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Abstract

Constantly growing health needs, changing demographic situation resulting in often prolonged treatment 
process, technological progress in the field of highly specialised medical procedures and the associated in-
crease in patient awareness translate into an increase in the operating costs of the healthcare sector. The 
main aim of the study was the assessment of the relationship between the labour costs of medical staff and 
in-patient curative care costs financed by the main payer over the next decade. The research results confirmed 
that the assumed increase of  expenditures on healthcare sector to the level of 9% of GDP in 2027 (proposed 
by management units) is unlikely to happen. The research findings were obtained by the implementation of 
scenario analysis supported by the development trend analysis.
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1. INTRODUCTION

The healthcare system in Poland is organised 
mainly on a public basis. In order to improve its per-
formance, the system of managing public healthcare 
funds is subject to constant transformations. Proper 
management and use of property of entities of pub-
lic finance sector have become the most important 
issue nowadays (Wrona 2011). The necessity of effec-
tive spending of public funds is related to the need to 
ensure the financial security of public finance sector 
entities, regardless of budget constraints or economic 
fluctuations. The changes taking place in recent years 
in the healthcare system have caused some problems 
in the financial and economic situation of healthcare 
units. Changes in the methods of financing and the 
independence of public healthcare facilities played 
an important role, which, as a consequence, resulted 
in an increasing responsibility of the managerial board 
for the financial and operational results (Kogut 2009). 
Constantly growing healthcare needs, changes in 
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demographic situation often resulting in prolonged 
treatment process, technological progress in the field 
of highly specialised medical procedures and the as-
sociated increase in patient awareness translate into 
an increase in the cost of healthcare units. All of this 
entails the need to use methods of rationing the 
costs of functioning of healthcare entities, and, con-
sequently, improving the efficiency of resource man-
agement of public healthcare units. A prerequisite for 
effective performance of healthcare institutions is the 
application of good management practices (Cieśla 
2012; Griffin 2004). Difficult financial and economic 
situation of public healthcare units, and the problem 
of indebtedness, should be one of the most important 
issues to be solved by public administration. Hospitals 
that are public health entities are companies that are 
not subjected to market laws. Due to the fact that 
public funds constitute the basic source of financing 
in Poland, health services provided by public entities, 
both the government, self-governments and other in-
stitutions that are their founding bodies, should be in-
terested in the most appropriate way to spend them. 

The tense situation on the government - medi-
cal workers line has been widely discussed in Poland 
recently. The strikes of physicians complaining about 
too low expenditures on healthcare, unfortunately, 
despite strenuous attempts, adversely affected the 
well-being of patients. Taking into account insufficient 
funds for in-patient curative care, the following ques-
tion arises: will these expenses be shaped in the per-
spective of the next decade? Therefore, the discussion 
leads to the following detailed research questions:

1. To what extent will the relationship between 
the labour costs of medical staff and healthcare 
system expenditures on in-patient curative care 
change? 

2. Will the relationship between the labour costs 
of medical staff and expenditures for in-patient 
curative care change in time? 

3. Will the increase in the share of expenditure on 
health in Gross Domestic Product translate into 
a relatively larger increase in spending on in-pa-
tient curative care?

In the light of the research questions presented, 
the purpose of the article relates to the assessment of 
the relationship between the labour costs of medical 
staff and in-patient curative care costs financed by the 
National Health Fund in the context of the proposed 
assumptions of health policy over the next decade. 
The study was based on the development trends anal-
yses, which were used to present a scenario analysis 
related to the formation of healthcare expenditures 
of the main payer of the healthcare sector (National 
Health Fund). The scenario analysis was based on the 

recent postulates of the medical community related 
to the reported needs for increasing the share of pub-
lic expenditure on health in GDP. 

According to the constructed scenarios a scientific 
hypothesis has been created as follows: the increase 
in the share of expenditures on healthcare to 9% of 
GDP in 2027, as proposed by the state entities, is un-
likely to happen.

The article enriches the state of knowledge by 
identification of trends in the formation of the value 
of healthcare costs in Poland. What is more, it contrib-
utes to better understanding of the assumed changes 
proposed as part of the health policy.

The remaining part of this article is organised as 
follows. Section 2 concentrates on literature review on 
the subject in question. Section 3 discusses the basics 
of organization and financing of the healthcare sector 
in Poland. Sections 4 presents the research method, 
results and undertakes the discussion in the context 
of formulated aims and research questions. Section 6 
presents conclusions.

2. LITERATURE REVIEW

The healthcare sector is extremely important in 
shaping the economic development of the state, as 
it exerts a significant influence on it through the ap-
plied care model. Assessment of healthcare systems is 
fairly complex and causes numerous difficulties, both 
interpretative and methodological (Łyszczarz 2014). 
The efficient functioning of healthcare units turns 
out to be important not only from the perspective 
of patient satisfaction, but also from the perspective 
of the managerial staff. That is why research in this 
area is conducted by scientists from national centres 
(Kautsch 2011; Suchecka 2000; Golinowska 2012; 
Hass-Symotiuk 2011; Austen 2010; Węgrzyn 2012; 
Miszczyńska 2013) and foreign (among others Jacobs 
2001; Rapoport, Jacobs, and Jonsson 2008; Martin, 
Rice, and Smith 2012; Smith and Topol 2013a; Jones 
2009; Rischatsch 2012). Łyszczarz and Nojszewska 
focus on the healthcare system as a whole, making 
an in-depth analysis from the point of view of eco-
nomic theory and the experience of other countries 
(Łyszczarz and Nojszewska 2017). In studies carried 
out in foreign centres, a special attention should be 
paid to the work of Zweifel, Breyer and Kifman (2009) 
presenting the determinants of health economics, 
Maynard and Kanavos (2000) focusing on comparative 
analysis of the functioning of healthcare systems in 
different countries, Alemi and Gustafson (2006) focus-
ing on the complexity of decision making in health-
care units, Carroll (2009) addressing the subject of 
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risk management in healthcare sector organizations, 
Martin, Rice and Smith dealing with comparative 
analysis of costs and results of selected healthcare sys-
tems (Martin, Rice, and Smith 2012), Vanberkel’s group 
(Vanberkel, Boucherie and Hans 2012) focusing on as-
sessing effectiveness in the context of healthcare re-
sources, and Smith and Topol (2013b) dealing with the 
subject of costs in healthcare.

Increasing health expenditures and costs in the 
past decades, among both developed and devel-
oping countries, was discussed in the studies of: 
Bakx, O’Donnell, and van Doorslaer 2016; Newhouse 
1977; Culyer 1988; Gerdtham et al. 1998; Gerdtham 
and Jonsson 1992; Besseling, Shestalova 2011; 
Panopoulou and Pantelidis 2011; Astolfi, Lorenzoni 
and Oderkirk 2012; Lago-Penas, Cantarero-Prieto and 
Blazquez-Fernande 2013; Maisonneuve and Martins 
2013; Lorenzoni, Belloni and Sassi 2014; Zhao 2015. 

Scenario analysis and cost modelling are in various 
healthcare systems around the world. The analysis of 
the formation of healthcare costs is carried out in two 
ways: in macroeconomic terms, covering the whole 
system, and in micro terms, from the perspective of a 
specific disease. From the micro perspective an inter-
esting study was conducted by Freedman et al. (2006) 
who presented in their study some national estimates 
of the proportions of hospital inpatient cases and 
cost for adult, nonmaternal patients who have multi-
ple chronic conditions. Anand, Kranker and Chen es-
timated the additional hospital costs associated with 
inpatient medical harms occurring during an index 
inpatient admission and costs from subsequent re-
admissions within 90 days (Anand, Kranker and Chen 
2019). Spector et al. estimated the hospital marginal 
cost of a hospital-acquired pressure ulcers for patients 
who were hospitalised for major surgeries with adjust-
ments to patient characteristics, comorbidities, proce-
dures, and hospital characteristics (Spector et al. 2016). 
Seghieri, Berta, and Nuti analysed Geographic varia-
tion in inpatient costs for Acute Myocardial Infarction 
care in Italy (Seghieri, Berta and Nuti 2019). What is 
more, the study of Ashford and Bailey was concerned 
with the development of a set of statistical models to 
relate hospital inpatient costs to the resources and ac-
tivity within specialties in England (Ashford and Bailey 
1984).

The literature on the subject also includes research 
on effective methods used for cost modelling. The 
study of Deb and Norton (Deb and Norton 2018) is an 
excellent example of such a study. In their study, they 
describe estimation and interpretation of the effects 
of a natural experiment using two classes of nonlin-
ear statistical models: one for healthcare expendi-
tures and the other one for healthcare use. A similar 

study was undertaken also by Malehi, Pourmotahari 
and Angali who conducted a simulation study on sta-
tistical models for the analysis of skewed healthcare 
cost data (Malehi, Pourmotahari and Angali 2015). 
Mihaylova, et al. reviewed statistical methods for ana-
lysing healthcare resource use and costs, their ability 
to address skewness, excess zeros, multimodality and 
heavy right tails, and their ease for general use. They 
aimed to provide guidance on analysing resource use 
and costs focusing on randomised trials, although 
methods often have wider applicability (Mihaylova et 
al. 2011). A similar attempt was also made by Gregori 
et al. (2011) whose article was intended to describe 
various approaches in multivariable modelling of 
healthcare costs data and to synthesize the respec-
tive criticisms as proposed in the literature. Powers et 
al. (2005) sought to evaluate several statistical mod-
elling approaches in predicting prospective total an-
nual health costs (medical plus pharmacy) of health 
plan participants using Pharmacy Health Dimensions 
(PHD), a pharmacy claims-based risk index. In their re-
search, Olivera and Bevan (2008), applied modelling 
of hospital costs to produce evidence for policies that 
promote equity and efficiency. Oker and Ozyapc ap-
plied in their study a time-driven activity-based cost-
ing system by which managers of hospitals should 
eliminate the cost of unused capacity so as to obtain 
better results. Based on the results of the study, the 
managers can easily notice the cost of unused capac-
ity and decide how many employees should be dis-
missed or directed to other productive areas (Oker 
and Ozyapc 2013).

The previous studies conducted in Poland did not 
analyse the scenario analysis concerning the trends in 
the healthcare costs creation, in particular in-patient 
curative care costs, and their links to the gross domes-
tic product in great details. There were also no detailed 
studies on the impact of the changes in health policy, 
from the healthcare expenditure perspective, on the 
functioning of the entire healthcare system, or the 
benefits provided by hospitals. In the year 2017 an at-
tempt was made by Price Waterhouse Cooper’s, at the 
request of the Polish Ministry of Health, to examine 
the trends in changes of healthcare costs. However, 
the study did not present the subject in great details. 
The authors underlined only that 52% of all costs were 
staff costs, costs of external services, including patient 
nutrition (around 24% of costs), material costs (about 
18% of costs), costs infrastructure depreciation (about 
4% of costs), management and administration costs 
(about 2% of costs), and other costs currently not 
quantified, e.g. debt service costs. The analysis was 
summed up with the statement that virtually all costs 
indicate increasing trends. The highest increase was 
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observed in salary costs, which was rational because 
salaries in Polish healthcare were at a definitely lower 
level than in others countries. On the other hand, this 
publication pointed out a number of structural chang-
es to improve the use of funds of the National Health 
Fund, infrastructure, human resources, including 
mainly specialists - so that they perform tasks for which 
they are designated (Pwc 2017). Lenik, Krygowska and 
Biernacka created a comparison of labour costs in 
public and non-public hospitals in Poland, and made 
an attempt to work out conclusions about the causes 
as well as possible effects of the current state of affairs 
(Lenik, Krygowska and Biernacka 2017). Czerska made 
an attempt to build a model of costs of healthcare 
services of the National Health Fund in Poland taking 
into account the incidence aspect (Czerska 2015). The 
analysis of the impact of recent reforms, also in terms 
of the creation of healthcare costs, has been present-
ed by Sowada and Sagan (2019). Dubas-Jakóbczyk, 
Kowalska-Bobko, and Sowada presented in their study 
the principles of the introduction in 2017 in Poland of 
a system of basic hospital service provision, popularly 
called the ‘hospitals network’ and possible effects on 
the systems financing (Dubas-Jakóbczyk, Kowalska-
Bobko, and Sowada 2019). Pawłowska pointed out 
in her work some economic, medical and managerial 
problems related to functioning of public medical in-
stitutions and proposed some recommendations on 
this basis (Pawłowska 2016).

The study conducted in this paper contributes to 
the existing literature in several important ways. First 
of all, it analyses the links between in-patient curative 
care costs and GDP in terms of labour costs which has 
not yet been the case before. Secondly, it offers the 
scenario analysis quantifying the government’s pro-
posed changes to the size of expenditure on in-patient 
curative care costs, which has not been undertaken on 
a large scale either. What is more, the study also shows 
the value of in-patient curative care costs, labour costs 
and their share in GDP over the next decade.

3. POLISH HEALTHCARE SYSTEM – BASICS OF 
FUNCTIONING
The healthcare system in Poland is classified as an 

element of the public finance system. The element 
that distinguishes it from other sectors of the econo-
my is the presence and the connection of the public 
and private sectors. The healthcare system is financed 
from two sources: state budget and the contribu-
tions from public health insurance. As Wrona (Wrona 
et al. 2011) emphasizes, the existence of state entities 
is inevitable for implementation of the processes at 
the desired level. In Poland, entities operating in the 
healthcare sector, i.e. the National Health Fund (main 
payer of the healthcare system) and independent 
public healthcare institutions are subject to the provi-
sions of the Act of 27 August 2009 on public finance 
(Journal of Laws of 2009 No. 157 item 1240). They are 
entities forming the public finance sector, and thus 
they perform public tasks and are financed from pub-
lic funds. 

The basic source of healthcare financing in Poland 
is funds from public health insurance that are at the 
disposal of the National Health Fund. The insurance 
premium is paid by every citizen depending on the 
income. Since 1st January 2007 the health insurance 
premium has been 9% of the assessment base (7.75% 
is deducted from income tax and 1.25% is covered by 
the insured). Figure 1 presents the development of 
the premium amount in the years 1999-2019. 

According to the Polish Ministry of Health, employ-
ees, people conducting business activities, students, 
children, pensioners, and the unemployed are subject 
to health insurance. Some part of the contributions 
is financed by taxes, which means that (Magda and 
Szczygielski 2011) the state budget pays contributions 
for students, farmers and their family members; social 
assistance centers pay contributions for the non-reg-
istered unemployed (who meet the income criterion) 
and labour offices pay contributions for the unem-
ployed. Spending on health protection comes from 

Figure 1.  Amount of health insurance premium in the years 1999-2019

Source: own calculation based on www.zus.pl

 

 

 

 

 

 

 

6
7
8
9

10

the amount of the health insurance premium ‐% of the calculation base

0%
20%
40%
60%
80%

100%

Public sector Private sector

NHF; 84%

state budget; 
10%

voivodeships; 
1%

cities with 
poviat rights; 

2%

poviats; 2%
communes; 1%

local 
government 
units; 6%

0

10000000

20000000

30000000

40000000

2011 2012 2013 2014 2015 2016

Primary heath care Outpatient specialistic care

In‐patient curative care Refunding of price of medicine



INPATIENT COSTS IN THE PERSPECTIVE OF POLISH HEALTH POLICY: SCENARIO ANALYSIS

47South East European Journal of Economics and Business,  Volume 15 (2) 2020

public funds in 70%, of which more than 80% is cov-
ered by the National Health Fund (see Figure 2). 

In the year 2015, the National Health Fund covered 
86% of public expenditures on healthcare (see Figure 
3) Compared to 79% in 2005. As Golinowska (2012) 
underlines, the National Health Fund allocates over 
95% of the total revenues from insurance premium 
for the financing of healthcare services (i.e. for in-pa-
tient curative care, basic healthcare, reimbursement of 
medicines and outpatient healthcare), and the rest of 
financing for the health programs, emergency medi-
cal services and its activities. Moreover, the National 
Health Fund also finances preventive examinations 
of its contractors (Ostaszewski 2013). The structure 
of public expenditure on healthcare in 2015 is pre-
sented in Figure 3, however, this structure remains un-
changed until 2019.

Health expenditures of the state budget constitut-
ed on average 2.4% of total expenditure in 1999-2019 
and it was much less than the state intended, among 
others, for social expenditures (in 2011 - 5.5%, in 2010 - 
5.8%) or public administration (in 2013 - 5.6%, in 2012 
- 5.5%). Expenditure of territorial self-government 
units was characterised by considerable diversifica-
tion, with about 6.0% share of provincial and poviat 
budgets (2013). The costs of health services for the in-
sured incurred by NHF in 2015 were by 6.8 p.p. higher 
than in 2014 and reached the level of 67,502 million 
PLN. What is more, the expenditure on healthcare of 
state budget constitutes on average 4.3% of GDP. The 
most important categories of the cost of health ser-
vices for the insured incurred by the National Health 
Fund are presented in Figure 4. 

As it was mentioned before, the Polish national 

Figure 2.  Share of public and private sector expenditures in total health expenditure in 1999-2019

Source: own preparation on the basis of World Bank Statistics: http://data.worldbank.org/country/poland
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                          Figure 3.  Structure of public expenditure on healthcare in 2015

                        Source: (GUS 2017a)
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healthcare system is classified as an element of the 
public finance system. The presence and connection 
of the public and private sectors distinguish it from 
other sectors of the economy. On the one hand, 
healthcare is financed by the state, and on the other 
hand, by contributions from public health insurance. 
As Wrona (2011) emphasizes, the existence of state 
entities is inevitable for the protection of health, from 
the perspective of the functioning of the processes 
at the desired level. In Poland, entities operating in 
the healthcare sector, i.e. the National Health Fund 
and public hospitals perform public tasks and are 

financed from public funds. The majority of hospitals 
are public units that provide highly specialised proce-
dures. According to the Small Statistical Yearbook of 
Poland, in 2015 there were 956 general hospitals. In 
recent years, there has been a noticeable decrease in 
the number of public facilities, with the simultaneous 
increase in non-public units. However, it is still public 
units that constitute the dominant group of medical 
facilities.

Inpatients, constituting an integral part of the 
healthcare sector, create its demand side. According 
to Small Polish Statistical Yearbook (GUS 2017b), 7.8 

Figure 4.  Costs of health services for the insured incurred by National Health Fund

Source: (GUS 2017a)
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Figure 5.  Number of beds in general hospitals and its inpatients in years 1999-2018

Source: own elaboration on the basis of Central Statistical Office database and Ministry of Health database 
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million patients were cured in 187.000 hospitals beds 
(on registered in 2018) in 949 general hospitals (see 
Figure 5).

The supply in healthcare sector constitutes the 
providers of medical services. According to Statistical 
Bulletin of the Ministry of Health (2017) in 2016 
149.134 doctors, 41.000 dentists, 295.464 nurses and 
38.312 midwives had the right to practice. Figure 6 
presents the number of people entitled to practice in 
the healthcare sector in years 1999-2018. 

According to the Ministry of Health studies, no 
significant fluctuations were observed in the number 
of medical personnel, according to their basic place 
of employment. When comparing people entitled to 
practice (see Figure 6) and working staff, it can be no-
ticed that in years 2003-2019, around 62% to 67% of 
the people entitled to practice respectively as a doc-
tor, nurse and midwife worked in healthcare facilities. 

Taking up the threads of medical personnel 

working in healthcare facilities, it is also worth con-
sidering how the average wage in particular occupa-
tional groups was shaped. This is an extremely impor-
tant aspect, because, according to the findings of the 
Supreme Audit Office, the remuneration is a dominant 
part of hospitals expenses, and the remuneration of 
medical personnel constitutes 80-90% of the total 
sum intended for the remuneration. The data on aver-
age remuneration were obtained from reports of the 
Central Statistical Office published every two years. 
The values of the average remuneration in years not 
covered by the Central Statistical Office research were 
determined by means of interpolation. The average 
remuneration in individual occupational groups illus-
trates the upward trend (see Figure 7). The gross salary 
of the doctor more than doubled in 2014 compared 
to 2004, while midwives and nurses increased almost 
three times. It is worth mentioning, that until 2008, the 
CSO report included the average gross remuneration 

Figure 6.  Number of people entitled to practice in the healthcare sector in years 1999-2018 

Source: own elaboration on the basis of Central Statistical Office database and Ministry of Health database
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Figure 7.  Average remuneration for doctors and nurses in 2004-2018 [in Polish zloty]

Source: own elaboration on the basis of Central Statistical Office database and Ministry of Health database
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of nurses and midwives together. Starting from 2010, 
these categories have been separated.

Among the costs incurred by National Health Fund 
for health services, the largest share was inpatient 
treatment, which since 2004 has shown a continuous 
upward trend, as well as the average gross remunera-
tion and the number of personnel working in secu-
rity institutions. However, the growth rate of these 
categories varied. The wages of medical personnel 
(doctors, nurses and midwives) increased in the years 
2003-2018 by over: 3,5 times for doctors and around 
3,9 times for nurses and midwives. At the same time, 
the number of doctors working in healthcare units in-
creased by 1,8% and midwives by 4%, while the num-
ber of nurses decreased by 4%.

When presenting healthcare financing issues, from 
the perspective of the main payer it is worth paying 
attention to the relationship between in-patient cura-
tive care costs and medical personnel costs – labour 
costs (presented in Figure 8). 

The financing scheme for inpatient curative care 
is presented in Figure 9. According to the report of 
the Supreme Audit Office, the average increase in 
the remuneration of medical personnel exceeded 

the average increase in income of hospitals received 
from contracts concluded with the National Health 
Fund. It is worth emphasizing that the contract with 
the National Health Fund makes up about 90% of all 
hospital revenues, and the remuneration of personnel 
is, as the Supreme Audit Office emphasizes, the domi-
nant category of hospital costs.

4. DATA AND METHODS

According to the main aim of the article the study 
was divided into two parts. Firstly, all the necessary 
forecasts, based on development trend analysis, have 
been made. In the second part, the scenario analysis 
has been built. Hence, in order to make predictions 
concerning the costs of medical personnel and inpa-
tient curative care costs, the development trends in 
terms of the number of medical staff and their remu-
neration has been determined. By medical staff we 
understand the personnel working in the following 
positions: a doctor, a nurse, a midwife, an emergency 
worker and a laboratory diagnostician. In order to an-
swer the research questions and verify the research 

Figure 8.  Cost of medical personnel in public hospitals vs. in-patient curative care costs in the years 2005-2018 [constant 
prices 2005-100]

Source: own elaboration on the basis of Central Statistical Office database and Ministry of Health database
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               Figure 9.  The NHS healthcare financing scheme

               Source: own elaboration
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hypothesis three scenarios have been built: “A”, “B” and 
“O”.

Scenario “A” was calculated on the basis of the fu-
ture changes of GDP. Which means, that the future for-
mation of inpatient curative care costs and the costs 
of medical staff ware based on the GDP formation.

Scenario “B”, was based on the recent postulates of 
the medical community related to the reported needs 
for increasing of the share of public expenditure on 
health in GDP. According to these postulates, the state 
budget should increase the share of healthcare ex-
penditures to 6.8% of GDP till the end of the year 2020 
and to 9% of GDP till the end of the year 2027. 

The third scenario, scenario “O” (“organic growth”), 
was made on the basis of the forecasts of the share of 
public expenditure on health in GDP, which was calcu-
lated with the help of trend line. 

Moreover, the study was based on the following 
assumptions:

1. The share of labour costs of medical staff in 
the in-patient curative care costs is constant. In 
Poland, this share was within the limits of 48,5% 
(in the year 2005) and 57% (in the year 2017). 

2. All the values of the analysed variables have 
been presented in real terms of fixed prices since 
the year 2005. This procedure was carried out on 
the basis of the consumer price index acquired 
from the Eurostat database. 

3. All the predictions were based on the forma-
tion of the GDP. Future values of GDP, those 
between the years 2020-2023 came from the 
International Monetary Fund. The extension of 
the GDP forecast to 2029 was based on the de-
velopment trend line. 

4. The changes in the average annual increase in 
the value of the analysed costs were determined 
on the basis of CAGR model (1), which can be 
denoted as follows (Karlson, 2015):

where, V(tn) – final value, 
V(t0) – initial value, 
t0 – baseline year, 
tn – end of the study year.

The assumptions concerning the future develop-
ment of medical staff in Poland in the perspective 
of 2029 were taken from the research carried out by 
Szcześniak representing the Supreme Chamber of 
Nurses and Midwives (2011) and Krajewski from the 
Supreme Medical Chamber (2015).

5. RESULTS AND DISCUSSION
5.1  Empirical results
The main aim of the study was to assess the relation-
ship between the personnel costs of medical staff and 
in-patient curative care costs financed by the National 
Health Fund over the next decade. Thus, the study was 
carried out in the time horizon 2019-2029 and was 
based on the development trend analysis, which was 
used to present a scenario analysis related to the for-
mation of healthcare expenditures of National Health 
Fund. The scenarios were constructed along the10-
year period, which seemed to be a sufficiently long 
period, but not preventing, due to the existing uncer-
tainty, inference. The carried out scenario analysis was 
based on the recent postulates of the medical com-
munity related to the reported needs for increasing 
the share of public expenditure on health in GDP. 

The estimation of the costs of medical personnel 
was preceded by future formation of the number of 
doctors, nurses, midwives, emergency workers and 
laboratory diagnostics. As it was already mentioned, 
the future development of medical staff was taken 
from the research carried out by the representatives of 
the Supreme Chamber of Nurses and Midwives (2013) 
and the Supreme Medical Chamber (2015). The analy-
sis included the Krajewski (2015) assumption, who 
assumed that specialists would stop practicing the 
profession at the age of 70, and new specialists would 
be arriving at a steady pace. With these assumptions, 
the number of specializations held in all medical spe-
cialties for a total of 10 years will decrease by 3%. 
However, the total number of specialists, not only hav-
ing the right to work in their specialty but really work-
ing will increase by 10%. This means, that the gap be-
tween specialists entitled to practice in the healthcare 
and those already practicing will decrease. According 
to the forecasts presented in the study of the repre-
sentatives of the Supreme Chamber of Nurses and 
Midwives and the Supreme Medical Chamber, the to-
tal number of doctors, nurses, midwives and laborato-
ry diagnosticians will increase by 6,35%, 7%, 6,4% and 
17,8% respectively.

As for the formation of the gross average remu-
neration of all medical specialists, the forecasts were 
based on the historical data derived from the Polish 
Central Statistical Office. Figure 10 presents the future 
trends according to which the highest wage increase 
recorded between 2003 and 2029 will be of over 40 % 
at the doctors’ level. For nurses, this increase will reach 
just over 32%, for midwives 31%, and the lowest for 
laboratory diagnosticians - 11%. 

On the basis of all constructed forecasts the scenario 
analysis has been conducted. The results of the fore-
casts in all three scenarios are presented in Figure 11. 
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Figure 10.  The forecasts of the gross remuneration of medical staff (doctors, midwives, nurses, emergency  
workers) in public healthcare sector in the years 2019-2029 [in PLN]

Source: own elaboration
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Figure 11.  Forecasts of in-patient curative costs and medical personnel costs in the years 2019-2029  
[constant prices 2005=100, PLN]

Source: own elaboration
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According to the scenario analysis, the value of funds 
for healthcare and, in particular, for hospital treatment 
(inpatient costs) will change. From the results present-
ed in the chart below, it can be seen that Scenario B 
seems to be highly unlikely. The increase in the share 
of expenditure on healthcare postulated by health-
care workers, from approx. 4% of GDP to 9% in 2027, 
seems unachievable in such a short time. The increase 
in spending on healthcare seems more likely to occur 
on the basis of forecasts based on the current increase 
in the share of these expenditures in GDP. Scenario A 
is the scenario in the “minimum” version, i.e. assuming 
an increase in the cost of hospital treatment (inpatient 
costs) and an increase in the cost of medical personnel 
according to GDP changes.

In order to complete the analysis, a model of the 
CAGR (Compound Annual Growth Rate) was used (see 
Table 1). Based on the analysis carried out, in the per-
spective of 2005-2029, the cumulative annual growth 
rate of costs of medical staff exceeded the average 
annual growth rate of in-patient curative care costs 
financed by the National Health Fund in all the ana-
lysed scenarios. Such a situation will always occur be-
cause the costs of medical personnel are strongly cor-
related with the costs of hospital treatment (Pearson’s 
correlation coefficient = 99%).

5.2  Discussion

Concluding the considerations regarding the in-pa-
tient curative care in the years 2003-2017, two ques-
tions will have to be answered. First of all, what were 
the consequences for the patients in terms of the fi-
nancial situation of the healthcare sector? What was 
the hospital situation like? Firstly, from the point of 
view of the patient, hospital care costs funded by the 
main payer increased approximately twice in the pe-
riod considered, it would be beneficial to patients if 
this increase could result from a significant increase in 
the procedures performed. However, this was not the 
case, as the observed increase in financial resources 
was almost entirely consumed by the increase in wag-
es (with almost unchanged employment), which in 

combination with the introduction of new technolo-
gies (more effective, but very expensive) meant an in-
crease in financial resources not reflecting on improv-
ing the patient’s situation.

From the hospital’s perspective, the dominant 
share of labour costs (about 90% is the salary of medi-
cal staff, which is mostly paid for readiness) and ob-
servation that the CAGR increase in labour costs was 
bigger than the increase in costs of hospital treatment 
financed by the National Health Fund may lead to fi-
nancial problems of hospital. The increase in remuner-
ation is correlated with the amount of money in the 
system. These two variables grew proportionally. The 
assumption adopted in the study about the stability 
of the relationship between the labor costs of medical 
staff and the in-patient curative care costs was the as-
sumption of a strong but confirmed system practice. It 
will always be the case that most of the funds will be 
spent on salaries. The postulates of employees in the 
healthcare sector, which are the basis for the “B” sce-
nario, assumed that with the increase in expenditure 
on healthcare, measured by their share in GDP, there 
will be an increase in expenditure on hospital treat-
ment. Of course, assuming scenario “B”, the system will 
see more funds, but due to the fact that the amount 
of these funds is strongly correlated with wages, 
wage pressures will lead to a proportional increase in 
wages, not expenditures on hospital treatment. Thus, 
the growth rate of these variables will not relatively 
change.

On the basis of the scenario analysis, it can be con-
cluded that the “B” scenario is very unlikely to be real-
ised. The basic problem of the assumptions of this sce-
nario, from the perspective of the state budget, was 
far too big surplus of funds, in comparison with the 
planned GDP growth, in a relatively short time. In ad-
dition, as the data and dependencies from 2003-2018 
show, the share of labour costs of medical staff in the 
cost of treatment was relatively stable. There was no 
decrease in this share with the increase in expenditure 
on healthcare. In other words, an increase in outlays 
on healthcare will also cause wage pressure and will 
maintain the assumed share.

Table 1.  The compound annual growth rate between the years 2005-2029 vs. Scenarios

Scenario A O B

Costs
Cost of medical 

personnel in public 
hospitals

 In-patient 
curative care 
costs of NHF

Cost of medical 
personnel in 

public hospitals

 In-patient 
curative care 
costs of NHF

Cost of medical 
personnel in 

public hospitals

 In-patient 
curative care 
costs of NHF

CAGR 3,42% 2,32% 3,78% 2,68% 6,37% 5,24%

Source: own elaboration
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6. CONCLUSIONS AND RECOMMENDATIONS
In the literature on the subject, there is a general 

statement that the functioning of the healthcare sec-
tor in Poland is far from satisfactory. This claim is con-
firmed by the research conducted on national and 
international level. According to Price Waterhouse 
Cooper’s report the healthcare costs will increase, 
some at a much faster pace than the increase in in-
vestment in health protection. As a result, increase in 
the financing without major reforms will not improve 
the situation, including availability and improvement 
of service quality. This was also confirmed by the re-
sults of the study.

The funding shortage was and will remain the fun-
damental problem in the healthcare sector. What is 
more, the increase in the level of funding would not 
resolve the problems. An increase in efficiency is high-
ly required in the system. Proper management is also 
needed for the protection of health measures, key 
identification of areas requiring investment or devel-
opment in the medium and long term, and meeting 
the constantly rising patients’ expectations . It is im-
portant to precede the reforms by: in-depth analysis 
of the existing state of affairs, defining some strategic 
goals, actions taken and working out practical moni-
toring solutions and correcting their implementa-
tion. The obtained results showed some implications 
of proposed by public authorities assumptions, con-
cerning the development of health policy in Poland. 
In order to improve the functioning of the healthcare 
system in Poland, it is also necessary for the healthcare 
sector to cooperate with other sectors (social policy 
and labour market sectors), ensuring harmonization 
of tasks and their more effective implementation. This 
premise also corresponds to the results of Pawłowska 
research.

In the future, the authors will deepen the topic of 
financing the healthcare sector by using advanced 
scenario analysis methods and taking into account 
other factors affecting the health policy of the state. 
Thus, the study presented in the article should be 
treated as a preliminary stage to the extended health 
policy modelling.
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