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Abstract
Background: Coronavirus disease 2019 (COVID-19) poses an extraordinary threat to global public health.
According to a report by WHO, COVID-19 has affected approximately 20 million patients in the world and
has caused nearly 728 thousand deaths as of 10 August 2020. The purpose of the current study was to
provide an estimate and comparison of epidemiological indices on COVID-19 in 10 countries with high-
incidence.

Methods: We did a descriptive and comparative study intending to analyze the epidemiological indices of
COVID-19 in countries with high-incidence, using the data published by the WHO until August 10, 2020.
We estimated the incidence and mortality rate per 100,000 population on a daily and general level.

Results: The mean of fatality rate in 10 countries was almost 3.26%. The highest value on the fatality rate
was obtained with 10.93% in Mexico, followed by 5.64% in Iran and 4.43 in Peru. The lowest value on the
fatality rate is related to the Russian Federation and South Africa at 1.68% and 1.86%, respectively. Chile
had the highest incidence rate with 1951 cases per 100,000 population. This rate is followed by 1496,
1428 and 1417 in the United States of America (USA), Peru and Brazil, respectively.

Conclusions: Until August 10, 2020, COVID-19 has affected 13.7 million patients and caused 445.2
thousand deaths in 10 countries with high-incidence. This study shows that each country has a speci�c
pattern of COVID-19. 

Introduction
The ongoing epidemic of the new coronavirus, coronavirus disease 2019 (COVID-19), poses an
extraordinary threat to global public health (1). During the past two decades, the world has experienced
two major epidemics from two different beta coronaviruses; severe acute respiratory syndrome
coronavirus (SARS-CoV) and Middle East respiratory syndrome coronavirus (MERS-CoV). In total, these
two outbreaks have resulted in more than 10,000 cumulative cases, with fatality rates of 10% for SARS-
CoV and 37% for MERS-CoV (2).

The COVID-19, identi�ed in China at the end of 2019, has a high contagion potential, and its incidence
has increased exponentially. Its widespread transmission was recognized by the World Health
Organization (WHO) as a pandemic (3). According to a report by WHO, COVID-19 has affected
approximately 20 million patients in the world and has caused nearly 728 thousand deaths as of 10
August 2020 (4). In addition to the health consequences of COVID-19, it will change the world’s economy
and this change will be the source of creating distance between countries depending on their approaches
in dealing with disease, the type of interventions, diagnostic methods and control tools (5).

More data are required to illustrate the full spectrum of the epidemiological characteristics of the
outbreak (6). On the other hand, there have been many studies on COVID-19 epidemiology in the world,
most of these studies have been conducted in a country or at a speci�c regional (7-9). Therefore, the
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present study aims to provide an estimate and comparison of epidemiological indices on COVID-19 in 10
countries with high-incidence.

Methods
We did a descriptive and comparative study intending to analyze the epidemiological indices of COVID-19
in countries with high-incidence. For this purpose, we selected 10 countries that had the highest incidence
cases on August 10. In other words, they had the highest cumulative number of COVID-19 until 10 August,
2020. The list of countries includes the United States of America (USA), Brazil, India, the Russian
Federation, South Africa, Mexico, Peru, Colombia, Chile and Iran. The research data were collected from
the World Health Organization (WHO) website (4). The WHO publishes the reports on COVID-19 based on
the number of diagnosed and death cases in all counties. The date of the first reported case on COVID-19
in the USA, India and the Russian Federation was on January 20th, 30th and 31th, respectively. The �rst
case was observed in Iran, Brazil and Mexico on February 19th, 26th and 28th, respectively. In Chile,
South Africa, Colombia and Peru, the �rst reported on COVID-19 was in March, on the 3rd, 5th, 6th and
7th, respectively.

We examined the COVID-19 trend in the selected countries in two stages. In the �rst stage, we extracted
the daily number of con�rmed incidence cases and the death number for selected countries until 10
August. Then, we calculated the cumulative cases on incidence and death for COVID-19. We estimated
the incidence and mortality rate per 100,000 population on a daily and general level. For this purpose, we
applied the population of listed countries in 2020 using the United Nations reports (10). The following
formulas were used for incidence and mortality rates.

We also extracted the fatality rate at this stage by dividing the number of deaths from COVID-19 disease
by the total number of infected people.

In the second stage, we estimated the average weekly incidence and mortality rates on COVID-19 for the
samples studied. We then depicted trends at these rates in each country. We took the weekly average to
compare trends for the following reasons. First, diagnostic test results by COVID-19 are usually reported
with a delay, especially in the early of an epidemic. The needed equipment to diagnose the disease at the
onset of epidemics is usually not available or is rarely available in the capital of countries. Daily statistics
are likely to have errors; therefore we used the weekly mean to solve this problem. Second, the incubation
period by COVID-19 is between 5 to 14-day, which most studies have reported as 7-day (11-13).
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Tables and graphs were used to analyze the trend of epidemiological indicators. All the analyses were
conducted using Stata 14 (Stata Corp, College Station, Tex) software.

Results
Table 1 presents the total case, total death, and fatality rate by COVID-19 in 10 countries with high-
incidence until August 10, 2020. The USA had the highest total cases of COVID-19 (about 5 million), and
the Islamic Republic of Iran had the lowest (around 327 thousand) at the follow-up time. The highest and
lowest total death due to COVID-19 was related to the USA and Chile respectively, but the highest and
lowest fatality rate was in Mexico (10.93%) and the Russian Federation (1.68%), respectively.

Table 1
The number of incidence and death of COVID-19 by 10 August, 2020 in selected

countries
Countries Total case reported Total death reported Fatality rate

(%)

United states 4,951,851 160,989 3.25

Brazil 3,012,412 100,477 3.34

India 2,215,074 44,386 2.00

Russian Federation 892,654 15,001 1.68

South Africa 559,859 10,408 1.86

Mexico 475,902 52,006 10.93

Peru 471,012 20,844 4.43

Colombia 376,870 12,540 3.33

Chile 373,056 10,077 2.70

Iran 326,712 18,427 5.64

Total 13,655,402 445,155 3.26

 

Table 2 shows the daily average for incidence and mortality rate per 100,000 population until 10 August
2020, in selected countries. According to Table 2, the daily incidence of COVID-19 cases ranged from 0.83
per 100,000 population for India to 12.12 per 100,000 population for Chile. The highest and lowest daily
mortality rate on COVID-19 was related to Peru (0.4 per 100,000 population) and India (0.017 per 100,000
population) respectively.
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Table 2
The average daily incidence and mortality rate per 100,000 population until 10 August, 2020 in selected

countries
Countries Incidence Mortality

  Mean Maximum Total Mean Maximum Total

United
states

7.33

(6.43–8.23)

22.47 1496.02 0.24

(02-0.27)

1.94 43.64

Brazil 8.49

(7.17–9.81)

32.50 1417.21 0.28

(0.25–0.32)

0.75 47.27

India 0.83

(0.65-1.00)

4.67 160.51 0.017

(0.01–0.02)

0.15 3.22

Russian
Federation

3.17

(2.79–3.55)

8.61 611.68 0.05

(0.04–0.06)

0.16 10.28

South
Africa

5.94

(4.78–7.09)

23.51 943.97 0.11

(0.08–0.14)

0.96 17.55

Mexico 2.24

(1.93–2.55)

7.41 369.11 0.24

(0.21–0.28)

0.85 40.34

Peru 9.1

(7.98–10.22)

44.56 1428.53 0.4

(0.25–0.55)

11.75 63.22

Colombia 4.69

(3.72–5.65)

23.58 740.66 0.16

(0.12–0.19)

0.75 24.64

Chile 12.12

(9.41–14.83)

189.26 1951.52 0.33

(0.24–0.42)

5.53 52.71

Iran 2.24

(2.09–2.38)

4.26 388.98 0.13

(0.12–0.14)

0.28 21.94

The maximum of daily incidence and mortality rate was reported in Chile with 189 and Peru with 11.75
per 100,000 population, respectively. The highest total incidence rate per 100,000 population reported in
Chile, followed by the USA, Peru and Brazil. The highest total mortality rate per 100,000 population
reported in Peru followed by Chile, Brazil, the USA and Mexico.

In Fig. 1, we show the number of weekly incidence and death due to COVID-19. The weekly incidence in
the majority of countries showed a signi�cant ascending trend. However, the number of weekly incidence
in the Russian Federation and Chile had a signi�cant descending trend from the 16th week. Also, there
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was a decline in the trend of weekly incidence in South Africa from the 21st week. Although the USA, Peru
and the Islamic Republic of Iran could decrease the weekly incidence of COVID-19 in some weeks, after
that, we observed a rising trend in the number of weekly incidences of COVID-19. 

The highest weekly incidence of COVID-19 occurred in the USA with more than 66,000 cases in a week
(27th week). Besides, the highest number of weekly deaths reported in the USA with about 2600 cases in
a week (13th week).

Discussion
In this paper, we provided an analysis of incidence and mortality indicators on COVID-19 in countries with
high-incidence. The number of total cases was reported by approximately 13.7 million and there were
445.2 thousand deaths due to COVID-19 until 10 August, 2020. This report shows that the average
fatality rate of COVID-19 in 10 countries with high-incidence is almost 3.26%. Until August 10, 2020,
about 20 million cases of COVID-19 with a total of 728 thousand deaths have been reported worldwide.
This study indicates that these 10 countries were responsible for about 67% of COVID-19 cases and 60%
of deaths.

Given the fatality rate in 10 countries with high-incidence, the highest value was obtained with 10.93% in
Mexico, followed by 5.64% in Iran and 4.43 in Peru. Our study showed that until 10 August, Chile had the
highest incidence rate with 1951 cases per 100,000 population. This rate is followed by 1496, 1428 and
1417 in the USA, Peru and Brazil, respectively. A comparison of mortality rate on COVID-19 in selected
countries reveals that the highest mortality rate has existed in Peru with 63.22 deaths per 100,000
population. Then Chile, Brazil and the USA have the highest values with 52.71, 47.27 and 43.64. However,
the analysis of daily data proves that Chile has the highest average daily on the incidence rate with 12.12,
and Peru with 0.4 death per 100,00 population has the �rst rank on daily mortality rate. The second and
third rank in terms of the daily incidence rate is related to Peru and Brazil, followed by the USA. Although
India with 160 cases per 100,000 population for incidence rate and 3.22 death for mortality rate had the
lowest value, it does not have the last rank in terms of fatality rate. The lowest value on the fatality rate is
related to the Russian Federation and South Africa at 1.68% and 1.86%, respectively.

The fatality rate in COVID-19 is signi�cantly lower than in SARS and MERS. Our analysis of the fatality
rate in selected countries speci�ed that the fatality rate is about 3.26% on average. While studies have
reported a fatality rate of 9.6% and 36% for SARS and MERS (14–16). However, our study overestimated
the fatality rate on COVID-19 for some countries. For example, it was estimated at 10.93% for Mexico and
5.64% in Iran. In these countries, all cases on COVID-19 have probably not been diagnosed, especially in
countries where diagnostic testing technology was not available at the beginning of outbreak. Also, the
incubation period in the COVID-19 is relatively long, so many cases at this disease do not show
symptoms and go undiagnosed. Besides, a part of this variation on the fatality rate may be due to
differences in population structure.
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Based on the results, distinct patterns emerged for the trend of incidence cases in selected countries. The
�rst group is countries whose trends on the weekly mean of incidence number are still increasing and has
not reached its maximum. These countries are India, Colombia, Brazil and Mexico. Another group such as
the Russian Federation, South Africa and Chile, at �rst touched a peak on the incidence number, and then
this trend declined steadily until August 10. Some countries, such as the USA, Iran, and Peru, have a
unique pattern. In these countries, initially the incidence number has increased with a steep slope, but it
has become decreasing and this cycle has been repeated. This result indicated that the trend of COVID-19
in these countries can be a function of different variables, including decisions that policymakers make to
control this disease, the geographical location and economic status in countries, the availability of the
health system to respond to the disease and cultural characteristics. For instance, the rapid growth in
incidence cases during the 5th to 7th week in Iran could be due to travel caused by the New Year festival
holidays.

In this study, we had some limitations. One major limitation of this study relates to the reported data by
the WHO. These data couldn't re�ect the actual incidence cases due to a large number of hidden cases in
COVID-19. Therefore, it is likely that our study underestimated the incidence rate in selected countries.
Also, the fatality rate is likely to be overestimated, especially in Mexico and Iran. Because in these
countries the actual cases of COVID-19 should probably be much higher than the reported cases. Another
shortcoming of this study relates to the onset timing at the COVID-19 outbreak in chosen countries. The
date of epidemy onset on COVID-19 varies in the selected countries. The comparison of disease trends at
different dates could be associated with distorted results.

Conclusion
Despite the mentioned limitation, to the best of our knowledge, this is the �rst research to compare
epidemiological indices of COVID-19 in countries with high-incidence. Until August 10, 2020, COVID-19
has affected 13.7 million patients and caused 445.2 thousand deaths in 10 countries with high-incidence.
This study shows that each country has a speci�c pattern of COVID-19 and these trends can be a
function of different variables.
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Figure 1

The trend in the number of incidence and death due to COVID-19 until 10 August, 2020 in selected
countries
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Figure 1

The trend in the number of incidence and death due to COVID-19 until 10 August, 2020 in selected
countries


