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Abstract: There is growing evidence of a positive association between health care providers’
financial standing and the quality of care. In Poland, the instable financial situation and growing
debt of public hospitals has been a source of concern for more than two decades now. The objectives
of this paper were to compare the financial performance of public hospitals in Poland, depending
on the ownership and organizational form; and analyze whether there is an association between
financial performance and the chosen variables. We conducted a cross sectional study covering the
whole population of public hospitals operating in 2018. The total number of included units was 805.
The hospitals’ financial outcomes were measured by several variables; Spearman’s rank correlation
was calculated, and a multivariable logistic regression model was performed. In 2018, the majority
of public hospitals in Poland (52%) generated a gross loss, while 40% hospitals had overdue
liabilities. There were statistically significant differences between hospital groups, with university
hospitals and those owned by counties (local hospitals) being in the most disadvantageous situation.
Additionally, corporatized public hospitals performed worse than those functioning in the classic
legal form of independent health care units. Urgent actions are needed to measure and monitor the
potential impact of financial performance on the quality of care.
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1. Introduction

There is growing evidence on the positive association between the health care providers’

financial standing and the quality of care [1-6]. In general, providers that generate profit might have
better capacity to finance investment and pay higher wages and/or attract more skilled staff,
contributing to quality of care improvement [5]. Financially stable hospitals are better able to
maintain reliable systems and provide resources for quality improvement [1]. Therefore, monitoring
financial performance of heath care units is important in the context of improving efficiency and
securing the organizational sustainability of care provision [7,8].

In Europe, hospitals constitute the cornerstone of health care provision and are financed mainly
from public sources [9]. In 2017, services provided by hospitals consumed more than 35% of total
current health expenditures in 24 European countries (out of the 33 for which data are available); the
share of public financing in total hospital expenditures was more than 80% in 26 countries and
publicly owned hospital beds constituted more than 60% of all hospital beds in 22 countries (out of
the 31 for which data are available) [10]. Within the last three decades, implementation of diverse
hospital care cost-containment mechanisms has been a common trend of European health systems
[9,11].
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In Poland, as in many other Central and Eastern Europe countries, the hospital sector is
characterized by historically oversized infrastructure, the prevalence of publicly owned
hospitals/beds, and a highly fragmented hospital ownership structure [12]. In 2017, there were 6.6
hospital beds per 1000 people in Poland, in comparison to the EU average of 5.0 (in case of curative
care beds the ratios were 4.9 vs. 3.7) [10]. In 2018, publicly owned hospital beds constituted 87% of
the total number of hospital beds in Poland [13]. Private hospitals, although numerous, are usually
small, often single-specialty units. The ownership structure of public hospitals is fragmented, divided
between the three levels of local government (municipalities, counties, voivodships), ministries, and
medical universities [14]. Regardless of the ownership structure, the vast majority of services
provided by hospitals are financed from public sources (95% in 2016-2017) [15]. The main payer is
the National Health Fund, whose main revenue sources are premiums from the public health
insurance system. The payer contracts medical services based on a tender or (rarely) negotiations
formula and is obliged to guarantee equal principles for all types of providers [16]. The hospital
owners often provide financial support for investments project in their hospitals [14], yet can be
characterized by different capacities in this area [17].

The instable financial situation and growing debt of public hospitals in Poland has been a source
of concern for more than two decades now [18-22]. Numerous hospitals face challenges in setting
their liabilities while their owners (local governments, medical universities, and ministers) are forced
to secure additional sources of financing. The Ministry of Health systematically gathers and publishes
aggregated data on the total value of hospitals liabilities, including overdue ones (arrears) [23]. The
main share of hospital arrears goes to drugs, materials, and energy suppliers (70% of total overdue
liabilities in 2018) [23]. Running arrears usually do not impact service delivery —vendors usually
agree to renegotiate the payment schedule/interest rate. The dominant legal form of public hospitals
(SPZOZ) has no bankruptcy capacity, which may contribute to more flexible vendor-buyer relations
as well as less strict financial accountability policies [20]. However, there have been isolated cases
when the bailiff has taken over the indebted hospital account [24]. Additionally, the persistence of
arrears generates additional costs—penalty interests for not settling liabilities on time. Analysis on a
group of 52 hospitals owned by local government units showed that in a two year period, 2015-2016,
the aggregated value of such penalties was more than 39 million PLN, approx. 5% of the total arrears
value [22]. Additionally, the debt restructuration processes carried out by hospitals might lead to
increasing the share of long-term liabilities, e.g., by taking loans and opening lines of credit in banks
or other financial intermediaries in order to settle arrears (the debt roll-over process). The fragmented
data for a group of 52 hospitals owned by local governments show that between 2015 and 2016,
approx. 13% of the total value of loans was devoted to settling previously generated liabilities. The
loan security usually consisted of the revenues from the contract with the public payer and/or
securities provided by the local governments [22]. As a consequence, the persistence of the arrears
generates a significant financial burden for the hospital owners, increasing their risk of insolvency.
Within the last two decades the central government has made several direct attempts to deal with the
hospital debts problem. They have provided different requirements and solutions for indebted
hospitals: bail-out programs including restructuration elements (2005) [25] or corporatization with
debt-relief plans (2009 and 2011) [26,27]. Additionally, also implemented in 2017, the hospital
network reform, although not directly targeted at the hospital’s debt problem, included elements
aimed at improving the relationship between the payer and hospital care providers while ensuring
continuity and stability of financing for the latter [28].

Several recently published studies have been focused on financial performance of hospitals in
Poland [29-31]. Yet these covered a limited number of hospitals, based on their specialty and/or
geographical location. For example, a study by Siedlecki et al. (2016) covered 201 hospitals and
included data from 2012. The authors compared financial indicators between urban and rural
hospitals, concluding that the latter are characterized by better financial condition [29]. Krzeczewski
et al. (2019) conducted a longitudinal study (2007-2016) on a group of 118 hospitals, comparing
financial performance of units from big vs. smaller cities. The results indicated that hospitals located
in cities with a population above 100,000 people perform better financially than those from smaller
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cities [31]. The author of this paper published a study on financial conditions of university hospitals
in Poland [30]. The study covered 21 out of 41 university hospitals functioning in 2014. The results
indicated the general difficult financial situation of the analyzed units, yet with simultaneous huge
disparities between individual providers [30]. Additionally, the available reports developed by audit
institutions present individual hospitals case studies and/or include a small sample of hospitals
[20,22,32,33]. For example, a longitudinal (2005-2014) analysis conducted by the Supreme Audit
Office (2016) covered eight public hospitals [20], which received mentioned in the previous
paragraph government financial support aimed at managing the hospitals debt problem [25]. The
results showed, that only in three out of eight audited hospitals, did the support received lead to
lasting improvement of the financial situation, including the complete reduction of overdue liabilities
[20].

The general objective of the current analyses was to provide a comprehensive overview of the
financial standing of all public hospitals in Poland in 2018. The specific objectives were (1) to compare
the financial performance of public hospitals depending on the ownership status and the type of the
organizational form; (2) to analyze whether there is an association between the public hospitals’
financial standing and the chosen variables, e.g., total assets, revenues, and costs.

2. Materials and Methods

2.1. Study Design and Participants

We conducted a cross sectional study covering the whole population of public hospitals
operating in 2018 in Poland. These hospitals can take three legal/organizational forms: (1) the basic
legal form of independent health care units (samodzielny publiczny zaktad opieki zdrowotnej—
SPZOZ), (2) research institutes, and (3) corporatized public hospitals (Table 1). SPZOZs constitute the
vast majority (both in terms of number of units and their share in the total number of beds). Both
SPZOZs and research institutes do not have bankruptcy capacity and the final responsibility for their
financial deficits falls on the owners. The type of owner roughly corresponds with the scope of
services provided: counties usually own general local hospitals, voivodeships own regional,
multidisciplinary hospitals while medical universities run highly specialized clinics [14]. Hospitals
owned by ministries constitute a diverse group, including, inter alia: single specialty clinics, military
hospitals, and highly specialized research institutes.

Table 1. Legal/organizational forms of public hospitals in Poland.

Share of units in total
Legal consequences of

Legal form financial deficit Owners number of public
hospitals beds in 2018¢
e Donothave
bankruptcy capacity; e Local 80.29
If the hospital t t -
Independent health care * € flospita’ canhio governments (per owner: 29.9%
. . cover the financial loss? (counties/cities; . L
units (samodzielny . . . counties/cities; 34.5%
. . .  the owner has to cover it voivodships) . . o
publiczny zaktad opieki .. . voivodeships; 11.5%
. or make a decision about e  Medical . . .
zdrowotnej—SPZOZ) . . . L medical universities;
hospital liquidation® universities

B 4.3% ministries
. Ministries ? )

e  Donothave

bankruptcy capacity; e  Ministry of
Research institutes e Incase of liquidation Health 3.5%
the liabilities are taken (supervisory body)

over by the state
Corporatized public e  Subject to regulations e Local

16.3%
hospitals (commercial applicable to commercial governments 6.3%
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companies with the code companies (incl. (counties/cities;
majority of/all shares bankruptcy capacity) voivodships)
belonging to public
body)

athe regulations related to the situation wherein the hospital generates a financial loss (calculated as
net loss + depreciation costs) were changed over time (until 2015, the owner could also make the
decision to corporatize the indebted hospital)

b the decision to liquidate is not straightforward, especially in the case of local governments as they
are still obliged to guarantee the continuity of service provision for the local community.

< publicly owned hospital beds constituted 87% of the total number of hospital beds.

The total number of public hospitals for which data were available in 2018 was 805 (95% of all
public hospitals). This number included 659 SPZOZs, 17 research institutes, and 129 corporatized
public hospitals. The information on the hospital owner was available only for the first two
categories, thus, while comparing hospitals per ownership and organizational form, a total number
of 676 and 805 units were included, respectively.

2.2. Data Sources and Variables

The source of data was the statistics form ‘MZ-03,” submitted by all public health care providers
to the Center for Information Systems in Health Care (an analytical institution supervised by the
Ministry of Health). The form covers a range of financial data retrieved mainly from the balance sheet
and the profit and loss statement [34]. The form submission is obligatory for all public health care
providers in Poland (the response rate each year is above 95%).

For the providers financial condition assessment two categorical and three continuous variables
were used. The categorical variables were:

e generation/existence of gross profit (profit before tax); yes—there is gross profit, no—there is
no gross profit, the hospital generated gross loss

e generation/existence of arrears (overdue liabilities); yes—there are overdue liabilities, no—
there are no overdue liabilities

In terms of continuous variables, the following outcome indicators (measured in percentages) were
used:

e gross profit margin (profit or loss before tax per total revenues);
o debt ratio (total liabilities per total assets);
e the share of arrears (overdue liabilities) in total liabilities.

The choice of outcome indicators was based on (1) the data availability, (2) their broad applicability
in financial analyses [7,35,36], and (3) their particular importance for the Polish health sector
(indicators involving arrears value).

2.3. Statistical Analyses

Continuous variables were expressed as mean (standard deviation, SD) or as median
(interquartile range, q1-q3), as appropriate. The Shapiro-Wilk test was used to assess conformity
with a normal distribution. The Kruskal-Wallis test was used to compare continuous variables
between the ownership and organizational form groups. Categorical variables were described by
percentages and compared using the x2 test.

Spearman’s rank correlation was calculated to assess the association between the chosen
financial variables. A univariate and multivariable logistic regression model was performed in order
to identify the significant predictors of gross profit generation and arrears existence (as dichotomous
variables). Odds ratios (ORs) with their corresponding 95% confidence intervals (CI) were computed
and reported. Diagnostic accuracy was assessed using receiver operating characteristics (ROC)
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curves, and areas under the ROC curve (AUC) with 95% ClIs. Statistical analyses were performed
using SPSS 23.0 (SPSS Inc., Chicago, IL, USA). p-values < 0.05 were accepted as statistically significant.

3. Results

3.1. Participants’ Descriptive Statistics

There are huge disparities between the analyzed units in terms the values of the main financial
variables. Table 2 presents median values of the total assets, revenues, costs, and liabilities as well as
the gross profit/loss and arrears per analyzed hospitals groups. Tables S1 and S2 in Supplementary
online files present complete descriptive statistics. In 2018, among all 805 public hospitals, the median
values (q1-q3) for the total assets, revenues, costs, and liabilities were as follows: 27.9 (9.8-68.3)
million PLN; 35.8 (12.8-81.1) million PLN; 36.5 (12.9-84.5) million PLN; 6.4 (1.4-20.9) million PLN.
The median value of the gross loss was -0.6 (-2.8-0.3) million PLN, while in terms of arrears, the
median was above zero only in the case or research institutes (Table 2). If applying the value of total
assets and/or revenues as a proxy measure of the hospital size, the data confirm that county hospitals
are usually small (local) hospitals; those owned by voivodeship are of medium size; while university
clinics include the biggest units. Hospitals owned by ministers constitute the most differential, in
terms of the unit size, group (Table 2, Tables S1 and S2 in Supplementary Files).
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Table 2. Median values of basic financial variables per hospital groups (million PLN, 2018).
Hospitals n Median (q1-q3), Million PLN
classification: Total assets Total revenues Total costs Gross profit/loss  Total liabilities Arrears
Coué:i;trydty 309 24.7 (7.7-49.0) 365 (11.9-62.7)  37.4(11.9-63.8) 0.2 (-2.4-02) 8.0 (1.4-17.9) 0.0 (0.0-1.5)
-
g Voivodeship 236 34.0(10.8-824)  36.8(123-121.2) 362 (122-121.4) 0.4 (-2.6-0.3) 5.6 (1.2-26.3) 0.0 (0.0-0.06)
& uﬁi‘;ﬁy 40 1382(81.6-211.3) 224.4 (115.1-353.8) 231.6 (117.5-358.7) 0.5 (-6.9-07)  42.6 (16.4-85.6) 0.0 (0.0-11.7)
Ministry 91 22.2 (6.1-80.4) 19.3 (6.6-60.8) 18.7 (6.3-65.5) 0.9 (-0.6-0.4) 2.3 (0.5-12.2) 0.0 (0.0-0.0)
ALL owners 676 284(9.4-70.2) 363 (121-87.3)  36.6 (12.2-89.8) 1.4 (-2.6-0.3) 6.7 (1.3-22.6) 0.0 (0.0-1.0)
. SPZOZ 659 27.9(9.2-68.3) 359 (115-85.6) 359 (11.5-86.8) 0.0 (-2.4-0.3) 6.4 (1.2-213) 0.0 (0.0-0.9)
»E Iif:telz:: 17 141.9(34.2-282.8) 133.9(35.0-281.2) 137.8(35.5-284.8) -3.1(7.3-(-07))  40.7 (6.5-92.4) 4.3 (0.0-11.6)
[
g Corgsgitized 129 260(107-50.2) 339 (20.1-60.3)  35.0 (21.3-61.6) 0.7 (-3.7-0.2) 5.9 (2.9-147) 0.0 (0.0-0.9)
ALL legal forms 805 27.9(9.8-68.2)  35.8(12.8-81.1)  36.5(12.9-845)  -0.1(-2.8-0.3) 6.4 (1.4-20.9) 0.0 (0.0-1.0)
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3.2. Financial Performance per Hospital Owners

In 2018, out of 676 public hospitals (for which information on the owner was available), only 344
(50.9%) providers generated a gross profit, while 272 (40.1%) hospitals had arrears. The share of units
with a gross profit ranged from 44.7% among county hospitals to 69.2% for those owned by ministries
(p < 0.001) (Figure 1). In the case of two owners (counties and medical universities) the majority of
units generated a gross loss. The biggest share of units with arrears was in the group of providers
owned by medical universities: 52.5%, while the lowest was among ministerial units: 27.5% (p <
0.001).

80%
69.2%
70%
Bl 53.0% 52.5%
) 48.5%

50% 44.7% 45.0%
409

o 31.8%
30% 27.5%
20%
10%

0%

county or city county voivedeship (n=236) medical university (n=40) ministry (n=91)
{n=303)
M Share of units with gross profit B Share of units with arrears

p-values from x? test; p-value < 0.001 for both categorical variables
Figure 1. Share of hospitals with gross profit and arrears (%) per ownership groups in 2018.

In 2018, there were statistically significant differences in the values of the all three financial
performance indicators between the unit ownership groups (Table 3). In the case of the gross profit
margin ratio, the median value was the highest in providers owned by ministries 1.0% (-1.3%-3.6%)
and the lowest in county providers —1.2% (-5.6%—1.2%). The debt ratio was the highest in university
hospitals—median value of 30.6% (19.1%-51.5%). Additionally, the median value of the share of
arrears in total liabilities, although it equals 0.0% for all ownership groups, has the broadest
interquartile (q1-q3) range in the case of university hospitals. In general, university hospitals and
those owned by counties have the most disadvantageous values of the three outcome indicators
(Table 3).

Table 3. Financial indicators per ownership group, in 2018.

Variable

(percentage, A cormty ‘B’ ‘C’ medical , . .
. or city . . . . D’ ministry H-value
median, q1- voivodeship university p-value
county
q3)/Owner
n 309 236 40 91
Gross profit -1.2 (-5.6— . -0.7 (-2.8- . 23.3
margin 12) 0.0 (-4.1-0.9) 0.4) 1.0 (-1.3-3.6) <0.001
. 245 (14.2- 17.9 (9.9- 30.6 (19.1- 60.9
Debt ratio 51.2) 33.7) 51.5) 9.8 (5.1-19.5) <0.001
Sh £ i 223
are ot arrearsim 4 10.0-10.4) 0.0 (0.0-2.3) 0.0 (0.0-13.6) 0.0 (0.0-0.1) <0.001

total liabilities
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Median (q1-q3); H-value of the Kruskal-Wallis test statistic; p-values from the Kruskal-Wallis test;
statistically significant post hoc pairs comparisons (* p < 0.05; ** p < 0.001): gross profit margin (A-D
** B-D **); debt ratio (A-B **, A-D **, B-C *, B-D *, C-D **); share of arrears in total liabilities (A-B *, A-
D* C-D¥).

Post hoc pairs comparison indicated statistically significant differences inter alia between (1)
ministerial hospitals and those owned by counties (p < 0.001) and voivodeships (p <0.001) in terms of
the gross profit margin median value; (2) voivodeship hospitals and those owned by counties (p >
0.001); medical universities (p < 0.05) and ministries (p < 0.05) in terms of the debt ratio; (3) county
hospitals and those owned by voivodeships (p < 0.05) and medical universities (p < 0.05) in terms of
the share of arrears in total liabilities (Table 3).

3.3. Financial Performance per Hospital Organizational Form

In 2018, out of 805 public hospitals only 389 (48.3%) providers generated a gross profit, while
324 (40.2%) hospitals had arrears. The share of units with a gross profit ranged from 17.6% among
research institutes to 51.7% for SPZOZs (p < 0.001) (Figure 2). In the case of two organizational forms
(research institutes and corporatized public hospitals) the majority of units generated a gross loss.
The share of units with arrears ranged from 39.3% among SPZOZs to 70.6% among research institutes
(p <0.001).
B0%
70.6%
70%

60%

51.7%

50%

39.3% 41.1%

40%

34.9%

30%
20% 17.6%

10%

0%
SPZOZ (n=653) Research institute {(n=17} Corporatized public {(n=129}

B Share of units with gross profit W Share of units with arrears

p-values from x? test; p-value < 0.001 for both categorical variables
Figure 2. Share of hospitals with gross profit and arrears (%) per organizational form, in 2018.

In 2018, there were statistically significant differences in the values of the all three outcome
measures between the units with different organizational form (Table 4). SPZOZs have the most
advantageous values of all three indicators: the highest median value of the gross profit margin: 0.0%
(-4.0%-1.4%) and the lowest median value of the debt ratio: 19.6% (10.6%-39.8%), as well as the
lowest interquartile range (q1-q3) of the share of arrears in total liabilities: 0.0% (0.0%-5.6%) (p <
0.001). Research institutes had the higher share of arrears in total liabilities among the three provider
groups: 6.5% (0.0%-20.4%) (p < 0.001). Post hoc pairs comparison indicated statistically significant
differences between SPZOZs and corporatized public hospitals in terms of both the gross profit
margin (p < 0.001) and debt ratio median values (p < 0.05) (Table 4). Additionally, research institutes
had a higher median value of the share of arrears in total liabilities than hospitals functioning in both
remaining organizational forms (p < 0.05) (Table 4).



Int. ]. Environ. Res. Public Health 2020, 17, 2188 9 of 16

Table 4. Financial indicators per organizational form comparison in 2018.

Variable
(percentage, 184
‘B’ h
median, q1- ‘A’ SPZOZ inr;?f::: corporatized H-value 1
q3)/Organizationa public p-vatue
1 form
n 659 17 129
fi 2.5 (-7.9- (- 17.2
Gross profit 0.0 (~4.0-1.4) P70 19109 <0.001
margin 0.4))
Debt ratio 19.6 (10.6-39.8) 26.1 (15.1-73.5) 28.0 (13.5-48.3) 9.3 0.01
h f i 2
Share ofarrearsin 0 60 560 65(00204) 0.0 (0.0-7.8) ? 0.01

total liabilities

Median (ql-q3); H-value of the Kruskal-Wallis test statistic; p-values from Kruskal-Wallis test;

statistically significant post hoc pairs comparisons (* p < 0.05; ** p < 0.001): gross profit margin (A-C
**); debt ratio (A-C*); share of arrears in total liabilities (A-B *, B-C *).

3.4. Factors Associated with Hospitals” Financial Performance

As expected, there is strong positive correlation between a hospital’s total assets and the value
of both total costs and revenues (r = 0.92, p < 0.001 for both variables) (Table S3 in Supplementary
Material). All three variables which can be used as proxy indicators of the hospital’s size (total assets,
revenues, and costs) are positively correlated with the value of arrears and the debt ratio, and
negatively correlated with the gross profit margin.

Results of the logistic regression model confirm that both the ownership status and the
organizational form, as well as the hospital size (measured by the value of total assets/revenues/costs)
can be statistically significant predictors of the hospital’s financial standing measured by the
generation of gross profit and existence of arrears. Supplementary files present results of univariate
(Tables 54 and S5) and multivariable logistic regression models (Tables S6-59). In terms of the latter,
when including the ownership status variable, the increase in the value of total revenues by 10 million
PLN, decreases the chances of gross profit generation by 7% (OR = 0.93, 95% CI 0.90-0.95, p < 0.001)
and increases the chances of arrears by 8% (OR = 1.08, 95% CI 1.05-1.10, p < 0.001) (Table 5). When
including the organizational form variable, an increase in the value of total revenues by 10 million
PLN decreases the chances of gross profit generation by 6% (OR = 0.94, 95% CI 0.92-0.96, p < 0.001)
and also increases the chances of arrears existence by 6% (OR = 1.06, 95% CI 1.04-1.08, p < 0.001)
(Table 6). Corporatized public hospitals are 54% less likely to generate gross profit than SPZOZs (OR
= 0.46, 95% CI 0.31-0.68, p < 0.001). Similar associations can be observed in multivariable logistic
regression models, when including total assets or cost variables (Tables S6-S9 in Supplementary
Material).

Table 5. Multivariable logistic regression models predicting gross profit and arrears generation
(ownership group and revenues as variables).

Generation/existence of gross profit Generation/existence of arrears

Variable Adjusted OR Adjusted OR
(95% CI) p-value (95% CI) pvalue
Ownership group:
Country or city 1 1
Voivodeship 1.73 (1.21-2.47) 0.003 0.38 (0.26-0.55) <0.001
Medical university 4.05 (1.74-9.46) <0.001 0.30 (0.13-0.70) 0.005
Ministry 3.29 (1.94-5.60) <0.001 0.34 (0.20-0.58) <0.001

Revenues (10 million PLN) 0.93 (0.90-0.95) <0.001 1.08 (1.05-1.10) <0.001
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AUC 0.70 (0.66-0.74) 0.71 (0.67-0.75)

OR—odds ratio, AUC —area under the curve.

Table 6. Multivariable logistic regression models predicting gross profit and arrears generation
(organizational form and revenues as variables).

Generation/existence of gross . .
Generation/existence of arrears

profit
Variable
Adjusted OR Adjusted OR
p-value p-value
(95% CI) (95% CI)
Organizational form:
SPZOZ 1 1
Research institute 0.31 (0.08-1.13) 0.077 2.31 (0.75-7.09) 0.144
Corporatized public ~ 0.46 (0.31-0.68) <0.001 1.17 (0.79-1.73) 0.446
Revenues (10 million
PLN) 0.94 (0.92-0.96) <0.001 1.06 (1.04-1.08) <0.001
AUC 0.69 (0.65-0.72) 0.71 (0.67-0.74)

OR—odds ratio, AUC —area under the curve.

4. Discussion

In 2018, out of 805 public hospitals in Poland, the majority of units (59.8%) generated a gross
loss, while 40.2% of hospitals had arrears (overdue liabilities). There were statistically significant
differences in the hospitals’ financial performance depending on the type of owner (Figure 1, Table
3) and the legal form (Figure 2, Table 4). Local, county hospitals and university clinics are
characterized by more disadvantageous values of the financial situation indicators than regional
hospitals and those owned by ministries (Table 3). Additionally, hospitals functioning in the
prevailing, classic legal form of independent health care units (SPZOZ) perform better financially
than corporatized public hospitals and research institutes (Figure 2, Table 4).

Numerous previous studies, conducted in different countries, indicated that the type of
ownership might be an important factor determining hospital financial performance [8,37,38]. Our
study focused solely on public hospitals, thus, the scope of owners was limited. Still, statistically
significant differences in the hospital financial performance were identified. Currently in Poland,
local (county and/or city-county) hospitals are facing major challenges related to both the level of
financing as well as doctor deficits [39,40]. In 2018, the majority of county hospitals generated a gross
loss (55.3%) while almost half of units had overdue liabilities (48.5%). Between 2018 and 2019, the
National Association of County Hospitals (including more than 130 county hospitals) issued several
official petitions to the central policy-makers, asking for increased financing and emphasizing their
risk of insolvency, mainly due to rising staff costs and limited financing under the new 2017 network
regulations [41]. In general, the problem of small county hospitals functioning and their role in the
national health system has been a central issue of policy-makers” debates for many years now. There
have been proposals of their acquisition by regional administrations, liquidation, and/or
transformation into local long-term care centers [21]. This type of solution was introduced, inter alia,
in Romania, Hungary, and Croatia [12].

University hospitals constitute a unique group of in-patient services providers. They provide
highly specialized care for most complicated, severe cases, and also conduct teaching and research
activities. Challenges related to developing adequate payment mechanisms for teaching hospitals
have been addressed by researchers from different countries [42—44]. In Poland, the majority of
university hospitals operating in 2018 generated a gross loss and had overdue liabilities (55% and
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53% of units, respectively). A mixture of factors, including lack of dedicated regulations taking into
account university hospitals’ special character (high cost of services, the burden of educational
activities), weak governance, and a unique legal environment which hampers flexible management
approaches, might contribute to the fact that many university hospitals are among the highly
indebted ones [30,45].

Our results showed statistically significant differences in financial performance outcomes
between hospitals functioning in different organizational/legal forms (Figure 2, Table 4). For example,
corporatized hospitals had a more disadvantageous median value of gross profit/loss margin and a
higher debt ratio than units functioning in the classical legal form of independent health care units (-
2.1% (-9.1%-0.9%) vs. 0.0% (-4.0%—1.4%); p <0.001 and 28.0% (13.5%—48.3%) vs. 19.6% (10.6%—-39.8%);
p < 0.05, respectively) (Table 4). However, in both hospital groups, there was high diversity of the
individual units’ financial performance. Corporatization of public hospitals was pursued in many
countries as a means to improve hospital management, i.e., by increasing autonomy [9,46]. In Poland,
this process was based on the individual, bottom-up initiatives of the hospital owners (mainly local
governments) and supported by two central government programs conducted between 2009 and
2013 [26,27]. In general, under both programs, owners that decided to transform their hospitals into
commercial code companies might receive additional financial support from the state to cover
existing hospital liabilities (a corporatized unit started operation debt free). Our results are in line
with some of the previously published analyses [32] and suggest that corporatization of public
hospitals have not improved their financial standing.

Finally, regarding factors that might contribute to a hospital’s difficult financial situation, our
results showed a positive correlation between the hospital’s size (measured, i.a., by total assets value)
and the debt ratio and negative correlation with the gross profit margin. This contradicts the existence
of economies of scale, yet, can be explained by the overall characteristics of the Polish hospital sector.
University clinics and research institutes constitute the group of the biggest hospitals in Poland. The
majority are highly specialized, multidisciplinary centers with several hundred beds. The issue of the
difficult financial situation of this type of hospitals has been emphasized, i.a., in the analyses and
case-studies conducted by the Supreme Audit Office [33,45,47,48]. The auditors indicated that these
hospitals face numerous challenges related to ineffective management and inadequate revenue
sources [47,48].

Hospitals throughout the world operate in heavily regulated environments [49,50]. There is an
abundance of external factors that influence different aspects of hospital functioning, including the
ability to generate revenues and contain costs. Therefore, while assessing hospitals’ financial
performance, the national health policy context must be carefully analyzed. In Poland, numerous
previous analyses indicated that there is no single, leading cause of public hospitals’ poor financial
standing and debt problem [18-22,39]. Instead there is a mix of both macro- and micro-level factors
that contribute to undermining public hospitals’ financial standing. At the system level, these include
weak stewardship [18,19]; oversized infrastructure [19]; inadequate tariff valuation [19,21]; central
regulations on medical workers’ salaries [20,39]; underfunding and/or lack of health needs analysis
and matching funding; and inadequate financial mechanisms [18,19]. At the level of particular
hospitals, additional micro-level features might be leading factors, including poor management (i.a.,
regarding cost containment procedures, especially in relation to staff costs) [20]; weak owner control
[19]; the general state of the hospital’s infrastructure (the need for investment expenditures) [19]. The
importance of individual micro-factors is highlighted by a huge diversity in hospitals’ financial
standings. Entities with a gross loss and a high debt level as well as profitable ones with proper
liquidity coexist [20,30].

The problem of public hospitals running overdue liabilities exists in many Central and Eastern
European countries (e.g., Romania, Hungary, Croatia, and Bulgaria) [12]. However, there seems to
be a gap in literature concerning financial conditions of hospital providers in Europe. The vast
majority of the relevant studies identified by the authors of this paper, are focused on the United
States (US) market [1-7,35,37,38]. To the authors knowledge, this is the first study comprehensively
assessing public hospitals’ financial standing in Poland based on national level data. The whole
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population of public hospitals was covered, including data usually excluded from publicly available
statistical bulletins [15,51] on ministerial hospitals, research institutes, and corporatized public
hospitals. The study provides an important insight for national policy-makers. There are, however,
important limitations to be noted. Our data source (form MZ-03) provides only limited financial data
[34], thus, we could not include more detailed characteristics of hospitals (e.g., some basic input data:
number of beds/wards, number of staff or type of specialty, reference level). As a consequence, we
could not include in our analyses other important variables that could potentially influence hospitals’
financial performance. Additionally, no data on hospital outputs were available. In general, in Poland
the availability of data on health system providers functioning constitutes a huge challenge [52]. In
the case of the hospital sector, there is no comprehensive data warehouse allowing for an individual
unit comparison [52]. As a consequence, we could not include more precise hospital characteristics
in our analyses, or assess the relationship between hospitals’ financial standing and any form of
outputs (e.g., number of discharges, beds-days, etc.). Another important limitation is related to the
choice of the outcome indicators. The concept of ‘financial performance/condition” is complex and
multidimensional [1,35]. Therefore, the choice of the indicators may impact the results. Recent
evidence from the US suggests that composite financial performance scores (combining multiple
measures) might be more appropriate for hospitals than single indicators [1]. Due to the data
availability, our study covered a limited number of five (partially interrelated) financial performance
indicators.

Being aware of the above-mentioned limitations, we believe that this study provides important
implications for both researchers and policy-makers. In the case of the former, there is a need to plan
and conduct studies aimed at (1) developing a comprehensive framework/composite scores for
hospitals financial performance assessment; and (2) assessing the potential impact of financial
performance of public hospitals in Poland on the quality of care provided. The available evidence
suggest that hospitals’ strong financial performance is associated with an improved quality of care

[1,3-6]. Thus, taking into account the results of our study, conducting studies aimed at measuring
the relationship between hospitals’ financial standing and the quality of care provided is extremely
important in Poland. In the case of implications for national policy-makers, the most important ones
relate to (1) developing regulations aimed at providing access to data allowing for above-mentioned
research; and (2) close monitoring of the fiscal context of the persistence of public hospitals” arrears
[53,54]. In case of the latter, the impact of hospitals” debts on the overall public deficit in Poland
should be analyzed.

5. Conclusions

In 2018, the majority of public hospitals in Poland (52%) generated a gross loss, while 40% of
hospitals had overdue liabilities. There were statistically significant differences between hospital
groups, with university hospitals and those owned by counties (local hospitals) being in the most
disadvantageous financial situation (Table 3). Additionally, corporatized public hospitals performed
worse than those functioning in the classic legal form of independent health care units (Table 4).
There is an urgent need to measure and monitor the potential impact of the financial performance of
public hospitals in Poland on the quality of care provided.

Supplementary files: The following are available online at www.mdpi.com/xxx/s1, Table S1: Hospitals’
descriptive statistics per ownership group, Table S2: Hospitals” descriptive statistics per organizational form,
Table S3: Univariate logistic regression models predicting gross profit and arrears generation (including
ownership groups), Table S4: Univariate logistic regression models predicting gross profit and arrears
generation (including organizational form groups), Table S5: Spearman correlation coefficients (n = 805), Table
S6: Multivariable logistic regression models predicting gross profit and arrears generation (ownership group
and total assets as variables), Table S7: Multivariable logistic regression models predicting gross profit and
arrears generation (organizational form and total assets as variables), Table S8: Multivariable logistic regression
models predicting gross profit and arrears generation (ownership group and total costs as variables), Table S9:
Multivariable logistic regression models predicting gross profit and arrears generation (organizational form and
total costs as variables)



Int. ]. Environ. Res. Public Health 2020, 17, 2188 13 of 16

Author Contributions: All authors meet the authorship criteria and agree to the submission of the manuscript.
All authors have made substantial contributions to the conception or design of the work, according to the
International Committee of Medical Journal Editors (ICM]JE) and to the Committee on Publication Ethics (COPE).
Conceptualization, K.D-J., A K,; methodology, K.D-J., EK; formal analysis— K.D-J., E.K,; investigation and data
gathering K.D-J., A.K.; writing—original draft preparation, K.D-J.; writing—review and editing, K.D-J., EK,,
A K; supervision, K.D-J. All authors have read and agreed to the published version of the manuscript.

Funding: World Bank provided financial support to the preparation of the ‘Report on Hospital Arrears in Poland
2010-2018" and holds copyrights to it.

Acknowledgments: The analysis conducted for the purpose of this article were part of the Word Bank ‘Report
on Hospital Arrears in Poland 2010-2018". The authors solely are responsible for their views presented in this
article and they do not necessarily express the views or policies of the World Bank. The World Bank does not
guarantee the accuracy of the data included in this work.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Akinleye, D.D.; McNutt, L.A.; Lazariu, V.; McLaughlin, C.C. Correlation between hospital finances and
quality and safety of patient care. PLoS ONE 2019, 14, e0219124.

2. Barnes, M.; Oner, N.; Ray, M.N.; Zengul, F.D. Exploring the Association between Quality and Financial
Performance in U.S. Hospitals: A Systematic Review. ]. Health Care Financ. 2017, 44, 2017.

3. Bazzoli, G.J.; Chen, H.F.; Zhao, M.; Lindrooth, R.C. Hospital financial condition and the quality of patient
care. Health Econ. 2008, 17, 977-995.

4.  Beauvais, B.; Wells, R. Does money really matter? A review of the literature on the relationships between
healthcare organization finances and quality. Hosp. Top. 2006, 84, 20-28.

5. Dong, G.N. Performing well in financial management and quality of care: Evidence from hospital process
measures for treatment of cardiovascular disease. BMC Health Serv. Res. 2015, 15, 45.

6. Encinosa, W.E; Bernard, D.M. Hospital Finances and Patient Safety Outcomes. Ing. . Health Care Organ.
Provis. Financ. 2005, 42, 60-72.

7.  Suarez, V.; Lesneski, C.; Denison, D. Making the case for using financial indicators in local public health
agencies. Am. |. Public Health 2011, 101, 419-425.

8. Cho, N.-E.; Hong, K. A Kitchen with too Many Cooks: Factors Associated with Hospital Profitability.
Sustainability 2018, 10, 323.

9. Schwierz, C. Cost-Containment Policies in Hospital Expenditure in the European Union. European
Commission. European Economy Discussion Paper 037. September 2016. Available online:
https://ec.europa.eu/info/publications/economy-finance/cost-containment-policies-hospital-expenditure-
european-union_en (accessed on 17 February 2020).

10. Eurostat Database 2020. Available online: https://ec.europa.eu/eurostat/data/database (accessed on 15
February 2020).

11. Clemens, T.; Michelsen, K.; Commers, M.; Garelb, P.; Dowdeswellc, B.; Brand, H. European hospital
reforms in times of crisis: Aligning cost containment needs with plans for structural re-design? Health Policy
2014, 117, 6-14.

12. Dubas-Jakobczyk, K.; Albreht, T.; Behmane, D.; Bryndova, L.; Dimova, A.; Dzakula, A.; Scintee, 5.G,;
Smatana, M.; Velkey, Z.; Quentin, W.; et al. Hospital reforms in 11 Central and Eastern European countries
between 2008 and 2019: A  comparative analysis. Health  Policy 2020, in press,
doi:10.1016/j.healthpol.2020.02.003.

13. Rejestr Podmiotéw Wykonujacych Dzialalno$¢ Lecznicza. Register of health care providers. Data on
31.12.2018. Available online: https://rpwdl.csioz.gov.pl/ (accessed on 15 February 2020).

14. Sowada, C.; Sagan, A.; Kowalska-Bobko, I.; Badora-Musial, K.; Bochenek, T.; Domagata, A.; Dubas-
Jakobcezyk, K.; Kocot, E.; Mrozek-Gasiorowska, M.; Sitko, S.; et al. Poland: Health system review. Health
Syst. Transit. 2019, 20, 1-256.

15. Gléwny Urzad Statystyczny. Zdrowie i Ochrona Zdrowia w 2017. Health and health care in 2017. Warszawa
2019. Available online: https://stat.gov.pl/obszary-tematyczne/zdrowie/zdrowie/zdrowie-i-ochrona-
zdrowia-w-2017-r-,1,8. html (accessed on 15 February 2020).

16. Ustawa z Dnia 27 Sierpnia 2004r. o Swiadczeniach Opieki Zdrowotnej Finansowanych ze Srodkéw
Publicznych. Bill on Medical Services Financed form Public Sources. (Dz.U. 2004 nr 210, poz. 2136 z p6zn.



Int. ]. Environ. Res. Public Health 2020, 17, 2188 14 of 16

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

zm). Available online:
http://prawo.sejm.gov.pl/isap.nsf/download.xsp/WDU20042102135/U/D20042135Lj.pdf (accessed on 31
March 2020). (In Polish).

Ministerstwo Finansow. Wskazniki Dochodéw Podatkowych dla Poszczegolnych Jednostek Samorzadu
Terytorialnego. Tax Revenues Indicators Per Local Government Units. (In Polish). Available online:
https://www.gov.pl/web/finanse/wskazniki-dochodow-podatkowych-dla-poszczegolnych-jednostek-
samorzadu-terytorialnego-gmin-powiatow-i-wojewodztw (accessed on 31 March 2020).

Boulhol, H.; Sowa, A.; Golinowska, S.; Sicari, P. Improving the Health-Care System in Poland, OECD
Working Paper No. 957, 2012. Available online: https://www.oecd-ilibrary.org/economics/improving-the-
health-care-system-in-poland_5k9b7bn5qzvd-en (accessed on 15 February 2020).

World Bank. Poland —Improving the Financial Sustainability of the Hospitals Sector —Towards a Systemic
Approach, April 2014. Available online:
http://documents.worldbank.org/curated/en/200981468092357399/pdf/882630PRIORITY0aper0Poland020
140ENG.pdf (accessed on 15 February 2020).

Najwyzsza Izba Kontroli. Restrukturyzacja Wybranych SPZOZ Korzystajacych ze Srodkéw Publicznych.
SPZOZs Restructuration Processes. Supreme Audit Office. Warszawa 2016. (In Polish). Available online:
https://www .nik.gov.pl/plik/id,11697,vp,14057.pdf (accessed on 15 February 2020).

Najwyzsza Izba Kontroli. Raport: System Ochrony Zdrowia w Polsce—Stan Obecny i Pozadane Kierunki
Zmian. Warszawa 2019. Supreme Audit Office. Report: Health care system in Poland —Current Situation
and Recommended Changes. Warszawa 2019. (In Polish). Available online:
https://www nik.gov.pl/plik/id,20223,vp,22913.pdf (accessed on 15 February 2020).

Regionalna Izba Obrachunkowa. Informacja o Wynikach Kontroli Koordynowanej: Kontrola Zadtuzenia
SPZOZ, dla Ktérych Podmiotem Tworzacym sa Jednostki Samorzadu Terytorialnego. Regional
Accountancy Committee. Audit Results—Debts of SPZOZ Owned by Local Governments. Krakéw 2018.
(In Polish). Available online:
https://www.rio.gov.pl/modules/Uploader/upload/kontrola_koordynowana_zadluzenie_spzoz_www.pd
f (accessed on 15 February 2020).

Ministerstwo Zdrowia. Warto$¢ Zobowigzan Wymagalnych SPZOZ wg Stany na 31.12.2018. Value of
Arrears. (In Polish). Availabe online: https://www.gov.pl/web/zdrowie/zadluzenie-spzoz (accessed on 21
March 2020).

Klinger, K. Wzrosty Diugi Szpitali, a Zmiany w Systemie nie Dadza Szans na ich Cigcie. Obserwator
Finansowy 2017. (In Polish). Available online: https://www.obserwatorfinansowy.pl/forma/rotator/
wzrosly-dlugi-szpitali-a-zmiany-w-systemie-nie-dadza-szans-na-ich-ciecie/ (accessed on 15 February
2020).

Ustawa z Dnia 15 Kwietnia 2005 r. o Pomocy Publicznej i Restrukturyzacji Publicznych Zaktadéw Opieki
Zdrowotnej. Bill on Public Support and Restructuration of Health Care Providers. (Dz.U. 2005 nr 78 poz.
684). (In Polish). Available online: http://prawo.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20050780684
(accessed on 15 February 2020).

Plan, B. Uchwata Nr 58 /2009 Rady Ministréw z Dnia 27 Kwietnia 2009 r. w Sprawie Ustanowienia Programu
Wieloletniego pod Nazwq “Wsparcie Jednostek Samorzqdu Terytorialnego w Dziataniach Stabilizujgcych System
Ochrony Zdrowia”; Regulation on Supporting Local Governments in Activities Aimed at Health System
Stabilization; Rada Ministréw, Warszawa 2009.

Ustawa z Dnia 15 Kwietnia 2011 r. o Dzialalnosci Leczniczej. Bill on Therapeutic Activities. (Dz.U. 2011 nr
112 poz. 654). (In Polish). Available online: http://prawo.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=
WDU20111120654 (accessed on 15 February 2020).

Dubas-Jakébczyk, K.; Kowalska-Bobko, I.; Sowada, C. The 2017 reform of the hospital sector in Poland —
The challenge of consistent design. Health Policy 2019, 123, 538-543.

Siedlecki, R.; Bem, A.; Ucieklak-Jez, P.; Predkiewicz, P. Rural Versus Urban Hospitals in Poland. Hospital's
Financial Health Assessment. Procedia Soc. Behav. Sci. 2016, 220, 444-451.

Dubas-Jakébczyk, K. Ocena sytuacji finansowej szpitali uniwersyteckich na podstawie sprawozdan
finansowych za rok 2014. University Hospitals Financial Situation Assessment—Based on Financial Statements
for the Year 2014. Zeszyty Naukowe Politechniki Slaskiej Seria Organizacja i Zarzadzanie, 2017 nr 100/2017.
(In Polish). Available online: https://www.polsl.pl/Wydzialy/ROZ/ZN/Documents/z%20100/Dubas-
Jak%C3%B3bczyk.pdf (accessed on 15 February 2020).



Int. ]. Environ. Res. Public Health 2020, 17, 2188 15 of 16

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Krzeczewski, B.; Krzeczewska, O.; Pluskota, A.; Pastusiak, R. Does the agglomeration effect occur in the
hospital sector? The impact of agglomeration economies on the financial performance of hospitals—An
evidence from Poland. Int. |. Health Plan. Mgmt. 2019, 34, 553-571.

Najwyzsza Izba Kontroli. Dzialalnos¢ Szpitali Samorzadowych Przeksztatconych w Spétki Kapitalowe. In
Functioning of Corporatized Hospitals; Supreme Audit Office: Warszawa, Poland, 2015. Available online:
https://www .nik.gov.pl/plik/id,8411,vp,10488.pdf (accessed on 15 February 2020). (In Polish).

Najwyzsza Izba Kontroli. Funkcjonowanie Wybranych Instytutéw Badawczych Nadzorowanych Przez Ministra
Zdrowia; Functioning of Research Institutes Supervised by the Ministry of Health; Supreme Audit Office:
Warszawa, Poland, 2018. Available online: https://www.nik.gov.pl/kontrole/R/17/003/KZD/ (accessed on
15 February 2020). (In Polish).

Glowny Urzad Statystyczny. MZ-03 —Sprawozdanie o Finansach Samodzielnych Publicznych Zaktadéw
Opieki Zdrowotnej. MZ-03 Financial Reporting of Independent Health Care Units. 2018. Available online:
https://bip.stat.gov.pl/dzialalnosc-statystyki-publicznej/badania-statystyczne/pbssp-na-2018/czesc-
druga/259,zestaw.html (accessed on 15 February 2020).

Das, D. Factor analysis of financial and operational performance measures of non-profit hospitals. |. Health
Care Financ. 2009, 36, 13-23.

Burkhardt, ].H.; Wheeler, J. Examining Financial Performance Indicators for Acute Care Hospitals. Health
Care Financ. 2013, 39, 1-13.

Shen, Y.; Eggleston, K.; Lau, J.; Schmid, C. Hospital Ownership and Financial Performance: What Explains
the Different Findings in the Empirical Literature. Ing. ]. Health Care Organ. Provis. Financ. 2007, 44, 41-68.
Oner, N.; Zengul, F.; Ozaydin, B.; Pallotta, R.A.; Weech-Maldonado, W. Organizational and Environmental
Factors Associated with Hospital Financial Performance: A Systematic Review. ]. Health Care Financ. 2016,
43, 2016.

Dubas-Jakdbczyk, K.; Domagata, A.; Mikos, M. Impact of the doctor deficit on hospital management in
Poland: A mixed-method study. Int. ]. Health Plan. Mgmt. 2019, 34, 187-195.

Biardzki, M. Zmierzch Szpitali Powiatowych. Fall of the County Hospitals. Menedzer Zdrowia 2018, 4-5/2018.
(In Polish). Available online: https://www.termedia.pl/Zmierzch-szpitali-powiatowych-,12,33158,1,0.html
(accessed on 15 February 2020).

Ogodlnopolski Zwigzek Pracodawcéw Szpitali Powiatowych. National Association of County Hospitals.
Warszawa 2019. (In Polish). Available online: http://ozpsp.pl (accessed on 15 February 2020).

Koenig, L.; Dobson, A.; Ho, S.; Siegel, ] M.; Blumenthal, D.; Weissman, ]J.S. Estimating the mission-related
costs of teaching hospitals. Health Aff. 2003, 22, 112-122.

Lee, M. Financial Analysis of National University Hospitals in Korea. Osong Public Health Res. Perspect. 2015,
6, 310-317.

Safarani, S.; Ravaghi, H.; Raeissi, P.; Maleki, M. Financial challenges of teaching hospitals and providing
solutions. J. Educ. Health Promot. 2018, 7, 155, d0i:10.4103/jehp.jehp_95_18.

Najwyzsza Izba Kontroli. Funkcjonowanie Szpitali Klinicznych; Functioning of Clinical Hospitals; Supreme
Audit Office: Warszawa, Poland, 2015. (In Polish). Available online:
https://www .nik.gov.pl/plik/id,9304,vp,11527.pdf (accessed on 15 February 2020).

Harding, A.; Preker, A. Understanding Organizational Reforms. The Corporatization of Public Hospitals.
HNP Discussion Paper. September 2000. Available online:
http://documents.worldbank.org/curated/en/905371468780563628/pdf/288770Harding110rganizationall
whole.pdf (accessed on 15 February 2020).

Najwyzsza Izba Kontroli. Funkcjonowanie Wybranych Instytutéw Badawczych Nadzorowanych Przez Ministra
Zdrowia; Functioning of research institutes supervised by the Ministry of Health; Supreme Audit Office:
Warszawa, Poland, 2012. (In Polish). Available online: https://www.nik.gov.pl/plik/id,4233,vp,5394.pdf
(accessed on 15 February 2020).

Najwyzsza Izba Kontroli. Efekty dziatalnosci Instytutow Badawczych; Functioning of Research Institutes;
Supreme Audit Office: Warszawa, Poland, 2016. Available online:
https://www .nik.gov.pl/plik/id,10114,vp,12426.pdf (accessed on 15 February 2020). (In Polish).

Kuntz, L.; Scholtes, S.; Vera, A. Incorporating efficiency in hospital-capacity planning in Germany. Eur. ].
Health Econ. 2007, 8, 213-223, d0i:10.1007/s10198-006-0021-6.

Saltman, R.; Duran, A.; Dubois, H. (Eds.). Governing Public Hospitals; European Observatory on Heath
System and Policies: Copenhagen, Denmark, 2011.



Int. ]. Environ. Res. Public Health 2020, 17, 2188 16 of 16

51.

52.

53.

54.

Centrum Systemoéw Informacyjnych Ochrony Zdrowia. Biuletyn Statystyczny Ministerstwa Zdrowia.
Ministry of Health Statistical Bulletin. 2019. (In Polish). Available online: https://bip.stat.gov.pl/dzialalnosc-
statystyki-publicznej/badania-statystyczne/pbssp-na-2018/czesc-druga/259,zestaw.html (accessed on 15
February 2020).

EVIPNet Europe. Situation Analysis on Evidence Informed Health Policy Making. Poland. Copenhagen:
WHO Regional Office for Europe. 2019. Licence: CC BY NC SA 3.0 IGO. Available online:
http://www.euro.who.int/__data/assets/pdf_file/0020/414164/WHO-EVIPNet-Europe-SA2-Poland-Sep-
2019.pdf?ua=1 (accessed on 15 February 2020).

Chawla, M. Controlling Health Expenditures. In Current Issues in Fiscal Reform in Central Europe and the
Baltic States 2005; La Ursen, T., ed.; World Bank: Washington, DC, USA, 2006; pp. 99-134.

Kutzin, ]J. Conceptual Framework for Analysing Health Financing Systems and the Effects of Reforms. In
Implementing Health Financing Reform: Lessons from Countries in Transition; Kutzin, J.; Cashin, C.; Jakab, M.,
Eds; WHO Regional Office for FEurope: Copenhagen, Denmark, 2010 Available online:
http://www.euro.who.int/__data/assets/pdf_file/0014/120164/E94240.pdf (accessed on 15 February 2020).

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
‘ @ @ \ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).



