range – can be
prevented by incorporating health promotion, prevention,
as well as proper diagnostic and therapeutic management
and rehabilitation

{O}2 Number of people on waiting lists The total number of people (stable cases) waiting to visit
selected clinics (neurological, ophthalmic, cardiological,
endocrine and traumatic orthopedic surgery) per
1,000 population

{O}3 Accreditation Number of hospitals in the voivodship with the
accreditation of the Quality Monitoring Center in the total
number of hospitals

{O}4 The profitability of gross sales of self-
government hospitals in voivodships

The gross sales profitability indicator informs about the
value of gross profit (before tax), falling for every PLN of
achieved revenues. The indicator informs about the
profitability of current operations of the entire group of
entities with the status of hospitals in a given voivodship,
except for those belonging to the Ministry of the Interior,
Ministry of National Defense

{O}5 EBITDA of local government units in
voivodships

Operating profit/loss þ depreciation in local government
units in the voivodship (excluding departmental and
clinical units)

Source(s): Own elaboration

Table 1.
Specification of DEA

window variables
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vio; μro ≥ 0 (5)

i ¼ 1; 2; . . . ; m; r ¼ 1; 2; . . . ; q; j ¼ 1; 2; . . . ; n (6)

Its dual model (equations 7–11) is denoted as (Cheng, 2014):

max θo (7)

Xm

i¼1

λjxij ≤ xik (8)

Xn

j¼1

λjyij ≥ θyrk (9)

λj ≥ 0 (10)
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i ¼ 1; 2; . . . ; m; r ¼ 1; 2; . . . ; q; j ¼ 1; 2; . . . ; n (11)

Incorporating the DEA method in efficiency analysis may have some disadvantages. As
Sathye (2003) underlines, the main shortcoming of the DEA method is the relativity of
efficiency measures. Efficient DMUs (examined in the sample) are efficient only in relation to
other ones from that sample, which is why it is impossible to compare DMUs from different
samples (Sathye, 2003). Another common problem of DEA implementation is the limited
number of DMUs. To overcome these two drawbacks, a dynamic, instead of a so-called
contemporaneous perspective, should be applied (Flokou et al., 2017). The solution to this
problem is window – analysis, by which it is possible to measure the efficiency of a limited
number of DMUs in individual periods and to analyze it over time. DEA window analysis
generalizes the idea of moving averages to uncover the trend of DMU efficiency development
trend over time (Stefko et al., 2018). Each DMU is considered a separate unit in individual
periods in individual windows (Cooper et al., 2007). Hence the inputs and outputs in the
selected period are compared to corresponding ones in all other periods. The appropriate
determination of window size and length, along with the total number of different DMUs
under the inference, were presented by Cooper, Seiford and Tone work (2007). The benefit of
this method is both an increase in the number of DMUs (Jia and Yuan, 2017) and a full
description of their dynamic changes, both horizontal and vertical (Stefko et al., 2018).
Window analysis has been used to analyze devoted not only the healthcare sector (Flokou
et al., 2017; Ghahremanloo et al., 2020; Kazley andOzcan, 2009; O’Neill et al., 2008; Serv�an-Mori
et al., 2018), but also the banking sector (Sufian, 2007; Webb, 2003), wood industry (Hemmasi
et al., 2011) and port production (Cullinane et al., 2006), among others.

Data source and sample characteristics
In the study, the regional efficiency of the Polish healthcare sector was analyzed through the
perspective of 16 voivodeships between 2013 and 2018.We have decided to monitor the units
at the smallest possible regional level of tracking. That is why, to ensure the comparability
and availability of data, we used the NUTS 2 division. Unfortunately, data at a lower level of
aggregation – microdata – are not available. The analysis was carried out based on data
provided by Price Waterhouse Coopers (PWC), which gathered data from: the Ministry of
Health, the National Health Fund, the QualityMonitoring Center, the Central Statistical Office
and their own analyses.

We analyzed three aspects of the efficiency of the healthcare sector within individual
voivodeships: improvements in health conditions, consumer quality and the efficiency of
financial management. We confirmed the application of this approach in PWC’s Healthcare
Efficiency Index (Kozierkiewicz et al., 2019) and in the research of Jacobs et al. (2013), who
stated that including the aspect of improving the patient’s state of health in the analysis, as
well as the quality of services provided and financial management, is inevitable for a well-
established study. It is worth noting that incorporating quality into DEAmodels is extremely
problematic and requires an appropriate approach as quality can be perceived from various
perspectives, that is assistance, perceived health, technical issues or accreditation/
certification. Therefore, the selection of variables in this area requires special attention and
reference not only to the literature on the subject, but also to examining the relationship
between the variables covered by the analysis. The validity of including selected variables in
the analysis was confirmed by the literature review on the subject. The assignment of
variables to individual groups is presented in Figure 8.

Within the area of financial management efficiency, the issues of financing health services
from the perspective of the service provider and recipient, personnel, and fixed assets
management, as well as financial results of medical facilities, are raised. Hence, according to

The efficiency of
the healthcare

sector in Poland

2753



Baray and Cliquet (2013), the number of medical staff considered as the number of doctors
constitutes the primary indicator used in monitoring the economic outturn (Ferrier and
Trivitt, 2013; Liu et al., 2016; Stefko et al., 2018). What is more, together with the number of
hospital beds, it also reflects the size of the patient’s catchment area (Stefko et al., 2018). Stefko
et al. (2018) also rightly noted that each added bed allows the hospital and, therefore,
voivodeships, to provide medical services, increasing marginal profit for the healthcare unit.
On the other hand, it also generates additional costs that should be covered by the primary
payer; in Poland, it is – the National Health Fund. According to the literature review, the
number of hospital beds is widely used in national comparisons of healthcare services
(Byrnes and Valdmanis, 1994; Hollingsworth and Peacock, 2008; Ley, 1991; Magnussen and
Nyland, 2008; Mitropoulos et al., 2013). Comparisons between countries that use this indicator
were carried out by Varabyova and Schreyogg (2013) and Samut and Cafrı (2016). It was also
used in micro-scale comparisons, for example, by Wang et al. (2016) to compare child health
hospital services.

Capacity is used to denote the number of patients treated in hospitals in relation to the
number of hospital beds. It is connected with the cost-generating sphere of hospitalization
and is associated with the average length of patients’ stay. While capacity is being reduced,
the total cost is also being reduced due to the fall in the costs of hospitalizations (Stefko et al.,
2018). Stefko et al. also underlined that a low average length of stay implies more demanding
and, as a consequence, more expensive healthcare. On the other hand, discharging patients
too quickly may result in re-hospitalization, which in most cases generates even higher costs
than those during the patient’s initial admission. Those two variables are widely used when
examining healthcare efficiency (Miszczy�nska, 2019; Stefko et al., 2018; Varabyova and
Schrey€ogg, 2013).

The financial aspect of healthcare functioning is frequently touched on in comparisons of
both healthcare systems and hospitals. In, micro terms, indicators relating to the financial
analysis of healthcare entities are very often used, and in macro terms, those related to
expenditure transferred to health services are used. The latter can be considered from the
primary wage (recognized in the form of spending on hospital treatment or long-term care)
and household (e.g., expenditure on household health) perspectives. In that context,
Czypionka et al. (2014) analyzed hospitals from the perspective of their efficiency, financing
and ownership. Bastian et al. (2016) examined the impact of hospital efficiency on wellness in
the Military Health System. A cost and performance comparison of public-private
partnership and public hospitals was conducted by Caballer-Tarazona and Vivas-Consuelo
(2016). They incorporated a financial aspect to study the effect of strategic hospital alliances
on hospital efficiency. Bem et al. (2015) examined the relationship between hospital
profitability and debt ratios. The main objective of this study was to investigate whether, in
the absence of sufficient profits from operating activities, hospitals use debt as a source of
funding. The research led to the statement that hospitals characterized by low profitability
were more heavily indebted than those with high profitability ratios. Cyga�nska (2015) also
did a profitability assessment aimed to verify whether there was a statistical difference
between the financial situation of hospitals operating in the form of capital companies and
those that were becoming independent public healthcare institutions. No statistically
significant relationship between the size of the hospital and the moment of its transformation
was observed. Moreover, in her latest research, Cyga�nska developed a new measure –
the clinical efficiency index – which can be used to evaluate a hospital’s operational
efficiency based on both costs and clinical factors (Cyga�nska, 2019). The study showed that
conclusions drawn from the financial analysis differ when covering clinical aspects. Dubas-
Jak�obczyk et al. (2020) did a cross-sectional study on the financial performance of Polish
hospitals, analyzing the relationship between financial performance and particular variables.
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The quality of services provided, which is a significant area in efficiency assessment and
measurement, can also be examined from different perspectives – the entire system and
individual units. Onemeasurable effect of the quality of the functioning of the sector is the high
percentage of entities that hold accreditation certificates. On the other hand, there are waiting
lists for some medical procedures (Akinci and Patel, 2014; Akram et al., 2017; Kapoor, 2011;
Kenny, 2015; Miszczy�nska, 2018a; Miszczy�nska and Antczak, 2020; Sajid and Baig, 2007).

Improving health seems to be one of the fundamental indicators for efficiency assessment.
One of the most crucial indicators by which the measurable effect of a well-functioning
healthcare system can be assessed is the mortality rate (English et al., 2018; Kruk et al., 2018;
Tambeur et al., 2019). It can be considered in the form of an infantile dexterity index, or, for
example, compliance rates to be avoided for reasons of various diseases, such as chronic
obstructive pulmonary disease.

Empirical results and discussion
Data Envelopment Analysis – the results
The efficiency of healthcare services in 16 Polish voivodeships was analyzed using the DEA
output-oriented efficiency model with the assumption of constant returns to scale (the CCR
model) between 2013 and 2018. The variables (inputs/outputs) that relate to the efficiency of
the healthcare sector that were chosen for the analysis were collected and descriptive
statistics were examined (Table 2). From the descriptive statistics, we observed that in the
case of almost all outputs, the maximum is approximately from three up to ten times higher
compared to the minimum in each year. This indicated that the size of the regional
distribution was significant and that the voivodeships varied in terms of the examined
variables. The biggest differences across the variables were for accreditation {O}3 and
operating profit/loss (EBIDTA) {O}5. There was a huge spread in the level of funding within
the voivodeships. The variable “the number of medical staff” was also worth an in-depth
analysis. In this variable right-side skewness was observed, which indicated that there were
voivodeships in which the number of medical staff per inhabitant was far bigger than the
mean value.

Based on the results of the CCR model, we ranked the voivodeships according to their
efficiency. The results of this analysis outlined trends in the development of individual
performance indicators within voivodeships. Some voivodeships that were efficient
throughout the entire period were identified, including, Lubelskie, Lubuskie, Lodzkie,
Malopolskie, Podlaskie and Swietokrzyskie. Extending our analysis, we identified the
sources of productivity change between the first and last year of the study period by
determining pure technical efficiency change (TPE), scale efficiency change (scale), and
technological efficiency (TE). According to the results presented in Figure 9 and Figure 10,
both PTE and scale improved. In general, mean pure technical efficiency was found to span a
range of values from 97.22% in 2013 to 98.26 in 2018. Mean scale efficiency was also found
within the range of 96.08% in 2013 and 98.13% in 2018.

To make the analysis complete, we incorporated an output-oriented 2-years window DEA
model (with constant returns to scale), and therefore, five overlapping windows were
analyzed over the 6-years study. The literature confirms that such a narrow width of
windows is an advantage of the procedure. According to Flokou et al. (2017), it provides the
minimum common ground that allows a year-to-year efficiency comparison without
the probable distortion that a wider window would have imposed. It is also beneficial for the
analysis because it increases the number of voivodeships in the window. Considering a small
number of voivodeships, this proves to be a very desirable feature. Before using the DEA
model, special care was taken to ensure the correct direction of preferences. Thus, the results
were treated as stimulants and the inputs as destimulants. The average year-specific and
window-specific CRS model efficiency results are presented in Table 3 in which:
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(1) Rows represent window width,

(2) Intersections of a row and a column present an efficiency score in the context of a year
within a specific window

Moreover, vertical changes provide an indicator concerning the stability of the results for
each year across the two different windows. That is why, based on “row analysis,” the
efficiency trends of the voivodeships can be observed. The results presented in Table 3
showed some room for improvement in terms of units’ efficiency. The lowest and highest
levels of efficiencywere 93.43 and 98.15%, respectively. The spreads between the highest and
the lowest efficiency scores in the windows in question do not vary significantly, which is
presented by standard deviation results. Moving on to the results concerning average year-
specific and window-specific efficiency scores, considerable room for improvement is also
suggested. To be more specific, the lowest and highest year-specific mean efficiency scores
are still far from the 100% efficiency level. However, a significant increase has been noticed.
The detailed results of the 2-years-window showed the lowest efficiency scores in the
window: 2014–2015.

{I}1 {I}2 {I}3 {O}1 {O}2 {O}3 {O}4 {O}5

2013
Mean 3.136471 0.002542 0.04777 3.20625 0.060983 20.31875 0.450069 103.3438
Median 3.1 0.00271 0.046733 3 0.057983 21.45 0.1505 98.95
MIN 2.73 0.001623 0.040161 2.3 0.032787 4.1 �2.8 43.2
MAX 3.61 0.003584 0.069444 4.4 0.10989 41.6 3.2 178.2

2014
Mean 3.124375 416.0675 22.7875 4.583125 0.0534 0.08301 �0.01938 90.81813
Median 3.1 361.175 22.65 4.35 0.044613 0.063084 0.44 84.395
MIN 2.73 290.24 14.8 2.73 0.020379 0.032499 �3.64 58.88
MAX 3.57 620.61 28.9 6.3 0.121655 0.239808 2.75 147.57

2015
Mean 3.20875 416.29 22.7875 4.564375 0.060867 0.073325 0.476875 103.3894
Median 3.215 369.17 22.65 4.6 0.057837 0.046449 0.39 99.015
MIN 2.89 278.69 14.8 2.33 0.032755 0.023998 �2.8 43.28
MAX 3.61 616.04 28.9 5.9 0.109529 0.239808 3.26 178.27

2016
Mean 3.126875 412.1388 23.025 4.0575 0.049335 0.065567 �0.42563 91.87563
Median 3.045 366.98 23.75 4.35 0.044754 0.040695 0.25 92.39
MIN 2.78 286.29 15.3 1.52 0.03413 0.026667 �4.96 19.9
MAX 3.62 602.25 27.5 5.3 0.092251 0.34965 2.6 176.04

2017
Mean 3.205 477.4466 23.75 4.018125 0.051245 0.054528 �0.27719 93.14156
Median 3.2125 434.9175 24.4 4.15 0.047518 0.045441 �0.2225 96.4975
MIN 2.86 323.855 15.5 1.49 0.03653 0.028969 �4.185 20.48
MAX 3.615 695.955 28.3 5.1 0.085911 0.143164 2.25 163.035

2018
Mean 3.283125 542.7544 24.34625 3.97875 0.053694 0.054176 �0.12875 94.4075
Median 3.28 505.815 25.245 3.95 0.050806 0.048924 �0.11 100.29
MIN 2.94 358.25 15.69 1.46 0.036982 0.028003 �4.31 19.24
MAX 3.7 789.66 29.07 5.9 0.080386 0.107527 3.8 174.25

Source(s): Own elaboration

Table 2.
Descriptive statistics of
DEA model variables
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Source(s): Own elaboration 

Source(s): Own elaboration 

Figure 10.
Scale efficiency results

Figure 9.
Pure technical

efficiency results
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The window analysis was complemented by the study of trends for individual voivodeships
together with a detailed analysis of changes in the efficiency levels of the examined
voivodeships . The results are presented in Table 4. Hence, some abbreviations have been
applied: “I,” “D,” and “CONST,” denoting, respectively, an increase, decrease, or steadiness in
voivodeships efficiency. The last symbol indicates the transition from a fully efficient unit to
an also fully efficient unit. As mentioned above, within the whole analyzed period, some fully
efficient units were detected. Some of them (Malopolskie, Podlaskie and Swietokrzyskie) were
also efficient in all analyzed windows. Moreover, “þD” referred to an efficiency deterioration,
which led from a fully efficient unit to a non-efficient unit, while “Iþ” denoted a
transformation from a non-efficient unit to a fully efficient one. As Table 4 clearly shows, six
voivodeships improved their healthcare efficiency and became fully efficient units, while five
units suffered a decrease in efficiency and became ineffective.

Determinating the factors that affect efficiency – panel data econometric modeling
After determining the efficiency indicators, the last element of the analysis was to determine
the factors that influence it. For this purpose, panel data modeling was used. The analysis
covered the years 2013–2018. The dependent variable was the efficiency index calculated
using the DEA method (based on the output-oriented super-efficiency DEA model). For
explanatory variables the following set was chosen (for description, see Table 1):

(1) exp_house – the share of health expenditure in household revenues – {I}1– negatively
correlated with the dependent variable;

(2) exp_long_term – the expenses for long-term care – {I}2 – negatively correlated with
the dependent variable;

(3) med_staff – the number of medical staff – {I}3 – negatively correlated with the
dependent variable;

2013 2014 2015 2016 2017 2018
Entire window

(N 5 32)

Mean CRS efficiency
2013–2014 93.59% 95.65% 94.62%
2014–2015 95.65% 93.43% 94.54%
2015–2016 93.43% 96.78% 95.11%
2016–2017 96.78% 96.76% 96.77%
2017–2018 97.46% 98.15% 97.80%
Common year 93.59% 95.65% 93.43% 96.78% 97.11% 98.15%

Standard Deviation
2013–2014 9.91% 6.87% 10.60%
2014–2015 6.87% 9.83% 10.70%
2015–2016 9.83% 5.96% 10.80%
2016–2017 5.96% 6.77% 11.10%
2017–2018 4.62% 5.43% 10.10%
Common year 9.91% 6.87% 9.83% 5.96% 5.70% 5.43%

Number of efficiency units
2013–2014 10 10 20
2014–2015 10 10 20
2015–2016 10 11 21
2016–2017 11 11 22
2017–2018 11 12 23

Source(s): Own elaboration
Table 3.
Mean CRS results
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(4) death_copd – deaths to avoid in chronic obstructive pulmonary diseases – {O}1 –
positively correlated with the dependent variable;

(5) num_wlist – the number of people onwaiting lists – {O}2 – negatively correlatedwith
the dependent variable;

(6) acc – certificate of accreditation – {O}3 – positively correlated with the dependent
variable;

(7) profit – the profitability of gross sales of self-government hospitals in voivodeships
–{O}4 – positively correlated with the dependent variable;

(8) ebitda – EBITDA of local government units in voivodeships – {O}5 – positively
correlated with the dependent variable;

Before applying panel modeling, the correlations between the variables were checked. The
appropriate estimation procedure was determined based on the assumptions regarding
constancy or randomness of group and time effects, i.e. the appropriate pooled model, fixed
effects (FEM) or variable effects (REM) model was selected. The stationarity of the variables
was also checked using the Levin-Lin-Chu test. In order to preserve it, modeling was
performed based on appropriately transformed variables (see Table 5). Therefore, a pooled
estimationmodelwas used to estimate factors that affect the efficiency of the healthcare sector.
Table 6 presents the tests confirming the validity of the applied form of panel modeling. As a
result of themodeling, while maintaining the knowledge about the correlation of the variables,
variable {I}1 was excluded from the analysis. The modeling results are presented in Table 7.
Referring to the results, all variables included in the modeling received an economically
desirable sign when estimating the parameters. As a result of the correlation analysis, the
share of health expenditure in household revenues (exp_house variable)was excluded because
it correlated with other explanatory variables. The modeling showed that the efficiency of the
healthcare sector in individual voivodeships was not significantly influenced by deaths
avoided in chronic obstructive pulmonary disease and EBITDA of voivodeships.

Discussion
Adapting a public health policy to a rapidly changing environment seems to be the most
serious challenge for policy-makers in recent years. Thus, assessing the healthcare sector’s

Voivodeships (DMUs) 2013–2014 2014–2015 2015–2016 2016–2017 2017–2018

Dolnoslaskie I (þ) (þ) D I D D
Kujawsko-Pomorskie I D I I (þ) CONST
Lubelskie CONST CONST CONST CONST CONST
Lubuskie CONST CONST CONST CONST CONST
Lodzkie CONST CONST CONST CONST CONST
Malopolskie CONST CONST CONST CONST CONST
Mazowieckie D D D I I (þ)
Opolskie I (þ) (þ) D I (þ) (þ) D D
Podkarpackie (þ) D I (þ) (þ) D I I
Podlaskie CONST CONST CONST CONST CONST
Pomorskie I I (þ) CONST CONST CONST
Slaskie (þ) D D I D D
Swietokrzyskie CONST CONST CONST CONST CONST
Warminsko-Mazurskie (þ) D I (þ) CONST CONST CONST
Wielkopolskie CONST D CONST CONST CONST
Zachodniopomorskie I (þ) (þ) D I (þ) CONST CONST

Source(s): Own elaboration

Table 4.
Changes in the

efficiency of individual
voivodeships
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efficiency seems to be inevitable. A healthcare sector that is organized and performs well is
vital not only from the perspective of patient satisfaction but also from the standpoint of
managers. Efficiency analysis, as one of the main criteria of performance assessment, is

Hypotheses Tests

H0: is the OLS model Wald
H1: is the RE model F 5 1.30355 with p-value 5 0.316033

Hypotheses Tests

H0: is the OLS model Breusch-Pagan
H1: is the FE model LM 5 0.25437 with p-value 5 0.614015

Note(s): OLS – ordinary least squares, RE-random effects model, FE-fixed effects model, df-degrees of
freedom;
Significance levels: α 5 0.10*, 0.05 **, 0.01 ***
Source(s): Own elaboration

Variable Method Statistic p-value
H0: Panels contain unit roots
H1: Panels are stationary

Ld_EF Levin-Lin-Chu �1.569 0.0000 H1

ld_ exp_long_term �0.6686 0.0001 H1

ld_med_staff �1.6026 0.0000 H1

ld_death_copd �0.92942 0.0000 H1

ld_num_wlist �1.2484 0.0000 H1

ld_acc �1.4355 0.0000 H1

ld_profit �0.67082 0.0034 H1

ld_ebitda �1.4284 0.0000 H1

Source(s): Own elaboration

Panel pooled estimation
Time series length: 6
Dependent variable (Y): ld_EF
Robust HAC estimation

Coefficient St. dev. t-student p-value

const 0.182559 0.0483942 3.772 0.0036***
ld_ exp_long_term �1.31900 0.435889 �3.026 0.0128**
ld_med_staff �1.12161 0.212049 �5.289 0.0004***
ld_death_copd 0.0528789 0.183610 0.2880 0.7792
ld_num_wlist �0.576100 0.219187 �2.628 0.0252**
ld_acc 0.551036 0.120137 4.587 0.0010***
ld_profit 0.0946474 0.0399435 2.370 0.0393**
ld_ebitda 0.177038 0.173510 1.020 0.3316

Note(s): VIF < 10.0
R2 5 0.6435
Residuals normality test, χ2 5 4.806 with p-value 5 0.9044 (df 5 2)
Significance levels: α 5 0.10*, 0.05**, 0.01***, df – degrees of freedom
Source(s): Own elaboration

Table 6.
Diagnostic tests for the
panel data model

Table 5.
Stationarity testing

Table 7.
Estimation results
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considered by scientists not only in the context of financial decision making (Jena and
Philipson, 2013; Knapp et al., 2012; Willan and Kowgier, 2008) but also other managerial
aspects (Journard et al., 2010; Vanberkel et al., 2012). Thus, analyzing the efficiency of the
healthcare sector in Poland was fully justified. The analysis of the healthcare sector can be
conducted by analyzing a given country as a whole or from the perspective of the country’s
administrative divisions. Thus, we decided to analyze it from the perspective of
16 voivodeships. This approach is fully justified and supported by the literature
(Miszczy�nska, 2018b; Pelone et al., 2012; Stefko et al., 2018), as voivodeships significantly
affect the shape of the entire sector in Poland. They not only organize the system, but as the
founder public hospitals, they are simultaneously healthcare providers. Thus, they have a
huge impact on shaping solutions aimed at the more efficient functioning of a wide range of
processes. Their tasks to ensure equal access to healthcare services financed from public
funds are presented in the Act on healthcare services financed from public funds of August
27, 2004. According to this act, the voivodeships (and other types of local government units)
must perform tasks that include initiating, supporting, and monitoring the activities of the
local government community regarding health promotion and health education, and they
must stimulate actions for individual and collective responsibility for health protection.

The analysis of the data covered by our inference showed that the number of hospital beds
did not fluctuate significantly over the analyzed years, although there was a slight downward
trend related to the country’s policy regarding the optimal number of beds in hospitals. The
rationalization of the number of hospital bedswas carried out in unitswhere the use of the bed
during the year did not exceed the level suggested by the Ministry of Health. However, as
emphasized by Kuszewski et al. (2014), the main indicator should be the determination of the
structure and number of hospital beds in relation to the supply of health services and the
availability of healthcare products, not only to the number of beds. They also pointed out that
there are significant differences in the distribution of hospital beds between hospitals, and
thus also between regions, and there is clear regional asymmetry dictated by both the
insufficient bed base and its hypertrophy. The results of our research also supported this. In
2018, there were 55 beds per 100 population in the Pomorskie voivodeship and only 44 in
Malopolskie. Compared to 2013, in 2018, there was an increase in the rate of bed use recorded
in half of the voivodeships. The highest increase was recorded in the Slaskie voivodeship,
with almost 38 out of 47 patients treated per hospital bed. It was certainly related to the
increase in the number of medical staff and specialist medical equipment in these
voivodeships, as well as implemented health programs. It also resulted in an improvement in
the health of residents in terms of avoidable deaths and a reduction in infant mortality.

The analysis of the efficiency of healthcare services in Polish voivodeships carried out
using the DEA output-oriented model was based on the assumption of constant returns to
scale. This model allowed us to rank units according to their efficiency. The results outlined
trends in the development of individual performance indicators within individual
voivodeships. We identified voivodeships that were efficient throughout the entire period.
These included, among others, Lubelskie, Lubuskie, Lodzkie, Malopolskie, Swietokrzyskie or
Podlaskie. These results are consistent with the results of the research presented by
Miszczy�nska (2018b), in which Malopolskie was assessed as efficient and constituted a
benchmark for other, inefficient voivodeships. The results of the 2019 Healthcare Efficiency
Index report in Poland (Kozierkiewicz et al., 2019) also confirmed the high position of the
Malopolskie voivodeship. The remaining results are not analogous, and the discrepancies
that arose resulted from the analysis of the sector’s functioning based on a larger number of
more detailed indicators. Nevertheless, the results of our analysis, as in the case of the
Kozierkiewicz et al. report (2019), also led us to draw similar conclusions regarding the
functioning of the healthcare sector in the aspects presented in Figure 8. What is more, in our
research, we positively assessed the trend of patients’ improving assessment of access to
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doctors and diagnostic tests, a slight decrease in the number of people registered on waiting
lists for specialist doctors (also confirmed in the Supreme Chamber of Control, 2019), and a
slight increase in the number of units not requiring accreditation. Accreditation certification
is an extremely important determinant of the quality of services provided by amedical entity.
In the literature on the subject, it is noted that accredited hospitals, obtain ISO certification
relatively easily, but vice versa, which is related to the standards that a given unit must meet
(Miszczy�nska, 2019). Accreditation may bring greater financial benefits to a hospital,
allowing it to apply for higher contracts with the National Health Fund (Ministry of Health,
2020). Furthermore, since 2018, the National Health Fund has paid accredited hospitals extra
(Miszczy�nska and Antczak, 2020).

The efficiency analysis carried out using the DEA method allowed for further analysis to
determine the factors that influence the efficiency of healthcare in Poland. Based on the
econometric modeling, we distinguished the variables that have a statistically significant
impact on the efficiency of healthcare services. Taking into account the short time series, it
was necessary to conduct a panel analysis. The conducted inference allowed us to notice that
one of the factors that influence efficiency was expenses for long-term care. These are
expenses borne by the National Health Fund for long-term care for people over the age of 75.
As long-term care in Poland is underdeveloped and underfinanced, many people do not have
adequate care. They use up hospital resources, resulting in costs that are disproportionate to
the actual needs. Therefore, higher expenditure on long-term care make it more accessible
(Kozierkiewicz et al., 2019). However, in terms of our study, it should be noted that few
departments or units deal with long-term medical care compared to units with a different
specialty. The healthcare sector in Poland is largely underfunded (Dubas-Jak�obczyk et al.,
2020;Miszczy�nska, 2020), so allocatingmoremoney to long-term carewould be at the expense
of basic care. Thus, from the perspective of the efficiency of healthcare services, increasing
expenditure on this cost category translates into a reduction in the efficiency of the entire
sector.

Another variable that influence the efficiency of healthcare was the number of doctors
working in healthcare units (variable: med_staff ). According to the modeling results, the
efficiency of the healthcare system decreases with an increase in the number of doctors.
Medical staff plays a crucial role in terms of patient care, but they also generate very high
costs for healthcare facilities (Miszczy�nska andMiszczy�nski, 2020). Thus, in order to increase
efficiency, it would be necessary to invest in improving the qualifications of medical
personnel, and not in hiring new specialists. From the perspective of improving efficiency, it
seems desirable that patients could be treated more effectively with the same, not an
increasing number of doctors.

The number of peoplewaiting for a givenmedical service (variable: num_wlist) also affects
healthcare efficiency. The literature on the subject indicates that the number of people
waiting is not a precise measure of waiting lists or a precise indicator of the shortage in the
number of services (Kozierkiewicz et al., 2019), and there are many doubts as to the credibility
or usefulness of this information. Nevertheless, as the legal conditions for keeping waiting
lists are harmonized across the country, this figure may give a picture of the restriction of
access to services in a specific pool of clinics. Thus, the model we have built shows that as the
number of people waiting for medical services increases, efficiency decreases. This is a fully
justified mechanism. However, the problem lies not only in the inefficiency of the treatment
system, but also in the organization of referrals to these services (Dubas-Jak�obczyk et al.,
2020). The main problem is that a patient may sign up on the waiting list in several different
places, thus blocking other needy patients’ registration.

The accreditation certificate is a very important element of quality management in
healthcare. This was also reflected in our model, according to which an increase in the
percentage of hospitals with accreditation in a given year increases the efficiency of
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healthcare services. Obviously, obtaining accreditation does not automatically guarantee
high quality, but it is widely recognized that applying for accreditation is an expression of
interest in quality issues by the management of a facility (Kozierkiewicz et al., 2019). Thus,
obtaining accreditation should increase the probability of providing better quality services
(Dubas-Jak�obczyk et al., 2020). Better quality translates into higher efficiency, which has been
confirmed by our study.

The last variable in the model which proved to have a statistically significant impact on
the dependent variable was gross profitability of sales (variable: profit). An increase in this
ratio increases efficiency revenues. This means that to achieve a certain amount of profit, an
entity must achieve lower sales. On the other hand, in terms of the healthcare sector, the sales
profitability of the entire sector thus informs what profits or losses are generated by medical
activities in relation to the scale of revenues of this sector. Thus, the higher the profitability,
the higher the efficiency of the entire sector.

As Onen and Sayin (2018) underlined, the distribution, accessibility, and quality of
healthcare determine the level of the quality of people’s life. Based on the observed increase in
healthcare costs in OECD countries (Onen and Sayin, 2018), a higher emphasis should be put
on the evaluating healthcare entities and the organizational aspect of the healthcare sector
(Khushalani and Ozcan, 2017). Onen and Sayin’s view is particularly pertinent, not only in the
case of Poland, but also other countries that have recently been or are still subject to
continuous reforms of the healthcare system. Research in this area in terms of regions has
also been conducted in Slovakia (Stefko et al., 2018), the Czech Republic (Blatnik et al., 2017;
Kinkorov�a and Topol�can, 2012; Vot�apkov�a and �S�tastn�a, 2013) and Slovenia (Blatnik et al.,
2017; Lamov�sek and Klun, 2020). We believe that these studies are extremely valuable in
terms of their conclusions, particularly for countries that underwent reforms after the fall of
communism in 1989. The methods used in these studies and the conclusions drawn from
them may contribute to introducing similar changes in public policy with the scope of
organizing and financing the healthcare sector. Thus, from the Polish perspective, special
attention should be paid to analyses carried out in countries such as Bulgaria, Croatia,
Czechia, Estonia, Hungary, Lithuania, Romania, Slovakia and Slovenia. Those countries
reformed their systems solutions at the end of the 20th century or are still in the process of
transforming their universal health insurance model.

Conclusions
The healthcare sector in Poland has been undergoing constant reforms since the end of the
19th century. These changes were aimed at improving the efficiency of the sector, which
would also improve the quality of patients’ lives in the long term. In the short-term, the
healthcare system should provide services of the highest quality in the shortest time possible.
Due to the way services are administered in Poland, the healthcare system is very often
analyzed from a regional perspective, for example voivodeships, poviats or communes.
Voivodeships, poviats and communes, being local government units, have their own tasks,
which are regulated by laws at the national level as well as by acts of local legislation
(resolutions of relevant local government units). The role of local governments in health
protection and promotion can be considered in three areas: the system organizer, the owner of
health care units and the implementor of public health tasks (Tubek, 2010).

The fact that healthcare expenditures represent a substantial share of public expenditure
puts significant pressure on rationalizing costs. To this end, in the last decade, theMinistry of
Health has implemented an ongoing program of reforms in the public hospital sector.
Although the system has changed significantly twice in that period, no major improvement
has been noticed. Thus, extensivemonitoring of healthcare sector efficiency seems inevitable.

The in-depth literature review justified the application of the DEA window analysis.
Taking into account not only the principles of providing, financing, and accounting for health
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services, as well as the aspect of the ownership structure of public hospitals, it seems fully
justified to conduct a study from a regional perspective. The analysis focused on showing
regional disparities using a 2-yearswindow analysis. The conducted study presented an inter-
temporal efficiency scheme for the technical performance of Polish voivodeships in terms of
healthcare. The findings showed that some voivodeships were efficient in all the years,
according to the CCR findings. In the context of the window analysis, the study identified
individual efficiency trends together with “all-windows” best and worst performers. It
revealed that a high level of pure technical and scale efficiencyweremaintained over the entire
period. However, it should be underlined that, neither the scale efficiency nor the technological
change had improved in 2018 compared to 2013. Moreover, the voivodeships’ situation was
not stable, as evidenced by fluctuations in the value of the efficiency indicators. It was
frequently observed that some units gained and immediately afterward lost efficiency in the
analyzed period. Hence, the spatial diversity in the efficiency of voivodeships was confirmed.
The study revealed that it is particularly important to notice and consider changes aimed at
ensuring equal access to health services in the analyzed regions. Over-intensification results in
specific systemic failures in some regions at the expense of others. The results also made it
possible to identify the factors that influence the efficiency of the healthcare services sector.
The catalog of these factors includes those relating to healthcare expenses, the length of
waiting lists, medical personnel, accreditation and the profitability of medical units. The
determination of factors that influence efficiency of the healthcare sector is extremely
important because it shows the areas that should be improved. These factorsmay also indicate
the directions of changes in the healthcare sectors of countries with the same or similar health
system design (Czech Republic, Slovakia, Hungary).

As far as the study’s limitations and future research are concerned, a more detailed
analysis would be of great value. We believe that conducting the analysis at the voivodeship
level was fully justified; however, a lower level of data aggregation, for example from the
perspective of communes or the hospitals themselves, would reveal important information
regarding the difficulties faced by healthcare entities in Poland. It would also be extremely
important to conduct a comparative analysis of the efficiency of countries that reformed their
systems at the end of the 20th century or that are still in the process of transformation,
especially now, during the COVID-19 pandemic.
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Kierunki Zmian, NIK, Warszawa.
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