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HEALTHCARE SECTOR

IN EUROPEAN COUNTRIES:
ASSESSMENT OF ECONOMIC
CAPACITY UNDER

THE COVID-19 PANDEMIC

Abstract

The year 2020 showed certain unpreparedness of the world’s countries for the challeng-
es of the COVID-19 pandemic due to the unpopular measures of closed borders and
total quarantine. The leading social component that opposes a pandemic is the health-
care system. Thus, the purpose of this paper is to assess the ability of European coun-
tries to respond to the COVID-19 pandemic. The cluster modeling was performed
using the STATISTICA 7.0 package. As a result of modeling, the studied countries
were divided into 4 clusters. The first cluster included nine countries. According to
the smallest distance, the core countries in this cluster are Ireland and Bulgaria. The
second cluster included seven European countries. The core country in this cluster is
Sweden. Five of the studied countries were part of the third cluster. The core country in
this cluster is Estonia. The fourth cluster included economically developed European
countries with a Scandinavian social economy model and countries with a transitive
social economy model. The core country in the fourth cluster is Germany. The recom-
mendations for European countries can be introducing educational activities at the
state level among the population on the importance of vaccination against COVID-19,
increasing the staffing of the healthcare system, conducting the audit on the effective-
ness of using public funds, and developing the medical infrastructure.

Keywords healthcare, Europe, financing, social economy, clusters,
pandemic, death rate
JEL Classification 110, P51

INTRODUCTION

The welfare and health of the population are fundamental goals
of the socio-economic development of the European countries.
Unfortunately, the pandemic has negatively affected the social devel-
opment of European countries due to rising mortality, a heavy bur-
den on the healthcare system, and other related problems that include
rising unemployment, declining incomes, etc. As a result, EU coun-
tries have declared high social standards and based their develop-
ment on social economy models (liberal, continental, Scandinavian,
Mediterranean, and transitive) (Stukalo & Simakhova, 2018).

The difference in the social models of development of European coun-
tries is the extent to which the state provides minimal social guaran-
tees, programs, and insurance. Thus, the liberal model provides mini-
mal social guarantees and basic state medicine. The continental model
is characterized by compulsory social insurance and the significant
social responsibility of employers. The Scandinavian model is repre-
sented by a high level of funding for social spending and social pro-
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tection. The Mediterranean model is characterized by considerable attention from the state to pensions,
but the social policy is passive. The transitional model is characterized by social instability and social

reforms, including the healthcare system.

One of the components of social security in European countries is the healthcare system. European
countries strive to achieve maximum quality and accessibility of medicine for all citizens. Low-income
groups of the population can receive basic medical care through state insurance policies.

The COVID-19 pandemic has negatively affected the social sphere — education (Boyko et al., 2021;
Polianovskyi et al., 2021) and healthcare (Kozlovskyi et al., 2021a; Radenovi¢ et al., 2022). Furthermore,
it has shown certain unpreparedness for the mass diseases of the healthcare system, which has mani-
fested itself in the lack of doctors, places in hospitals, and slow adaptation to new requirements.

1. LITERATURE REVIEW

With the advent of the global pandemic COVID-19,
research has emerged on its impact and the trans-
formation of various spheres of public life. For
example, many publications have focused on the
impact of the pandemic on the global education
system and its development in a distance format.

Some authors developed a procedure for forming
a stable investment attractiveness of regions in the
context of COVID-19 (Polozova et al., 2022), as well
as substantiate economic development strategies to
achieve sustainable development goals in the con-
ditions of global pandemic (Stukalo & Simakhova,
2018; Kozlovskyi et al., 2021a; Brych et al., 2020).
In addition, many works of modern scientists
(Kozlovskyi et al., 2021b; Koziuk et al., 2020) are de-
voted to the problem of the greening of socio-eco-
nomic development and the formation of new wel-
fare economics in new conditions. They discussed
connections between environmental quality as a
public good and the quality of institutions, the edu-
cational level, and resource dependence.

Radenovi¢ et al. (2022) analyzed the effectiveness
of healthcare systems in the European Union. They
examined the relationship between healthcare ex-
penditures and the effectiveness of healthcare sys-
tems. The results determined the positive impact of
the detection capacity of the health system on the
confirmed cases of COVID-19 pandemics and re-
ducing the number of deaths per 100,000 population.

Bilenko et al. (2022) used fuzzy set theory to assess

the efficiency of tax measures in the EU against
the effects of COVID-19. The result of the study
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demonstrates that the number of tax measures
against the effects of COVID-19 does not affect
their efficiency.

Orlewska and Klusek (2020) and Sliwa et al. (2021)
calculated incidence rates, mortality rates, case fa-
tality rates, and daily cumulative index (DCI) in
each voivodeship. The results show that DCI can be
considered an indirect indicator of the burden on
healthcare compared to the incidence rate alone.

Sun et al. (2021) and Gong et al. (2020) analyz-
ed the achievements of China in the fight against
the spread of COVID-19 through the introduc-
tion of innovative and specialized healthcare sys-
tems, including advanced Fangcang and online
hospitals, 5G, big data analysis, and artificial in-
telligence. Finally, Tessema et al. (2021) discussed
the problem of African countries, which has one
of the weakest health systems globally. The main
setbacks in health system preparation included a
lack of available health services for the pandemic,
inadequate resources and equipment, and limited
testing ability and surge capacity for COVID-19.

Thomas (2022) and Wapner (2020) described how
the pandemic reveals the main problems in the
healthcare system on the example of America.
Bhattacharya et al. (2021) analyzed the results of a
study conducted in single and multicenter hospi-
tals in England. Based on field experiments, they
established the main causes of the COVID-19
pandemic at the beginning of 2020.

Arsenault et al. (2022) investigated the immedi-

ate effect of the pandemic on 31 health services
in low-income, middle-income, and high-income
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countries. The obtained results demonstrate that
disruptions of varying magnitude and duration
were found in every country during 2020-2021.

Some European scientists, who have studied the
pandemic, have come to the conclusion that the
healthcare systems in European countries are inef-
fective in relation to COVID-19 and need to be re-
formed (Lupu & Tiganasu, 2022; Kardas et al., 2021).

Deloitte (2020) looked at six issues driving change
in the healthcare sector: 1) population aging; 2) in-
creasing demand for care; 3) countries’ gradual eco-
nomic recovery; 4) clinical and technology advances;
5) labor costs; 6) expansion of public and population
healthcare systems. The way how stakeholders un-
derstand and respond to these issues shapes their
ability to navigate from recovering to thriving in
the post-pandemic “new normal” and advance their
journey along the path to the “future of health”.

Today one can say that if there were anti-globali-
zation movements in the past, with the advent of
the COVID-19 pandemic in the world, anti-vacci-
nation movements would have intensified. The an-
ti-vaccination movement is not something new in
the history of humanity - it originated in the X VIII
century. Furthermore, in the XIX century, its sup-
porters staged mass protests, which occasionally
broke out in different parts of the world, but the
pandemic contributed to its revival. In early 2020,
key anti-vaccine theses that were not yet a unified
force at the time were that COVID-19 was simply
the flu and that the pandemic itself was an artificial
problem or a fake. In 2021, the situation changed
somewhat. The anti-vaccination movement shaped
an organized structure with its own leaders of pub-
lic opinion, financial and economic assets, and reg-
ular events (Garay et al., 2019; Pullana & Dey, 2021).
They actively promote their movement as one that
opposes human rights violations and calls for op-
position to the so-called “state machine” of coer-
cion. Vaccines are often based on religious preju-
dice, fear, and conspiracy theories due to low edu-
cation, but many people also lack information and
are reluctant to engage in critical thinking.

In the UK, for example, among adults aged 16
to 29 years, 17% reported hesitancy towards the
coronavirus vaccine, 30 to 49 years - 13%, com-
pared with 1% of adults aged 80 years and over

24

(Office for National Statistics, n.d.). Nevertheless,
positive vaccine sentiment increased in the UK to
94% in 2021.

Nowadays, anti-vaccination movements contin-
ue to focus on any problems that arise with the
side effects of vaccines, research by doctors who
have challenged the traditional view of their use-
fulness. Unfortunately, the benefits of vaccines in
preventing new outbreaks and reducing deaths by
anti-vaccines are being ignored.

A gap in the research is the lack of attempt to
group European countries by their ability to over-
come the challenges of the COVID-19 pandemic.

This paper aims to assess the ability of European
countries to respond to COVID-19 pandemic.

2. METHODOLOGY

To achieve the stated goal, the following gener-
al scientific methods were used: 1) literature re-
view of the development of the healthcare sys-
tem of European countries in the context of the
COVID-19 pandemic; 2) taxonomical methods to
reveal spatial differences in the ability of the health
system to meet the challenges of the COVID-19
pandemic; and 3) cluster modeling for grouping
European countries by social indicators that char-
acterize the state of the healthcare system.

Social indicators that were determined to be used
for cluster modeling are healthcare financing, cov-
erage of the population by doctors, global indica-
tors that contain sub-indices on the state of the
healthcare system (Human Development Index
(HDI) and Social Progress Index (SPI)), as well
as indicators of morbidity and mortality from
COVID-19.

Cluster modeling was performed using the
STATISTICA 7.0 package. The main purpose of
cluster analysis is the division of European coun-
tries into homogeneous groups according to social
indicators of health system development. This clas-
sification provides an opportunity to identify the
determinants of the development of each group
and promising trajectories for the development of
healthcare during the COVID-19 pandemic. The

http://dx.doi.org/10.21511/ppm.20(2).2022.03



advantage of cluster modeling over other types of
economic and mathematical analysis is the possi-
bility of using different in-nature criteria, and in-
dicators of countries’ development.

The solution of cluster analysis is a breakdown that
satisfies the criterion of optimality. It can be an in-
tergroup sum of squares of deviations:

W=y (x,-X). o)

where X, - vector of measuring of the j-th coun-
try, X - middle vector; j - 1, ...., number of
countries.

Problems and Perspectives in Management, Volume 20, Issue 2, 2022

For cluster modeling, 28 European countries with
different levels of socio-economic development
and models of social economy were considered.
National and global social indicators were used
to characterize the development of the healthcare
system and COVID-19 morbidity and mortality
rates (Table 1).

The Euclidean Distances Single Linkage meth-
od was chosen for cluster modeling (Figure 1).
The results of cluster modeling are given in the
dendrogram of the grouping of European coun-
tries by national and global social indicators
(Figure 2).

Table 1. Social indicators of the healthcare system in some European countries

Source: UNDP (n.d.), Deloitte (2019), World Health Organization (2020), Worldometers (2021).

: Share of healthcare Number of : Total COVID-19 . Ccovip-19 death
Ne Country SPI expenditures in doctors per 1,000 cases per 1,000,000 per 1,000,000
: GDP, % inhabitants population population
1. Denmark : 90.09 10.3 4.0 69.172 470
2 ...... Sw|tzer|and 0946 8989 .................... 121 .................................. 43 . 101.5,40 ,,,,,,,,,,,,,,,,,,,,,,,, 1292

3 ...... Ausma 0914 8640 .................... 103 .................................... 37 . 97‘39,‘1 ,,,,,,,,,,,,,,,,,,,,,,,, 1267

4 ...... Norway 0954 9095 .................... 100 .................................... 29 . 39_40"2 ,,,,,,,,,,,,,,,,,,,,,,,, 168

5 ...... leand 0925 8956 ..................... 94 ..................................... 38 . 29,25‘3 ......................... 213 ...................

6 ...... |re|and 0942 8797 ..................... 78 ..................................... 33 . 93-65,‘2 ,,,,,,,,,,,,,,,,,,,,,,,, 1096

7 ...... Sweden ..... 6 937 8945 .................... 110 .................................... 40 . 115A5é2 ,,,,,,,,,,,,,,,,,,,,,,,, 1475

g ...... Nether|and5 0933 8831 .................... 107 .................................... 36 . 1230}0 ,,,,,,,,,,,,,,,,,,,,,,,, 1080

9 ...... Cyprus 0873 8314 ..................... 58 ..................................... 20 . 101‘7'2‘32 ,,,,,,,,,,,,,,,,,,,,,,,, 473

1o|ta|y 0833 8559 ..................... 90 ..................................... 40 . 79'553 ,,,,,,,,,,,,,,,,,,,,,,,, 2194 ..................

115e|g|um 0919 8677 .................... 105 .................................... 31 . 121'354 ,,,,,,,,,,,,,,,,,,,,,,,, 2242 ..................

126ermany 0939 8884 .................... 112 .................................... 43 . 56'61,4 ,,,,,,,,,,,,,,,,,,,,,,,, 1153 ..................

13Spa|n 0893 8747 ..................... 92 ..................................... 39 . 107.4,?;3 ,,,,,,,,,,,,,,,,,,,,,,,, 1871 ..................
............. 23 . 1355&3

30 . 171.159

16. : France 0891 87.9.7” 11.1 32 H 110.1i4
17 ‘‘‘‘‘‘ Po|and 0874 8125 ..................... 65 ..................................... 24 .............. . 82-14‘2 |
13 ..... Estoma oggz 8398 ..................... 57 ..................................... 35 .............. . 154'450 1213
19 ..... Portuga| 0850 8712 ..................... 90 ..................................... 51 .............. . 107‘9é2 ,,,,,,,,,,,,,,,,,,,,,,,, 1792 ..................
205|ovak|a 0857 3043 ..................... 71 ..................................... 25 .............. . 9493,‘2 ..................................................
21Hungary 0845 7877 ..................... 74 ..................................... 32 .............. . 92'67,‘0
.............. |ar|a 40 . 91_51”2

23. Ukraine 0750 6697 67 30 7089 1.662
245erb|a 0799 7159 .................... 91 .......................... 31 . 136,1§g ............. 1197
25|_|thuama 0869 8130 .................... 67 .......................... 43 . 159,966 ............. 2288
26 ..... Latwa 0854 8042 .................... 52 .......................... 32 . 124,7é6 ............. 1833
27 ‘‘‘‘‘‘ Ru55|a 0824 6971 .................... 56 .......................... 38 . 50_23"3 ............. 1690
zgge|arus 0817 7390 R 6 3 .......................... 41 . 64.99,‘9 ............. 502

http://dx.doi.org/10.21511/ppm.20(2).2022.03
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Source: Developed by the authors.
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Figure 1. Plot of linkage distances

Source: Developed by the authors based on UNDP (n.d.), Deloitte (2019),
World Health Organization (2020), Worldometers (2021).
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Figure 2. Dendrogram of the grouping of European countries by social indicators
of healthcare system development
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The results of means and standard deviations of The first cluster included nine countries; it became
cluster analysis are given in Table 2.

Table 2. Means and standard deviations

of cluster analysis

Source: Developed by the authors.

Country Mean Std.Dev.
Denmark 193.01
Austria 1645992 3965109
Norway 661209 - 1606384
Finjand .49
Ireland 15807.

Sueder Gesess
Netherlands 254231
Cyprus 17057.57 506.73
oetarsassios
Germany 964498 2301447
Spain 1823396 . 4370468
UK . 2296637 . 5519634
Slovenia 28936.44 69700.21
Gmessts assoars
Poland 140485 3336894
Estonia 25962.78 957.23
Portugal 1830880 | 4392662
slovakia 624040 @+ 3836280
Hungary 15999

Bulgaria 15568.02

Ukraine T O

Italy 1364610

Serbia 24

Lithuania 27047
Sunss T somerr
Russia 1033290 2445511
Belarus 10929.73 26489.14

3. RESEARCH RESULTS

Clustering of countries was performed using the
K-means method to form optimal clusters by mini-
mizing intergroup variation and maximizing inter-
group variation. As a result of modeling, the stud-
ied countries were divided into 4 clusters. Figure 3
shows what values on average acquire social indica-
tors of healthcare development for each cluster.

Table 3 shows the Euclidean Distances between
Clusters Distances below diagonal squared dis-
tances above diagonal. The longest distance be-
tween cluster 1 and cluster 4 indicates opposing
health systems in terms of coping with the chal-
lenges of the coronavirus pandemic. The closest
distance is between cluster 3 and cluster 4.

http://dx.doi.org/10.21511/ppm.20(2).2022.03

the largest (Table 4). According to the smallest dis-
tance, the core country in this cluster is Ireland,
and Bulgaria also has a short distance. Italy has
the longest distance, i.e., it is the country that is
furthest from the core of the first cluster.

Table 3. Euclidean distances between clusters
distances below diagonal squared distances
above diagonal

Source: Developed by the authors.

No. 1 No.3 @ No.4
No. 1 0 3840536 | 38999.0
No.2 1202664 644672 775464
No.3  :.1959729 & . 0 406.94
No.4  197.4816 2017 0

Table 4. Countries and clusters

Source: Developed by the authors.

Clusters Country Distance
“ Switzerland f 3568.3
Austria 1879.9
- 43479
3699.1
4357.6
907.96
610.58
489.99
5403.6
. . 376.11
nds ) 4744.9
1998.2
3688.1
2593.3
3471.8
3389.1
6494.7
8078.8
1377.7
6676.0
] Lithqania 3498.9
Denmark ) 5462.4
6698.8
10835.0
357.65
6173.3
. . 1844.2
i Belarus ; 3759.2

15t cluster

2" cluster

3 cluster

4t cluster

The main characteristics of the countries included
in the first cluster according to social indicators
of healthcare development are the following: high
Human Development Index, low rates of doctor
supply (2-4 doctors per 1,000 population), and
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Source: Developed by the authors.

Plot of Means for Each Cluster
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—200
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Figure 3. Plot of means for clusters 1-4

high mortality rate from the COVID-19 (1,200-
3,200 deaths per 1,000,000 population). The ex-
ception is Cyprus, where the COVID-19 mortality
rate is low. It is the country of the Mediterranean
social economy model with special attention to
the demographic situation, aiming to maintain
the birth rate, government subsidies to the pop-
ulation, and the social sector that positively influ-
ences the social conditions and healthcare system
of the country.

The second cluster included seven European
countries (Table 4). The core country of this
cluster is Sweden, which has the shortest dis-
tance. The Netherlands has the longest distance.
The second cluster covered developed European
countries. The main characteristics of the health-
care system progress in these countries are most-
ly high indicators of the Human Development
Index, a high share of healthcare expenditures (5
of the 7 countries in the cluster have 9.2-11.2%
healthcare expenditures in GDP), and 3-4 doc-
tors per 1,000 population. As a result, the coun-
tries in the second cluster have average rates of
morbidity (80,000-120,000 per 1 million popula-
tion) and mortality rate from COVID-19 (1,000-
2,000 per 1 million population) compared to oth-
er European countries.

28

Five of the studied countries were part of the third
cluster, which became the smallest one (Table 4). The
core country of the cluster is Estonia, with the short-
est distance. Slovenia has the longest distance from
the center of the cluster. The countries of the third
cluster have the highest rates of COVID-19 mor-
bidity (135,000-170,000 per 1 million population),
2.8-4.3 doctors per 1,000 population, and relatively
high government spending on healthcare (6.7-9.9%
of GDP). The paper assumes that due to sufficient
funding for healthcare, the countries included in the
third cluster have a mortality rate from COVID-19 at
almost the same level as the countries of the second
cluster, with a much higher incidence rate.

Paradoxically, as a result of cluster modeling, the
fourth cluster included economically developed
European countries with a Scandinavian social
economy model (Denmark, Norway, Finland, and
Germany) and countries with a transitive social
economy model (Ukraine, Belarus, and Russia). The
core of the fourth cluster was Germany, with the
shortest distance. Norway has the longest distance
(Table 4).

The countries included in the fourth cluster are char-
acterized by the lowest level of morbidity (30,000-
70,000 per 1 million population) and mortality from

http://dx.doi.org/10.21511/ppm.20(2).2022.03



COVID-19 (exceptions are Russia and Ukraine). For
Ukraine, from the pandemic beginning, the worst-
case scenario has been projected, which envisages
a reduction of expenses and closure of companies
(Yousuf et al., 2019), dismissal of personnel, increase
in accounts payable, and decrease in purchasing
power. Now the country is the leader in the high
mortality from COVID-19 among European coun-
tries. In addition, for the countries of the transitive
social economy model, the environmental problem
is relevant, as the state of environmental pollution
causes respiratory diseases and reduces the immu-
nity of the population. This is a negative factor in a
pandemic condition.

For the Scandinavian social economy models, which
are part of the fourth cluster, this fact is natural be-
cause they have a high Human Development Index,
Social Progress Index, a high share of public ex-
penditures for healthcare, developed medical sup-
port, human orientation of the economy, high living
standards, and effective public administration in the
social sphere.

The low death rate from the COVID-19 in Belarus
with a relatively average level of funding can be ex-

Belarus 43

Russia

Problems and Perspectives in Management, Volume 20, Issue 2, 2022

plained by the high quality of medicine and the ef-
ficient use of public funds in the healthcare system.

It should be noted that the number of fully vac-
cinated populations among the countries also dif-
fers (Figure 4).

According to Figure 4, the highest vaccination rate
of the population has Portugal (90%), Spain (82%),
Denmark (81%), Ireland (78%), Italy, Belgium,
France (76%), Finland (75%), Austria, Sweden
(74%), Germany, Norway (73%), Netherlands
(72%) and UK (71%) - the most economically de-
veloped countries of Europe. The lowest level of
vaccination of the population has Bulgaria (29%),
Ukraine (34%) and Belarus (43%).

4. DISCUSSION

The results of the study almost correspond to the
research assumption. As a result of cluster mod-
eling, European countries were grouped into 4
clusters according to their ability to withstand
the threat of the COVID-19 pandemic. Moreover,
the countries of the third and fourth clusters with
high public expenditures for the healthcare system

Source: Developed by the authors based on Our World in Data (n.d.).

Ukraine 34
Germany

48

Finland

73

Norway
Denmark

73

Lithuania

81

Serbia

Estonia

69
47

63

Slovenia
UK

58

Latvia

71

Portugal

69

France

90

76

Spain

82

Belgium
Netherlands

76

Sweden

72

74

Italy
Bulgaria 29

76

Hungary
Slovakia

63

Poland

49

57

Cyprus

70

Ireland
Austria

78

Switzerland

74

0 10 20 30 40

68

50 60 70 80 90 100

Figure 4. Share of people fully vaccinated against COVID-2019, January 2022
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and high social security obviously had a higher ca-
pacity to resist the pandemic than the European
countries of the first and second clusters.

The results of the study are entirely new, as pre-
viously in the scientific literature there were no
attempts to group European countries by social
indicators of the healthcare system and its ability
to withstand the COVID-19 pandemic. Previous
publications mainly considered the -effective-
ness of existing healthcare systems (Radenovi¢
et al., 2022) and the need to reform them (Lupu
& Tiganasu, 2022; Kardas et al., 2021). This study
made practical recommendations for the coun-
tries of the first and second clusters, based on the
results of cluster modeling.

wave of pandemic restrictions. This is partly due
to the fact that countries have different levels of
vaccination. As shown by the results of cluster
modeling, the level of vaccination of the popula-
tion is higher in the countries of the first and sec-
ond clusters, compared with the third and fourth
clusters. Clusters that have a higher death rate
from coronavirus have a higher vaccination rate.

The study concerned only European countries;
therefore, it would be important to compare
this result with Asian countries. Furthermore,
European countries have similar features to the
standard European social model implemented by
the European Union. Thus, future directions of
the research will be comparing the effectiveness

of the healthcare system in Europe and Asia with
an estimation of the vaccination results to finding
an effective healthcare model in conditions of the
COVID-19 pandemic.

Since March 2022, the number of cases of coro-
navirus in some countries of Asia and Europe has
begun to increase again. One can predict a new

CONCLUSION

Based on the aim of the study, namely, to assess the ability of European countries to resist the COVID-19
pandemics and group them by social indicators that characterize the state of the healthcare system, the study
conducted a cluster modeling of European countries on relevant social indicators. As a result, European
countries were grouped into four clusters according to the capabilities of their healthcare system to meet the
challenges of the pandemic.

Thus, based on the results of cluster modeling, the paper proved that European countries with high public
expenditures for the healthcare system and high social security (high Human Development Index and Social
Progress Index) can meet the challenges of the pandemic. The third and fourth cluster countries demonstrat-
ed this trend. So, the scientific assumption of the study was partially confirmed, as some of the fourth coun-
tries with transition economies had low expenditures on the healthcare system.

In contrast, countries in the first and second clusters have a lower potential to meet the challenges of the
COVID-19 pandemic. Therefore, the practical recommendations for these countries for the development of
the healthcare system are: 1) increase the staffing of the healthcare system to 4-5 doctors per 1,000 popula-
tion; 2) conduct a state audit on the effectiveness of using public funds in the field of healthcare to improve it;
and 3) develop the medical infrastructure.

The study came to the conclusion that for European countries in the first and second clusters, it is also imper-
ative to carry out educational activities at the state level among the population on the importance of vaccina-
tion against COVID-19, as this is what helps to prevent deaths from this serious disease.

The proposed directions will drive positive changes in the development of healthcare and will meet the
challenges of the COVID-19 pandemic in 2022 and 2023. A contribution to the theory is the grouping of
European countries with the effectiveness of the healthcare system in combating the pandemics. However,
the limitations of the study are the lack of uniform statistics on the private health sector in European coun-
tries, which did not allow the introduction of such indicators in the cluster model of the study.

30

http://dx.doi.org/10.21511/ppm.20(2).2022.03



Problems and Perspectives in Management, Volume 20, Issue 2, 2022

AUTHOR CONTRIBUTIONS

Conceptualization: Anastasiia Simakhova.
Data curation: Anastasiia Simakhova, Oleksandr Dluhopolskyi, Vira Butenko.
Formal analysis: Serhii Kozlovskyi, Volodymyr Saienko.

Funding acquisition: Serhii Kozlovskyi.

Investigation: Vira Butenko.

Project administration: Oleksandr Dluhopolskyi, Serhii Kozlovskyi.
Resources: Anastasiia Simakhova, Vira Butenko, Volodymyr Saienko.
Software: Serhii Kozlovskyi, Volodymyr Saienko.

Supervision: Anastasiia Simakhova.

Validation: Oleksandr Dluhopolskyi, Serhii Kozlovskyi, Volodymyr Saienko.

Visualization: Vira Butenko.

Writing - original draft: Anastasiia Simakhova, Oleksandr Dluhopolskyi.
Writing - review & editing: Oleksandr Dluhopolskyi.

REFERENCES

1. Arsenault, C., Gage, A., Kim, M.,
Kapoor, N. R., Akweongo, P,
Amponsah, E, Aryal, A., Asai, D,,
Awoonor-Williams, J. K., Ayele, W,
Bedregal, P., Doubova, S. V,, Dulal,
M., Gadeka, D. D., Gordon-Stra-
chan, G., Mariam, D. H., Hens-
man, D., Joseph, J. P, ... Kruk,

M. E. (2022). COVID-19 and
resilience of healthcare systems
in ten countries. Nature Medicine.
https://doi.org/10.1038/s41591-
022-01750-1

2. Bhattacharya, A, Collin, S. M.,
Stimson, J., Thelwall, S., Nsonwu,
0., Gerver, S., Robotham, J.,
Wilcox, M., Hopkins, S., & Hope,
R. (2021). Healthcare-associated
COVID-19 in England: a national
data linkage study. Journal of Infec-
tion, 83(5), 565-572. https://doi.
org/10.1016/j.jinf.2021.08.039

3. Bilenko, D., Kozlovskyi, S.,
Ivanyuta, N., Baidala, V., Lavrov,
R., & Kozlovskyi, V. (2022). Ef-
ficiency Assessment of Tax Mea-
sures in the European Countries
Against the Effects of COVID-19.
Problemy Ekorozwoju — Problems
of Sustainable Development, 17(1),
16-22. https://doi.org/10.35784/
pe.2022.1.02

4. Boyko, M., Turko, O,,
Dluhopolskyi, O., & Henceruk,
H. (2021). The quality of train-
ing future teachers during the
COVID-19 pandemic: a case from
TNPU. Education Sciences, 11(11),

http://dx.doi.org/10.21511/ppm.20(2).2022.03

660. https://doi.org/10.3390/educ-
scil1110660

Brych, V., Manzhula, V., Borysiak,
0., Liakhovych, G., Halysh, N,

& Tolubyak, V. (2020). Com-
munication model of energy

service market participants in the 10.

context of cyclic management city
infrastructure. 10" International
Conference on Advanced Computer
Information Technologies (ACIT),
678-681.

Deloitte. (2019). 2019 Social Prog-
ress Index. Retrieved from https://
www2.deloitte.com/content/dam/
Deloitte/at/Documents/presse/at-
social-progress-index-2019-global.
pdf

Deloitte. (2020). Global Health 11.

Care Outlook: Laying a founda-
tion for the future. Retrieved
from https://www2.deloitte.com/
content/dam/Deloitte/lu/Docu-
ments/life-sciences-health-care/
lu-Ishc-2020-global-healthcare-
infographic.pdf

12.

Garay, J., Yap, R., & Sabellano, M. J.
(2019). An analysis on the insights
of the anti-vaccine movement
from social media posts using
k-means clustering algorithm

and VADER sentiment analyzer.
IOP Conference Series: Materi-

als Science and Engineering, 482,
012043. https://doi:10.1088/1757-

899X/482/1/012043 13.

Gong, K., Xu, Z., Cai, Z., Chen,
Y., & Wang, Z. (2020). Internet

hospitals help prevent and control
the epidemic of COVID-19 in
China: multicenter user profiling
study. Journal of Medical Internet
Research, 22(4), e18908. https://
doi.org/10.2196/18908

Kardas, P, van Boven, J. E, Pin-
nock, H., Menditto, E., Wetter-
mark, B., Tsiligianni, L., Agh, T.,

& ENABLE collaborators. (2021).
Disparities in European healthcare
system approaches to maintain-
ing continuity of medication for
non-communicable diseases dur-
ing the COVID-19 outbreak. The
Lancet Regional Health - Europe, 4,
100099. https://doi.org/10.1016/j.
lanepe.2021.100099

Koziuk, V., Hayda, Y., Dluhopol-
skyi, O., Martynyuk, V., & Klapkiv,
Y. (2020). Efficiency of environ-
mental taxation in EU countries:
comparative analysis. Naukovyi
Visnyk Natsionalnoho Hirnychoho
Universytetu, 5, 115-121.

Kozlovskyi, S., Bilenko, D.,
Dluhopolskyi, O., Vitvitskyi, S.,
Bondarenko, O., & Korniichuk,
0. (2021a). Determinants of CO-
VID-19 death rate in Europe: em-
pirical analysis. Problemy Ekoro-
zwoju — Problems of Sustainable
Development, 16(1), 17-28. http://
doi.org/10.35784/pe.2021.1.02

Kozlovskyi, S., Bilenko, D., Ku-
zheliev, M., Ivanyuta, N., Butenko,
V., & Lavrov, R. (2021b). Com-

31



Problems and Perspectives in Management, Volume 20, Issue 2, 2022

14.

15.

16.

17.

18.

19.

20.

21.

32

parison and Assessment of Factors
Affecting the COVID-19 Vac-
cination in European Countries.
Problemy Ekorozwoju - Problems
of Sustainable Development, 16(2),
26-33. http://doi.org/10.35784/
pe.2021.2.03

Lupu, D., & Tiganasu, R. (2022).
COVID-19 and the efficiency of
health systems in Europe. Health
Economics Review, 12, 14. https://
doi.org/10.1186/513561-022-
00358-y

Office for National Statistics.
(n.d.). People, population and com-
munity. Retrieved from https://
www.ons.gov.uk/peoplepopula-
tionandcommunity

Orlewska, K., & Klusek, J. (2020).
COVID-19 in Poland: potential
associations with epidemiology,
population and healthcare quality.
Archives of Medical Science. https://
doi.org/10.5114/a0ms.2020.98236

Our World in Data. (n.d.). Coro-
navirus (COVID-19) Vaccinations.
Retrieved from https://ourworld-
indata.org/covid-vaccinations

Polianovskyi, H., Zatonatska,

T., Dluhopolskyi, O., & Liutyi, L.
(2021). Digital and technologi-
cal support of distance learning
at universities under COVID-19
(Case of Ukraine). Revista
Romaneasca Pentru Educatie
Multidimensionala, 13(4), 595-
613. https://doi.org/10.18662/
rrem/13.4/500

Polozova, T., Kutsenko, Y., &
Kanova, O. (2022). Forma-

tion of sustainable investment
attractiveness of regions under
the conditions of COVID-19.
Problemy Ekorozwoju — Problems
of Sustainable Development, 17(1),
23-35. http://doi.org/10.35784/
pe.2022.1.03

Pullana, S., & Dey, M. (2021).
Vaccine hesitancy and anti-vacci-
nation in the time of COVID-19:
a Google Trends analysis. Vaccine,
39(14), 1877-1881. https://doi.
org/10.1016/j.vaccine.2021.03.019

Radenovi¢, T., Radivojevi¢, V.,
Krstié, B., Stanisi¢, T., & Zivkovié,
T. (2022). The efficiency of health
systems in response to the CO-
VID-19 pandemic: evidence from

22.

23.

24.

25.

26.

27.

28.

the EU countries. Problemy Ekoro-
zwoju — Problems of Sustainable
Development, 17(1), 7-15. http://
doi.org/10.35784/pe.2022.1.01

Sliwa, S., Saienko, V., & Kowalski,
M. (2021). Educating students
during a pandemic in the light

of research. International Journal
of Educational Development, 87,
102504. https://doi.org/10.1016/j.
ijjedudev.2021.102504

Stukalo, N., & Simakhova, A.
(2018). Global parameters of
social economy clustering. Prob-
lems and Perspectives in Manage-
ment, 16(1), 36-47. http://dx.doi.
org/10.21511/ppm.16(1).2018.04

Sun, S, Xie, Z., Yu, K,, Jiang,

B., Zheng, S., & Pan, X. (2021).
COVID-19 and healthcare system
in China: challenges and pro-
gression for a sustainable future.
Global Health, 17, 14. https://doi.
0rg/10.1186/512992-021-00665-9

Tessema, G. A., Kinfu, Y., Dachew,
B. A., Tesema, A. G., Assefa, Y.,
Alene, K. A., Aregay, A. E, Ayalew,
M. B., Bezabhe, W. M., Bali, A.

G., Dadi, A. E, Duko, B., Erku, D.,
Gebrekidan, K., Gebremariam, K.
T., Gebremichael, K. G., Gebreyo-
hannes, E. A., Gelaw, Y. A., ... Tes-
fay, F H. (2021). The COVID-19
pandemic and healthcare systems
in Africa: a scoping review of pre-
paredness, impact and response.
BM] Global Health, 6, e007179.
http://dx.doi.org/10.1136/bm-
jgh-2021-007179

Thomas, S. (2022, January 19). The
Covid-19 pandemic is breaking the
U.S. healthcare system — but that’s
only a symptom of the underlying
disease. Forbes. Retrieved from
https://www.forbes.com/sites/
coronavirusfrontlines/2022/01/19/
the-covid-19-pandemic-is-
breaking-the-us-healthcare-
system--but-thats-only-a-
symptom-of-the-underlying-
disease/?sh=2bb7{5bf41ee

UNDP. (n.d.). Human Develop-
ment Data (1990-2018). Retrieved
from http://hdr.undp.org/en/data#

Wapner, J. (2020). Covid-19:
Medical expenses leave many
Americans deep in debt. BMJ, 370,
m3097. http://doi.org/10.1136/
bm;j.m3097

29.

30.

3L

World Health Organization
(WHO). (2020). Advice on the use
of masks in the context of CO-
VID-19: interim guidance, 5 June
2020. Retrieved from https://apps.
who.int/iris/handle/10665/332293

Worldometers. (2022). Covid-19
Coronavirus Pandemic. Retrieved
from https://www.worldometers.
info/coronavirus

Yousuf, A., Haddad, H., Pakurar,
M., Kozlovskyi, S., Mohylova, A.,
Shlapak, O., & Janos, E. (2019).
The effect of operational flexibility
on performance: a field study on
small and medium-sized industrial
companies in Jordan. Montenegrin
Journal of Economics, 15(1), 47-60.
http://dx.doi.org/10.14254/1800-
5845/2019.15-1.4

http://dx.doi.org/10.21511/ppm.20(2).2022.03



	“Healthcare sector in European countries: Assessment of economic capacity under the COVID-19 pandemic”
	MTBlankEqn
	_Hlk63109329

