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redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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THE PATTERN OF COVID-19 DISTRIBUTION AMONG CONTINENTS: AN 
EXAMINATION AFTER THIRTY-FOUR MONTHS

Ahmad Ali Alrasheedi*.
Department of Family and Community Medicine, College of Medicine, Qassim University, Saudi Arabia.

Abstract.
It has been more than 34 months since the severe acute 

respiratory syndrome coronavirus 2 that causes the COVID-19 
pandemic emerged. However, understanding of COVID-19 
is still evolving, and COVID-19 statistics are dynamic. 
The purpose of this study was to investigate the pattern of 
distribution of COVID-19 in the six continents by the end of 
October 2022 and compare it to the end of 2020 and 2021. 
Online data of distribution was successfully recruited from the 
"Worldometer" website. By the end of October 2022, nearly 
6.8 billion COVID-19 tests have been performed, resulting 
in around 636 million cases detected, while about 6.6 million 
deaths were registered. The year 2021 was worse than 2020, 
while the first 10 months of 2022 witnessed the largest number 
of detected cases (55% of all cases recorded). The distribution 
of deaths and cases has not been consistent between continents. 
The number of cases/deaths is proportional to the number of 
tests performed. The largest share of tests was carried out in 
Europe (41%), while fewer tests were conducted in Africa 
(1.6%), and therefore, fewer cases and deaths were recorded. 
In conclusion, between countries, as well as across continents, 
the number of COVID-19 cases/deaths/tests and the case-
fatality rate vary significantly, and over time, which suggest 
considerable uncertainty over the exact COVID-19 statistics 
worldwide. The definition of suspected cases should be clear, 
appropriate, and internationally standardized. Only when an 
international standard is agreed upon will we be able to make 
fair comparisons.

Key words. COVID-19, coronavirus, continent, case-fatality, 
tests.
Introduction.

Coronaviruses co-exist with humans and animals worldwide, 
and these viruses continuously undergo genetic mutation 
(as other viruses) so that countless variants are generated 
[1]. In general, coronaviruses are responsible for 10–20% of 
respiratory infections and generate symptoms of the common 
cold [1]. Many infected individuals remain asymptomatic [2]. 
Others experience mild symptoms such as cough and sore 
throat whilst some additionally develop fever and joint pains 
[1]. Severe illness occurs mainly in the elderly and can take a 
fatal course, particularly in patients with pre-existing illnesses 
[1]. Thus, even cold coronaviruses (such as Human Coronavirus 
OC43) can be associated with case-fatality rates (CFR) of 8% 
when circulating within nursing homes [3].

The severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) that causes "coronavirus disease 2019" (COVID-19) 
was first isolated from biological samples in Wuhan, China, 
in December 2019 [4]. The virus was identified as a member 
of the genus beta-coronavirus, grouping it with severe acute 

respiratory syndrome  (SARS) and Middle East Respiratory 
Syndrome (MERS) [4]. The virus spread internationally 
within 2 months of first being identified, and it was found to be 
transmitted via close human-to-human contact [5]. On March 
11, 2020, the World Health Organization (WHO) declared the 
SARS-CoV-2 outbreak a global pandemic [6].

COVID-19 was described as a distinct new disease [6]. 
However, from the start, there were no distinctive symptoms. 
COVID-19 can often present as a common cold-like illness 
[6]. The spectrum of symptomatic infection ranges from mild 
to critical; most infections are mild [7]. Among patients with 
symptomatic COVID-19, cough, myalgias, and headache are 
the most commonly reported symptoms [7]. Other features, 
including diarrhea, sore throat, runny nose, and smell or taste 
abnormalities, are also well documented [7]. Pneumonia is 
considered the most frequent serious manifestation of infection, 
characterized primarily by fever, cough, dyspnea and bilateral 
infiltrates on chest imaging [7,8].

Asymptomatic infections with SARS-CoV-2 have been well 
documented [7,9,10]. One meta-analysis found that 40.5% of 
SARS-CoV-2-infected individuals were asymptomatic [10]. For 
this reason, the reported case counts underestimate the overall 
burden of COVID-19, as only a fraction of acute infections are 
diagnosed and reported. Seroprevalence surveys in the United 
States (US) and Europe have suggested that the rate of prior 
exposure to SARS-CoV-2 exceeds the incidence of reported 
cases by about ten-fold or more [11].

Since the first reports of cases from Wuhan, cases have been 
reported on all continents. Globally, over 630 million confirmed 
cases of COVID-19 have been reported. By the end of 2020, 
the epidemic reached every country in the world (except North 
Korea and Turkmenistan), as the "Worldometer" website 
indicates [12]. Worldometer is a reference website that provides 
counters and real-time statistics for diverse topics [13]. In 2020, 
the website attained greater popularity due to hosting statistics 
relating to the COVID-19 pandemic.

Understanding of COVID-19 is still evolving [7], and 
COVID-19 statistics are dynamic and could change dramatically. 
The purpose of this study was to use COVID-19 data to examine 
the distribution of COVID-19 among the continents (excluding 
Antarctica) by the end of October 2022 and compare it to the 
end of 2020 and 2021.
Methods.

All data were taken from the "Worldometer" website [12] unless 
otherwise specified. We copied the data at the end of each period 
(2020, 2021, and October 2022), and then we stored the data in 
Excel files. The data used in this analysis consists of the cumulative 
incidence (confirmed cases) of COVID-19, the cumulative number 
of deaths, and the total number of tests performed.
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In addition, other important statistics were sought. The CFR is 
the ratio of deaths from a specific disease to the total number of 
people diagnosed with the disease during a given period [14]. 
The CFR is calculated by dividing the number of  COVID-19 
deaths by the total number of confirmed cases. A CFR is 
generally expressed as a percentage. Similarly, the "infection-
fatality rate" is used for the CFR in outbreaks of infectious 
diseases; it represents the proportion of deaths among all people 
diagnosed with infection regardless of their health status. In this 
study, we used CFR rather than the infection-fatality rate in line 
with general practice.

The mortality rate is another parameter, but in contrast to CFR, 
it measures the relative number of deaths from a specific cause 
within the general population at a given time. In pandemics, 
the number of specific deaths per million population (the whole 
population) is usually used [12,15]. Thus, in addition to the 
absolute numbers, the "Worldometer" website presents the 
statistics per million population: the number of cases per million 
population, the number of deaths per million population (D/M), 
and the number of tests per million population. This helped 
us when comparing countries/continents because they differ 
greatly in terms of population.

Statistical analysis was carried out using Statistical Package for 
Social Sciences (SPSS, version 26). The Spearman correlation 
coefficient was used to determine the association between 
different variables. Ethical approval from an Institutional 
Review Board was not required due to the secondary analysis of 
publicly available data.

Results.
By the end of 2020, the detected COVID-19 cases globally 

amounted to around 84 million, and the deaths were about 1.8 
million. While more than 1.2 billion COVID-19 tests were 
performed, some countries have performed many tests, for 
example, the United Kingdom (UK) tested the equivalent of 81% 
of its population. Based on the number of COVID-19 deaths, 
we found that four countries (US, Brazil, India, and Mexico) 
combined accounted for nearly half of cases (47.5%) and half of 
the deaths (45%) worldwide. Also, by expanding the circle, we 
found that 82% of deaths accumulated in 15 countries, see Table 
1. Based on the number of deaths per million, Belgium was the 
second worst country in the world (after San Marino); it has 
1,674 deaths per million. Table 2 shows the CFRs of COVID-19 
in France in 5 different time frames. The CFR was high initially, 
but it decreased to 0.43% later. Regarding the six continents, 
more than one million deaths occurred in Europe and North 
America (including Mexico and Caribbean countries); see 
Table 3.

At the end of 2021, the number of cases/deaths/tests almost 
tripled worldwide. Compared to 2020, there was not much 
change in the proportions of distribution of COVID-19 
deaths and cases between continents, a relative increase in the 
proportions of deaths and cases in Asia. Also, there was no 
significant change in the list of the fifteen countries most affected 
by COVID-19 based on the number of deaths at the end of 2021 
compared to the end of 2020, except for the entry of Indonesia 
and exit of Spain; see Tables 4-5. Based on the number of deaths 

No. of cases No. of deaths CFR* D/M* No. of tests Population#

US* 20,399,752 353,429 1.73% 1,065 253,330,973 331,002,651
Brazil 7,675,973 194,949 2.54% 914 28,600,000 212,559,417
India 10,286,329 149,018 1.45% 107 172,049,274 1,379,400,000
Mexico 1,413,935 124,897 8.83% 964 3,596,935 128,932,753
Italy 2,107,166 74,159 3.52% 1,227 26,598,607 60,461,826
UK* 2,488,780 73,512 2.95% 1,080 54,892,984 67,886,011
France 2,620,425 64,632 2.47% 989 35,025,374 65,273,511
Russia 3,159,297 57,019 1.80% 391 90,648,889 145,934,462
Iran 1,225,142 55,223 4.51% 653 7,566,946 83,992,949
Spain 1,936,718 50,837 2.62% 1,087 27,016,086 46,754,778
Colombia 1,642,775 43,213 2.63% 845 8,134,396 50,882,891
Argentina 1,613,928 43,163 2.67% 951 4,811,498 45,195,774
Peru 1,012,614 37,621 3.72% 1,133 5,502,884 32,971,854
Germany 1,743,478 34,104 1.96% 406 34,801,593 83,783,942
Poland 1,294,878 28,554 2.21% 755 7,203,973 37,846,611

Table 1. COVID-19 statistics for the fifteen countries most affected globally based on the number of deaths by the end of 2020.

* CFR: Case-fatality rate, D/M: The number of deaths per million, US: United States, UK: United Kingdom.
 #  As of July 1, 2020.

12 July 2020 end of 2020 July 1, 2021 End of 2021 Nov. 1, 2022
No. of cases 170,752 2,620,425 5,775,301 9,972,800 36,842,910
No. of deaths 30,004 64,632 111,082 123,741 157,047
CFR* 17.50% 2.47% 1.92% 1.24% 0.43%
No. of tests 1,384,633 35,000,000 93,089,184 188,795,159 271,490,188
D/M* 462 989 1,698 1,889 2,395

Table 2. COVID-19 statistics in France in 5 different time frames.

*CFR: Case-fatality rate, D/M: The number of deaths per million.
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per million, Peru, a country in South America, became the most 
affected country followed by ten countries; most are in Europe 
(Bulgaria, Bosnia and Herzegovina, Hungary, Montenegro, 
North Macedonia, Georgia, Czechia, Romania, Croatia, and 
Slovakia), their number of deaths per million ranged from 4,496 
in Bulgaria to 3,045 in Slovakia.

As of November 1, 2022, there was no significant change in 
the list of the fifteen countries most affected by COVID-19 
compared to 2021; see Table 6. The mean of CFRs across the 
world was 1.32%, ranging from zero to 18.08%. Africa was 
the least continent affected by COVID-19 based on the number 
of deaths per million, followed by Asia, as shown in Table 7. 
In the first 10 months of 2022, nearly 348 million cases were 
recorded, which represents 54.7% of all cases recorded since 
the beginning of the pandemic. Despite the noticeable increase 

in the number of cases, fortunately, it was not accompanied by a 
relative rise in the number of deaths, as only 1.1 million deaths 
were recorded in the first 10 months of 2022, while about 3.6 
million deaths were recorded in 2021. Based on the number of 
deaths per million, Peru remains the worst country, followed by 
the same 10 countries which were most affected at the end of 
2021 (Bulgaria, Bosnia, Hungary… Slovakia).

Overall, for all countries, the correlation was significantly 
positive (the correlation coefficient=0.856) between the number 
of cases and the number of tests, as well as between the number 
of deaths and the number of tests (0.788). Additionally, the 
number of deaths per million was positively correlated with 
other variables except for the CFRs. In contrast, the correlation 
was significantly negative between CFRs and the number of 
cases and the number of tests per million (see Table 8).

No. of cases No. of deaths CFR* D/M* No. of tests Tests/pop. Population#

N. America 23,444,633 513,531 2.19% 867 267,000,000 0.45 592,072,212
S. America 13,189,414 362,534 2.75% 842 58,431,015 0.14 430,759,766
Europe 23,650,100 543,626 2.30% 727 363,602,953 0.49 747,636,026
Asia 20,681,909 337,354 1.63% 73 489,193,136 0.11 4,641,054,775
Africa 2,769,841 65,491 2.36% 49 24,543,548 0.02 1,340,598,147
Oceania 47,418 1,048 2.21% 25 12,689,156 0.30 42,677,813
All 83,783,315 1,823,584 2.18% 234 1,215,459,808 0.16 7,794,798,739

Table 3. COVID-19 statistics among the six continents by the end of 2020 (sorted according to the number of deaths per million).

*CFR: Case-fatality rate, D/M: The number of deaths per million. # As of July 1, 2020.

No. of cases No. of deaths CFR* D/M* No. of tests Population
US* 55,432,239 846,711 1.53% 2,536 812,410,441 333,903,023
Brazil 22,287,521 619,056 2.78% 2,882 63,776,166 214,817,033
India 34,838,804 481,080 1.38% 344 677,878,255 1,400,272,592
Russia 10,499,982 308,860 2.94% 2,115 240,400,000 146,027,994
Mexico 3,969,686 299,285 7.54% 2,285 12,358,387 130,956,264
Peru 2,292,254 202,653 8.84% 6,021 21,725,629 33,657,752
UK* 12,937,886 148,624 1.15% 2,172 404,382,130 68,418,899
Indonesia 4,262,720 144,094 3.38% 519 63,166,543 277,844,119
Italy 6,125,683 137,402 2.24% 2,278 140,137,606 60,328,929
Iran 6,194,401 131,606 2.12% 1,537 41,982,912 85,598,564
Colombia 5,147,039 129,901 2.52% 2,513 29,565,827 51,693,023
France 9,972,800 123,741 1.24% 1,889 188,795,159 65,489,381
Argentina 5,606,745 117,146 2.09% 2,557 27,954,322 45,815,350
Germany 7,176,448 112,756 1.57% 1,339 89,622,218 84,184,322
Poland 4,108,215 97,054 2.36% 2,569 27,197,479 37,784,650

Table 4. COVID-19 statistics for the fifteen countries most affected globally based on the number of deaths by the end of 2021.

*CFR: Case-fatality rate, D/M: The number of deaths per million, US: United States, UK: United Kingdom.

No. of cases No. of deaths CFR* D/M* No. of tests Tests/pop. Population
S. America 39,742,349 1,191,891 3.00% 2,744 186,030,074 0.43 434,293,623
N. America 65,679,773 1,244,905 1.90% 2,097 911,003,920 1.53 593,698,920
Europe 87,629,455 1,526,741 1.74% 2,041 1,724,887,833 2.31 748,080,258
Asia 84,640,304 1,254,351 1.48% 270 1,698,052,243 0.37 4,643,241,629
Africa 9,798,653 228,968 2.34% 167 87,428,393 0.06 1,372,380,171
Oceania 558,856 4,505 0.81% 105 61,345,825 1.43 42,789,204
All 288,049,390 5,451,361 1.89% 696 4,668,748,288 0.60 7,834,483,805

Table 5. COVID-19 statistics among the six continents by the end of 2021 (sorted according to the number of deaths per million).

* CFR: Case-fatality rate, D/M: The number of deaths per million.
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No. of cases No. of deaths CFR* D/M* No. of tests Population
US* 99,400,959 1,095,646 1.10% 3,272 1,128,575,628 334,805,269
Brazil 34,878,665 688,270 1.97% 3,196 63,776,166 215,353,593
India 44,655,828 529,077 1.18% 376 901,093,208 1,406,631,776
Russia 21,434,758 390,247 1.82% 2,676 273,400,000 145,805,947
Mexico 7,111,119 330,393 4.65% 2,511 18,600,671 131,562,772
Peru 4,156,924 217,012 5.22% 6,443 35,746,266 33,684,208
UK* 23,898,489 193,673 0.81% 2,827 522,526,476 68,497,907
Italy 23,531,023 179,101 0.76% 2,972 252,677,943 60,262,770
Indonesia 6,497,786 158,663 2.44% 568 110,536,735 279,134,505
France 36,842,910 157,047 0.43% 2,395 271,490,188 65,584,518
Germany 35,649,648 153,814 0.43% 1,834 122,332,384 83,883,596
Iran 7,557,805 144,580 1.91% 1,681 54,358,591 86,022,837
Colombia 6,309,716 141,837 2.25% 2,753 36,724,183 51,512,762
Argentina 9,718,875 129,991 1.34% 2,825 35,716,069 46,010,234
Poland 6,341,296 118,131 1.86% 3,130 37,641,363 37,739,785

Table 6. The fifteen countries most affected by COVID-19 globally based on the number of deaths by the end of October 2022.

* CFR: Case-fatality rate, D/M: The number of deaths per million, US: United States, UK: United Kingdom.

No. of cases No. of deaths CFR* D/M* No. of tests Tests/pop. Population
S. America 64,447,745 1,332,969 2.07% 3,045 237,653,983 0.54 437,694,443
Europe 234,475,143 1,942,549 0.83% 2,599 2,778,426,689 3.72 747,543,837
N. America 117,850,921 1,552,847 1.32% 2,596 1,262,347,121 2.11 598,140,916
Oceania 12,620,052 21,586 0.17% 497 88,291,944 2.03 43,469,030
Asia 193,886,632 1,487,935 0.77% 316 2,310,875,850 0.49 4,711,356,783
Africa 12,673,817 257,854 2.03% 183 108,756,579 0.08 1,406,728,744
All 635,954,310 6,595,740 1.04% 830 6,786,352,166 0.85 7,944,933,753

Table 7. COVID-19 statistics among the six continents by the end of October 2022 (sorted according to the number of deaths per million).

* CFR: Case-fatality rate, D/M: The number of deaths per million.

Correlations
No. of deaths CFR# Deaths/ million No. of cases Cases/ million No. of tests Tests/ million

No. of deaths
Pearson Correlation 1 .061 .284** .887** .021 .788** -.005-
Sig. (2-tailed) .367 .000 .000 .754 .000 .945
N 223 223 223 223 223 213 213

CFR#

Pearson Correlation .061 1 .007 -.053- -.397-** -.051- -.267-**

Sig. (2-tailed) .367 .923 .429 .000 .460 .000
N 223 228 223 228 228 214 214

Deaths/ million
Pearson Correlation .284** .007 1 .211** .468** .156* .215**

Sig. (2-tailed) .000 .923 .002 .000 .022 .002
N 223 223 223 223 223 213 213

No. of cases
Pearson Correlation .887** -.053- .211** 1 .149* .856** .056
Sig. (2-tailed) .000 .429 .002 .025 .000 .417
N 223 228 223 228 228 214 214

Cases/ million
Pearson Correlation .021 -.397-** .468** .149* 1 .091 .560**

Sig. (2-tailed) .754 .000 .000 .025 .185 .000
N 223 228 223 228 228 214 214

No. of tests
Pearson Correlation .788** -.051- .156* .856** .091 1 .206**

Sig. (2-tailed) .000 .460 .022 .000 .185 .002
N 213 214 213 214 214 214 214

Tests/ million
Pearson Correlation -.005- -.267-** .215** .056 .560** .206** 1
Sig. (2-tailed) .945 .000 .002 .417 .000 .002
N 213 214 213 214 214 214 214

 ** Correlation is significant at the 0.01 level (2-tailed).
 *  Correlation is significant at the 0.05 level (2-tailed).
 #   CFR: Case-fatality rate.  

Table 8. The correlation test between the different variables.
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Discussion.
At the beginning of the pandemic, most people -including 

experts- feared that the continent of Africa would suffer more 
from the recently discovered virus. Certainly, their expectations 
seemed logical for several reasons, including extreme poverty, 
widespread hunger, overcrowding in some countries, their lack 
of infrastructure, and the presence of a number of endemic 
diseases such as malaria and AIDS [16].

But was this the case? Since the beginning of the pandemic, 
COVID-19 statistics indicate that the continent of Africa, which 
constitutes approximately 17% of the world's population, is 
less affected by this virus compared to others. By the end of 
2020, Africa had recorded about 3.3% of all COVID-19 cases 
and only 3.5% of all deaths. Africa was better than many high-
income countries. For example, the UK, with a population of 68 
million people, recorded by the end of 2020 nearly 2.5 million 
cases, and about 73.5 thousand deaths, ahead of the entire 
continent of Africa. The scenario in 2021 and the first 10 months 
of 2022 was almost the same. In 2021, COVID-19 deaths in 
Africa represented about 4.2% of all deaths. Moreover, only 
two countries, South Africa and Tunisia accounted for more 
than half of the deaths (51%), considering that their population 
represents only 5% of the continent's population [17].

To find out the possible reason for such a large difference in 
the numbers across continents, we should focus on the number 
of COVID-19 tests performed. There is inequality between 
continents in terms of the number of tests performed. In Africa, 
by the end of October 2022, only 108 million tests (1.6%) 
have been conducted despite the large continent's population. 
The largest number of tests were conducted in Europe, where 
2.78 billion (41%) tests were performed, and the population of 
Europe represents only 9% of the world's population. Moreover, 
more than 1.1 billion tests have been performed only in the US, 
more than three times its population, and this represents about 
16.6% of the tests performed worldwide. Additionally, France, 
Spain, the UK, and Italy have performed tests more than the 
number of their population. For example, Spain has performed 
ten times more tests (471 million) than its population. In short, 
Europe has tested the equivalent of nearly four times more than 
its population while Africa has tested the equivalent of 8% only 
of its population, as shown in Table 7.

Statistically, the number of COVID-19 cases is proportional to 
the number of tests performed. This could lead to the finding of 
many cases as a function of the number of PCR tests conducted. 
For example, if 10% of a particular population is PCR positive, 
the number of PCR positives will depend on the size of the 
sample. This means that the more PCR test is carried out, as in 
the US, the larger the fraction of the population that is confirmed. 
With fewer tests, as in Africa, fewer cases will be discovered. 
Ultimately, this means that the number of confirmed cases (PCR 
positives) cannot be used to tell if the pandemic is advancing, as 
seen in 2022 when 348 million cases (55% of all cases recorded) 
were recorded but without a similar increase in the number of 
deaths. As the end of 2021 approached, specifically in December 
(a season of colds in the north hemisphere), COVID-19 cases 
began to increase significantly worldwide, and the number of 
daily cases increased until it reached its peak on January 21, 
when 3,840,468 cases were recorded—the highest number ever 
since the beginning of the pandemic. Unlike the years 2020 

and 2021, when it was being recorded less than 800,000 cases 
per day, the number of daily cases increased to more than one 
million, reaching two and three million.

The US was the worst country based on the absolute numbers, 
with the most cases, deaths, and tests. However, as a proportion 
of the population, Peru was the worst country as it registered 
6,443 deaths per million: almost double that of the US (3,272). 
Therefore, the deaths per million is a better parameter for the 
pandemic as it takes into account the population size. Among 
continents, South America was the most affected.    

Likewise, the CFRs don’t reflect the true burden of disease/
infection. There was a negative correlation between CFRs and 
the number of cases per million and the number of tests per 
million. This is probably because the more testing is done, the 
more cases are discovered, leading to more cases with mild 
disease and thus lowering the CFRs. In France, which was used 
as an example of the change in CFR over time (Table 2), during 
the first four months of declaring the pandemic, by July 12, 
1,384,633 tests were performed, and there were 170,000 cases 
and 30,004 deaths. Therefore, the CFR was high, not because 
the disease was serious, but because the tests were limited to 
the severe cases—i.e., mild cases were ignored (selection bias). 
Later, the cases increased in France, due to the great increase 
in the number of tests carried out, almost as in many other 
countries, thus, the CFR decreased. On November 7, 2020, 
France recorded 83,324 new cases, and this number was the 
largest up to the end of November 2021.

It is clear that the current COVID pandemic follows previous 
epidemics: initial CFRs start high and trend downwards [18]. 
CFRs across countries vary widely depending on the number of 
tests, who is tested, and for what reasons. There is no consistency 
across the world [17,18]. On the other hand, COVID-19 has 
caused a marked increase in deaths across the world, but there is 
significant variation between countries. Some of this variation 
can be accounted for by differences in the way countries attribute 
the cause of death (often done by a medical examiner but can be 
subjective) [14].

Definitions of important diseases are often surprisingly loose, 
perhaps embarrassingly so. Diseases are usually identified by 
their signs and symptoms, but a number of diseases, especially 
infectious diseases, are associated with the same symptoms. 
Specifically, the spectrum of COVID-19 symptoms is wide. 
Symptoms include almost every respiratory symptom, and 
almost every general symptom, such as fever, malaise, as 
well as some gastrointestinal symptoms. However, as with 
other viruses, none of these findings definitively establish the 
diagnosis of COVID-19 without microbiologic testing [19].

The most important difference between COVID-19 and 
SARS is the case definition. The WHO has issued updated case 
definitions for SARS during the outbreak [20]. In contrast to 
the definition for SARS, a confirmed case of COVID-19 does 
not require the criteria for a suspect case to be met, but simply 
a positive PCR test [21]. Furthermore, laboratory diagnostic 
tests for SARS and MERS require the detection of viruses by 
an assay for viral RNA present in two separate samples [22,23]. 
Moreover, the laboratory diagnosis of COVID-19 is a problem, 
especially if not correlated with the clinical condition, because 
of the absence of a definitive reference standard to diagnose 
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or rule out COVID-19 infection [24]. Evidence is rapidly 
emerging on the effectiveness of tests for COVID-19 diagnosis, 
but important uncertainties about their effectiveness and most 
appropriate application remain [24].

As of November 1, 2022, the number of COVID-19 
tests performed had reached nearly 6.8 billion resulting in 
approximately 635 million detected cases. It is increasingly 
clear that current testing strategies are not capturing everybody 
suffering from symptoms suggestive of COVID or has an 
epidemiologic link, as well as a subclinical infection problem. 
So, the number of detected cases represents a small percentage 
of the actual number of COVID-19 [7,11], simply multiply the 
number by ten to find the actual minimum number, i.e., at least 
6.5 billion infections have already occurred. One study that used 
multiple data sources, estimated that by November 2021, over 3 
billion individuals, or 44% of the world’s population, had been 
infected with SARS-CoV-2 at least once [11].

One amazing thing about 2021 is that some countries suddenly 
recorded a rapid increase in the number of COVID-19. For 
example, at the end of 2020, Vietnam recorded only 35 deaths 
from COVID-19, but by the end of 2021 the number became 
32,394; the number has multiplied 925 times, Thailand as well 
(61 deaths in 2020 vs. 21,698 deaths in 2021) [12]. There is no 
logical justification for this rise, but it is clearly backed by the 
large and sudden increase in the number of tests. For example, 
in Vietnam, about 1.4 million tests were performed in 2020, but 
the number became 75 million at the end of 2021. North Korea 
did not record any cases of COVID-19 until May 2022, and in 
just two months it recorded approximately 4.7 million cases 
with 74 deaths [25]. North Korean health authorities have relied 
on the presence of fever to diagnose COVID-19 since their 
discovery of the first case on May 12 [25]. Such an example 
causes confusion about how the disease is diagnosed around the 
world.

Regarding the rate of positive COVID-19 tests (number of 
confirmed cases/number of tests in a given period), there is a big 
difference across countries. For example, at the end of October 
2022, the rate of positive tests in the US was 8.8%, while it 
was 54.7% and 38.2% in Brazil and Mexico, respectively. It is 
important to point out that Brazil and Mexico did less testing 
than the US as shown in Table 6; this is probably due to their 
less capacity. Similarly, the rate of positive tests in Asia and 
Europe was about 8.4% while it was around 9.3% and 27.2 
in North America and South America, respectively. In South 
Korea, which adopted a strategy of wide testing for SARS-
CoV-2 from the start [15], the positivity rate was 162% [12], this 
possibly means that South Korea has adopted clinical diagnostic 
methods or has not updated the data as it should.

Furthermore, studies have shown that prolonged shedding 
or sporadic detection of SARS-CoV-2 RNA can occur long 
after symptom resolution [26,27]. Adding to these clinical 
complexities is the demand for testing for SARS-CoV-2 at 
all stages of diseases, frequently driven by the screening of 
asymptomatic persons, something that traditionally has not 
happened with other viral respiratory diseases [28]. This can 
lead to positive results from PCR tests, with high cycle threshold 
(Ct) values near the test’s limit of detection [28]. Ct plays 
an important role in COVID-19 testing. The Ct refers to the 

number of cycles in an RT-PCR assay needed to amplify viral 
RNA to reach a detectable level. The Ct value can thus indicate 
the relative viral RNA level in a specimen (with lower Ct values 
reflective of higher viral levels). The laboratories generally do 
not provide the Ct value with the qualitative PCR result [29]. 
Furthermore, Ct values are not standardized across labs.

Given the relatively high rate of asymptomatic COVID-19 
and long-term RNA positivity in some persons, an unexpected 
positive result can raise questions about the epidemiological 
significance or contagiousness [28]. Different Ct settings may 
influence COVID-19 diagnosis. Several investigators have 
examined the correlation between PCR Ct values and the ability 
to isolate the virus in cell culture [30,31]. La Scola et al. were 
unable to isolate the virus from any specimens with CT values 
≥34, the authors suggest that patients with Ct above 33-34 are 
not contagious and thus can be discharged from hospital care 
[30]. Other researchers were unable to isolate the virus from 
specimens with Ct values >24 [31]. Therefore, the way the 
test is performed and interpreted may influence the results of 
COVID-19 testing; if a high Ct is chosen, it will lead to the 
detection of many cases that do not usually present a public 
health risk, taking into account the high analytic sensitivity of 
PCR tests in ideal settings (i.e., they are able to detect low levels 
of viral RNA in test samples known to contain viral RNA) [29]. 
Therefore, the PCR positive indicates the presence of a fragment 
of viral RNA, but that does not necessarily mean infectivity, 
especially with high Ct. This could justify the big difference in 
the percentages of positive COVID-19 tests worldwide.

Moreover, the rate of positive COVID-19 tests might 
significantly change over time in the same country. For example, 
the percentage of positive tests in France in the first 6 months 
of 2020 was about 12%, but it declined in 2021 (4.8%). What is 
striking, however, is that the percentage of positive tests in the 
first half of 2022 rose to 25%. The significant rise in the number 
of cases seen in 2022 may be due to a higher proportion of 
positive tests (due to the selection of a high Ct and/or examining 
more sick persons) as well as the increased number of tests. So, 
standardized criteria for who should be tested and standardized 
criteria for when a result is considered positive should be 
internationally agreed upon. Since pneumonia is considered the 
most frequent serious manifestation of infection with SARS-
CoV-2 [7], it might be appropriate that the case definition criteria 
include lower respiratory symptoms, such as dyspnea, with 
abnormal vital signs and chest x-ray abnormalities suggestive 
of pneumonia with a history of contact with a confirmed case of 
COVID-19, as with the case definition of SARS [20], not only 
upper respiratory tract symptoms.

Finally, there are limitations to this study. Some of these 
limitations include that the criteria used to identify suspected 
cases, diagnose COVID-19, determine deaths, and report the 
numbers vary somewhat from country to country and usually 
change over time. The lack of standardization has complicated 
efforts to track the pandemic in near real-time [32]. Moreover, 
the current study did not take into account the effect of 
demographic data and vaccination coverage. On the other hand, 
this study provides an updated overview of COVID-19 statistics 
around the world and enables the reader to understand the 
changes in statistics over time.
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Conclusions.
The COVID-19 pandemic began at the end of 2019, the year 

2020 witnessed 1.8 million deaths, but the number of cases and 
deaths tripled in the following year. The distribution of deaths 
and cases has not been consistent between continents. The 
reason for this is that there were no standardized criteria for who 
should be tested nor standardized criteria for when a result is 
considered positive. What is certain is that the number of cases/
deaths is proportional to the number of tests performed. The 
largest share of tests was carried out in Europe (41%), while 
fewer tests were conducted in Africa (1.6%).

Between countries, as well as across continents, the CFRs 
vary significantly, and over time, which suggests considerable 
uncertainty over the exact CFRs. The definition of suspected 
cases should be clear and fixed over time. This is, however, 
discarded when it comes to a confirmatory diagnosis of 
COVID-19 and replaced by a single PCR test result. Only when 
an international standard is agreed upon will we be able to make 
fair comparisons.
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