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Background: Altogether, 17 Sustainable Development Goals (SDGs) are an urgent call for action to end poverty, protect the planet, and ensure prosperity for all. Goal 3 is crucial in terms of good health and wellbeing. The main aim of this study is to analyze and evaluate differences among indicators of SDG 3: Sustainable health and wellbeing in the EU countries.

Methods: The status and development of the EU Member States regarding their successes or failures in terms of Goal 3 were subjected to analysis. Altogether, 11 indicators were used to rank the EU countries using the TOPSIS and ranking methods. The ranks were assigned to the countries in two periods. The first period is related to the time from 2010 till 2014, and the second period from 2015 till 2019.

Results: The EU countries achieved a positive development in 10 of 11 indicators that monitor the achievement of the EU in terms of Goal 3. The only variable that changed negatively was the obesity rate. Positivity was observed in the decline of the standardized preventable and treatable mortality, which declined from 317.3 in the first period to 295 in the second period; the drop of the population weighted annual mean concentration of fine particulate PM2.5, from 16.4 to 13.6 μg/m3, and also in the increase of the share of people with good or very good perceived health, which was combined with a decrease of the self-reported unmet need for medical examination and care. The best-rated country in terms of SDG 3 was, in both periods, Sweden, while the worst-rated was Latvia.

Conclusions: Governments and institutions in the EU can intervene to increase the accessibility and quality of the health care system, but every citizen should try to do their best to reduce some of the risk factors, such as smoking or obesity, to try living healthier and to help to achieve higher ambitions in terms of sustainable health and wellbeing.
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INTRODUCTION

Sustainability of health and wellbeing of population represents one of the main aims of sustainable development. The COVID-19 pandemic has significantly impacted countries, destabilized global economy, and threatened lives of billions of people all over the world. This crisis revealed the countries' readiness to solve health emergencies and to invest in critical public services. Many research studies and reports advised health improvement of the population on a global scale before the COVID-19 pandemic. The indicators—an increase in life expectancy, reduction in child and maternal mortality, etc.—show evident improvement of health. Lifestyle changes, rise of civilization, and chronic diseases require creation and monitoring of health policies that would improve quality and availability of health care. Availability of health care is also related to financial availability and sustainability in health systems.

Measuring and quantifying the level of health and wellbeing within countries is a long-term subject of research of many research teams, economists, and international institutions (1–6). Many authors point to procedural and methodological difficulties of these measurements (7–9). Similarly, knowledge of countries' health systems and their determinants is a very important aspect in this process. It is also a result of the fact that a health system of a particular country is strongly influenced by its level of technological progress, economic and social aspects, political situation, etc. Sustainable health system has to be defined by at least three key indicators: availability to each individual, mutual acceptance between patients and health care personnel, and socio-economic and demographic changes in the country. Innovative development, which will enable improvement of quality and effectiveness of health care services, has a significant impact on sustainability of health systems (10–12). Brӑtucu et al. (13) link innovative development with the Sustainable Development Goals (SDGs) and with Agenda 2030 in their study. As these authors (13) suggest, there exists a direct relationship between a way of how people evaluate their personal health and an ability to browse Internet in order to search for information about health. Authors appeal to industrial specialists, academics, and public authorities in creating sustainable health systems and policies that would enable a development of adequate mobile health care programs and take better care of one's health. Consequently, increasing sophistication of new technologies changes availability and management of health services and information. Additionally, it will limit an ability of a company to offer equitable access to health services for all (13–15). In recent years, issue of sustainable health has been researched in relation to efficiency of health systems [e.g., (16, 17)] and also in relation to quality of life (18, 19). However, as the results of research studies between countries show, there exist significant differences. For instance, research results by Rogge and Nijverseel (19) show a clear divide between the Nordic and Western European countries and the Southern and Eastern European countries, with people in the former countries experiencing quality of life to be higher as compared to people in the latter countries.

The health systems' goal in the individual countries is to provide a sustainable health system that would enable access to high-quality health care, equity, and solidarity for the entire population. Fiscal sustainability represents one of the dimensions that evaluates the sustainability of health systems in the countries. Fiscal sustainability of health systems will be a significant problem in the future, according to many experts and research results. It is related to processes of global demographic aging, increasing investments into technologies and infrastructure, innovative medical products, etc. Thus, this issue is frequently connected to macroeconomic parameters, which is also confirmed by studies that examine a relation between economic growth and health, and also degrowth and health (20–23).

The consequent facts indicate a strong significance of the examined topic, sustainable health, and wellbeing, while its importance increases during the pandemic crisis. The above-mentioned facts represent a motivation of authors to realize this research, which aims at analyzing and evaluating the differences in 11 indicators of SDG 3: sustainable health and wellbeing in the EU countries during two monitored periods. The results of this study are beneficial for creators of health and economic policies, and also for creators of national and strategic plans. Similarly, the study results will support a creation of national and international benchmarking indicators and result in a realization of comparative analyses. Consequently, this will enable a creation and development of multidisciplinary research teams, which would focus on a development of methodologies in this area, and a formation of particular databases.



MATERIALS AND METHODS

Sustainable development is one of the key issues of the world and the European Union (24, 25), with an effort to shape a more sustainable, better, and safer world for all (26, 27). The success in achieving goals of sustainable development is in the interest of the EU, of the Member States, of the EU regions, and naturally, of the whole European population. To measure the state, the development, and the direction of sustainable development, a set of indicators was chosen by the EU authorities (24–26, 28, 29). A group of indicators was selected for each of the 17 SDGs. In the study, the focus was targeted on the development and state of SDG 3: good health and wellbeing. The analysis of the EU Member States regarding the set of indicators was realized in two periods. The first period represents the average values of indicators for the time span from 2010 until 2014 (i.e., average of the indicators for five consecutive years), and the second period represents the average values for the time span between 2015 and 2019 (average value of variables for 5 years). In case that some of the indicators were not published chronologically for the time span between 2010 and 2014 or 2015 and 2019, the average value of an indicator was calculated according to availability of the dataset. The dataset of SDG 3 indicators used for analysis of the status of 28 EU countries was downloaded from the Eurostat database (30). The longer time span allowed to follow the changes of the selected variables in the EU and the successes or failures in achieving the goals of sustainable development. The EU consists of 27 countries nowadays, but altogether, 28 countries were subjected to analysis due to the fact that the United Kingdom left the EU on 31st January 2020, and during the analyzed period of time, the UK was still a member of the EU. The countries were ranged from the best to the worst using two appropriate methods suitable to determine the ranking based on a multidimensional view of the achievement of SGD 3. The Technique for Order Preference by Similarity to an Ideal Solution (TOPSIS) and the ranking methods were used for the normalization of the analyzed indicators. The ranking method belongs to the simplest normalization approach; it is the simplest evaluation method and is based on rank of each indicator across countries (31). The lowest rank, the best rank, is assigned to a country with the most optimal level of the indicator values, while the highest rank is assigned to a country with the worst level of the indicator values. After each selected indicator across countries is ranked, an overall average of the assigned rank values is calculated for the analyzed countries. The advantage of this method is its simplicity and the fact that it is independent to outliers (31–33). The disadvantages of ranking method are the loss of information of the absolute values of the indicators and the impossibility to evaluate any outcome about difference in performance and/or about gap in indicator levels among countries. The next used multi-criteria decision method was TOPSIS. This method is more demanding compared to the ranking method but enables to measure the relative performance for each alternative, to rank the alternatives based on the shortest distance from the positive ideal solution and the farthest from the negative ideal alternative (33, 34). The decision matrix (35, 36) in the study is contracted with 28 alternatives: it means 28 EU countries and 11 criteria. The weight of criteria and the weight of indicators were set as equal. The next step of the analysis was dedicated to the calculation of the normalized decision matrix, identification of positive and negative ideal solutions, followed by calculation of distances of each alternative from the ideal positive and ideal negative solutions (37–39). In the last step, the synthetic measure of relative closeness for individual alternatives was defined. The relative closeness can be equal or higher than 0 and equal or lower than 1 (34–40). The alternative with the synthetic measure closest to 1 represents the best object, the best country. Using the synthetic measure, the alternatives, in our case the group of EU countries, can be ranked by the descending order. The detailed steps of the TOPSIS method with equal weight of the criterions are listed below (33–40):

Step 1: Establish the criteria matrix X = (xij)
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where xij is the value of alternative, of object, with respect to criterion evaluated.

Step 2: Calculate the normalized decision matrix R = (rij)
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Step 3: Identify the positive ideal solution A+ and the negative ideal solution A−
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where I is associated with benefit, stimulant criteria, and J is associated with cost, destimulant criteria; i = 1, 2, …, m; j = 1, 2, …, n.

Step 4: Calculate the separation measures according to the Euclidean distance of each alternative from the positive ideal and the negative ideal solutions
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Step 5: Determinate the synthetic measure of relative closeness to the ideal solution
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where i = 1, 2, …, m and 0 ≤ Ci ≤ 1.

Step 6: Finally, a set of alternatives can be ranked by the descending order of the Ci values. The highest value of the Ci indicates the best alternative, while the lowest value of Ci indicates the worst object.

The association of ranks of the EU countries that were assigned to the countries by two methods was measured using the Spearman's rank-order correlation coefficient. It is a suitable technique to identify the association between two ranked ordinal variables (41, 42). The Spearman's correlation coefficient can take a range of values from −1, in case of perfect negative correlation, to +1, in case of perfect positive correlation between ranks (41–43). The used methods enable to rank the EU countries according to the selected criteria and to follow the competitiveness of the countries (44, 45).



RESULTS

The state and performance of SDG 3—Good health and wellbeing in the EU is measured using a set of eleven indicators (24–26). These indicators were downloaded from the Eurostat database from 2010 till 2019 (30). The variables are either stimulants or destimulants. From the total collection of indicators, two are stimulants and nine are destimulants. An indicator is stimulant if its maximization is considered as a positive state, while an indicator is destimulant if its minimalization is considered as a positive condition. The following eleven indicators of the SDG 3 were included in the study (24–26):

x1 healthy life years (HLY) in absolute value at birth,

x2 share of people with good or very good perceived health,

x3 smoking prevalence,

x4 standardized death rate due to tuberculosis, HIV and hepatitis,

x5 standardized preventable and treatable mortality,

x6 self-reported unmet need for medical examination and care,

x7 obesity rate by body mass index (BMI),

x8 people killed in accidents at work,

x9 population living in households considering that they suffer from noise,

x10 road traffic deaths,

x11 exposure to air pollution by particulate matter.

The first two indicators belong to stimulants, while the other indicators belong to destimulants. The indicator x1 measures the number of remaining years that a person of specific age is expected to live without any severe or moderate health problems, and it is also called a disability-free life expectancy indicator. HLY at birth is stimulant, and the increase of the HLY is one of the main goals for the European health policy. The indicator x2 represents the share of population aged 16 or over, perceiving itself to be in very good or good health; the data are collected from the EU Statistics on Income and Living Conditions (EU SILC). For variables x1 and x2, it is positive to have the highest possible values. The first two indicators can monitor and predict the future health care needs, care demand, and future mortality. The next briefly described indicators are destimulants. The indicator x3 is calculated as the proportion of the population aged 15 years and over, who report that they currently smoke tobacco products. These data do not include use of the electronic cigarettes and snuff. Indicator x3 is collected through a Eurobarometer survey; therefore, the data availability is limited. The published dataset of indicator x3 consists of the following years: 2012, 2014, 2017, and 2020. Thus, the average value of the indicator of the first period is calculated as an average value for years 2012 and 2014, and the mean value of the second period is calculated as the average value for years 2017 and 2020. The indicators x4 and x5 characterize the standardized death rates (SDRs) for selected diseases per 100,000 inhabitants. The SDRs are the rates adjusted to the European population; their comparability can be improved over time and among countries. The variable x4 represents the SDR of tuberculosis, HIV, and hepatitis, and is calculated by dividing the number of people dying due to selected diseases by the total population. The indicator x5 measures the SDR of preventable and treatable diseases. Treatable and preventable mortality belong to avoidable mortality. Preventable mortality could be avoided through primary prevention interventions and effective public health system, and the treatable mortality could be avoided through early and highly effective health care intervention and treatment. The aim of the EU countries is to minimize both mortality rates; it means minimizing the indicators x4 and x5. The variable x6 is the ratio of the population aged 16 and over, which, due to financial reason, due to waiting list, or due to the territorial distance, reported unmet needs for medical care. Obesity rate belongs to risk factors of health; therefore the indicator x7 belongs to the indicators of the SDG 3. The obesity rate is the proportion of persons aged 18 and over that had the BMI ≥ 30. The Period 1 for the indicator x7 consists of years 2008 and 2014, while the Period 2 consists of years 2017 and 2019. The reason of the accessibility of the obesity rate being limited only to a few periods is the fact that this information is collected by European Health Interview Survey (EHIS), and the harmonized survey is conducted only in waves with a specific time spacing (46). The indicator x8 measures the number of fatal accidents that occur during work per 100,000 persons in employment. The ratio of the population who declare that they are affected by noise from the street or affected by the noise from neighbors represents the variable x9. The indicator x10 is measured by the number of fatalities caused by road accidents per 100,000 persons (number of deaths up to 30 days after the occurrence of the road accident). From the environmental and public health view, the air pollution is an important factor that significantly affects the health status of the population. Therefore, the last indicator, x11, measures the population weighted annual mean concentration of fine particulates PM2.5 at urban background stations in agglomerations. The exposure to PM2.5 causes more serious health deterioration than exposure to PM10, as the very small particulates with the diameters <2.5 μm are more toxic and can be carried deeper into the lungs, therefore causing serious lung and heart disease. The aim of the EU countries is to maximize the values of the indicators x1 and x2, and, on the other hand, to minimize the values of indicators x3-x11.


Status and Development of the SDG 3 Indicators

The summary statistics of the indicators in the first period are presented in Table 1.


Table 1. Summary statistics of indicators in period 1 (2010-2014).
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The HLY at birth reached on average 61.5 years; the best country with the highest HLY was Malta, and the worst was Slovakia. The share of people with good or very good perceived health was as high as 65.9% in the EU, with the highest proportion in Ireland and the lowest in Lithuania. The first two mentioned variables were stimulants; therefore, the best country was the country with the highest maximal, value of the indicator. The next indicators are destimulants; it means that the best country is the country with the minimal value of the analyzed variable. The smoking prevalence was the lowest in Sweden, the highest one in Greece, and the overall average for the EU countries was 27.1%. The SDRs of indicators x4 and x5 are very low in the “older” EU member states and high in the “new” EU countries. On average the indicator x4 reached 3.3, but in Latvia, it was 10.0, and in the Netherlands, only 0.9. Very large reserves had the post-communist countries in the field of preventable and treatable mortalities. The standardized preventable and treatable mortality was in Hungary, Romania, Lithuania, and Latvia, which was higher than 530, but on the other hand, it was lower than 200 in Spain, Italy, and Cyprus. So, the differences between the EU countries were in terms of the indicator x5 being very high. The ratio of the self-reported unmet need for medical examination and care was acceptably low in Slovenia, Austria, the Netherlands, but unfortunately, it was very high in Romania (11.1%) and Latvia (14.0%). Obesity is a risk factor for health outcome and so the obesity rate is in interest of the SDG 3. The average EU obesity rate reached 16.4%, with the minimal value in Romania (only 8.7 %) and the highest, worst, share in Malta, which stood at 24.5%. The fatal accidents at work averaged at 2.5 per 100,000 persons in employment. In the most developed EU countries, the rate was very low, but, for example, in Lithuania, it stood at 4.5, and in Romania, at 5.6. The proportion of EU population living in households considering that they suffer from noise was, in the first period, as high as 17.7%, but the worst situation was measured in Malta (29.8%). The road traffic deaths were low in the United Kingdom and Sweden, where the indicator was 2.9 per 100,000 persons, but it was as high as 9.6 in Poland and even higher in Romana (10.1). Some EU countries, especially the post-communist countries, unfortunately reached high levels of the road traffic deaths. The exposure to air pollution has negative consequences on population health; therefore, it is in the interest of the countries to minimize air pollution. The indicator x11 measures the concentration of the fine particulates PM2.5, whose diameters are <2.5 μm and are very dangerous for human being. Very good results in relation to this indicator were achieved in Sweden with the exposure at 6.8 μg/m3 and Finland (7.6 μg/m3). On the other hand, the worst rated countries had an extremely high levels of exposure to fine particulates; in Poland, it was 27.3 μg/m3, and in Bulgaria, 30.8 μg/m3.

The summary statistics of the eleven indicators in the second period are presented in Table 2.


Table 2. Summary statistics of indicators in period 2 (2015-2019).
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The HLY at birth reached on average 61.9 years; the best country with the highest HLY was Sweden, and the worst was Latvia. The indicator x2 was as high as 66.7% in the EU, and the position of the best and the worst countries was the same as in the first period; hence, the best EU member was Ireland, and the worst was Lithuania. The average ratio of the smoking prevalence reached 24.9%, which is a positive decline when compared with the value in the first period; the positions of the best and worst countries according to the indicator x3 did not change. The average value of the indicator x4 dropped to 2.7, but still was the range between the best country, the Netherlands, and the worst country, Latvia. In the case of the variable x5, the differences between the countries are extremely high; for example, in Italy, the standardized preventable and treatable mortality was only 176.4, while in Latvia, it was as high as 532.5. The unmet need for medical examination and care was also very high in the second period; for example, it reached 10.5% in Greece and 14.3% in Estonia. The best rated countries, the Netherlands and Austria, on the other hand, had the indicator x6 at only 0.2%. The average of the indicator x7 increased to 17.7%; the ratio for the best rated country, namely Romania, increased from 8.7% in the first period to 10.7% in the second period. The worst country in terms of obesity, Malta, showed a deterioration too, since the obesity rate increase from 24.5 to 27.2%. Obesity rising has become a common public health crisis among the developed countries. The indicator x8 ranged from 0.5 (Netherlands) till 4.4 (Romania), with an average value of the people killed in accidents at work at 2.1 per 100,000 persons in employment. The variable x9 reached an average value of 16.1%; its lowest level in Croatia was only 8.3%, and the highest in Malta stood at 26.4%. Also, in the second period, the post-communist countries were faced with a high ratio of the road traffic deaths since it was as high as 7.7 per 100,000 persons in Poland and Croatia, 7.8 in Latvia, 9.4 in Bulgaria, and the worst situation was in Romania, with the maximum of 9.7. Whether the high death rates are associated with a poorer quality of roads, a lack of motorway networks, worser quality of vehicles used, or riskier drivers' behaviors, all these factors should be in the interest of these countries, with the aim to minimize higher road traffic deaths rates. The exposure to air pollution by fine particulate matter averaged in the EU at 13.6 μg/m3. In the best country, in Finland, it was only 5.6 μg/m3, but in Poland, it was as high as 23 μg/m3.

In Table 3, the relative and absolute changes of the indicators are presented. Positive development of a stimulant indicator is its growth, while a positive development of a destimulant variable is its decline. According to the relative changes, the indicator x1 grew by 0.7% (by 0.4 years) between the two analyzed periods. The increase is not very high, but the important thing is that it changed in a positive way. The share of European population that is satisfied with their health increased by 1.2%; it means by 0.8% points. It can be said that both stimulants changed in a positive way, as both variables increased from the first to the second period. The smoking prevalence is a very important indicator; it decreased by 8.1%, and it will definitely have a positive impact on population health in the future. The EU countries were very successful in declining both indicators related to death rates. The SDRs due to tuberculosis, HIV, and hepatitis dropped by 18.2%, and the preventable and treatable mortality shrank by 7%. A strong relative decline was measured in case of the indicator x6; it means that the European population had a better access to medical examination and care in the second period compared with the first period. The decline of the mortality rates (indicators x4 and x5) could be related to a better and easier medical availability, as this is the result of the change in indicator x6. The mortality decline can be related also to the decline of smoking prevalence and other unmeasured variables. All the mentioned factors could also result in an increase of the population that is in good or very good health (indicator x2). The obesity rate is the only one indicator that changed in a negative way. It is a destimulant variable, and so in case of a favorable development, we would expect a drop of its value. However, an opposite situation was observed in the EU countries. The variable x7 increased by 7.9% (by 1.3% points); thus, the obesity crisis is still a problem for the health care system of the European countries. Unfortunately, obesity negatively affects a person's health and will result in morbidity and can lead to mortality of a human being. The next variable x8 declined, and it is a good sign for the sustainable development in terms of the SDG 3. The decline of the ratio of people killed in accidents at work shows a positive move to a better and safer quality of the working environment in the EU. Additionally, the share of population living in household considering that they suffer from noise declined. The indicator x10 changed positively and the decline of the road traffic death by 12.7% is a success for the analyzed countries. From the quality of life, environment and health perspectives are rated very positively, as the exposure to air pollution by fine particulate matter dropped by 17.1%. Overall, it can be said that the development of the analyzed variables of the SDG 3 was positive, and only in one case (indicator x7), the change is rated negatively.


Table 3. Relative and absolute changes of the indicators between period 1 and period 2.
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Ranking Using the TOPSIS Method

The TOPSIS method was used to rank the EU countries from the best to the worst according to their achievements in field of Goal 3. Country rankings for both periods are shown in Table 4.


Table 4. Ranks of the EU countries by the TOPSIS method.
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The best country is the one with the highest score of the relative closeness; it means the highest index Ci, while the worst country is one with the lowest value of Ci (11–17). Among the best countries in the first period are Sweden, Denmark, and the Netherlands. These countries had the relative closeness Ci to the ideal solution higher than 0.8. The index Ci between 0.7 and 0.8 (ranks 4–12) points a very good position of the countries in terms of good health and wellbeing of the population. The countries with a score of Ci equal or higher than 0.6 and lower than 0.7 are countries with positions 13–18. The most of the new EU countries reached the Ci lower than 0.6; Greece, Italy, and Portugal were ranked among these countries. The worst situation in good health and wellbeing in the first period was achieved in Lithuania (Ci = 0.463), Romania (Ci = 0.291), and Latvia (Ci = 0.241); these three countries were ranked as the three worst countries among the EU Member States. In the second period, the ranking of the countries according to the indicators of Goal 3 was very similar compared to the first period. However, some countries improved their positions, while some worsened their positions. No change in ranking occurred in case of the first three best rated countries, namely Sweden, Denmark, and the Netherlands. These countries exhibited an exceptionally good situation regarding the indicators of Goal 3. An improvement or deterioration of positions not higher than four in case of a larger analyzed time span is not considered as significant. However, in case of Luxembourg, Cyprus, and Greece, the changes of their positions between the first and the second period are significant. Greece was ranked as 20th in first period but due to a deterioration of its indicators compared to the other EU countries; it ranked only 25th in the second period. The comparison of the TOPSIS ranks for Luxembourg was very surprising. In the first period, Luxembourg ranked 9th, but in the second period, its position changed to 17. The deterioration of Luxembourg's position was very high; however, the change of its index Ci was not so dramatic, as it declined from 0.731 to 0.705. The significant decrease of Luxembourg's position was due to an increase of the relative closeness Ci to the ideal solution of some other EU countries and due to the fact that the change of some indicators between the first and the second period was not in a positive sense. On the other hand, the position of Cyprus changed in a very positive way, from position 17 in the first period to position 9 in the second period. The positive movement was related to an increase of the index Ci from 0.646 to 0.766. In the second period, the three worst countries according to the situation in good health and wellbeing were Romania (Ci = 0.422), Estonia (Ci = 0.400), and Latvia (Ci = 0.352). Again, the new EU countries were very negatively ranked according to the results of the TOPSIS method (see Figure 1).


[image: Figure 1]
FIGURE 1. Relative closeness of the EU countries with respect to the ideal solution, 2nd period.




Ranking Method

The second method used for ranking of the EU countries from the good health and wellbeing perspective was the ranking method. This method allowed to rank the countries, but it does not allow to follow any changes and values of a special index as was the case in the TOPSIS method. Sweden was the best rated country in the first period, not only using the TOPSIS method but also the ranking method (see Table 5). The rankings of other countries were very similar too. The first eight best positions in the first period belonged to the older EU Member States. This fact indicates that the situation in health and wellbeing is better rated in the older, more developed EU countries. Among the new EU countries, Malta got the best position, followed by Cyprus and Slovakia. From the older EU members, the worst countries were Greece and Portugal. Very similar ranks were assigned to the countries using the TOPSIS method. The three overall worst countries did not change when compared with the TOPSIS method. Again, the worst countries were Lithuania, Romania, and Latvia.


Table 5. Ranks of the EU countries by ranking method.
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The analysis in the second period did not bring any differences for the first three countries and for the last three countries. In the second period, the best rated countries were Sweden, the Netherlands, and Ireland, while to the worst rated countries were Lithuania, Romania, and Latvia. It means that also in the second period, the most developed, the old EU members, were more positively evaluated in terms of meeting the objectives of Goal 3. Between both periods, no changes in ranks for some countries were observed; in case of other countries, a moderate change was typical. Only in case of three EU countries, the change of ranks among two periods was significant, namely for Luxembourg, Cyprus, and Slovakia. Luxembourg and Cyprus changed their positions significantly also using the TOPSIS method. Luxembourg deteriorated its position from 8 in the first period to 14 in the second period, while Cyprus improved its position from 12 to 6 in the same time span. Slovakia experienced a deterioration from position 13 in the first period to position 19 in the second period. Among the 10 best rated countries, only Cyprus and Malta featured from the group of new EU Member States, and among the 10 worst rated countries, only Portugal found its location from the group of the older EU countries.

The Spearman's correlation coefficient was used to measure the strength of association between the ranks of the two methods used and between the two analyzed periods. The Spearman's correlation presented in Table 6 is positive and very high, and it is also statistically significant. The highest correlation between the ranks determined in the first and the second periods was discovered for the TOPSIS method (r = 0.935) and for the ranking method (r = 0.952). The correlation between the TOPSIS and ranking method in the first (r = 0.894) and in the second period (r = 0.902) was also very high. Therefore, the ranks were set very similarly in the first and in the second period, and they were set very similarly in case of the TOPSIS and the ranking methods.


Table 6. Spearman's correlation between the used ranking methods.
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DISCUSSION AND CONCLUSION

Good health and wellbeing are in the interest of every individual, governments, and institutions all over the world. Active health policy in each country is closely related to health sustainability of population. EU health policy has had a new macroeconomic perspective in recent years. It is related to analyses of budgets and financial obligations of governments in the individual countries and also to identification of policies and those factors that are critical for sustainability of health systems (47, 48). Macroeconomic dimension of health is also related to individuals, institutions, and health resources. In recent years, there have been active debates on optimal mechanisms of functioning and provision of universal access to high-quality health services (49–52). In the past, many countries have made major reforms in their health systems in order to improve availability and quality of health services for all (53, 54). However, sources of funding to date are insufficient and too costly. Consequently, countries have to identify the challenges of their health systems effectively and have to perform analyses of their sustainability. As a part of these analyses, it is very important to examine and to reveal the determinants that have a significant impact on sustainability of health systems, and, based on these findings, to set optimal health policies (50, 55, 56). Health systems are complex heterogenous systems, and their ability to use a combination of available resources and to transform them into results in health care area depends on many aspects, such as economic and social condition of a country, institutional system setting, development level of a country, political stability, population health status (mortality and morbidity structure), etc. (48, 57–59). Consequently, research of health systems' parameters and their indicators represents a fundamental platform for a creation of efficient policies that would lead to population health improvement and its sustainability (60, 61). Last but not the least, it would enable reducing international, national, and regional differences in health, which also represents one of the WHO's priorities (62). Additionally, comparative analyses of health systems, which enable identification of national differences and their causes, play a very important role (63).

The importance of these goals is intensified by the current pandemic situation caused by COVID-19 and strong pressures to create quality mechanisms in prevention, health literacy, data systems quality, and health care management, with a reflection on persistent regional disparities in the health of the population, as well as health care availability, processes of demographic aging and related health indicators, and forecasts of health (64, 65).

These are inevitable for setting optimal health policies that will be in accordance with 17 SDGs. The main aim of the study is the analysis and evaluation of differences in 11 indicators of sustainable health and wellbeing in the EU countries.

The EU countries were analyzed based on eleven indicators that are part of the SDG 3. For analysis of the multidimensional view on health and wellbeing, the TOPSIS and ranking methods were chosen. The older EU Member States were better evaluated in terms of used criteria compared to the new, mostly post-communist countries. The best ranked countries in the first period were Sweden, Denmark, and the Netherlands using the TOPSIS method, while the best rated countries using the ranking method were Sweden, the Netherlands, and Ireland. In the first period, the worst positions were occupied by Lithuania, Romania, and Latvia regardless of the method used. In the second period, according to the TOPSIS method, the best countries, like in the first period, were Sweden, Denmark, and the Netherlands. No change for the three best countries in the second period was achieved using the ranking method. In the second period, Romania, Estonia, and Latvia were the three worst ranked countries using the TOPSIS method, while Lithuania, Romania, and Latvia were the worst rated countries according to the ranking method. The new EU countries had a lower HLY at birth compared to the older EU countries; they achieved higher SDRs due to tuberculosis, HIV, and hepatitis, higher standardized preventable and treatable mortality, and higher road traffic deaths indicator. The exposure to air pollution by particulate matter was higher in the new EU countries. All these factors negatively affected the rank of the new, mostly post-communist EU countries. The new EU countries therefore must more actively focus their efforts to improve the air and environment quality, which will result in a decline of the exposure to air pollution by particulate matter and can lead to a decline of death rates related to pollution. The worst rated countries must improve their strategies in health care system, which would then be able to more efficiently detect and treat preventable and treatable diseases. The higher road traffic deaths in the new, less developed EU countries could be related to poorer quality of roads, worse quality of vehicles used, and lack of highway networks; therefore, investments into road infrastructure are needed in these Member States. Naturally, each of us can contribute to good health and wellbeing by reducing obesity and smoking, and by improving our lifestyle (66, 67). These factors are also a part of the SDG 3. Prevention programs and systems of health literacy, which have to be a part of educational systems, play an important role in the process of reducing differences in health among countries (51, 68–70). In recent years, environmental literacy has been an important topic for many countries in relation to environmental strategies and reduction of environmental risks. All of these aspects represent challenges for further researches that would focus on multidimensional research of health systems' sustainability and sustainable health and wellbeing of entire population. The results of this study represent a valuable platform for creators of health and economic policies, and for creators of national health strategies and health plans. Additionally, the study results will support processes of methodological platform improvement for national and international comparative analyses and also for national and international benchmarking.
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