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Abstract
Background and Objective: The COVID-19 (Coronavirus disease 2019) outbreak has become a
public health threat all over the world. From December 31, 2019 to March 19, 2020, 146
countries were affected. Evidence on the management approaches of current COVID-19
pandemic is still limited though the numbers of affected countries are increasing as the days go
by. This study was aimed at determining the attack rate (AR) and case fatality rate (CFR) of
Covid-19 in six different regions around the world in the first quarter of 2020. An attempt was
also made to provide an overview of the ongoing situation of COVID-19.
Methods: The design of the study was mixed approach where a retrospective analysis of
surveillance data of six different regions around the world were collected from COVID-19
dashboard of World Health organization, between 31 December 2019 to 19 March 2020 (Time:
2:00 pm. BST [CET: 9 am]). Besides, other different validated sources (example: Worldometer,
Center for Disease Control and Prevention) were used to assess the ongoing situation regarding
COVID-19. A statistical software SPSS version 26 was used to analyze the data.
Results: There were a total of 207,860 confirmed cases and 8779 deaths across six different
regions around the world from 31 December 2019 to 19 March 2020, with the highest AR of
9.92/100,000 population in Europe region, followed by Asia (2.7/ 100,000), Australia
(1.75/100,000), North America (1.42/100,000), South America (0.23/100,000) and Africa
(0.06/100,000) regions. Study results revealed statistically significant association between
attack rates and the six regions of the world (p=0.002), meaning that AR varied in the regions
around the world. The CFR was high in Europe region (4.81%), followed by Asia (4.06%), Africa
(2.72%), South America (1.41%), Australia (1.12%), and North America (0.69%) regions. Data
reviewed from different countries revealed that the highest number of cases was confirmed in
the United States, followed by Spain and Italy. The findings revealed that the reported
confirmed cases varied widely in different regions of the world.
Conclusion: The severity and variation in -geographical distribution of COVID-19 cases and deaths
suggest that urgent response from various government and public health authorities should be
taken and research regarding underlying factors determining this severity should be sought for.
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Introduction
Coronavirus disease 2019 (COVID-19) is an infectious
disease caused by severe acute respiratory syndrome

Coronavirus 2 (SARS-CoV-2) [1]. It is a positive-sense
single-stranded RNA virus. SARS-CoV-2 is a member
of the subgenus Sarbecovirus (beta-CoV lineage B)
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[2-4]. The earliest case of COVID-19 infection is
thought to have been found on 17 November 2019
in Wuhan, Hubei, China [5]. On 7 January 2020, the
COVID-19 was identified as the causative virus by
Chinese authorities. Subsequently, the virus spread
to all provinces of China and to more than
hundreds of other countries in Asia, Europe, North
America, South America, Africa, and Oceania [6].
Among the WHO South East Asia region, the
number of confirmed cases is showing increasing
trend, especially in Bangladesh and in India [7]. In
17 May 2020, the Institute of Epidemiology,
Disease Control and Research (IEDCR), reported a
total of 22,268 confirmed cases, with 4,373
recoveries and 328 deaths of COVID-19 in
Bangladesh, since the first case was reported on
the 8th of March 2020 [8]. World health
Organization reported that the number of
confirmed cases and deaths increased as days go
by. The virus causes serious illness mostly among
aged people and those with co-morbid conditions
[7]. Human-to-human transmission of the virus has
been confirmed in all of these regions [9,10]. Fever,
cough, and shortness of breath are included as
common symptoms of this disease [11]. As of
March 25, 2020, the overall rate of deaths per
number of diagnosed cases was 4.5 percent;
ranging from 0.2 percent to 15 percent according
to age group or different co-morbid conditions
[12]. SARS-CoV-2 was announced as a Public Health
Emergency of International Concern by the WHO
on 30 January 2020 [13,14] and on 11 March 2020
the WHO declared it as a pandemic [15]. Literature
from previous epidemic studies has revealed that
the spreading capacity of COVID-19 virus is much
wider than SARS or MERS [16]. The case fatality
rates (CFR) for other Corona virus diseases, e.g.
SARS- CoV and MERS-CoV were much higher, 10%
and 34% respectively, whereas the CFR of US
seasonal flu was approximately 0.1%, which is
much lower than the current CFR for the COVID-19
[17]. Currently, stopping this deadly epidemic of
COVID-19 is the highest priority for the global
public health community [18].
Till now no vaccine has been developed for COVID19. However, early care and proper treatment in
time by the healthcare providers can significantly
reduce the morbidity and mortality. So,
surveillance of the disease is now the highest
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priority to detect the regular confirmed cases and
deaths.
Besides,
two
epidemiological
measurements estimating the CFR and AR for
COVID-19 in real time during its epidemic are
important. These rates would help to guide the
response from various government and public
health authorities’ worldwide [19]. Thus, this study
was undertaken to provide a comparative analysis
of the AR and CFR of COVID-19 in six different
regions of the world in the first quarter of 2020
with an overview of the ongoing situation of
COVID-19 pandemic.

Methods
Study design, period, and setting: This study was a
retrospective analysis of secondary surveillance
data spanning from 31 December 2019 to 19
March, 2020. During this period, six regions
affected by the outbreak were Asia region (33
countries and 1 territory), African region (33
countries and 2 territories), European region (50
countries and 4 territories), Australia region (2
countries and 2 territories), North American region
(12 countries and 1 territory), South American
region (16 countries and 10 territories) and 1
International Conveyance (Cruise Ship).
Data source and management: Data of COVID-19,
both on confirmed cases and deaths in the above
mentioned regions were collected from
coronavirus disease situation dashboard/database
namely Worldometer, World Health Organization
and European Center for Disease Control [20-23].
Data was first imported in MS Excel and then
exported in SPSS version 26 for analysis. The
processes for selecting the final dataset are shown
in Figure-1.
Study population, and definition of key variable:
The study population comprised of people
identified as COVID-19 cases during the outbreak
period. In accordance with the European Center for
Disease Control guidelines for preparedness and
response to COVID-19 outbreak, a COVID-19 case
was defined as a person with laboratory
confirmation of virus causing COVID-19 infection,
irrespective of clinical signs and symptoms [22].
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Data collected on COVID-19 cases (both
confirmed & deaths) of each reported
st
country from 31 December 2019 to 19
March 2020 from relevant and validated
sources*
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In case of measuring AR and CFR,
excluded data after 2.00 pm BST
(CET:9.00 am)

Countries were stratified
according to the region

Collected population data of the
countries and the regions from
online resources*

Fig-1: The selection process of data, 31 December 2019 - 19 March 2020; *[20-23].

Statistical analyses: All statistical analysis was
performed in SPSS version 26. Case fatality rate
was expressed as percentage. Fisher-exact test was
used to show the differences of attack rates in the
selected regions around the world. A p-value of less
than 0.05 was considered statistically significant. As
the data includes only the printed and published
information, no formal ethical clearance was
needed.
Results
Thirty four countries and 1 territory in Asia region,
33 countries and 2 territories in African region, 50
countries and 4 territories in European region, 2
countries and 2 territories in Australia region, 16
countries and 10 territories in North America, 12
countries and 1 territory in South American region
and 1 International Conveyance (Diamond Princess
Cruise Ship) have been affected by the COVID-19
outbreak, resulting in a total of 207,860 cases and
8779 deaths till 19 March 2020. Table 1a highlights
the reported coronavirus cases and deaths by
region till 19 March 2020. The outbreak was divided

by six regions and a Cruise ship called the Diamond
Princess. Notably, the majority of coronavirus cases
occurred in Asia region with a peak at 112,021
cases and 4,546 deaths with an AR of 2.57/100,000
population and a CFR of 4.06%. Though the number
of cases were more in Asia both AR and CFR were
highest in Europe among the six regions. The
second highest numbers were reported in Europe
with 84,968 cases and 4,084 deaths. The lowest
numbers were reported in Australia with 538 cases
and 6 deaths. The second lowest numbers were
found in Africa with an AR of 0.06/100000
population but showed an alarming CFR of 2.72%
(Table-1a).
The highest number of deaths (3,242) was recorded
in China with an attack rate of 5.64/100,000
population and a case fatality rate of 3.99% in Asia
region during the study period. In Europe, the most
affected country was Italy with 35,713 cases and
2,978 deaths (Table-1b). The Diamond Princess
Cruise ship was affected immensely; there were
712 cases and 7 deaths out of 3,711 passengers
and crew members.
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Table-1a: Distribution of COVID-19 cases showing AR and CFR by regions from 31 December 2019 to
19 March 2020

Region

Number of
reporting
Countries/
Territories
34
35
54
4
26
13

Population*

Cases
(confirmed)

Deaths

AR/100,000
population

CFR %

Asia
4359602980
112021
4546
2.57
Africa
1019159326
588
16
0.06
Europe
856871939
84968
4084
9.92
Australia
30771800
538
6
1.75
North America
566645697
8021
113
1.42
South America
430756286
1012
7
0.23
Total
207,860
8779
Diamond Princess**
1
3711
712
7
19%
** Cruise ship; AR= Attack rate, CFR= Case fatality rate; *Population source: (Worldometer, 2020)

4.06
2.72
4.81
1.12
1.41
0.69
0.98

Table-1b: Distribution of COVID-19cases in countries having cases more than 1000 from 31 December
2019 to 19 March 2020
Country

Confirmed Cases

China
81174
Italy
35713
Iran
17361
Spain
13716
Republic of Korea
8413
Germany
8198
France
7652
United States of America
7087
Switzerland
3003
The United Kingdom
2626
Netherlands
2051
Austria
1646
Belgium
1486
Norway
1423
Sweden
1279
Denmark
1044
Note: AR: Attack rate; CFR: Case fatality rate
Figure-2, presents the cumulative cases of novel
coronavirus diseases by date. The graph shows an
th
increasing trend; on 25 January there were 1.3
thousand cases, which enhanced to 7.8 thousand
th
cases by 30 January. In February, total case
number became 85.6 thousand. In middle of March
it increased sharply to 153.6 thousand cases.

Deaths

AR/100000 population

CFR %

3242
2978
1135
598
84
13
244
100
21
103
58
4
14
3
3
4

5.64
59.07
20.67
29.34
16.41
9.78
11.72
2.14
34.7
3.87
11.97
18.28
12.82
26.25
12.66
18.02

3.99
8.34
6.54
4.36
1.00
0.16
3.19
1.41
0.70
3.92
2.83
0.24
0.94
0.21
0.23
0.38

Primary outcomes included AR and CFR and were
presented in accordance to regions in Table 2.
Coronavirus AR (per 100,000) was less than 1
person among 55.9% countries in the Asia region. It
lies between 1 to 4.99 persons among 20.6%
countries in that region. Attack rate of more than
20 people were reported in 2.9% countries in this
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Fig-2: Time series of novel coronavirus (COVID-19) situation

Table-2: Association between Regions and Attack rate
Attack Rate (%)
1.0 to
5.00 to 10.0 to
Regions
<1
4.99
9.99
19.99
Asia
19(55.9)
7(20.6)
3(8.8)
4(11.8)
Africa
28 (80.0)
4(11.4)
1(2.9)
0 (0.0)
Europe
17 (31.5) 13 (24.1) 4 (7.4) 9 (16.7)
Australia
2 (50.0)
2 (50.0)
0 (0.0)
0(0)
North America
13 (50.0)
9 (34.6)
2 (7.7)
0(0.0)
South America
10(76.9)
3 (23.1)
0 (0.0)
0(0.0)
Using Fisher exact test, p<0.05 was considered statistically significant.

region. In African region, less than 1 person was
affected with COVID-19 among 80% of the
countries. In South America, 76.9% countries attack
rate was less than 1, no countries reported attack
rate of ≥5.00 people per 100,000. Data in Table-2
revealed that the attack rates differed significantly
in different regions of the world (p <0.005).
This section provides an overview of the ongoing
pandemic of COVID-19 in selected American,
European and South East Asian countries. Data and

20+
1(2.9)
2 (5.7)
11(20.4)
0 (0)
2 (7.7)
0(0.0)

Total

pvalue

34
35
54
4
26
13

0.002

literature review suggested that the number of
confirmed cases and deaths were increasing in
countries of different regions all over the world
(Figure-3a and 3b). The highest numbers of
confirmed cases were found in the United States,
followed by Spain, and Italy (Figure-3a). Figure-3b
revealed that during the study period the highest
and lowest numbers of deaths were in the United
States (91,593) and in China (4634) respectively
among the affected countries.
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Fig-3a: Cumulative number of cases by number of days [20]

Fig-3b: Cumulative number of deaths [20]

Figure-4a shows the growth of COVID-19 confirmed
cases in the selected South East Asian countries
starting from the day they reported 100 confirmed
cases. In Figure-4b, the distribution of the number

of confirmed cases and deaths of COVID-19 in
Bangladesh were presented, it was observed that
by the end of first week of May, 2020 the total
active cases, deaths and recoveries were 12,550,
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Fig-4a: The growth of COVID-19 confirmed cases in selected South East Asian countries [23]

Fig-4b: The figures showing the daily distribution of reported confirmed COVID-19 cases, total deaths and
recoveries, Bangladesh [23]
239, and 2902 were respectively. Surprisingly,
among the countries in South East Asian region,
infection rate in Bangladesh stayed low until the
end of March (first case identified 8 March, 2020)
but a steep rise was seen afterwards. By April 9, the
case number reached to 100 and within next two
days the number had doubled (case doubling time).

Discussion
COVID-19 was first reported in December, 2019, in
Wuhan, in the Hubei province of China, and spread
very rapidly to all other places in Hubei, as well as all
other provinces, autonomous regions, municipalities,
and special administrative regions of China. Then it
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spread not only within China but also broke out all
over the world. During any epidemic, it is very
difficult to estimate CFR. However, this
measurement is helpful for guiding responsible
authorities to take necessary preventive measures.
Besides estimating CFR, attack rate and secondary
attack rate (SAR) are also important pieces of data
that help to guide in getting the necessary response
from various government and public health
authorities worldwide. This study was carried out
to provide a comparative description of COVID-19
AR and CFR among six WHO regions. The reported
confirmed cases are increasing day by day all over
the world. On 25th January there were 1.3
thousand cases but after 3 weeks (on February 15)
it increased to 67.2 thousand cases. On March 15,
it became 153.6 thousand cases. As of 19 March
2020, there were 207.8 thousand confirmed cases
in six regions [21].
The report showed that 66% countries in Asia
region, 61% countries in Africa region, 98%
countries in Europe region, 14.29% in Australia
region, 69.57% in North America region and 100%
countries in South America region have been
affected by this pandemic. As of March 19, 2020,
there have been 207,860 confirmed cases and 8779
deaths in those regions. A total of 146 countries
and 20 territories in six regions and 1 International
Conveyance (Diamond Princess Cruise Ship) have
been affected by the COVID-19.
Thus worldwide, this new disease has brought
tremendous pressure and terrible consequences on
the public health and medical systems of the
affected countries. Current estimates of CFR for
COVID-19 vary depending on the datasets and time
periods examined. A previous study on nearly 1100
patients from China suggested a CFR of 1-4% [24].
The present study during the study period (31
December 2019 to19 March 2020) observed the
CFR and AR in China as 3.99% and 5.64%
respectively. The highest CFR was in Italy (8.34%),
followed by Spain (6.54%) and Iran (4.36%). Among
the six WHO regions highest CFR was found in
Europe region (4.81%), followed by Asia (4.06%)
and Africa region (2.72%) during that time period.
From a previous dataset of 44,672 confirmed cases
in China, a report from the Chinese Center for
Disease Control and Prevention (CDC) estimated an
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overall CFR of 2-3%. Nevertheless, the study
pointed out that the rate varied by location and
intensity of transmission (for example, 2-9% in
Hubei vs. 0-4% in other areas of China), in different
phases of the outbreak (for example,4-14.0%
before Dec 31, 6-15.0% for Jan 1–10, 5-7% for Jan
11–20, 1-9.0% Jan for 21-31, and 0-8% after Feb 1),
as well as by sex (2-8% for males vs.1-7% for
females) [19,25].
Estimates of CFR differ from one country to
another because of differences in implementation
of preventive, control, and mitigation measures.
Also, the preparedness and availability of health
care facilities substantially affects the CFR. Besides,
previously published studies identified delay in
detection of infected cases as one of the key
factors of spreading the virus and worse outcome
of the disease [26].
Considering another objective of the study, we
searched for data of ongoing situation of COVID-19.
The data reviewed suggests that the number of
confirmed cases and deaths had increased in
America and Europe. However, the AR and CFR were
less in some regions during the period of the study
as the number of affected countries and confirmed
cases was low. During the selected period of the
study, a slow increasing rate of the confirmed cases
and deaths in Asia region especially in Bangladesh
was observed. However, from the time between
preparation of the paper and submission, the
number of confirmed cases and death were found to
have been increased in different regions mainly in
India and Bangladesh [20].
Our study has limitations. First, this study used
secondary data sets which varied with time.
Second, we did not report the CFR according to
different age groups. Third, CFR differs with delay
in detection of case, transmission rate of infection,
prevention and mitigation strategies of a country,
all of which were not adjusted in this study. Fourth,
only two indicators were analyzed. Thus,
interpretation of the findings is limited. Fifth, the
death from COVID-19 with comorbid conditions
were not excluded, influencing the CFR. Sixth, the
reasons in the differences in the number of
confirmed cases and deaths in six regions were not
explored. Finally, the reviewed data did not provide
a representative picture of the country-wise
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differences of the number of cases and deaths and
the management options taken by the respective
country. So, further situation analysis is needed to
understand the overall dynamics of the COVID-19
pandemic.
In summary, this study found that the case fatality
rate and attack rate varied across different regions
of the world. As there is no specific treatment
against COVID-19 yet, the only solution is to keep
the infected cases as low as possible. However,
cases are still increasing all over the world. So, all
the concerned authorities and public should come
forward and work united to get rid of this COVID-19
and to ensure a pandemic free world.
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