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Abstract: The objective of the article is to analyse selected indicators of sustainable development in
the field of “public health”, especially those related to health and health-related inequalities. The
article focuses on the analysis of indicators in the field of “public health” presented by Eurostat.
These indicators were presented in terms of averages and medians. Moreover, the paper indicates
the amount of funds allocated for prevention in health care. In addition, the cluster method was
used to identify EU countries similar to each other in terms of the leading indicator of sustainable
development (SD). The study was conducted using annual data for 2010–2019 for Poland as compared
to other EU countries. The study used data from the Eurostat and OECD databases. In almost all of the
analysed countries, in relation to the demographic and health situation, there is a close link between
the financial situation, health and inequalities in health-related fields. Patients’ sense of safety has
decreased in Poland, which is the result of the growing consumption of health services and emerging
problems with the availability of health care services as well as environmental pollution. Among
others, the percentage of people with health problems and low income has increased. Although the
percentage of unmet needs resulting from income inequalities has decreased over the past year in the
analysed groups of countries, it is still high in Poland. The low level of expenditure on prevention
makes these difficulties even more severe. In summary, capturing changes in indicators describing
public health in the context of its impact on sustainable development plays a key role in balancing
out inequalities in the EU countries and in managing a common policy.

Keywords: sustainable development and public health; health inequalities; health prevention;
Ward’s model

1. Introduction

The concept of sustainable development is perceived as a determinant of the socio-
economic development of countries, which consists of integrating political, economic
and social activities while maintaining a natural balance and the sustainability of the
basic needs of individual communities or citizens, both of the present generation and
future generations [1]. Considering this concept, it is possible to discuss three components
of sustainable development—economic component, ecological component, and human
component.

The first one refers to the development of the economies of individual countries. This
development is intended to reduce the negative effect on the environment. It should
be perceived as a multidimensional process and aim at accelerating economic growth,
reducing inequalities in every area of life and eradicating poverty. The second one indi-
cates the link between actual economic development and the environment. The ecological
development is closely linked to the rights of environmental protection, ecological bal-
ance, and is oriented to meet specific practical requirements, such as the protection and
renewal of natural resources. The third component takes social interactions, relationships
and patterns of human behaviour into account. It is oriented to socio-cultural stability,
prevention or treatment of “social diseases”, promotion of education and training, and
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protection and promotion of human health. In addition, it is clear from the assumptions of
sustainable development that this concept can ensure the safe functioning of humans and
the environment [2,3].

In the EU sustainable development strategy, under the priority “public health”, the
promotion of public health on equal terms and the improvement of protection against
health threats was set as objective 3 (Ensuring a healthy life for all people of all ages and
promoting well-being) [4,5]. Life expectancy (LY) and healthy life expectancy (HLY) are the
most commonly taken into account for monitoring this priority. These variables are usually
explained by operational indicators, which are deaths from chronic diseases, suicides,
unmet health care needs resulting from income inequalities, and long-term illnesses or
health problems [6].

As a rule, the effects of modern health-related hazards are only visible after some time
and are mainly related to the existence of social and economic inequalities among members
of a society. This is closely related to the possibility of limiting medical consumption
or carrying out appropriate pro-health prophylaxis. Taking into account the fact that
one of the basic needs of the population is the use of health care, it seems necessary to
guarantee the amount of funds required to cover the consumption of medical services,
and indirectly guarantee the safety of beneficiaries. This is because it has a significant
effect on the management of health care facilities and the provision of medical services to
patients and ensuring their safety in this area. For this reason, it is extremely important to
draw attention to the risks arising from social conditions or environmental pollution [7]. In
addition, COVID-19 and its effect on health inequalities involve a great risk. In addition,
COVID-19 and its effects on health inequalities involve great risk, particularly due to
the inadequacy of health care systems such as the lack of equipment their adaptation in
hospitals and the shortage of medical personnel [8]. The global epidemic threat has led to a
rapid increase in the role of health protection and health policy, which has been reflected in
contacts between countries [9]. In addition, overcoming problems concerning health [10,11]
and living conditions of people with financial difficulties, e.g., in connection with their
business activities becomes a priority. Inequalities not only in public health but also in
economy are increasing [12,13].

In this context, all international regulations play an important role, for instance the
Rio Declaration on Environment and Development from 1992, which clearly indicates
the importance of health in the concept of sustainable development. This is true even
more as the idea of sustainable development is the basis of a new development paradigm,
according to which the socio-economic model is to be based on progress ensuring a better
quality of life and protection of the natural environment [5,14]. Therefore, in the context of
sustainable development, it is extremely important to consider the Renewed Sustainable
Development Strategy of 2006, in which public health is one of the key challenges. The
main goal of this challenge is “Promoting public health on equal terms and improving
protection against health-related hazards” [15]. Similarly, the promotion of health is an
important element of the Europe 2020 strategy—“A strategy for smart, sustainable and
inclusive growth”. In this document, “Strengthening health promotion and prevention,
reducing social inequalities” is part of the “European Platform against Poverty”, which
is an initiative under the priority “Growth Contributing to Social Inclusion”. As part
of the above programmes, the task of ensuring economic, social and territorial cohesion
is undertaken, through enabling the poor and socially excluded to actively participate
in social life [16]. Other important programmes in the Europe 2020 strategy include the
following projects: “European Innovation Partnership on Active and Healthy Aging” [17]
and “Together for Health” [18]. The first one focuses on increasing the average number of
years Europeans live in good health, e.g., by improving health and quality of life, and the
second one on promoting health in ageing Europe, protecting citizens against health risks
and supporting health systems and new health technologies [6,19].

The above-mentioned projects are closely related to the documents on investing
in health care [20]. Investments will relate to the health of the society (primarily its
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promotion and prevention), minimising health inequalities and combating social exclusion,
or maximising the sense of security among patients. Considering public health an aspect
of sustainable development, it can be observed that all issues related to the monitoring of
sustainable development in the area of current health policy and related factors play an
increasingly important role [21,22]. In EU documents, public health matters have become
more the subject of common policy.

Taking this into account, an assumption was made that the economic and environ-
mental factors determining public health affect sustainable development in the broadly
understood environment, and their monitoring may affect the development of health policy.
In this regard, the question arises as to which group of countries Poland should aspire
to improve its operational indicators of sustainable development in the field of “public
health” and improve expenditure on health prevention.

Therefore, the aim of the article is to assess the progress in the pursuit of sustainable
development in the field of public health in three groups: Poland, EU countries (excluding
Croatia), and countries belonging to the EU since 2004.

2. Literature Review

Health inequalities are a consequence of social inequalities and their reduction is
now becoming a public health priority [23–25]. The provision and consumption of health
services obliges countries to ensure that the society is able to use medical care and to allocate
the appropriate amount of funds for this purpose. This undoubtedly affects the health
situation of the population [26], and the latter affects various economic, environmental and
health policy factors [27,28]. This is confirmed by various studies showing links between
health and economic growth [29–32]. According to the researchers, the experience of
other countries is very helpful here, because it allows for applying solutions in health care
in the form appropriate for a given country [33]. In addition, in the process of human
capital management in health care organisations, great importance is attached to the global
strategy for improving the health of employees [34]. Therefore, cooperation between the
institutions to exchange information on how to ensure the best working conditions in a
rapidly changing environment is a very important issue [35,36]. Given that the majority of
beneficiaries use public health services and that the amount of financial resources allocated
from public sources depends mainly on income, it can be assumed that the higher the
level of this indicator, the more funds go to the health system [25,37,38], and this translates
indirectly into improving the health situation of citizens and their life expectancy [39]. Life
expectancy is explained by GDP per capita in approx. 70%, and by health expenditure in
approx. 73% [40]. It should be stressed that the percentage of GDP devoted to public health
care, including prevention, has a significant effect on ensuring that health needs are met
by providers. However, this share varies from country to country [41], being low in the
countries of Central and Eastern Europe [42,43], and this is not conducive to addressing
social inequalities, including in public health [44]. This makes the connection between
health and elements of sustainable development increasingly clear [45]. The SD approach
allows for a holistic view of all causes of adverse health effects [46]. The implementation of
the sustainable development concept and monitoring of its realisation require clarification
of the measurement method and the identification of the measuring instruments [47].
While all researchers agree on the complexity of the sustainable development concept,
their approach to the design of SD indicators often differs. Some propose a quantitative
expression of these quantities, others recommend constructing indicators according to the
principle: from the problem to its solution [48]. Different approaches to the design and
reporting of SD indicators mean that there is no common system for these indicators for all
countries [49]. However, in order to ensure methodological consistency and international
comparability, Eurostat proposed a set of SD indicators [50]. In the field of public health,
Eurostat and the European Commission have proposed indicators, six of which relate to
health and health inequalities [51]. Their identification is an important factor in addressing
health problems, especially since all countries pay great attention to issues related to
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inequalities in health care [52]. However, capturing these inequalities requires a range of
data that is not always available. In addition, there are significant differences in national
reporting, particularly in the comparability of the information gathered [53]. However,
it was decided to resolve this issue, all the more so because it seeks to deepen (increase)
European integration in every sphere of activity, and therefore in health. To this end, it was
decided to provide aggregated data in order to improve the comparability of information
regarding social inequalities [53].

Sustainable development in public health is most frequently measured by the life
expectancy index at birth, which gives some idea of the level of health of the population [54].
In Poland, this indicator is increasing and it is increasingly possible to meet the conviction
that old age is an important stage in the individual’s life and contributes to the preparation
of various spheres of socio-economic life in the present and future times, especially as the
population of older people [55]. The tendency to prolong the life of the population can
also be observed around the world [56], whereby health inequalities are most frequently
exacerbated. This is mainly due to lower income levels (lower occupational activity), health
problems and lower mobility of people [55]. It should be emphasised that demographic
changes, including the population ageing, poses a threat to the sustainability of EU health
systems, and actions can be taken to address health inequalities linked to social, economic
and environmental factors by promoting healthy ageing [57].

As inequalities in access to health services can lead to health deterioration (especially
during and after the COVID-19 “era”), countries have taken action for sustainable devel-
opment. In defining the objectives of the action in the 2030 Agenda, it was pointed out
that the public health objective can be achieved through, e.g., more efficient financing of
health care [58]. It is the size of the level of health expenditure that primarily describes
the efficiency of the health system in each country [59]. Expenditure on preventive health
services is of particular importance, as it is its size, which can contribute to reducing the
incidence of chronic diseases. However, in this case, health inequalities are not only the
result of economic factors, but also of social, environmental and political factors. This is
particularly evident during the COVID-19 pandemic [8,60], where differences in household
income mean that people are coping very differently with the crisis caused by this infectious
disease [61,62]. The pandemic has a negative effect on both public health and the economy.
In addition, global environmental governance and the fight against many environmental
crises are significantly hampered [63]. The threats posed by the COVID-19 pandemic are a
major challenge to achieving the SDGs. According to Kaczmarek, their implementation
will, therefore, be difficult, and the real effect of the pandemic will only be seen once it is
over [64].

From this point of view, it is extremely important to assess the monitoring of sus-
tainable development, which is often the starting point in the decision-making process in
health care. It comes from the fact that the EU emphasises both the responsibility for health
and reducing health inequalities. Comparative analyses enable taking corrective measures
including a specific path of economic development, emphasising the most important social
issues.

Therefore, the following research hypotheses were formulated:

1. The analysis of operational indicators of sustainable development in the field of public
health makes it possible to monitor the commitment of countries to improving health
and levelling social inequalities that determine the health condition.

2. The results of international comparisons provide information that is a benchmark for
the development of the appropriate public health policy in each country.

3. Materials and Methods

In the study, the author uses the currently binding set of sustainable development
indicators for the European Union, directly referring to the EU’s Renewed Sustainable
Development Strategy. One of the leading indicators here is “Life expectancy average
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and healthy years”, for which the operational indicator is “Health and health-related
inequalities”.

However, due to the complexity of the issue, the study was carried out in two parts.
The first one was to monitor the indicator “health and health inequalities”, the second one
to show groups of countries where the leading indicator functions in a similar way.

• Part I

In order to consider the problem of this operational indicator in the area of “public
health”, the paper focused on a set of variables describing this indicator. The countries
included in the research group are countries belonging to the European Union throughout
the duration of the analysis. Due to the different time of accession to the EU and the
different level of socio-economic development of countries, the study was conducted for
three groups. The first one consists of only one country—Poland. The second one includes
all European Union members (excluding Croatia). The third group includes countries that
joined the European Union in 2004 and 2007. The data refer to the years 2010–2019.

The arithmetic mean and the median were calculated to highlight the change of the
“public health” sustainable development leading indicator. Moreover, the analysis of the
number of people suffering from lifestyle diseases depending on the quintile of population
income was carried out. The medium-term rate of changes for preventive expenses, the
dynamics of air pollution, and noise-related nuisance were determined.

A geometric mean was used to determine the medium-term rate of change. This mean
is determined by the following formula:

G = n−1

√
y2

y1
.
y3

y2
· . . . . · yn

yn−1
· = n−1

√
yn

y1
· (1)

where: y—level of the phenomenon in the period t; t = 1, . . . , n; G—geometric mean.

• Part II

In this section, the study uses the method of multidimensional statistical analysis, in
which the following set of representative characteristics was adopted to assess the similarity
and differences between EU countries in terms of years lived in good health:

1. Economic factors

- Expenditure on prevention in health care (in USD per PPP per person)
- Household expenditure in health care (in USD according to PPP per person)

2. Consumption of medical services

- Number of medical consultations in health care (number of consultations per
person)

3. Environmental factors

- Air pollution with PM10 dust (µg/m3)
- Number of people exposed to noise (percentage of the total number of people)

Each of the variables was given on a quotient scale and was a cumulative value within
each country. The study was performed country-by-country, but Portugal and the United
Kingdom were not included due to the lack of data on the number of medical consultations
in health care.

To research the phenomenon in the last three years of the study, the classification
was based on cross-sectional data for 2017–2019. The analysis used the agglomerative
hierarchical clustering method (Ward’s method), which allowed for the presentation of the
formation of successive clusters of higher and higher orders with specific bond distances.
The obtained dendrite made it possible to indicate the similarities and differences between
the studied objects from the point of view of the analysed features.

All variables were normalised each year by applying the quotient transformation, and
the Euclidean distance was used as the measure of distance [65,66].
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The first step of the Ward method is the normalisation. It is applied usually because of
the possible scale differences among the variables; thus, the data should be normalised [67]:

zij =
xij

xoj
(2)

where: xij—the value of the j-th variable for the i-th unit (i = 1, . . . , n; j = 1, . . . (k); xoj—mean
value for the j-th variable (reference point); n—number of objects; k—number of variables.

Then, the distance matrix between the countries was determined. To calculate it, a
measure of the Euclidean distance was used:

dih =

√√√√ k

∑
j=1

(zij − zhj)
2 (3)

where: zij—standardised values of the j-th variable for the i-th object; zhj—standardised
values of the j-th variable for the h-th object.

The countries were grouped on the basis of a distance matrix by a method which is
characterised by “ . . . the highest efficiency of structure recognition in the data matrix
describing the analysed objects . . . ” [66], starting from a single-element cluster, through
one that connects the countries which are most similar to each other, and ending with one
connecting all the studied objects.

In each part, the information was taken from the websites of Eurostat and OECD. The
choice of the study period was decided by the availability of data, and the quantities were
given as intensity indicators or converted per person by purchasing power parity (PPP).
All studies were performed in Statistica 13.3.

4. Results

To assess the health situation of societies, measures such as life expectancy (LE) and
the number of healthy life years (HLY) are mainly used. Both of these indicators make
it possible to know indirectly how changing living conditions affect the improvement
of health and life expectancy, i.e., how the leading indicator of sustainable development
changes.

In Poland, the LE indicator is usually shorter than the EU-27 average, but longer than
for the EU-12 countries (Table 1).

Table 1. Life expectancy by gender in the studied groups of countries in 2010–2019.

Groups The Statistical Measure 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Women

Poland 80.7 81.1 81.1 81.2 81.7 81.6 82.0 81.8 81.7 81.9

27 EU countries
average 82.0 82.3 82.3 82.6 82.9 82.7 83.0 83.0 83.1 83.4

median 83.0 83.1 83.1 83.2 83.6 83.4 83.6 83.9 83.9 84.2

Countries belonging to
the EU since 2004

average 80.2 80.5 80.6 81.0 81.2 81.0 81.5 81.4 81.6 81.8

median 80.0 80.5 80.5 80.7 81.1 80.9 81.4 81.3 81.3 81.6

Men

Poland 72.2 72.5 72.6 73.0 73.7 73.5 73.9 73.9 73.7 74.1

27 EU countries
average 75.7 76.0 76.2 76.6 76.9 76.9 77.2 77.3 77.4 77.7

median 77.5 77.9 78.0 78.1 78.7 78.7 78.9 78.9 79.1 79.3

Countries belonging to
the EU since 2004

average 72.6 72.9 73.1 73.6 73.9 73.9 74.3 74.4 74.5 74.9

median 71.4 71.9 72.1 72.9 72.9 73.2 73.6 73.8 73.8 74.2

Source: Own study based on Eurostat.
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Considering the life expectancy of people in the EU-27 countries in all the analysed
years, it can be observed that in each case, women lived longer than men by approximately
5.7 years, on average. In the case of the EU-12 countries, this difference was even greater—
approx. 7 years. Similarly to the tendencies in the groups described above, also in Poland
this difference is in favour of women and was on average 8 years. The smallest difference
was visible in 2019 (approx. 7.8 years). Comparing this year and the year immediately
preceding, it can be observed that the analysed indicator increased for both Polish women
and Poles, but for men, the increase was 0.5% and was 0.3 percentage points higher than
that for women. However, in both groups, the majority of people were above the average
age, which is not a favourable situation.

In the case of Poland, it can be observed that the indicator fluctuates slightly for life
expectancy from year to year.

The situation is a bit different when it comes to living in good health. Among the
EU countries, women in Latvia (2013, 2015–2019) have the shortest life, and in Slovakia
in the remaining years. The same tendency can be observed for men, except in Latvia for
2013–2019, in 2012 in Estonia, and in the first two years of the study in Slovakia (Table 2).

Table 2. Healthy life years divided into gender in the studied groups of countries in 2010–2019.

Groups The Statistical Measure 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Women

Poland 62.3 63.2 62.8 62.7 62.7 63.2 64.6 63.5 64.3 64.1

27 EU countries
average 61.7 61.7 62.1 61.8 62.2 61.7 62.7 62.1 62.1 62.9

median 62.3 62.0 62.6 62.2 62.3 62.7 63.1 62.0 61.8 62.6

Countries belonging to
the EU since 2004

average 60.8 60.3 61.1 61.3 61.9 60.9 62.1 60.8 61.0 62.0

median 60.5 60.1 61.0 60.9 61.2 59.7 59.8 60.3 60.7 61.9

Men

Poland 58.5 59.1 59.1 59.2 59.8 60.1 61.3 60.6 60.5 60.9

27 EU countries
average 60.8 61.1 61.3 61.2 61.4 61.4 62.1 61.7 61.8 62.2

median 61.3 62.1 62.1 62.0 62.0 61.5 62.6 60.6 61.5 61.8

Countries belonging to
the EU since 2004

average 58.6 58.4 59.1 59.4 59.7 59.2 60.3 59.3 59.3 60.1

median 57.3 57.6 58.4 58.9 59.0 58.8 59.7 59.4 59.8 60.8

Source: Own study based on Eurostat.

Based on the information from Table 2, it can be stated that the number of healthy
years in Poland showed different trends depending on gender—it was variable among
women and rather constant in men. However, over the entire period of the study, year by
year, this indicator increased (in both cases it is a slight increase) by approx. 0.4%. In 2019,
in Poland, the “advantage” over the countries belonging to the EU-27 groups related only
to women and amounted to approx. 1.2 years. The opposite is true for men—for them, the
indicator fell by 1.3 years. However, when it comes to the prevalence of people reaching the
age above or below the average, a distinction can be made between the analysed groups.
The analysis of the situation in the group of the EU-27 countries (negative asymmetry) is
different than in the group of “new” countries. The first group is dominated by people for
whom HLY is lower than the average, and the second group is dominated by people with
the HLY index below the average.

The above indicators are largely based on information on the number and causes of
deaths, i.e., negative health measures.
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The issue of inequalities in health care is mainly described in relation to mortality
rates, taking chronic diseases into account (Table 3). According to WHO, at least 60% of
people in the world die of chronic diseases [68], of which 50% occur in people over 70 years
of age.

Table 3. Percentage share of deaths according to causes in the total number of deaths in 2010–2019.

Groups 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Neoplasms

Poland 25.4 25.5 25.6 25.5 26.6 26.7 27.3 26.5 26.3 26.5

Average for the 27 EU
countries 25.6 26.0 25.8 26.0 26.6 25.7 26.2 25.8 25.9 26.1

Average for EU countries
since 2004 23.3 23.6 23.6 24.0 24.5 24.0 24.4 24.0 24.4 24.7

Diabetes mellitus

Poland 1.7 1.8 1.9 1.9 1.8 2.1 2.1 2.2 2.2 2.3

Average for the 27 EU
countries 2.1 2.1 2.1 2.2 2.3 2.3 2.3 2.3 2.3 2.4

Average for EU countries
since 2004 2.0 2.0 1.9 2.2 2.3 2.3 2.3 2.3 2.5 2.6

Diseases of the circulatory system

Poland 50.5 49.9 49.6 49.7 49.7 49.7 49.5 49.8 49.4 49.4

Average for the 27 EU
countries 42.3 42.0 41.8 41.0 40.5 40.3 39.5 39.1 38.2 38.0

Average for EU countries
since 2004 51.1 51.0 50.9 50.1 49.8 49.8 49.0 48.8 47.8 47.7

Cerebrovascular diseases

Poland 9.4 9.5 9.0 8.5 8.2 7.7 7.5 7.6 7.2 7.1

Average for the 27 EU
countries 10.1 9.9 9.6 9.5 9.3 9.1 8.9 8.6 8.5 8.3

Average for EU countries
since 2004 12.1 12.0 11.7 11.7 11.6 11.2 11.1 10.8 10.7 10.5

Chronic lower respiratory diseases

Poland 1.9 2.0 1.9 2.0 1.7 1.8 1.7 1.8 1.7 1.6

Average for the 27 EU
countries 3.1 3.0 3.1 3.1 3.1 3.2 3.1 3.2 3.2 3.2

Average for EU countries
since 2004 2.0 2.0 2.0 2.2 2.2 2.3 2.2 2.2 2.2 2.2

Source: Own study based on Eurostat.

The analysis of Table 3 indicates that, regardless of the country, among all deaths,
cardiovascular diseases (over 38%) and cancer (over 24%) were the largest group. The
percentage of diabetic patients also increased.

In this context, attention should be paid to the falling number of suicides (Figure 1),
which is likely due to greater prevention, including an increasing number of psychological
counselling and reporting by health care professionals.
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Based on the information from Figure 1, it can be observed that in Poland, the pre-
sented share is lower than in the other groups. However, in 2018, as compared to particular
countries, Poland recorded a higher index than Italy (5.6 points), Spain (4.1 points), Luxem-
bourg (3.9 points), and Great Britain (3.8 points). This is probably associated with a higher
level of health care and greater accessibility to it. In Lithuania, this index is twice as high,
which is probably the result of a smaller number of possibilities in covering the basic needs
of the society.

Another very important problem considered in the aspect of public health is unmet
health care needs (too expensive or long waiting, too long travel to the place of obtaining
health services, lack of knowledge of a good doctor or specialist, fear of being misdiagnosed
during treatment, or inappropriate treatment of patients) as a result of income inequality
(Figure 2).
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Figure 2 shows that since 2013, the percentage of the population having problems with
obtaining health care has decreased in all groups, with the exception of 2018. Compared to
2017, the EU average increased by approx. 0.4 percentage points, and the highest increase
was noted in Poland, by as much as 0.7 percentage points. In the last year of the research in
EU countries from 2004, this was at the level of 3.7%.

The above indicator is closely related to the number of people suffering from incon-
venience caused by long-term illness or health problems, the number of which depends
on their income. Considering the change in the percentage of the number of people ex-
periencing inconvenience caused by long-term illness or health problems, it can be said
that in the entire analysed period (in almost every country studied), there was an increase
in this value, with the exception of Spain, Italy, the Netherlands, Romania and Slovenia.
Among these countries, the average rate of decrease was in Italy (96.17%), and the lowest
in Slovenia (99.94%). The only country with a permanent increase in the percentage of
people suffering from diseases or health problems for many years is Lithuania, where
this number increased on average by 3.08% and was one of the highest. In Lithuania, the
geometric mean was only 0.55 percentage points lower than in the Czech Republic and 0.78
points lower than in Germany. The biggest difference in the medium-term rate of changes
was observed between Lithuania and Italy and amounted to approximately 6.9 percentage
points. In Poland, fluctuations in this size are noticeable, although in 2019, compared to
every other year, the percentage of people surveyed here increased; in the entire period
under study, it grew by an average of approx. 1.8%. In 2019, compared to 2018, only in
two EU-12 countries, namely in Slovakia and Latvia, a higher level of the average rate of
change can be observed compared to Poland.

In 2017–2019, the percentage of these people was the highest among those with the
lowest income and decreased along with an increase in income—a higher quintile (Table 4).

Table 4. Percentage of people suffering from long-term illnesses or health problems depending on the level of income in the
surveyed country groups in 2010–2019.

Groups 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

First quintile

Poland 36.1 35.5 35.4 34.3 35.3 36.4 38.6 43.0 45.2 46.6

Average for the 27 EU countries 36.2 35.8 36.2 36.7 37.2 38.7 38.8 40.9 42.2 42.5

Average for EU countries since 2004 36.2 35.8 37.3 37.2 38.1 39.9 40.7 44.2 46.1 46.3

Second quintile

Poland 37.3 38.2 38.7 37.9 37.0 39.6 40.6 43.0 41.9 42.5

Average for the 27 EU countries 37.1 37.6 37.7 38.8 38.6 39.7 39.0 40.0 39.6 40.1

Average for EU countries since 2004 37.8 39.0 39.1 40.0 39.4 41.2 41.0 42.9 41.7 42.4

Third quintile

Poland 36.0 34.6 36.4 35.4 36.2 38.5 38.9 39.7 38.8 40.7

Average for the 27 EU countries 31.5 32.6 31.9 32.8 33.0 33.8 33.5 34.0 33.1 33.0

Average for EU countries since 2004 32.3 33.1 32.4 32.7 33.4 33.7 33.3 34.2 33.4 32.9

Fourth quintile

Poland 31.3 34.0 33.0 33.7 33.5 34.9 34.3 37.3 34.1 34.2

Average for the 27 EU countries 27.0 27.2 27.3 28.4 28.1 28.9 28.5 29.7 28.8 28.6

Average for EU countries since 2004 27.4 27.8 27.1 27.6 27.5 27.9 27.8 29.4 28.1 27.7

Source: Own study based on Eurostat.
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The analysis of Table 4 shows that in the case of all groups, until 2016, on average,
the most respondents belonged to the second income quintile. In the following years,
the situation changed. The highest percentage of the analysed people is visible in the
group with the lowest income, which is mainly related to the financial difficulties faced by
health care in Latvia and Estonia. In these countries, it is most likely related to the existing
solutions in health care and the size and quality of commitments made by governments in
terms of the health care. Moreover, in all the analysed groups, people whose percentage
was higher than the average were dominant.

Two issues are closely related to health inequalities, namely, exposure to air pollution
by particulate matter and excessive noise. According to the author, the production of toxic
chemicals is also an important issue, but due to the lack of data on a country-by-country
basis, this issue was omitted.

When considering the exposure to air pollution, the above-average impact of PM10
dust was taken into account (Malta was omitted due to lack of data). The analyses show
that this exposure decreased in the last year, the highest being in the Czech Republic (21.3%)
and Austria (20.2%). In Poland, it ranks fourth in this ranking, just behind Estonia by 0.1
percentage point. Only two countries recorded an increase: Lithuania (9.5%) and Greece
(1.5%). In the entire EU, a decline can also be noted, but “only” by 9.2% (Figure 3).
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Considering the effect of noise on human health, it can be concluded that, compared
to the previous year, the situation (for citizens) is more favourable in the last year of the
study than in 2017 and 2018. Nevertheless, the levels of the presented indexes oscillate in
the entire studied period, a decreasing trend can be observed. (Table 5). The reason for
the decrease in the percentage of people experiencing nuisance in their place of residence
could be, e.g., the actual reduction in the noise level, but also a change in the perception of
this inconvenience.
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Table 5. Dynamics of the percentage of people exposed to noise in 2011–2019.

Groups 2011 2012 2013 2014 2015 2016 2017 2018 2019

2010 = 100%

Poland 86.4 89.4 90.0 86.8 79.6 84.9 81.5 87.0 80.4

Average for the 27 EU
countries 105.1 105.2 104.1 101.1 96.6 96.1 95.3 96.3 92.5

Average for EU countries
since 2004 102.4 99.0 98.8 94.2 85.1 83.5 81.5 82.3 77.2

Previous year = 100%

Poland 86.4 103.5 100.7 96.4 91.8 106.6 95.9 106.8 92.5

Average for the 27 EU
countries 96.7 100.1 99.0 97.1 95.5 99.5 99.2 101.1 96.0

Average for EU countries
since 2004 95.1 96.7 99.8 95.3 90.4 98.0 97.7 101.0 93.8

Source: Own study based on Eurostat.

In addition to the issues of public health, it is also worth noting the amount of funds
allocated in this area, including in relation to GDP (which indirectly affects the quality and
quantity of provided services). According to Björnberg, there is a large correlation between
the mentioned expenses and the results of treatment [69]. This is why the expenditure on
prevention in the area of health care can improve the effects of chronic disease therapy in
each of the analysed countries.

Based on Figure 4, it can be observed that in all country groups, health-related expen-
diture on prevention increased on average from year to year, but the increase is the smallest
for the group of “old” EU countries. Considering the above expenditure in constant prices
from 2010 according to PPP, it can be observed that the least for this purpose was spent
in Slovakia (USD 47.14), and the most was spent in highly developed countries such as
Great Britain and Germany. In the latter two countries, in 2013–2019, expenditure on
prevention increased on average from year to year by 0.93% and 2.99%, respectively. While
in 2019, the most was spent on prevention in Great Britain (0.51% of GDP) and Italy (0.38%
of GDP), Great Britain, Germany, and the Netherlands spend the most per person. In
2018, compared to 2010, the following amounts were allocated for prevention per person
according to PPP: Great Britain, USD 185.2; Germany, USD 178.9; Sweden, USD 163.6. In
Poland, this indicator was approx. 4.1 times lower and amounted to USD 47.2. In 2018, this
index was smaller only in three countries: Slovakia, Greece, and Latvia. The difference was
USD 31.8, USD 19.5, and USD 0.4, respectively.
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Due to the fact that one of the sustainable development goals [70] is to significantly
reduce health inequalities in particular countries and between them, the author attempted
to complement the analysis. For this purpose, an assessment related to which countries
are similar to each other and which differ in terms of healthy life years was performed,
taking the set of analysed characteristics into account. For this study, Ward’s agglomerative
method was applied, because most frequently the results of groupings are presented
graphically using the so-called connection tree known as a dendrogram (Figures 5–7).
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The analysis of the leading indicator of sustainable development presented in Figures 5–7
shows that at the binding level below 1.5, a different number of groups of countries with a
similar structure of healthy life years can be distinguished:

- Four (2017–2018):

1. Italy, Netherlands, Germany
2. Sweden, Finland, Ireland, Estonia, Luxembourg, France, Denmark
3. Slovakia, Hungary, Poland, Slovenia, Czech Republic
4. Greece, Spain, Latvia, Lithuania, Belgium, Austria

- Five (2019):

1. Italy, Netherlands, Germany
2. Slovakia, Poland, Lithuania, Hungary
3. Sweden, Finland, Ireland, Estonia
4. Luxembourg, Denmark, Slovenia, France, Czech Republic
5. Greece, Spain, Latvia, Belgium, Austria

Among them, the greatest similarity in terms of the examined features was shown
by Slovenia and the Czech Republic (2017), Luxembourg and France (2018), and Spain
and Latvia (2019). The distances between these regions were the smallest in terms of the
analysed features.

When looking at the position of Poland, it can be observed that it always formed a
cluster of the so-called “new” EU countries. In 2017–2018, these included Slovenia and
the Czech Republic, while in 2019, it was Slovakia. Poland, although at a different level of
connection, is still in the group of countries belonging to the EU since 2004. This shows that
it is necessary to compensate for the differences in the sustainable development leading
indicator under analysis, especially in relation to the following countries: Italy, Netherlands,
Germany, Austria, and Belgium. Poland creates a cluster with these countries only on the
penultimate and last level of connection.

5. Discussion

Public health is one of the key challenges for sustainable development, as there is
a close link between health and health inequalities. For this reason, great importance
is attached to improving health in the context of sustainable development of individual
regions. This is due to the fact that health depends on various issues, and so it is related
to the environment (e.g., climate, sustainable production and consumption, management
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of natural resources), economy (e.g., prosperity of the society), and demographic factors.
Therefore, cooperation between all public organisations, enterprises, or private institutions
is necessary under these conditions [71]. Mutual exchange of information between institu-
tions makes it possible to ensure the safety and health of employees [72], more so as changes
in the structure of societies characterise all countries. The continuously aging population
has serious consequences for the strategy of sustainable development, especially in terms
of the economy. The result is that Europe will become the oldest continent [73]—along
with the increase in life expectancy, it is predicted that in the next 50 years, the number of
people over 60 will increase 5 times [74], and in 2050, these people will constitute every
fifth inhabitant of the Earth [75,76]. This phenomenon is favoured by the improvement
of nutrition, living conditions, and changing the mentality of societies, which translates
into increased care for one’s health, greater detection and treatment of diseases, as well as
better hygiene in the place of residence and work. In Poland, there was an increase in the
demand for medical services and goods, which so far did not enjoy much or any interest
on the part of recipients. Moreover, the approach of Polish society to taking care of their
own health and preventive health care has changed positively. Such a change certainly
caused an increase in medical consumption, and thus an increase in the proposed medical
services (higher standards and the use of new technologies). In addition, the conviction
that having a private health policy always guarantees quick and high-quality health care
services is also of great importance, and this is essential for working people who (generally)
do not have time to wait for visits to doctor’s offices. Such a tendency is visible especially
among women, which translates into the level of the HLY index, which can be explained
by the growing number of elderly and disabled people, underfunding of the health system,
ineffectiveness in the activities of medical entities, and large inequalities in access to health
care.

However, due to demographic changes, the material situation of elderly or disabled
people and their increasing share in the consumption of health services should be taken
into account [77,78]. In their case, the amount of the illness or retirement pension received
is essential, and this translates into the place of the benefit. When observing the changes
in the age structure of the population, it can be concluded that in the future, in line with
the levelling of health inequalities, changes in the organisation of health care will be
necessary [79–81]. The new solutions are to increase the safety of patients with regard to
the possibility of using medical services.

Although prevention in groups of people suffering from serious chronic diseases (e.g.,
cancer, cardiovascular diseases) is at an increasing level, environmental pollution and the
use of chemicals in food products contribute to the increase in mortality from these diseases.
Although the mortality rates resulting from chronic diseases vary from country to country,
the rates indicating the percentage of deaths of a particular disease in the total number
of deaths have changed much in none of them (in some countries, it does not change at
all) [41,82]. Therefore, it seems that the decline in mortality rates due to chronic diseases
can be explained by a higher level of service provision, including the use of new medical
technologies [83–85] and greater public awareness in this regard.

The increase in the ratio of unmet needs in Poland can be explained by the economic
growth observed in recent years and the improvement (too slow and insufficient in relation
to the needs) in access to health care. In addition, it should be remembered that there is a
large variation in the income of the population and the organisation or financing of health
care in each country [86]. This is confirmed by the fact that in Poland, one of the most
frequently reported unmet needs is the waiting time for a medical service and limitations
in the population’s earnings, while in Latvia, this variation is confirmed by excessive
payments for health services in relation to the public’s population’s earnings.

Therefore, there is no doubt that the consumption of medical services is financed from
public funds. The differences in the amount allocated to prevention in Poland and other EU
countries result from large discrepancies in the amount of expenditure on health protection,
and thus on prevention [87]. The society’s needs for health care consumption are increasing,
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and this is closely related to aging populations. In this case, the growing number of elderly
and disabled people translates into greater health needs—there are more and more elderly
people, and fewer people able and willing to pay health insurance contributions [79,88,89].
In terms of the economy, problems are mainly related to the increasingly smaller resources
of the workforce, with simultaneous increase in the number of economically inactive people
requiring very intensive medical care.

In Poland, due to the lack of a comprehensive, coherent, and efficient health prophy-
laxis system and the low level of funds allocated for this purpose, it is difficult to assess
preventive programmes, especially their impact on the health of the population.

However, a comparison of Poland to other EU countries may contribute to achieving
the sustainable development goals, e.g., by reducing health inequalities [90]. The European
Union’s strategy for sustainable development can guide the actions of international and na-
tional institutions, especially in terms of poverty reduction and social inclusion. According
to the author, monitoring of sustainable development indicators in public health is now
very important in investigating the progress in the field of public health, the environment,
and economic factors. This is crucial, all the more so since public health issues and basic
measures for assessing the health situation of the population are important in the EU
strategy. The presented comparisons can be used to assess and develop new solutions
in the field of public health at the local, national, and international level. The analysis
of expenditure on preventive health is very important, as this expenditure constitutes an
increasingly important part of GDP, and this indirectly improves the health of the society.
To conclude, the difficulties mentioned here are the reasons why special attention should
be paid to the issues of public health in strategic documents of the European Union relating
to the matters regarding sustainable development.

6. Conclusions

The presented comparative analysis of public health showed that, regardless of the
groups created, there is a growing tendency in the studied countries of the European Union
when it comes to life expectancy, which confirms the commonly observed demographic
changes. Due to the fact that women pay more attention to caring for their own health,
their advantage over men (when it comes to continuing life and living in good health) is
significant. This is especially true for people with disabilities or chronic diseases, which is
a non-advantageous situation, mainly from the point of view of the amount of household
income.

Moreover, based on the presented research results, it can be concluded that along with
the emerging problems in obtaining income at a satisfactory level for people, there are
limitations in access to medical care, which reduces their sense of security. It manifests
itself in a large percentage of the population with health problems and low income.

Moreover, air pollution with dust and high noise has have a significant impact on
the health of the society. Both variables have a significant effect on the emergence or
aggravation of numerous diseases, and thus may become the cause of serious problems
that could prevent further professional work. In 2019, both indicators, as a rule in the
analysed countries, fell, but earlier, they fluctuated. Compared to the previous year, in
Poland, there was an increase in 2018 and a decrease in 2019. If this tendency continued,
we could talk about an optimistic situation.

Based on the information provided by the dendrogram, it may be tempting to conclude
that when all countries are considered together, the disparity between countries is reduced
and, consequently, the distance between them is shortened. This is indicated by the fact
that over the years, all countries form a final cluster at an ever-lower level (the last link was
established in 2017 at the level of approx. 4.17, and two years later, it was approx. 3.28). It
can be concluded from the analysis that the groups created and listed on the dendrograms
consist of countries with a similar level of expenditure on health care, quality of life or
exposure to factors hazardous to the health of the society. Therefore, one may say that the
analysed indicator in the field of “public health” requires verification of the health policy
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and the prevention of environmental pollution as well as management of environmental
resources in line with the principle of sustainable development. This will be a long-term
process and its results will certainly depend on the level of economic development, more
so as the functioning of health care as a public sector depends on the state of the economy
and the policies pursued by the government. At present, there are no significant changes
in the allocation of resources in the health systems of different countries, and yet health
inequalities are the result of an uneven distribution of health resources. While there are
transformations in the health sectors, they are insufficient, especially in the context of
reducing health inequalities in all areas and in all countries. Although GDP per capita
and the life expectancy index are increasing, in Poland, for example, there has been no
significant optimisation of the resources used to provide benefits. Therefore, in trying
to improve the functioning of health systems, the state of health of the population, the
quality of care, and patient satisfaction, it is necessary to compare the organisation and
financing of health care. Besides, it should be remembered that demographic, institutional,
epidemiological, and financial factors have a strong impact on people involved in the
management of therapeutic entities.

Summing up, the general conclusion that can be drawn from the analysis of the
presented indicators comes down to the statement that the situation is not satisfactory (e.g.,
lower HLY, low expenditure on prevention). Therefore, it seems necessary to verify the
social policy, including the health policy, and to intensify efforts to achieve sustainable
development in the area of public health in the European Union.

However, the author would like to emphasise that the presented analyses may con-
stitute the starting material for further research on sustainable development indicators in
the field of “public health”, especially in such a dynamically changing environment. The
current study was limited due to the availability of data, as information was sought from
one, possibly two, sources. In the opinion of the author, it is also necessary to include a
greater number of variables in the analyses to make it possible to assess the actual progress
in equalising the differences in health policy between countries. Further research should
also include an assessment of the achievement of public health objectives in the context of
environmental risks and the fight against poverty, especially in the era of the COVID-19
pandemic.
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