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Keywords: Objective: This study focuses on the epidemiology of COVID-19 in Europe and investigates public health response
COVID-19 in severely hit countries.

Europe Methods: European Centre for Disease Prevention and Control, Oxford COVID-19 Government Response Tracker
Isiglitli_‘egr::;ogy and Health System Response Monitor were referred. The relationship between stringency index and COVID-19

cases, and between speed of stringency implementation and growth of cases was examined using linear
regression.

Results: The case-fatality ratio (CFR) of Europe (2.35%) was higher than the global CFR (2.2%). United Kingdom,
Russia, France, Italy, Spain, and Germany together, accounted for 61.15% of cases and 65.62% of deaths in
Europe. Significant relationship was observed between growth of COVID-19 cases and late substantive stringency
imposed by countries. Population aged 65 and above (r = 0.9037, p < 0.01) and male population (r = 0.8701, p
< 0.01) were significantly and positively correlated with COVID-19 deaths. The public health system of even big
European countries encountered roadblocks, such as shortages of healthcare resources and deferral of non-
COVID-19 treatments while dealing with the unprecedented pandemic.

Conclusion: Even big and richest European countries delayed the implementation of non-pharmaceutical in-
terventions which led to rapid virus transmission. The pandemic has posed a reminder to make the public health

Public health response

system more resilient, as epidemics and pandemics of this nature will continue to threaten in future as well.

1. Introduction

The emergence of Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2), commonly known as COVID-19, in Wuhan, China, in
December 2019 has led to a severe global public health crisis. On
January 30, 2020, the World Health Organization declared COVID-19 as
the sixth public health emergency of international concern.' COVID-19
has already impacted 223 countries/territories with more than 108
million cases and 2 million deaths worldwide as of February 14, 2021.”

To curb the virus transmission, countries adopted large-scale non-
pharmaceutical interventions such as social distancing (e.g. banning
mass gatherings and events), closures of schools, businesses, and public
spaces, international travel restrictions, and mandatory mask-wearing.
Overall, most government interventions have slowed down infection
rates to varying degrees.® A global effort has led to the successful
development of multiple vaccine candidates for protection against
COVID-19. However, multiple new variants of the virus have been re-
ported towards the end of 2020 such as B.1.1.7 in United Kingdom (UK),
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B.1.351 in South Africa and P.1 in Brazil that are associated with
increased transmissibility.* Mutation of SARS-CoV-2 has led to the
imposition of new rounds of lockdown, curfew and suspension of in-
ternational flights amidst concerns over the new strains and rapidly
soaring cases.

Europe presents an interesting case with few of the countries having
one of the best public health systems.” Most European countries have
achieved universal (or near universal) coverage of healthcare costs for a
core set of services, usually including doctor consultations, tests and
examinations, and hospital care.® Seven European countries are among
the top ten countries ranked by their healthcare systems across the
world; France, Italy, San Marino, Andorra, Malta, Spain, and Austria.>’
The biggest factors in driving their top rankings are affordability and
access.” Despite that Europe continues to be the global epicenter of the
virus accounting for 34% of COVID-19 cases and deaths as of February
14, 2021.”

In this study, we attempted to describe the COVID-19 burden in
European region over a year in a comprehensive manner. First, we
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describe the epidemiology of COVID-19 in terms of cases, deaths, inci-
dence and mortality rate (per 100,000 population), and case-fatality
ratio (CFR) from January 2020 to January 2021. Second, we described
how the European countries varied in terms of speed and level of
stringency imposed. Third, we estimated the relationship between speed
of implementing substantial stringency and growth rate of COVID-19
cases. Fourth, we examined the correlation between socio-economic
factors such as population aged 65 years and above, male population,
population density, and per capita income with number of COVID-19
related cases and deaths. Lastly, we studied and described the public
health system response of most severely-hit and richest European na-
tions (UK, Russia, France, Italy, Spain, and Germany).

2. Data and methodology

The data pertaining to COVID-19 cases and deaths for 47 European
nations/territories (Annexure 1) was extracted from European Centre
for Disease Prevention and Control (ECDC).® The Health System
Response Monitor’ was referred for extracting information about public
health response of most severely-hit® and richest'? European countries
(UK, Russia, France, Italy, Spain, and Germany). Five out of these six
countries are also among the top 25 countries with best healthcare
systems in the world with France ranked first, followed by Italy (Rank
2), Spain (Rank 7), UK (Rank 18) and Germany (Rank 25).°

Stringency index (SI) was taken from Oxford COVID-19 Government
Response Tracker (OxCGRT).!! The SI is based upon nine
non-pharmaceutical interventions such as closure of schools and work
places, international and domestic travel restrictions, ban on public
gatherings, testing and contact tracing policies.'?

To estimate the relationship between the speed of stringency
imposed by the government and COVID-19 infection rate, we calculated
the average weekly log growth rate of COVID-19 cases in each European
country during January 2020 to July 2020. We also considered the time,
a country took to reach a score of 40 out of 100 on the SI since it first
reported COVID-19 case. A threshold of 40 allows to capture a sub-
stantive response by the government.'? We estimated the relationship
using following simple linear regression equation (1).

Y = fo + i X+ p (@]

Where in X is the explanatory variable (weeks to reach SI > 40) and Y is
the dependent variable (average weekly log growth rate of COVID-19
cases), p is the random error term.

We estimated the relationship between average monthly cases
(dependent variable) and average monthly SI (independent variable),
using panel data models which can account for both country-specific
and time variation. Following equation was used to estimate the
relation:

Yie = o +BXGe + uje (3]

In the above equation, Y denotes average monthly cases and X de-
notes average monthly SI. Here i = 1,2,3, ...indexes country; t = 1,2,3,
...indexes time; «; are country-specific intercepts that capture hetero-
geneities across countries.

To analyze the correlation between COVID-19 cases and deaths with
different socio-economic variables (such as population aged 65 years
and above, male population, population density and GDP per capita),
data were retrieved from the World Development Indicators database of
World Bank.

3. Results
3.1. Epidemiology of COVID-19 in Europe

3.1.1. Epidemiology of cases and deaths
In Europe, the first case of COVID-19 was recorded in the beginning
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of January 2020. During January 2020 to July 2020, the highest number
of cases were recorded in April (850,681), which came down to 445,880
in July. A further resurgence of cases occurred in August (752,209), with
highest number of cases recorded in November (7,360,373) (Supple-
mentary Fig. 1). As of week 5 of 2021, Eastern Europe has been the most
severely hit region with 9,856,455 cases and 209,230 deaths, followed
by 8,369,494 cases and 193,963 deaths in Western Europe. The second
highest number of deaths were reported in Southern Europe (197,475).

There were six countries in Europe, which accounted for 61.15% of
total COVID-19 cases in Europe: Russia (3,983,197, 12.69%), UK
(3,959,784, 12.61%), France (3,337,048, 10.63%), Spain (2,989,085,
9.52%), Italy (2,636,738, 8.4%), and Germany (2,288,545, 7.29%).
These six countries also accounted for 65.62% of COVID-19 related
deaths in Europe: Russia (77,068, 10.45%), UK (112,798, 15.29%),
France (78,965, 10.7%), Spain (62,295, 8.44%), Italy (91,273, 12.37%),
and Germany (61,675, 8.36%). Holy See, Monaco, Isle of Man, Iceland
and Faroe Islands witnessed least number of cases and deaths and Holy
See has not reported any deaths as of week 5 of 2021 (Fig. 1).

3.1.2. Epidemiology in terms of case-fatality ratio (CFR)

The overall CFR of the European region was 2.35%, varying from
2.12% in Eastern Europe to 2.54% in Northern and Southern Europe.
The CFR was also heterogeneous across European countries varying
from Faroe Islands (0.15%) and Iceland (0.48%) to Bulgaria (4.17%) and
Isle of Man (5.76%).

3.1.3. Epidemiology in terms of incidence and mortality rate (per 100,000
population)

In terms of incidence and mortality rate (per 100,000 population) the
picture is different. Andorra (13,288.48/100,000) reported the highest
incidence rate followed by Gibraltar (12,314.7) and Montenegro
(10,386.67), and the lowest was reported in Finland (867.09) and Isle of
Man (510.58). The number of deaths per 100,000 population (mortality
rate) was the highest in San Marino (203.78) followed by Slovenia
(187.18), and lowest was reported in Faroe Islands (2.04) followed by
Iceland (8.55).

3.2. Stringency, speed of implementation and COVID-19 cases

Stringent interventions pertaining to non-pharmaceutical response
holds the key in containing virus spread. European countries varied in
terms of speed of response and degree of stringency (Table 1). Many
European countries started implementing restrictions (SI > 0) even
before witnessing the first COVID-19 cases. Countries such as Albania,
Bosnia and Herzegovina, Bulgaria, Slovak Republic, Malta, Hungary,
Poland, San Marino, and Czech Republic were relatively prompt in
implementing substantial stringency (SI > 40) than other European
nations (UK, Germany, Russia, Spain, France, Belgium, and Sweden).
Countries also differed in maximum stringency imposed and in the time
taken to reach maximum stringency. The majority of countries imple-
mented highest level of SI during the month of March and April 2020. In
most European countries, the SI began to rise considerably again from
November 2020 as new cases resurged.

From January 2020 to July 2020, the average log growth rate of
cases was significantly associated with the time (in weeks) it took to
reach SI greater than 40 since the first reported case. It was statistically
related with a coefficient of 1.9341, which signifies that with each
additional week between the country’s first case and reaching SI greater
than 40 would result in an average growth rate of cases higher by a
factor of 1.9341 (Table 2, Fig. 2). We also regressed average monthly
cases over average monthly SI and found that average monthly SI exerts
significant (4.196e-07) and positive influence (44.35) on average
monthly cases (Table 3). Hausman test favoured fixed effects model over
random effects model (p < 0.01).

As there may be delayed response of stringency on number of cases,
we also estimated the relationship by taking one month lag of the
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Fig. 1. COVID-19 cases, deaths and case-fatality ratio in Europe as of Week 5, 2021 Data Source: European Centre for Disease Prevention and Control (ECDC).

explanatory variable (average monthly cases) to examine the effect of
current month’s stringency on next month’s cases. The relation was
found to be significant and positive (Table 3).

3.3. Socio-economic factors and COVID-19 cases and deaths

Population aged 65 years and above was significantly and positively
correlated with COVID-19 cases (r = 0.9306, p < 0.01), and deaths (r =
0.9037, p < 0.01). Male population was also significantly and positively
correlated with COVID-19 cases (r = 0.9227, p < 0.01), and deaths (r =
0.8701, p < 0.01). Population density and GDP per capita were not
significantly correlated with either COVID-19 cases or deaths (Table 4).

3.4. Response of public health system

COVID-19 forced countries to adopt unprecedented measures. The
public health response in most severely hit countries is summarised in
Supplementary Table 1. While managing the pandemic, even the richest
economies of Europe reported shortages of health resources. Inadequacy
of personal protective equipment (PPE), ventilators, facemasks, testing
material and capacity was reported in Italy. ICU specialists in Italy were
left with no choice but to deny ventilation to the frailest and rationalise
the health resources to those who were most likely to benefit and sur-
vive. UK went into COVID-19 crisis with a pre-existing shortage of
nurses, doctors and allied health professionals in health and social care.
A deferral of non-COVID-19 care was also observed. For instance, in the
first half of 2020, Spain witnessed a 36% decrease in elective surgical
interventions compared to 2019, reflecting the consequences of lock-
down on hospital activities from March 15 to June 21, 2020. Economies
tried to streamline the resources by diverting funds toward building up
health resources and infrastructure (such as increasing testing capacity,
hospital beds, health professionals, etc). Video and telephone consul-
tations were scaled-up not only for COVID-19 but for other diseases, too.
Numerous digital tools such as mobile apps or web platforms were
employed for remote health monitoring, consultations and contact
tracing. For instance, Italy witnessed the launch of 174 digital initiatives
by June 11, 2020, of which, 50 were COVID-specific, whereas others
were dedicated to diabetology, cardiology, general medicine, oncology,
and psychology. Also, Moscow used its network of facial recognition
cameras to enforce quarantine and Murmansk region in Russia used
electronic bracelets to monitor self-isolating and suspected COVID-19
patients (Supplementary Table 1).

4. Discussion

Europe again witnessed a resurgence of cases towards the end of
2020, and continues to be the second most affected after Americas, ac-
counting for more than one-third of COVID-19 cases and deaths.” The
CFR of Europe (2.35%) was higher than the global CFR (2.2%) and CFR
of South-East Asian region (1.53%).> During the first wave of COVID-19,
majority of European nations were unprepared for the pandemic. Masks
were made mandatory in many Asian countries since the beginning of
COVID-19 outbreak; however, in the United States and few European

countries, health officials discouraged facemasks, partly because sup-
plies were initially low and healthcare workers needed them on prior-
ity."® The experience of Asian countries like Japan and South Korea
provides direct evidence toward the benefit of facemasks.*

Consistent with previous studies,>'® our findings also reveal that
COVID-19 deaths are significantly and positively correlated with pop-
ulation aged 65 years and above, and male population. The observed
male-biased COVID-19 severity and mortality may be due to several
possible factors such as higher expression of angiotensin-converting
enzyme-2 (ACE 2; receptors for coronavirus) in males than fe-
males,'”"'® immune suppressive effect of testosterone and immune
enhancing effect of estrogen,'® lifestyle behaviours (higher levels of
smoking and drinking among men),"”"'° and relatively higher preva-
lence of underlying comorbidities (e.g. cardiovascular disease, hyper-
tension, and chronic lung disease) among men.'” Also, the X
chromosome contains a high density of immune-related genes; there-
fore, females generally have stronger innate and adaptive immune re-
sponses than males.”” The number of comorbid conditions steadily
increases with age leading to increased mortality in older patients.”'
However, we observed a very low and insignificant correlation between
number of incident cases and population density. A study on COVID-19
cases and death rates of 913 urban counties in the United States also
found that the county density is not significantly related to infection
rate.?

The most severely affected European countries in terms of cases and
deaths were also late in implementing substantial restrictions (SI > 40)
since first reported case: UK (49 days), Germany (48 days), Russia (44
days), Spain (38 days), France (37 days), and Italy (23 days). We found a
significant relationship between the growth of COVID-19 cases and late
substantive stringency (SI > 40) imposed by the countries. Studies
agreed that a combination of non-pharmaceutical interventions showed
a substantial and rapid effect on the spread of COVID-19.° A study
noted that Italy delayed imposing restrictive measures, and a nation-
wide lockdown was implemented only in March 2020.?* Before that only
Northern Italy was under lockdown and not the central and southern
Italy, which led to movement of cases to South and eventually to the
entire country.”* Another study reported that Italy, Spain and UK failed
to estimate the fatal impact of the pandemic and delayed containment
measures.”” No desire for banning mass gathering until second week of
March 2020 in UK was observed.?® Also, carnival celebration in Ger-
many, soccer games in Italy, and packed concert stadiums in Britain led
to swift virus spread in early 2020.?” Russia also underestimated the
epidemic for a long time and then undertook incoherent and
half-hearted measures such as stopped importation of virus from China;
but risks associated with importation of cases from Europe were
underestimated.”®

On the contrary, Eastern European countries swiftly reached SI > 40;
Czech Republic (9 days), Bulgaria (5 days), Poland (8 days), and Slovak
Republic (5 days) that helped in containing the virus transmission
initially. Czech Republic and Slovak Republic introduced lockdowns
before they had recorded any deaths’® and made it mandatory for
people to wear masks outside the home since beginning.*® Slovak Re-
public achieved early and effective quarantine measures and Slovak
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Table 1
Stringency across Europe.
Country First Case Date (SI > Days to SI > 0 since first Date (SI > Days to SI > 40 since first Max Stringency
0 case 40) case January 2020-July August
2020 2020-January 2021
Southern Europe
Albania 9/3/2020 14/2/2020 —24 10/3/2020 1 18/4/ 89.81 12/11/ 65.74
2020 2020
Andorra 3/3/2020 13/3/2020 10 25/3/2020 22 8/4/2020  56.48  22/10/ 59.26
2020
Bosnia and 6/3/2020 31/1/2020 -35 11/3/2020 5 10/4/ 92.59 1/8/2020 59.26
Herzegovina 2020
Croatia 26/2/ 27/1/2020 -30 16/3/2020 19 23/3/ 96.3 14/12/ 50.93
2020 2020 2020
Greece 27/2/ 25/2/2020 -2 12/3/2020 14 23/3/ 84.26 7/12/2020 84.26
2020 2020
Italy 31/1/ 23/1/2020 -8 23/2/2020 23 12/4/ 93.52  24/12/ 84.26
2020 2020 2020
Malta 7/3/2020  25/1/2020 —42 13/3/2020 6 3/4/2020  87.04  29/10/ 52.78
2020
Portugal 3/3/2020  26/1/2020 -37 19/3/2020 16 9/4/2020  87.96  31/12/ 78.7
2020
San Marino 28/2/ 23/2/2020 -5 8/3/2020 9 17/4/ 92,59  25/12/ 75.93
2020 2020 2020
Serbia 7/3/2020 22/1/2020 —45 15/3/2020 8 21/3/ 100 14/1/2021 62.96
2020
Slovenia 5/3/2020  4/3/2020 -1 16/3/2020 11 30/3/ 89.81  9/1/2021 74.07
2020
Spain 1/2/2020 31/1/2020 -1 10/3/2020 38 30/3/ 85.19  23/12/ 78.7
2020 2020
Western Europe
Austria 26/2/ 24/2/2020 -2 13/3/2020 16 16/3/ 81.48 17/11/ 82.41
2020 2020 2020
Belgium 4/2/2020  28/1/2020 -7 14/3/2020 39 20/3/ 81.48 2/11/2020  65.74
2020
France 25/1/ 22/1/2020 -3 2/3/2020 37 17/3/ 87.96  30/10/ 78.7
2020 2020 2020
Germany 28/1/ 24/1/2020 —4 16/3/2020 48 22/3/ 76.85 5/1/2021 85.19
2020 2020
Luxembourg 1/3/2020  5/3/2020 4 13/3/2020 12 17/3/ 79.63  28/12/ 80.56
2020 2020
Monaco 29/2/ 24/1/2020 -36 11/3/2020 11 17/3/ 87.96  1/8/2020 65.74
2020 2020
Netherlands 28/2/ 6/3/2020 7 12/3/2020 13 31/3/ 79.63 23/1/2021 93.52
2020 2020
Switzerland 26/2/ 25/2/2020 -1 16/3/2020 19 17/3/ 73.15  12/12/ 60.19
2020 2020 2020
Eastern Europe
Belarus 28/2/ 14/3/2020 15 - - 6/4/2020 18.52  24/12/ 27.78
2020 2020
Bulgaria 8/3/2020 3/2/2020 —-34 13/3/2020 5 21/3/ 73.15 27/11/ 57.41
2020 2020
Czech Republic 2/3/2020  24/1/2020 —-38 11/3/2020 9 23/3/ 82,41  26/10/ 73.15
2020 2020
Hungary 5/3/2020 28/2/2020 -6 11/3/2020 6 28/3/ 76.85 10/11/ 72.22
2020 2020
Poland 4/3/2020  23/1/2020 —41 12/3/2020 8 9/4/2020  83.33  31/12/ 80.56
2020
Romania 27/2/ 27/1/2020 -31 11/3/2020 13 31/3/ 87.04 16/11/ 76.85
2020 2020 2020
Russia 1/2/2020 30/1/2020 -2 16/3/2020 44 30/3/ 87.04  1/8/2020 68.06
2020
Slovak Republic 7/3/2020  27/1/2020 —40 12/3/2020 5 8/4/2020  87.04  22/10/ 73.15
2020
Ukraine 4/3/2020 3/3/2020 -1 12/3/2020 8 18/3/ 88.89  28/8/2020  66.2
2020
Northern Europe
Denmark 27/2/ 27/2/2020 0 13/3/2020 15 18/3/ 72.22 9/1/2021 70.37
2020 2020
Estonia 28/2/ 12/3/2020 13 16/3/2020 17 29/3/ 77.78  14/12/ 55.56
2020 2020 2020
Finland 30/1/ 27/1/2020 -3 16/3/2020 46 27/3/ 67.59  7/12/2020  52.31
2020 2020
Iceland 29/2/ 23/1/2020 -37 16/3/2020 16 20/3/ 53.7 31/10/ 52.78
2020 2020 2020
Ireland 1/3/2020  4/2/2020 —26 13/3/2020 12 6/4/2020  90.74  1/1/2021 87.96
Latvia 3/3/2020 31/1/2020 -32 13/3/2020 10 69.44 63.89

(continued on next page)
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Table 1 (continued)

Clinical Epidemiology and Global Health 12 (2021) 100882

Country First Case Date (SI > Days to SI > 0 since first Date (SI > Days to SI > 40 since first Max Stringency
0) case case
January 2020-July August
2020 2020-January 2021
27/3/ 30/12/
2020 2020
Lithuania 28/2/ 26/2/2020 -2 16/3/2020 17 16/3/ 81.48  21/12/ 76.85
2020 2020 2020
Norway 27/2/ 31/1/2020 -27 12/3/2020 14 24/3/ 79.63 23/1/2021 70.37
2020 2020
Sweden 5/2/2020 9/3/2020 33 19/3/2020 43 4/4/2020 64.81 14/12/ 69.44
2020
United Kingdom 1/2/2020 20/1/2020 —12 21/3/2020 49 24/3/ 79.63  5/1/2021 81.48
2020
Table 3

Table 2

Relationship between growth rate in COVID-19 cases and time (in weeks) to

reach SI > 40.

Log growth rate in COVID-19 cases as dependent variable

Time to reach SI > 40 1.9341** (SE: 0.091)

Intercept 31.772%** (SE: 2.124)
R? 0.2069
N 36

*/**/*** denote statistical significance at 10/5/1%, respectively.

citizens behaved more responsibly.?® A study comparing public policy
response in Czech Republic, Russia and Slovak Republic, reported that
Slovak Republic was the best performer, Czech Republic was good
performer and Russia was reported as a limited performer.”® Similarly,
the Nordic region was lauded for its early success in combating the virus
spread through prompt response, strong information and surveillance
system, aggressive testing and contact tracing.g()

Delays in identifying initial warning signs left many governments
blinded to the unprecedented scale of the pandemic. Countries varied in
terms of response and time to respond and the possible reason could be
that at first, countries did not have a standard benchmark about the
interventions to be implemented i.e., when to impose lockdown, the
rules of quarantine and social distancing. Paradoxically, European
countries with few of them having one of the best healthcare systems

Relationship between average monthly cases and average monthly stringency
index (SI).

I I

Average monthly cases as
dependent variable

Average monthly cases with one
month lag as dependent variable

Average 44.3553*** (SE: 8.614) 22.5383** (SE: 8.2336)
monthly SI

R? 0.053402 0.0172

N 39 39

Fixed effects Yes Yes

Hausman test 0.008204 5.311e-05
p value

* /%% /%%% denote statistical significance at 10/5/1%, respectively.

Table 4
Relation between Socio-Economic variables and COVID-19 cases and deaths.
Socio-economic variables COVID-19 COVID-19
Cases Deaths
Population aged 65 years and above (N = 0.9306%** 0.9037%**
39)
Male population (N = 39) 0.9227%** 0.8701%**
Population density (N = 46) —0.1123 —0.1021
GDP per capita (N = 43) —-0.1189 —0.1008

* /%% /%%% denote statistical significance at 10/5/1%, respectively.
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Fig. 2. Speed of government response and growth in COVID-19 cases Data Source: European Centre for Disease Prevention and Control (ECDC) and Oxford COVID-

19 Government Response Tracker (OxCGRT).
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encountered major roadblocks in terms of insufficient health resources
(such as PPE, health personnel, ventilators, masks, etc), and deferrals of
non-COVID-19 care. In mid-April, France was testing 5.1 people per
1000 people in comparison to 17 in Germany and 15 in Organization for
Economic Co-operation and Development (OECD) countries due to un-
derutilization of public laboratories and lack of necessary material and
equipment, and denounced the lack of protection to health workers.'* In
UK, medical staff reported huge shortage of PPE kits which forced them
to triage potential COVID-19 patients with paper facemasks and plastic
aprons than visors, gowns, and appropriate masks.”® In Italy, hospitals
were overcrowded and doctors were left with no choice but to lay their
patients on floor mattresses.’

A third wave along with sluggish vaccination campaigns and spread
of new variants has urged a situation to reinforce strict public health
interventions in Europe.31 Several European countries started to intro-
duce new lockdown measures in 2021: most regions in Italy returned to
lockdown over a three-day Easter weekend®?; Germany extended its shut
down until March 28, 2021.%* Much of Europe has lagged behind the
United States and UK in deployment of COVID-19 vaccine.** According
to Bloomberg’s Coronavirus Vaccine Tracker, the European Union had
administered eight first doses per 100 people, compared with 33 for UK
and 25 for the United States as of first week of March 2021.%? In short,
supply shortages, vaccine skepticism, bureaucracy and logistical obsta-
cles, have slowed the pace of inoculations in Europe,34 which are most
prominent issues required to be addressed.

5. Conclusion

The big and richest European countries delayed the implementation
of non-pharmaceutical interventions which led to rapid virus trans-
mission and exponential rise in the number of cases. Also European
countries witnessed shortage of health resources and deferral of non-
COVID care. Europe experienced a catastrophic COVID-19 situation
with high death rate, slow vaccine rollouts and spread of new virus
strains. According to an ECDC report,® to effectively contain the
pandemic, deployment of effective and safe vaccines is needed along
with the continuation of non-pharmaceutical interventions. A greater
willingness and responsibility to adopt infection prevention practices is
required to adapt life in “the new normal”. Also, the pandemic has posed
a reminder to invest in health infrastructure, upscale utilization of
telemedicine®® and make the public health system more resilient, as
epidemics and pandemics of this nature will continue to threaten in
future as well.
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