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Abstract

In Poland, especially in the last few years, there has been growing interest in private health insurance
(PHI) and this market has consequently seen dynamic development. The aim of the paper is to examine
the impact of selected socio-economic factors on the development of the PHI market in Poland measured
by the value of gross written premiums. First, the trends occurring in the health insurance sector in
Poland were analysed against the background of European trends. Using the multiple regression
model, an attempt was made to assess the impact of selected variables on the value of health insurance
premiums. The obtained results indicate that GDP per capita, the value of current health expenditure
and population aging have a statistically significant impact on premiums. Premiums are less influenced
by inflation and unemployment. These results may be useful for insurance market participants, in
particular insurance companies interested in offering innovative health insurance products.

Streszczenie

W Polsce, zwlaszcza w ostatnich kilku latach, widoczne jest rosnqce zainteresowanie prywatnymi ubezpiecze-
niami zdrowotnym i w rezultacie rynek ten dynamicznie si¢ rozwija. Celem artykutu jest zbadanie wptywu
wybranych czynnikow spoteczno-ekonomicznych na rozwdj rynku ubezpieczen zdrowotnych w Polsce mierzo-
ny wartosciq sktadki przypisanej brutto. W pierwszej kolejnosci przeanalizowano trendy zachodzgce w sektorze
ubezpieczen zdrowotnych w Polsce na tle trendow europejskich. Przy zastosowaniu model regresji wielorakiej
podjeto probe oceny wptywu wybranych zmiennych na wysokosc sktadki na ubezpieczenia zdrowotne. Uzyskane
wyniki wskazujg, Ze PKB na mieszkatica, wartos¢ biezqacych wydatkéw na opieke zdrowotnq oraz starzenie sie
spoteczenistwa majq statystycznie istotny wptyw na wysokos¢ sktadki. W mniejszym stopniu wartos¢ sktadki
pozostaje pod wplywem inflacji i bezrobocia Wyniki te mogq byc przydatne dla uczestnikow rynku ubezpie-
czeniowego, w szczegolnosci zaktadow ubezpieczen zainteresowanych oferowaniem innowacyjnych produktéw
ubezpieczen zdrowotnych.
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INTRODUCTION

The functioning and development of the insurance market is affected by various systemic (institutional),
economic, demographic and socio-cultural conditions. In the scientific literature, the development of
the insurance market is usually examined in relation to the market as a whole or divided into life and
non-life sectors, due to the specificity of the risk which is insured. The issue of factors determining
the development of the private health insurance (PHI) market has been relatively less often explored.
In Poland also, there currently lacks a comprehensive study identifying the impact of various socio-
economic factors on the functioning and development of the health insurance market.

The Polish insurance market has seen growing interest in PHI products, especially over the last few
years. According to the Polish Chamber of Insurance, at the end of the second quarter of 2023, 4.56
million Poles had private health insurance, which represents an increase of as much as 15.4% compared
to the previous year [Ponad 4,5 mln Polakéw korzysta z ubezpieczen zdrowotnych, 2023]. Despite relatively
high inflation and the increase in the cost of living, private health insurance has become a more frequent
subject of purchase for both individuals and employers, which has led to a systematic increase in the total
value of premiums. Related to the above, the following research question therefore arises:

What are the main factors that determine the development of the health insurance market, and what
is the strength and direction of their impact?

The purpose of the paper is to identify and assess the impact of selected socio-economic factors on
the value of gross written premiums from private health insurance in Poland. In the analysis, the value
of gross written premiums is an indicator of the level of market development. Insurance premium,
alongside the insurance density index and the insurance penetration index, is one of the basic measures
used to assess the level of development of the insurance market in a given country, as well as to assess
the activity of insurance companies [Bednarczyk et al., 2019; Buric et al., 2017]. At the same time, the
value of premiums is also used as a measure of the demand for insurance products [Borkowska, 2019].
One should add that the development of the insurance market may be examined in various ways and
may also concern other areas with more qualitative specificity, including changes in the structure of
insurance products, the methods of insurance distribution, and the claims settlement process [more in:
Osak, 2009; Pobtocka, 2010].

The main contribution of the paper is that with the use of statistical analysis methods, in particular
the multiple regression model, an attempt was made to assess the impact of selected socio-economic
factors on the value of gross written premiums from health insurance in Poland. This study constitutes
part of a wider research discussion on the current development possibilities for private health insurance
in Poland.

ANALYSIS OF THE HEALTH INSURANCE MARKET IN POLAND COMPARED TO
EUROPEAN TRENDS

After life insurance, private health insurance represents the second most important segment of the
European insurance market (with the value of gross written premiums in 2020 at the level of EUR 172
billion), thus overtaking motor insurance (for which the gross written premiums in 2020 amounted
to EUR 149.4 billion) [European Insurance in Figures 2020, 2022]. Figure 1 presents the value and dynamics
of gross written premiums from health insurance in Europe in 2011-2020.

In Europe, in the years 2011-2019, there was a systematic increase in the value of health premiums
due to the pre-pandemic, growing demand for private health insurance and rising healthcare costs.
Moreover, in 2020, interest in PHI products increased as an effect of the pandemic, resulting from difficult
or even temporary lack of access to publicly financed healthcare services. Many customers became
more aware of health risks and appreciated the value of the additional protection offered by private
insurers. During the period examined, health insurance premiums per capita increased from EUR 199
in 2011 to EUR 286 in 2020, and the insurance penetration rate recorded an increase from 0.8% to 1.02%,
respectively [Insurance Europe Database — Health, 2022]. However, there are significant differences in the
level and pace of development between national markets, primarily related to the role that PHI products
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play in individual healthcare systems (base, substitute, complementary and supplementary) [more in:
Borda, Osak, 2016]. For example, the average value of the density ratio for European countries in 2020
was EUR 286 per capita, while in the Netherlands, where private health insurance is mandatory, this
indicator amounted to EUR 3,111, compared to Germany — EUR 515, Spain — EUR 192, and Poland
—only EUR 5 per capita [Insurance Europe Database — Health, 2022]. Looking to the future and taking
into account demographic changes and the macro-economic environment, national health insurance
markets can be expected to continue to develop at different speeds.

Figure 1. The value and dynamics of gross written premiums from health insurance in Europe in 2011-2020
Rysunek 1. Warto$¢ i dynamika sktadki przypisanej brutto z ubezpieczen zdrowotnych w Europie w 2011-2020
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In Poland, private health insurance is offered both in the life branch (group 5) as additional sickness
and accident insurance supplementing life insurance contracts, and in the non-life branch (group 2)
as separate sickness insurance products. In the majority of cases, these insurance products play
a supplementary role to the services guaranteed within the publicly financed healthcare system.
In practice, customers in Poland primarily look for products that provide relatively cheap and quick
access to high-quality healthcare services, especially outpatient services, as well as financial protection
in the event of a serious illness.

Figure 2. Value and dynamics of gross written premium in life sector 5th group in Poland in years 2011-2022
Rysunek 2. Warto$¢ i dynamika sktadki przypisanej brutto w grupie 5 dziatu life w Polsce w latach 2011-2022
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Figures2 and 3 present the value and dynamics of the gross written premiums from health insurance
in Poland in 2011-2022 in the life and non-life sectors, respectively. In the case of accident and sickness
insurance within the life insurance sector, an upward trend in the value of written premiums is visible
throughout the entire period examined. Premiums increased from PLN 4.44 billion in 2011 to over PLN
7.5 billion in 2022 (an increase of 69%), with the visible growth in 2021-2022 being largely the result of
the COVID-19 pandemic. With respect to sickness insurance within the non-life sector, premiums grew
from PLN 436 million in 2011 to PLN 1.08 billion in 2022, which is an increase of 146.85% in the whole
analysed period. In the latter case, there is a visible greater volatility in the rate of premium growth
recorded in individual years.

Figure 3. Value and dynamics of gross written premium in non-life sector 2nd group in Poland in years 2011-2022
Rysunek 3. Warto$¢ i dynamika sktadki przypisanej brutto w grupie 2 dziatu non-life w Polsce w latach 2011-2022
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As mentioned above, the pandemic and the related problems with access to public healthcare
services undoubtedly increased Poles” concerns about their life and health, stimulating the demand
for private health insurance. According to a Polish Chamber of Insurance report entitled “The impact
of insurance on the Polish economy and society”, as many as 78% of Poles are concerned about the
lack of access to medical care, and 80% are afraid of the lack of financial resources for the treatment
of a serious illness [Ponad 4,5 min Polakéw korzysta z ubezpieczen zdrowotnych, 2023]. While before the
pandemic, PHI was primarily aimed at ensuring quick access to high-quality specialized medical
services, during the pandemic there was increased interest in consultations with family doctors and
psychologists. At the same time, remote healthcare services developed very dynamically. It is worth
emphasizing that PHI has also become an important component of employee benefits. Employers have
become increasingly aware of the fact that absenteeism or inefficiency at work related to an employee’s
poor well-being generate additional costs, and as a result reduce work efficiency [Ponad 4,5 mln Polakow
korzysta z ubezpieczen zdrowotnych, 2023].

LITERATURE REVIEW ON FACTORS AFFECTING THE HEALTH INSURANCE MARKET

The impact of various determinants on the functioning and development of insurance markets has been
considered in many research studies. Authors often highlight that the detailed results of their analyses
largely depend on the specificity of a given country or a region. In the international literature, the
factors determining the development of the insurance market are usually divided into the following
groups: economic, demographic, socio-cultural, institutional (structural) and others [Bednarczyk et
al., 2019; Borda, 2016; Outreville, 1996; Sliwiriski et al., 2013]. Other classifications, distinguishing also
psychological factors and conditions dependent on insurance companies are also proposed [Zietz, 2003].
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As Bednarczyk et al. [2019] note, economic conditions seem to be the most important among all the
factors influencing the demand for insurance products and the development of insurance markets.
These include: GDP, household income, average wage, inflation rate, unemployment, savings rate,
interest rates, and the situation on the financial market. The significant impact of these conditions
on the development of the insurance market in individual countries or groups of countries has been
confirmed by the results presented in many research studies [see among others: Bianchi et al., 2011;
Borda et al., 2020; Buric et al., 2017; Li et al., 2007; Sen, 2008; Sliwiriski et al., 2013]. Overall, the empirical
results show that the level of income determines the demand for life, health and property insurance
[Brownie et al., 2000; Buric et al., 2017; Outreville, 1996; Pinilla, Lopez-Valcércel, 2020]. In the case of
life insurance, which are usually long-term products, the propensity to save, especially in the long-
term, which is related to the level of income and inflation, also plays an important role. Factors such
as household income, GDP, wages and savings most often have a strong positive impact on the value
of life insurance premiums, while the impact of the inflation rate or unemployment rate is negative
[see in: Buric et al., 2017; Dragos, 2014; Li et al., 2007; Sen, 2008]. However, the results vary according
to the country or group of countries covered by the analysis. For example, in a study by Borda et al.
[2020], the results indicate that in 2008-2018 for most European countries, a strong positive correlation
could be observed between the value of life insurance premiums and the level of GDP, however, in the
case of Austria, Belgium, the Netherlands and Poland this relationship was negative (GDP growth was
accompanied by a decline in gross written premiums).

Demographic factors influence the decision to purchase insurance and stimulate demand for
insurance products. This group of determinants include the following: population size, age, gender
and occupational structure of the population, average life expectancy (in health), health status of the
population, demographic dependency ratio, fertility rate, incidence of lifestyle diseases, and degree of
urbanization. Demographic factors are especially crucial with regard to life and health insurance. In
a study on factors accompanying the choice of additional hospital insurance in Switzerland, Altwicker-
Hamori and Stucki [2023] found that the probability of having such insurance increases with age,
education level, and household income. Importantly, women decide to purchase hospital insurance
more often than men, and the same applies to city residents compared to those living in rural areas. With
regard to the Australian market, Hanning [2004] analysed the age structure of private health insurance
policyholders and its projections, as well as the impact of demographic trends on the increase in health
insurance premiums. The impact of an aging population on components of the healthcare system in the
United States, including the prices of group and individual health insurance, was examined by Jung et
al. [2017]. Their results show that population aging leads to an increase in healthcare expenditures and
induces workers to join private health insurance. Moreover, they highlight the importance of modelling
health investments as a part of household financial decisions in relation to the institutional regulations of
the U.S. healthcare sector. In the Polish subject literature, the importance of the progressive population
aging process is often investigated in relation to the changes in healthcare expenses and, indirectly, the
development of the insurance offer [see among others: Laskowska, 2017, 2020; Lyszczarz, 2018; Lyszczarz,
Nojszewska, 2015; Piekut, Gutkowska, 2016]. The results of the analysis carried out by Lyszczarz [2018]
identify a significant, positive impact of the percentage of people aged 70 and over in the population
on the value of health expenses incurred by households. Also, health status measured by average
life expectancy has a strong influence on the value of household health expenses. Rozkrut [2013] comes
to the conclusion that this demographic factor contributes to an increase in demand for medical services,
and thus indirectly stimulates the development of additional private health insurance. Laskowska [2017,
2020] analyses demographic trends in Poland in the context of the growing demand for medical services,
including development possibilities for private health insurance. She concludes that despite stimulating
demographic conditions, legal regulations and relatively low household incomes represent the most
important obstacles to PHI development.

Socio-cultural factors represent non-economic determinants of the development of insurance markets.
In this group of factors, special attention should be focused on the level of insurance awareness, insurance
and financial education, attitudes towards risk, as well as confidence in insurance companies [more in
Bednarczyk et al., 2019]. As mentioned above, with regard to private health insurance, the COVID-19
pandemic significantly influenced the attitudes of Poles, causing increased interest in insurance products
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enabling quick access to medical services, as well as products providing financial support or even
organizing and covering the costs of treatment in the event of a serious illness. The level of insurance
education has a positive impact on the development of the insurance market because customers with
appropriate knowledge can compare insurance companies’ offers and know the essence of how insurance
services work. Unfortunately, the level of insurance awareness and education remains relatively low in
the Polish society.

The last group of determinants for the development of the insurance market are structural (institutional)
factors. First of all, the state plays a crucial role in the functioning of the insurance market through
regulatory and supervisory activities. On the one hand, it defines the legal framework for the functioning
of the market and its entities, while on the other, it enforces existing regulatory standards. As regards
private health insurance, the healthcare policy adopted by the state determines the function that PHI
products can perform in a given healthcare system (basic, substitutive, complementary, supplementary).
Moreover, this group of factors includes the following: the structure of healthcare financing sources,
the availability of medical services, the legal framework defining the principles of cooperation between
insurers and healthcare providers, the existence of a subscription offer, incentives in the form of tax
reliefs, and technological innovations [more detail in: Borda, 2016; Borkowska, 2019; Pajewska, 2006].
The above-mentioned factors determine the real possibilities for designing health insurance products
and influence the demand for this type of insurance cover.

RESEARCH MODEL AND DISCUSSION OF RESULTS

The aim of the empirical study was to identify and evaluate the impact of selected socio-economic factors
on the development of the health insurance market in Poland in the years 2010-2022. Correlation analysis
and a linear multiple regression model were applied for this purpose. The selection of potential variables
for the model was based on previous research in this area and the availability of up-to-date statistical data.
Selected economic and demographic factors were included in the study, as well as factors related to the
healthcare financing. The data used comes from the publicly available databases of Eurostat, Statistics
Poland and the Polish Chamber of Insurance, as well as from the OECD (Health at a Glance) in the part
regarding healthcare financing.

The dependent variable Y is the value of the gross written premiums from private health insurance
(group 5 of section I and group 2 of section II), while the potential independent variables are variables
from X, to X,, which were subjected to further verification. The list of variables that can be deemed
potentially significant in the context of their impact on insurance premium is the following:

1. X, - GDP per capita (in current prices, PLN),
X, — Inflation rate (in%),
X, — Unemployment rate (in%),
X, — Current health expenditure per capita (in current PPPs),
X, — Household out-of-pocket payments as a percentage of current health expenditure (in%),
X, — Self-perceived health as very good or good as a percentage of the population aged 16 and

6
over (in%),

ARSI

7. X, — Percentage of the population aged 65 and over (in%),
8. X, — Healthy life expectancy (in years),
9. X, - Average monthly disposable income per person in total households (in PLN),
10. X,,—Dynamics of average monthly expenditure on health per person in total households (in%).

In the first step, the variation coefficient was calculated for every independent variable in order to reject
those variables for which V' < 0.1. At this stage, two variables — X, and X, — characterized by variability
below 5% were rejected. Variable X, with an analysed coefficient value of 9.43% was conditionally
allowed for further analysis due to its substantive importance.

Then, the correlation coefficients between all variables were calculated and the significance of these
coefficients was evaluated using a non-parametrical test for a p-value of 0.05. The statistically significant
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correlation coefficients were also subject to substantive evaluation. The results of this part of the analysis
are presented in Table 1, in which statistically significant correlation coefficients are marked in bold.

Table 1. Correlation matrix between the analysed variables
Tabela 1. Macierz korelacji pomiedzy analizowanymi zmiennymi

Variable Y X, X, X, X, X, X, X, X,
Y 1.0000 | 09772 | 05587 | -0.9117 | 09765 | -0.9585 | 09799 | 0.9822 | 04767
X, 09772 | 10000 | 07130 | -0.8741 | 09920 | -0.9524 | 09437 | 09891 | 05419
X, 05587 | 07130 | 1.0000 | -03842 | 0.6591 | -0.6035 | 04604 | 0.6524 | 05259
X, 09117 | -0.8741 | -0.3842 | 1.0000 | -0.8964 | 09168 | -0.9656 | -0.9221 | -0.3001
X, 0.9765 | 09920 | 0.6591 | -0.8964 | 10000 | -0.9412 | 09620 | 09849 | 05303
X, -0.9585 | -0.9524 | -0.6035 | 09168 | -0.9412 | 1.0000 | -0.9446 | -0.9726 | -0.3179
X, 09799 | 09437 | 04604 | -0.9656 | 0.9620 | -0.9446 | 1.0000 | 0.9695 | 0.4039
X, 09822 | 09891 | 0.6524 | -0.9221 | 09849 | -0.9726 | 09695 | 1.0000 | 04735
X, 04767 | 05419 | 05259 | -03001 | 05303 | -0.3179 | 04039 | 04735 | 1.0000

marked correlation coefficients are significant for p<0.05
Source/Zrédto: own study using Statistica software

As presented in Table 1, PHI premiums are strongly positively correlated with the level of household
incomes, the share of the elderly people (65 years and over) in the population, the value of GDP per
capita and the level of current health expenditure per capita. Premiums have the relatively smallest
positive correlation with the inflation rate, taking into account the statistically significant values of the
analysed coefficient. In turn, there is a strong, negative correlation between the value of premiums and
the unemployment rate, as well as the share of household out-of-pocket payments in current health
expenditure.

At this stage of the analysis, variable X, was removed, because for it the obtained correlation coefficient
values turned out to be statistically insignificant. Additionally, scatterplots of the dependent variable
with independent variables were examined, and on their basis, a clearly non-linear relationship between
variable Y and variable X,  was identified. As a result of the statistical and substantive analysis, variables
X, X, X, X, X, X, and X,. were qualified for the next stage of the study and were used to build a linear
multiple regression model.

The general form of the linear multiple regression function for k independent variables X, X,,... X,
can be expressed as follows [cf. Hamburg, 1970; McClave et al., 2008; Stanisz, 2007]:

Y = a + a1X1 + a2X2 + -+ aka/
where: ag, 4y, ..., ay — coefficients.

)

Next, some variables were eliminated using the backward elimination method until a model with
only statistically significant variables remained [Stanisz, 2007]. The results of the multiple regression
analysis are presented in Table 2.

Table 2. Results of the regression analysis
Tabela 2. Wyniki analizy regresji

Dependent variable Y
R=0.99963081 R*=0.99926177 adjusted R*=0.99873445
F(5,7)=1895.0 p<0.00 estimation standard error 0.04410
b* 0" standard b b standard error H(7) p-value
error

Constant -3.16587 0.99550 -3.18019 0.01549
X, 1.51686 0.13672 0.00015 0.00001 11.09427 0.00001

X, -0.22148 0.04393 -0.07052 0.01399 -5.04153 0.00149

X, 0.21470 0.05318 0.08492 0.02103 4.03744 0.00495
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X -0.70952 0.10732 -0.00198 0.00030 -6.61126 0.00030

4

X 0.54020 0.14705 0.33070 0.09002 3.67354 0.00793

7

Source/Zrédto: own study using Statistica software

The final version of the model includes five explanatory variables that influence PHI premiums. These
are the following: GDP per capita, inflation rate, unemployment rate, current health expenditure per
capita and the percentage of the population aged 65 and over. It should be noted that the regression
coefficients (b) for these variables have different measurement units, therefore standardized coefficients
(b*) were used to compare the strength of the relationship between individual independent variables and
the dependent variable Y.

In the obtained model, the value of premiums is most influenced by GDP per capita (with an increase
in GDP per capita, the value of premiums increases), followed by current health expenditure (with an
increase in such expenses, premiums decrease) and the factor related to population aging (with an
increase in the percentage of elderly people in the population premiums increase). In turn, the inflation
rate and unemployment rate have a relatively smaller impact on premiums. The obtained high values
of the determination coefficient R*> and adjusted R* indicate a very good model fit, however possible
interdependencies between the explanatory variables should be taken into account. The F-statistic
value with a probability level of p<0.001 confirms the statistical significance of the obtained model. The
t-statistic values indicate that the constant and regression coefficients are significantly different from 0.
The normality of the residual distribution was tested with the use of Shapiro-Wilk test (W= 0.9771 for
p > 0.05) and the visual assessment of a histogram of the residuals was also made.

To summarise, the results of the empirical study indicate a statistically significant impact of GDP per
capita, the level of current health expenditure, and the demographic factor related to population aging
on PHI premiums, as well as, to a lesser extent, inflation and unemployment. These results confirm
general findings from previous research showing that the demand for private health insurance and
the development of the PHI market strongly depend on economic conditions (economic growth), the
population aging trend and the level of healthcare financing. It should be noted that no statistically
significant impact of the financial situation of households (income level, health expenses) on the
premiums was found.

CONCLUSIONS

As regards market development indicators, the Polish health insurance market is still far from the
average values recorded in many European countries, but there is undoubtedly an increase in demand
for health insurance and, consequently, an increase in the value of gross written premiums. This trend
was largely driven by the pandemic, which caused restrictions in access to publicly financed medical
services and an increase in Poles’” concerns about their life and health. At the same time, in terms of the
insurers, the pandemic forced them to accelerate the digitalization of insurance services and introduce
innovative solutions to their offer.

The study contributes to the long-standing research discussion on the factors affecting the development
of private health insurance in Poland by focusing on the impact of economic and demographic factors as
well as the indicators of the healthcare financing system. The results of the multiple regression analysis
indicate a statistically significant impact of the level of GDP per capita, the level of current health
expenditure, and the demographic factor related to population aging on the value of written health
insurance premiums. Meanwhile, premiums are less influenced by inflation and unemployment. Such
results demonstrate a strong relation between the development of the health insurance market and the
economic development of the country, and also highlight the increasing importance of population aging
in the design of health insurance offers.

The main limitation of the study is that the choice of the independent variables was made based
on the availability of current and verified statistical data. Moreover, the dependent variable — health
insurance premiums — is calculated as the sum of the written premiums from sickness insurance in the
non-life sector and the premiums from additional accident and sickness insurance in the life sector.
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This is due to the fact that information on premiums is available in this form in databases. These
limitations can be overcome in future research.
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