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Introduction over 215 000 deaths ', The WHO declared this as a Public Health

Emergency of International Concern (PHEIC) on January 31, 2020,
In December 2019, reports emerged from Wuhan, China, of a and finally a pandemic on March 11, 2020 “. Initially, it emerged
severe acute respiratory disease caused by coronavirus 2 (SARS- as a series of pneumonia cases of unknown cause that emerged in
CoV-2). By the end of April 2020, over 3 million people had been Wuhan, Hubei, China ¥, COVID-19, also known as SARS-CoV-2,
confirmed to be infected, with over 1 million in USA alone, and is a new emerging zoonotic corona virus of the severe acute
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respiratory syndrome (SARS) and Middle East Respiratory
Syndrome (MERS) family . COVID-19 shows a substantially
advanced mortality proportion in advanced age patients and has
affected a large population in over 200 countries.

COVID-19 is highly contagious and to protect oneself and
social distancing is recommended by health organizations. It has
caused negative social and psychological effects, as it has
undisputedly dented global economies evident by the indicators
from the various stock markets °!. Initially, it was supposed that
COVID-19 is a threat to China, but due to its high contagious
capability and varied mortality, it has become a public health
emergency for the whole world. It is considered as a major source
of disaster in the 21% century °/. But there are still controversies
about the source of the virus and its intermediate host . An abrupt
rise in the total number of infection cases and mortality caused
frustration and panic situations in the world. In a pandemic like
this, providing timely and accurate information is paramount.

According to the data available on WHO websites, and
worldometer 7, it is observed that some countries are affected
worst and others are less, and the difference seems to be at the
regional level of the world, which led us to think why it is so.

Therefore, this epidemiological study is intended with an
aim to explore the morbidity and mortality pattern of novel
coronavirus (COVID-19) infections amongst the worst affected
regions of the world.

Materials and Methods

This study was conducted at the Basic Sciences Department,
College of Medicine, Dar Al Uloom University (IRB Approval
number: Pro21010010). Data on the incidence and mortality due to
the COVID-19 pandemic were acquired from the World Health
Organization, countries and regions and their concerned ministries
and Worldometer; hence, informed consent was not required. This
is a cross-sectional data-based study done on three worst hit
regions affected by COVID -19 i.e., Europe, America and Asia.
From each region, the top five countries with the highest infection
rate, with more than 500 cases per million of a population. The
data were collected until August 5, 2020. The infection rate and
mortality data were acquired from the World Health Organization
(WHO), Centers for Disease Control and Prevention (CDC), and
information from several countries and their associated agencies.
Data were procured from search engines including Worldometer
Coronavirus. Furthermore, we reviewed the literature published in

the Institute of Scientific Information (1SI) Web of Knowledge.
Thomas Reuters, Pub-Med, Medline, and the findings were
documented.

Statistical Analysis

The results were recorded, compared, and analyzed using SPSS
version 18.0. Significance among the groups was tested by
comparing means using one-way ANOVA and post hoc Tukey’s
test for the descriptive statistics between the groups. The results are
expressed as means. The comparison analysis was performed, and
a p-value < 0.05 was considered significant. A p-value < 0.001 was
considered highly significant.

Results

It was observed that the average number of cases of COVID-19 in
Europe is 154754 cases per million of the population, in America
(both north and south) is 47982 per million of the population and in
Asia is 13280 per million of the population (see Table 1 and
Figure 1).

Similarly, the mortality rates in Europe, America (both
north and south), and in Asia were 2436 deaths per millions of
population, 2158 deaths per million of population, and 181 deaths
per million of the population, respectively (see Table 1 and
Figure 1).

The infection and mortality rates were compared among the
regions; the difference between the number of cases per million
population between Europe and America was significant with a p-
value of 0.002, and between Asia and Europe it was found to be
highly significant with a p-value of 0.000; however, the numbers
reflect less infection and mortality rates in Asia compared to
America, but the difference could not be substantiated by statistical
test, and hence found to be non-significant with a p-value of 0.35
(see Table 2).

The mean difference in mortality per million populations
among the regions was found to be significant between America
and Asia and between Asia and Europe, with p-values of 0.004 and
0.002, respectively. However, this difference was not significant
between the European and American p-values 0.841 (see Table 2).

Moreover, the number of cases and mortality rate per
million populations of each country included in the above-
mentioned three regions are also listed in Table 3.

Table 1: Mean value of COVID-19 cases and deaths in Europe, America (both north and south) and Asia per million of the population

Variable Europe America Asia
No. of Cases per million population Mean values 154754 47982 13280
No. of Deaths per million population Mean values 2436 2158 181

Table 2: Mean difference between no. of COVID-19 cases and no. of mortalities per million of the population between Europe, America

(both north and south) and Asia

Variable Europe - America | America - Asia Asia - Europe
No. of Cases per million population Mean Difference 21354.4 6940.4 28294.8
p-value 0.002 0.35 0.000
No. of Deaths per million population Mean Difference 55.6 395.4 451.0
p-value 0.841 0.004 0.002

Table 3: Number of cases and mortality rate per million population of each country of the regions included in the study

Regions Countries No. of cases per million population No. of Deaths per million population
EUROPE Russia 14490 99

Spain 28498 609

UK 46299 682
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Figure 1: Mean No. of COVID-19 cases and deaths in Europe, America (both north and south) and Asia per million of the population
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Discussion

Novel coronaviruses might have first originated from animals and
now jumped into human species, the possibility of person-to-
person transmission could not be excluded . Vigilant
epidemiological control in the community and healthcare facilities
is important to prevent other SARS-like epidemic ®!. Significant
scientific advances since the Spanish flu’s onset 100 years ago
foster a false sense of complacency about the ability to combat a
nationwide and deadly influenza outbreak. However, in the face of
this threat and despite the advent of drugs, protocols, and vaccines
available to treat the flu and associated infections, we remain
dangerously vulnerable .

Although novel coronavirus belongs to the same group as
the SARS CoV and MERS family, the infection it causes is
different from the previous two types in a way that COVID-19
shows a significantly higher mortality frequency, particularly in
patients with advanced chronological age and existing comorbid
conditions such as diabetes mellitus, autoimmune disorders, and
respiratory and cardiac complaints “°.. It has rapidly spread around
the world, posing enormous health, economic, environmental, and
social challenges to the entire human population Y. Therefore,
world communities and healthcare departments around the globe
have taken this disease very seriously. For this reason, the world
scientific community has joined hands, and several studies are
ongoing in the scientific and research institutions regarding the
number of cases and mortality *?, mode of spread and epidemic
trend in different countries and regions “#*“!, signs, symptoms with
clinical findings, and laboratory tests °*°!. Furthermore, treatment
of the infection and development of an efficient vaccine against the
COVID-19 have been discussed previously 9!, All of the above
studies have discussed COVID 19 infection in general, and we
could not find substantial evidence of differences in the infection
rate in various countries and regions of the world in the form of
scientific research studies. In this study, we tried to answer these
questions with the aim of exploring the morbidity and mortality
patterns of novel coronavirus (COVID-19) infections among the
worst affected regions of the world.

With respect to cases and mortality per million people, the
COVID-19 pandemic was affected by different intensities between
countries and regions. The results of a study suggest that a
combination of different testing strategies and host genetic
susceptibility contribute to differences in severity of the COVID-
19 epidemics in the Western Pacific/East Asia and Europe *?,

In our study, we found that the difference between
European and Asian countries is significant with respect to the
cases and mortality per million of the population. Although
European countries are developed, they have better economic
conditions **! and health infrastructure facilities, but the average
rate of infection and mortality was significantly higher than that in
Asian countries. This indicates that additional factors such as living
standards and hygienic conditions may lead to exposure to
numerous viruses of similar families, and the development of
individual and herd immunity in the population is of utmost
importance.

As per the available literature and in formation, the per
capita income and living standards in the Asian countries is low
and the per square kilometer population in these countries is also
higher than that in the European and American regions. These
factors might play a role in increasing the chance of exposure to
similar viruses and the development of individual and herd
immunity in Asian countries.
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Differences in host susceptibility may also play a role. We
found that Europe had a higher prevalence of the ID/DD-genotypes
thought to confer an increased risk for severe COVID-19 than the
Western Pacific. However, there was no statistically significant
association between ID/DD prevalence and mortality/capita or
cases/capita in the country-level analysis *“. The United Kingdom
briefly proposed pursuing a strategy of allowing the controlled
spread of SARS-CoV-2 to develop ‘herd-immunity *°! Individual-
level studies have found that being older and obese were strong
risk factors for both severe symptomatic disease and mortality 2/,

Ecological analysis in a study found positive associations
between these two variables and COVID-19 mortality. These
findings suggest that a higher prevalence of the elderly and
possibly obesity may explain some of the differences in COVID-19
mortality ““. Similarly, in this study, the European and American
regions have higher elderly and obese population ") and are more
affected than the Asian countries. This suggests that factors other
than better healthcare services and economic conditions play a
significant role.

Anders Tagnell ! established in a news article that
Denmark and Finland have 55 and 14 fatalities per million of their
populations, respectively, compared to Sweden’s fatality rate,
which was 131 per million of the population. Similarly,
Promohammad et al *”. have reported that the mortality rate in
COVID 19 confirmed cases is lower than in SARS - and MERS-
infected patients. They further stated that clinical outcomes and
findings would be biased by reporting only confirmed cases, and
this should be considered when interpreting the data.

Pandemics not only interrupt healthcare operations but also
disrupt the provision of critical and emergency care to critically
sick patients °°!. Preparing the public for potential pandemics such
as a novel coronavirus infection is an essential component of a
healthcare system and businesses that provide critical healthcare
services. Although many healthcare institutions and business
organizations have a pandemic plan to continue their services
during the recent outbreak of COVID-19 and few have already
updated their plans accordingly.

It is known that every outbreak is accompanied by a
tsunami of information, but within the information we always have
misinformation, and during an outbreak, communities should take
steadfast actions to mitigate its impact by obtaining correct
information . Since the level of virus penetration is not
measurable, it causes severe panic, anxiety, and fear among the
general public. Therefore, providing the right information from a
reliable source is a key issue in a pandemic like COVID-19. This is
our understanding that the results of the present study would help
worst-hit regions and countries review their pandemic plans and be
prepared in case this epidemic expands and affects more
individuals and society as a whole, although different countries
will need different approaches focusing on its humanitarian nature
and available resources. This would help to reduce the fear of
ailment and death.

Although COVID-19 initially started in the Hubei province
of China, we did not include China amongst the worst hit countries
of the world. From our analysis, it was observed that China’s
efforts in early control of the disease were a combination of strong
governance, strict regulation, and spontaneous community/citizen
participation. Due to all these efforts, even with a huge population,
China did not reach to our criteria i.e., at least 500 cases per
million of a population. Worst-hit regions need to learn from
China, and similar efforts are needed by other countries to reduce
the COVID-19 crisis.
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In comparison with the Spanish flu pandemic, a century ago
in 1918, which accounted for about 50 to 100 million deaths
globally ®Y until now COVID-19 accounted for 1,079,029 deaths
out of the 7.8 billion global population since its outbreak in over
100 countries/territories as reported by the latest statistics of WHO
on October 2020 . These differences in the epidemiological
parameters of pandemic could be related to the advancement in
public health and healthcare systems worldwide over time.
However, even a century after the Spanish flu, there were
subsequent infection outbreaks, such as SARS and MERS. As a
result, the global population is complicated by health and economic
challenges . As highlighted in the literature, comparing the
epidemiological parameters COVID-19, Spanish flu, and other
infection outbreaks such as SARS and MERS can support
policymakers in evidence-based decision-making for effective
pandemic readiness °*. Therefore, it is recommended that further
comprehensive research is required to establish the causes of high
infection rates and mortality due to viral infections such as
COVID-19.

Conclusions

This study concludes that the infection rate and mortality are
higher in European and American countries than in developing
Asian countries. The distinguishable causes of increase in infection
rate and mortality in developed European and American countries
may be due to differences in individual and herd immunity in the
population due to less exposure to similar viruses. This lack of
exposure may be attributed to better economic conditions leading
to good hygienic practices as compared to the developing and
underdeveloped countries of Asia.

The second cause may be more elderly and obese
populations in Europe and America than in Asia. A detailed study
is needed to determine the causes of high infection rate and
mortality of COVID-19 in developed countries, compared to
developing countries, especially focusing on the development of
herd immunity and exposure to other viruses. This will help
countries review their pandemic control program and plan
appropriate measures to decrease the infection and mortality rates,
which will help reduce stress, anxiety, and depression among the
people.

Limitations

1. Measures of age structure and obesity are relatively
crude and may not have fully captured the risk
differences between populations.

2. Differences in lock-down, quarantine, social-distancing,
or face mask usage may play a role. There were
considerable differences in how these strategies were
applied in countries.

3. Another limitation is that the number of cases and deaths
that would occur in the impending second wave of the
COVID-19 infections in many countries in these regions
cannot be included in the study as the data are frequently
changing.

Finally, this study focuses on various important factors involved in
controlling the COVID -19 spread other than the economic
conditions, better health care infrastructure, and facilities, as
available in western countries. These factors may include large
population living per square kilometer, poor economy, and
unhygienic conditions may lead to exposure to various similar
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viruses and the development of individual and herd immunity in
Asian countries. This may be a blessing in disguise for countries in
Asian regions that needs to be investigated carefully based on
clinical and laboratory research findings.
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