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ABSTRACT 

The purpose of the article. The study aims to analyze how these special rules of financing during 
the pandemic affected the financial situation of hospitals in Poland. 

Methodology. We analyzed a sample of 86 Polish hospitals from 2019 to 2021. The financial 
condition is assessed based on financial ratios and the synthetic measure M1. We employ the 
Kruskall-Wallis test to confirm the differences between the values of financial ratios in the analyzed 
period. 

Results of the research. We confirm that due to the special rules and financing, combined with 
underperformance, the financial condition of Polish hospitals has slightly improved – especially in 
the case of operating margin, EAT to debt ratio and ROA.  
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INTRODUCTION 

The COVID-19 pandemic primarily covered the period 2020–2021, in which  

a significant part of resources was redirected to meet the needs of infected patients. 

This redirection of resources was accompanied by substantial sanitary and 

epidemiological restrictions, resulting in limited access to services for other 

patients. 

The financial condition of Polish hospitals is the subject of continual 

discussion – and despite constant changes in the rules of financing – it has not 

improved (Miszczyńska and Miszczyński, 2021). The pandemic has created 

entirely new conditions for the functioning of hospitals. The study aims to analyze 

how these special rules, forced by the pandemic, have affected the financial 

situation of hospitals in Poland.  

We hypothesize that limiting the number of services provided, combined 

with a flat-rate financing system and additional funding, could positively impact 

the financial situation of Polish hospitals.  

A research sample covers 86 Polish hospitals from 2019 to 2021 and is 

limited by the data completeness. The data comes from the Orbis database. 

1. HOSPITALS VS. PANDEMIC 

The COVID-19 pandemic, which hit in late 2019 and early 2020, has put  

enormous pressure on health systems, especially in the hospital sector. The vast 

pressure revealed weaknesses related to the organization, such as personnel and 

equipment shortages or personal protective equipment.  

When it comes to Poland, on March 2, 2020, numerous important solutions 

from the point of view of the functioning of the healthcare system were  

introduced, including transforming selected hospitals into infectious facilities, 

wards into infectious units and creating temporary hospitals (Chmielowiec et al., 

2022). 

Since then, most resources, especially inpatient care, have been diverted to 

treating COVID-19 patients, influencing the structure of medical services. As  

a result, medical rehabilitation activities and planned services have been  

substantially limited. In primary care, online doctor consultation has become  

a primal form of service provision. Hospitals began to function in a special  

sanitary mode, and from the point of view of "non-covid" patients, it created  

a vital barrier to healthcare services (Cantor et al., 2022). This limited access to 

health services was observed practically worldwide, and hospital services were 

affected by this decline to a greater extent than outpatient services (Xiao et al., 

2021). Both lower and high-income countries, irrespective of the degree of the 

COVID-19 outbreak, reported a reduction in healthcare services utilization 
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(Dopfer et al., 2020; Melnick and Maerki, 2021; Roy et al., 2021; He et al., 2022), 

especially in the early days of the pandemic (Coughlin et al., 2020; Xu et al., 2021; 

Kim et al., 2022). Studies indicate a general decrease in the bed occupancy rate 

(Hu et al., 2022), except for intensive care beds (Trentini et al., 2022).  

Without a doubt this decrease in the level of use of health services that was 

observed during the pandemic, may not only be related to limited access resulting 

from the redirection of funds for the treatment of infectious patients or the  

tightened sanitary regime and closure of health facilities but may also be the result 

of avoiding visits due to fear of infection during the pandemic (Lee and You, 

2021; Synhorst et al., 2021).  

Also, in Poland, despite the significant number of COVID-19 cases, the  

activity of hospitals in terms of medical services significantly decreased (Chart 1). 

The number of patients treated in 2020 fell by 24%, as did the number of medical 

services. In 2021, we could see a slight increase, but not to pre-pandemic levels 

(Grudziaż-Sękowska et al., 2022; Narodowy Fundusz Zdrowia, 2022). Patients 

usually indicated long waiting times and temporary closure of healthcare facilities 

or their transformation into COVID-19 dedicated centers as the most common 

barriers that lowered access to health services (Mularczyk-Tomczewska et al., 

2022). 

 

 
Chart 1. Number of hospital patients and provided services in 2019-2021 (PLN) 

Source: own study based on Narodowy Fundusz Zdrowia (2022). 

 

Lower performance, combined with increased hospitalization costs (György 

and Simionescu, 2021; Lalani et al., 2023), among others, due to the new sanitary 

regime or a higher number of cases requiring respiratory ventilation, strongly  

affected the financial situation of hospitals. The financial condition of inpatient 

facilities deteriorated significantly (Carroll and Smith, 2020; Fried et al., 2020; 

0

2000000

4000000

6000000

8000000

10000000

12000000

14000000

16000000

18000000

0

2000000

4000000

6000000

8000000

10000000

2019 2020 2021

number of patients number of services provided



 

 

74 

 

Agnieszka Bem, Paweł Prędkiewicz, Rafał Siedlecki, Paulina Ucieklak-Jeż, Jan Žukovskis 

Khullar et al., 2020; Behzadifar et al., 2022; Hu et al., 2022; Li et al., 2023). The 

American Hospital Association estimated that hospital losses reached $202,6  

billion between March 1 and June 30, 2020 (Hu et al., 2022) and experienced  

a 45% decrease in operating revenue (Lalani et al., 2023). This decline was  

significant in the case of systems where hospitals are paid for performance.  

Hospitals suffered substantial losses in health systems where activity-based  

payment is the main financing scheme, and governmental control is limited 

(Waitzberg et al., 2021).  

Several findings report an increased likelihood of financial distress in 2020 – 

higher by 6,93 p.p. compared to 2019 (Bai et al., no date; Wang et al., 2022). He 

et al. (2022) reported a negative impact on hospitals’ operating margins (OM) in 

the USA. On the other hand, Li et al. (2023) found that California hospitals  

experienced a significant increase in total margin (TM), with government  

hospitals in a particularly good position. In terms of operating margins (OP), they 

also observed a solid growth, especially for large and medium-sized hospitals, 

with the growing gap between small and large hospitals. However, this situation 

should be treated as an emergency – the source of this change may be the increased 

payments that hospitals received in 2020, which were later corrected (Li et al., 

2023). Using a case study method, Carroll and Smith (2020) show how the  

epidemic caused dramatic financial losses for hospitals and that the bulk of those 

losses are rooted in lost revenue. Lalani et al. (2023) studied the financial situation 

of U.S. academic hospitals and reported a deterioration in 2020 and subsequent 

improvement in 2021, although not all indicators have recovered to pre-pandemic 

levels. Wang et al. (2022), based on quarterly data, describe substantial volatility 

of financial indicators in Californian Hospitals during the pandemic. They also 

stress the role of governmental aid programs, which prevented progressive  

deterioration of financial performance. 

Most European countries have introduced special mechanisms for financing 

hospitals during the pandemic to prevent the deterioration of hospitals' financial 

conditions. The solutions in this area were varied – usually, they consisted of  

introducing new rates for treatment (or updating the budget) or submitting  

additional payments to existing daily or case rates – expressed as pay rate or  

percentage (Quentin et al., 2020; Waitzberg et al., 2021, 2022; Küçük, 2022). 

Maintaining the current level of funding despite lower activity was one of the 

methods to deal with short-term financial shortages (Quentin et al., 2020).  

As a result, in Poland, the reduced medical activity of hospitals was  

accompanied by a significant increase in funding. During the pandemic, hospitals 

obtained additional streams of funding to compensate for the extra costs  

associated with functioning in an increased sanitary regime (3% of the contract 

value) and financial allowances for medical staff involved in the care of  

COVID-19 patients (initially 50% and then, 100%, with a limit of up to PLN 
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15,000) (Narodowy Fundusz Zdrowia, 2021; Niżnik, 2021). At the same time, 

new rates for providing services for COVID-19 patients were introduced (Quentin 

et al., 2020). Although the share of expenditure on hospital treatment in total  

current spending decreased from 41% to 38% in the analyzed period, both  

expenditure on inpatient treatment and the value of hospital contracts steadily  

increased (Chart 2).  

The new mechanism for financing hospital care, introduced in 2017,  

probably impacted the behavior of hospitals during the pandemic and, as a result, 

their financial situation. This reform aimed to ensure comprehensive access to 

hospital services and to guarantee adequate financing of hospital health services. 

The transition to a Diagnosis-related group (DRG) – based budget (estimated 

based on previous activity) was a vital change element. Healthcare providers  

qualified for the basic hospital provision system ("hospital network") have  

guaranteed financing of all services but cannot choose the range of services they 

intend to provide. A flat-rate system means the hospital receives an estimated 

budget based on previous activity (Mikos and Urbaniak, 2017; Pietryka, 2018; 

Quentin et al., 2020). In economic terms, this means a considerable change –  

hospitals have no economic incentive to accept more patients. In earlier periods, 

the treatment of more patients did not automatically guarantee increased financial 

resources. Still, finally, the payer usually reimbursed part of the overperformance, 

and some categories of benefits, such as labor, were financed without limits.  

 

 
Chart 2. Current spending on healthcare in 2019-2021 (PLN) 

Source: own study based on: Narodowy Fundusz Zdrowia (2022) and GUS (2022). 

 

For Polish hospitals, this may mean an improvement in their permanently 

difficult financial situation. Naruć (2022) reports, based on a sample of infectious 
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hospitals, an increase in revenues during the pandemic, accompanied by an  

improvement in EBIT and EBITDA.  

2. DATA AND METHODS 

2.1. Research Method 

Although each sector, including healthcare, has certain specificities, standard  

financial indicators are used in assessing financial condition. The evaluation of 

the financial health of hospitals should include the following six areas:  

profitability, fixed capital, efficiency, capital structure, fixed assets life, working 

capital efficiency and liquidity (Prędkiewicz and Prędkiewicz, 2013; Bem et al., 

2014a; Bem et al., 2014b; Bem et al., 2014c; Prędkiewicz et al., 2014; Bem et al., 

2015a, 2015b; Hu et al., 2022).  

According to the gradient taxonomic measure, the M1 value for a company 

is determined as follows: 

 

𝑀1 =
1

𝑚
∑

𝑥𝑖𝑗 −min(𝑥𝑖𝑗)

max(𝑥𝑖𝑗) − min⁡(𝑥𝑖𝑗)

𝑚

𝑖=1

 

 

where: 

𝑥𝑖𝑗 ⁡– is the financial ratio, 

i – is the indicator, 

j – is the company,  

m – number of companies, 

𝑥𝑖𝑗  ∈ R. 

 

Hence, the coefficients and the intercept are as follows: 

 

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡𝑖 =⁡
1

m(max(𝑥𝑖𝑗) −min⁡(𝑥𝑖𝑗))
 

 

𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 =∑
min(𝑥𝑖𝑗)

m(max(𝑥𝑖𝑗) − min⁡(𝑥𝑖𝑗))

𝑚

𝑖=1

 

 

In the study, we analyze the values of individual indicators but also use  

a synthetic measure of financial condition assessment developed using the  

gradient method, which is one of the taxonomic methods measuring the distance 

of a given object from the pattern. Measure values range from 0 to 1, where one 
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is the reference object (Bem et al., 2015c; Siedlecki et al., 2015; Bem et al., 2017, 

2019). The indicators used in the construction of the synthetic measure of financial 

condition (M1) are summarized in Table 1.  

 
Table 1. Financial indicators employed to create the synthetic measure (M1) 

Formula Abbreviation Character Group 

EBIT/ Operating Revenue OPM Stimulant Profitability 

Current Assets/Current 

liabilities 
CR Nominant Liquidity 

Total Debt/Total Assets DEBT Destimulant Debt 

(Net Profit )/Long-term 

Debt 
EAT/DEBT Stimulant Debt 

Operating Revenue /Total 

Assets 
TAT Stimulant Efficiency 

Receivables/ Operating 

Revenue *365 
DSO Destimulant Efficiency 

(Net Profit )/Total Assets ROA Stimulant Profitability 

Source: own study.  

 

After the transformations, we get the following formula of the synthetic  

indicator of the assessment of financial condition M1: 

𝑀1 = 0,1080𝑂𝑃𝑀 − 0,0662(𝐶𝑅 − 0,26) − 0,0436𝐷𝐸𝐵𝑇 + 0,0126(
𝐸𝐴𝑇

𝐷𝐸𝐵𝑇
)

+ 0,0199𝑇𝐴𝑇 − 0,0009𝐷𝑆𝑂 + 0,1084𝑅𝑂𝐸 + 0,5995 
 

The interpretation of M1 measure is presented in Table 2. It should be taken 

into account that the measure M1 is relative – i.e. in its construction the maximum 

and minimum values in the research group are employed. The ranges are  

determined on the basis of quartile analysis (Q1;Q2;Q3). 

Table 2. Interpretation of the synthetic measure values (M1) 

Financial condition Range 

Difficult (less than Q1) 0 – 0,541961 

Poor (Q1-Q2) 0 ,541961- 0 ,573414 

Good (Q2-Q3) 0 ,573414 - 0 ,59669 

Very good (higher than Q3) higher than 0 ,59669 

Source: own study.  
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In subsequent stages, the following were analyzed: 

− location measures for variables (median, min, max, quartiles), 

− the condition of hospitals was assessed on the basis of the M1 measure 

in subsequent years (with interpretation ranges built on the basis of data 

from 2019), 

− the significance of differences between years was tested based on the 

Kruskal-Wallis test. 

The Kruskal–Wallis test by ranks (or one-way ANOVA on ranks) is  

a non-parametric method for testing whether samples originate from the same  

distribution, allowing to tell that not all groups are equal, but it doesn’t specify 

which pairs of groups are different. The Kruskal–Wallis test does not assume  

a normal distribution of the residuals. It evaluates the following hypotheses: 

– H0: the average ranks are all the same, 

– H1: at least one average rank is different. 

2.2. Research Sample 

Data comes from Orbis Database and covers the years 2019–2021. Initially, data 

covered 612 entities identified by NACE code 8610 (Hospital activities). We  

introduced the initial condition that the income from sales must be higher than 

PLN 5 million. Next, we excluded entities other than hospitals (like sanatoriums 

or renal dialysis facilities). After removing observations lacking data, we finally 

obtained the sample of 86 hospitals.  

The dataset has been tested to detect outliers using Grubbs’ test. In this test 

the hypotheses are defined as follow: 

– H0: There are no outliers in the data set, 

– H1: There is exactly one outlier in the data set. 
 

Table 3. Grubbs’ test for analyzed variables 

Variable Mean 
Grubbs' 

statistics 
p-value 

OPM2019 -0,02863 4,184947 0,000877 

CR2019 0,43966 4,522447 0,000127 

DEBT2019 1,01848 4,480145 0,000160 

EAT/Debt2019 -0,22109 7,066059 0,000000 

TAT2019 1,53529 5,876484 0,000000 

DSO2019 36,81931 6,462924 0,000000 

ROA2019 -0,04877 4,493807 0,000147 

M1 2019 0,56826 3,192678 0,088614 
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OPM2020 -0,02243 3,921897 0,003488 

CR2020 0,45660 4,409087 0,000252 

DEBT2020 1,04767 5,117736 0,000002 

EAT/Debt2020 -0,15533 5,573227 0,000000 

TAT2020 1,50040 5,986708 0,000000 

DSO2020 41,23874 7,514710 0,000000 

ROA2020 -0,03463 4,295262 0,000473 

M1 2020 0,56670 2,970660 0,203559 

OPM2021 0,00556 3,955724 0,002941 

CR2021 0,46009 4,863873 0,000014 

DEBT2021 1,04132 3,511366 0,023816 

EAT/Debt2021 0,19829 5,660053 0,000000 

TAT2021 1,68904 3,761476 0,007632 

DSO2021 35,48312 3,112309 0,120663 

ROA2021 -0,00934 3,321542 0,053016 

M1 2021 0,59014 4,250236 0,000610 

Source: own study.  
 

The results show that almost every variable is biased (Table 3). However, 

removing all outliers would reduce the sample size to 44 units, reducing the  

analysis possibilities. Therefore, the study used non-parametric methods and  

positional measures that are not sensitive to outlier observations. 

3. RESULTS 

First of all, what should be noted are the generally poor condition of hospitals in 

the analyzed period, which can be seen in the very low level (or even negative) of 

operating margin and ROA and high total debt ratio. However, the values of  

almost all financial indicators are improving in the analyzed period, especially in 

2021 (Table 4).  
 

Table 4. Measures of location for analyzed variables (2019–2021) 

Variable Median Min Max 
Lower  

quartile 

Higher  

quartile 

OPM2019 
 

-0,02673 -0,32518 0,2253 -0,06843 0,01098 

CR2019 
 

0,26229 0,06004 2,4214 0,19451 0,52473 

DEBT2019 
 

0,92458 0,21881 3,4838 0,68105 1,17180 

EAT/Debt2019 
 

-0,18374 -3,97275 7,3321 -0,44945 0,05382 
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TAT2019 
 

1,35231 0,25382 7,4333 0,97793 1,82159 

DSO2019 
 

34,47556 2,75027 157,2237 27,99922 39,49940 

ROA2019 
 

-0,03184 -0,72432 0,5930 -0,09797 0,01026 

M1 2019 
 

0,57341 0,41423 0,7299 0,54188 0,59691 

OPM2020 
 

-0,00790 -0,35417 0,1713 -0,04441 0,01326 

CR2020 
 

0,30931 0,07754 2,2297 0,21993 0,53659 

DEBT2020 
 

0,97738 0,24463 3,8425 0,72457 1,18746 

EAT/Debt2020 
 

-0,09700 -6,68685 5,1876 -0,35952 0,06096 

TAT2020 
 

1,30741 0,30139 7,4500 0,89071 1,73647 

DSO2020 
 

38,49436 2,31497 200,5787 32,85872 44,94376 

ROA2020 
 

-0,01689 -0,55811 0,3620 -0,06157 0,00936 

M1 2020 
 

0,57783 0,41305 0,7285 0,54566 0,59612 

OPM2021 
 

0,00356 -0,27785 0,2188 -0,02715 0,03352 

CR2021 
 

0,32703 0,08532 2,3247 0,21839 0,58325 

DEBT2021 
 

0,94336 0,23300 2,9109 0,73457 1,20423 

EAT/Debt2021 
 

0,00870 -8,44872 15,0200 -0,28106 0,18346 

TAT2021 
 

1,50521 0,31959 5,1627 1,09909 1,99092 

DSO2021 
 

35,26776 4,22633 72,7115 28,73080 40,37499 

ROA2021 
 

0,00122 -0,41095 0,3776 -0,05141 0,03025 

M1 2021 
 

0,59112 0,44359 0,8436 0,56250 0,61187 

Source: own study. 
 

An increase in the median operating margin can be observed – the median 

value of OPM in 2021 reaches a positive value (0,00356 compared to -0,02673 in 

2019). A similar improvement can be observed in the case of ROA, where median 

values improve (change from -0,03184 to 0,00122). At the same time, we observe 

an increase in liquidity (CR) and total debt ratio (DEBT). When it comes to the 

values of the M1 measure, we observe a slight increase in the median value of the 

indicator.  

In 2019, the financial condition of 22 units was assessed as difficult and 22 

hospitals' condition as very good. However, in 2021, only 14 hospitals were  

assigned to the group with financial problems, while 26 hospitals had a good and 

35 - very good financial situation (Table 5). 
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Table 5. Hospitals' financial condition (2019–2021) interpretation based on the values from 2019 

2019 

Financial  

condition 
Range 

Number of  

hospitals 
Median 

Difficult 0 - 0,541961 22 0,515281 

Poor 0,541961- 0,573414 21 0,561105 

Good 0,573414 - 0,59669 21 0,58242 

Very good higher than 0,59669 22 0,613052 

2020 

Financial  

condition 
Range 

Number of  

hospitals 
Median 

Difficult 0 - 0,541961 20 0,492868 

Poor 0,541961- 0,573414 20 0,557999 

Good 0,573414 - 0,59669 26 0,586737 

Very good higher than 0,59669 20 0,610375 

2021 

Financial  

condition 
Range 

Number of  

hospitals 
Median 

Difficult 0 - 0,541961 14 0,522511 

Poor 0,541961- 0,573414 11 0,559037 

Good 0,573414 - 0,59669 26 0,58632 

Very good higher than 0,59669 35 0,616549 

Source: own study. 

 

The results of the Kruskal-Wallis test confirm the statistical significance of 

the difference between the financial situation of hospitals in 2021 and their  

condition in 2020 and 2019 (Table 6). The overall financial condition of hospitals 

in 2021 was better than in 2019 and 2020.  
 

Table 6. Kruskal-Wallis test for M1 

 Mean 
Standard 

deviation 
Min Max Range 

Standard 

Error 

Inter-

quartile 

range 

YEAR2019 0,52 0,04 0,39 0,65 0,25 0 0,04 

YEAR2020 0,52 0,05 0,36 0,67 0,3 0 0,04 

YEAR2021 0,54 0,05 0,39 0,77 0,38 0,01 0,04 

Pairwise comparisons using the Wilcoxon rank sum test with continuity correction  

Kruskal-Wallis chi-squared = 9.1864, df = 2, p-value = 0.01012 
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p-value YEAR2019 YEAR2020 

 
YEAR2020 0,841 - 

YEAR2021 0,017 0,017 

 Source: own study. 
 

Similarly, we can confirm the improvement in the value of the operating  

margin, EAT to debt ratio and ROA – the differences between 2021 and 2020 and 

2019 are statistically significant – in the case of ROA, only the difference between 

2021 and 2019 is statistically significant (Tables 7–9).  
 

Table 7. Kruskal-Wallis test for OPM 

 Mean 
Standard 

deviation 
Min Max Range 

Standard 

Error 

Inter-

quartile 

range 

YEAR2019 -0,03 0,07 -0,33 0,23 0,55 0,01 0,08 

YEAR2020 -0,02 0,08 -0,35 0,17 0,53 0,01 0,05 

YEAR2021 0 0,07 -0,28 0,22 0,5 0,01 0,06 

Pairwise comparisons using the Wilcoxon rank sum test with continuity correction  

Kruskal-Wallis chi-squared = 12.245. df = 2. p-value = 0.002193 

p-value YEAR2019 YEAR2020 

 

YEAR2020 0,1603 - 

YEAR2021 0,0014*** 0,0628* 

Source: own study. 

 

Table 8. Kruskal-Wallis test for EAT/Debt 

 Mean 
Standard 

deviation 
Min Max Range 

Standard 

Error 

Inter-

quartile 

range 

YEAR2019 -0,22 1,07 -3,97 7,33 11,3 0,12 0,5 

YEAR2020 -0,16 1,18 -6,69 5,19 11,87 0,13 0,41 

YEAR2021 0,2 2,63 -8,45 15,02 23,47 0,28 0,45 

Pairwise comparisons using the Wilcoxon rank sum test with continuity correction  

Kruskal-Wallis chi-squared = 9.5051, df = 2, p-value = 0.00863 

p-value YEAR2019 YEAR2020 

 

YEAR2020 0,2032 - 

YEAR2021 0,0073*** 0,0982* 

Source: own study. 
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Table 9. Kruskal-Wallis test for ROA 

 Mean 
Standard 

deviation 
Min Max Range 

Standard 

Error 

Inter-

quartile 

range 

YEAR2019 -0,05 0,15 -0,72 0,59 1,32 0,02 0,11 

YEAR2020 -0,04 0,12 -0,56 0,36 0,92 0,01 0,07 

YEAR2021 -0,01 0,12 -0,41 0,38 0,79 0,01 0,08 

Pairwise comparisons using the Wilcoxon rank sum test with continuity correction  

Kruskal-Wallis chi-squared = 7.9769, df = 2, p-value = 0.01853 

p-value YEAR2019 YEAR2020 

 

YEAR2020 0,270 - 

YEAR2021 0,015** 0,136 

Source: own study. 
 

We also observe a shortening of the cash conversion cycle (DSO) in the 

hospitals studied. The difference is statistically significant between 2021 and 

2020 (Table 10).  

Table 10. Kruskal-Wallis test for DSO 

 Mean 
Standard 

deviation 
Min Max Range 

Standard 

Error 

Inter-

quartile 

range 

YEAR2019 37,17 18,45 2,75 157,22 154,47 1,99 11,36 

YEAR2020 41,58 21,09 2,31 200,58 198,26 2,27 11,81 

YEAR2021 35,82 11,6 4,23 72,71 68,49 1,25 11,12 

Pairwise comparisons using the Wilcoxon rank sum test with continuity correction  

Kruskal-Wallis chi-squared = 11.014, df = 2, p-value = 0.004059 

p-value YEAR2019 YEAR2020 

 

YEAR2020 0,0071 - 

YEAR2021 0,7144 0,0071*** 

Source: own study. 

At the same time, the statistical significance of the differences in liquidity 

(CR), debt (DEBT) and operating revenue to total assets (TAT) ratios was not 

confirmed (Tables 11–13).  
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Table 11. Kruskal-Wallis test for CR 

 Mean 
Standard 

deviation 
Min Max Range 

Standard 

Error 

Inter-

quartile 

range 

YEAR2019 0,44 0,44 0,06 2,42 2,36 0,05 0,34 

YEAR2020 0,46 0,41 0,08 2,23 2,15 0,04 0,32 

YEAR2021 0,47 0,39 0,09 2,32 2,24 0,04 0,37 

Pairwise comparisons using the Wilcoxon rank sum test with continuity correction  

Kruskal-Wallis chi-squared = 2.0936, df = 2, p-value = 0.3511 

Source: own study. 

 

 

Table 12. Kruskal-Wallis test for DEBT 

 Mean 
Standard 

deviation 
Min Max Range 

Standard 

Error 

Inter-

quartile 

range 

YEAR2019 1,02 0,55 0,22 3,48 3,26 0,06 0,48 

YEAR2020 1,05 0,55 0,24 3,84 3,6 0,06 0,45 

YEAR2021 1,05 0,53 0,23 2,91 2,68 0,06 0,44 

Pairwise comparisons using the Wilcoxon rank sum test with continuity correction  

Kruskal-Wallis chi-squared = 2.0936, df = 2, p-value = 0.3511 

Source: own study. 
 

Table 13. Kruskal-Wallis test for TAT 

 Mean 
Standard 

deviation 
Min Max Range 

Standard 

Error 

Inter-

quartile 

range 

YEAR2019 1,55 1 0,25 7,43 7,18 0,11 0,79 

YEAR2020 1,51 0,99 0,3 7,45 7,15 0,11 0,83 

YEAR2021 1,7 0,92 0,32 5,16 4,84 0,1 0,88 

Pairwise comparisons using the Wilcoxon rank sum test with continuity correction  

Kruskal-Wallis chi-squared = 4.3195, df = 2, p-value = 0.1154 

Source: own study. 

CONCLUSIONS 

Based on the results, we can confirm that, although the condition of hospitals is 

still not satisfactory, it improved in 2021 (the last year of the pandemic) compared 
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to the period before the pandemic (2019) and in its first year (2020). The values 

of many key indicators – including the operating margin and return on assets – 

have improved, and the differences between the average values in subsequent 

years are statistically significant for the examined group of hospitals. It is also 

confirmed by relocating hospitals to groups with better financial conditions using 

the synthetic M1 measure.  

The results support the conclusions of Li et al. (2023), who found that 

California hospitals experienced a significant increase in total margin (TM) and 

operating margin. However, we cannot confirm the impact of the hospital's size 

on improving the financial situation presented in this study. Conversely, we can 

confirm Naruć (2022) findings, which observe the EBIT improvement, although 

it analyses a narrow group of infectious hospitals. The results are also in line with 

Wiśniewski (2023), who reports a slight improvement in financial condition, 

mainly profitability, during the pandemic, generally due to additional funding.  

As the literature review shows, the research results are very inconsistent, 

although the findings that present the deterioration of the financial situation during 

the pandemic are dominant. The change in the condition of hospitals during the 

pandemic largely depended on the reaction of public authorities – in Poland, as in 

many European countries – hospitals received additional funding with a lower 

volume of services provided. It can, therefore, be considered that this is a crucial 

factor influencing the observed improvement.  
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