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Background 

Since the first coronavirus disease 2019 (COVID-19) patient was reported in December 

2019 in China (Zhu et al. 2020), the disease has spread all over the world and was declared a 

pandemic by the World Health Organization (WHO) on March 11, 2020. As of August 23rd, 

2020, the ongoing global pandemic outbreak of COVID-19 has spread to 216 countries and 

territories, resulting in 23,057,288 confirmed cases and 800,906 confirmed deaths (WHO, 

2020a). The pandemic has caused huge damage in terms of wellbeing, economy, and 

productivity, and most countries have implemented timely preventive measures and policies to 

slow down its spreading and minimize infections, although the timing and extent of these public 



health interventions have varied significantly by country and region. Despite these efforts, the 

infected cases and death counts keep increasing. Understanding the COVID-19 mortality rate is 

critical to estimate disease burden and improve public health response. However, measures of 

COVID-19 mortality rates, such as case fatality rate (CFR), vary greatly across countries, 

ranging from 0.05% for Singapore to 13.73% for Italy as of August 23rd, 2020 (WHO 2020a). 

The question of why mortality rate varies so widely across countries has become a concern for 

public health stakeholders, healthcare workers, and citizens at large.  

Many studies have been conducted to investigate factors contributing to COVID-19 

mortality rates. The evidence shows that the mortality rate may be influenced by population 

demographics (Wortham et al. 2020; Sehra et al. 2020), comorbidities (Wortham et al 2020), 

testing capacity (Liang et al 2020), health care capacity (Rajgor et al 2020), government response 

(Liang et al 2020), and social/psychological factors (Oksanen et al 2020). However, no research 

was found that specifically studied the impact of evolving death count reporting policies on 

COVID-19 mortality rate. Although WHO issued interim guidance on public health surveillance 

for COVID-19, which specifically defined parameters for counting a death as caused by COVID-

19 (WHO 2020f), not all countries follow this reporting policy, as will be reported in this study. 

Thus, the variation of death count reporting policies across countries may also play a role in the 

differences in reported COVID-19 mortality rates and therefore impact the feasibility of data 

aggregation across countries.  

To better understand the impact of differences in COVID-19 death reporting on mortality 

rate and data aggregation, we documented the publicly available reporting requirements for 

COVID-19 deaths for 60 countries, built a dataset from government sources, categorized 

reporting requirements in detail, and explored and visualized the correlation between death 

reporting requirements and COVID-19 mortality rates in each country examined.  

 

Methods 

We developed a dataset based on publicly available reporting requirements for COVID-

19 deaths by WHO and national health authorities. To provide worldwide coverage, countries 

reporting high mortality in each WHO region were selected for inclusion. 

 Targeted data sources for mortality reporting definitions included WHO technical 

guidance, situation reports, and the COVID-19 dashboard. National health authorities also 

provide a wide variety of documentation and reporting on COVID-19; all consulted source types 

were incorporated if they defined mortality in some way. This included policy guidance 

documents, daily situation reports, and statistical tables and associated metadata files. There 

were no language restrictions, though English was selected if available. Data sources for country 

population and COVID-19 mortality were the United Nations World Population Prospects and 

WHO COVID-19 Dashboard, respectively. Visualizations were created using the maps package 

in R, and Microsoft Excel. 

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://covid19.who.int/?gclid=Cj0KCQjwtsv7BRCmARIsANu-CQd8soirNBcP9iAf2uq2kVD6bXnxnygbNgEjF2JVfvx81MZXkibHeGwaAl56EALw_wcB
https://population.un.org/wpp/Download/Standard/Population/
https://covid19.who.int/?gclid=Cj0KCQjwtsv7BRCmARIsANu-CQd8soirNBcP9iAf2uq2kVD6bXnxnygbNgEjF2JVfvx81MZXkibHeGwaAl56EALw_wcB


Retrieved information was categorized into a detailed taxonomy of mortality reporting 

definitions representative of all definitions found during the course of data collection. Beginning 

with WHO case definitions and evolving through multiple rounds of iterative coding, this 

taxonomy ultimately includes the observed permutations of three aspects: case definitions, 

confirmatory test type, and reporting system. Every unique definition within a country was dated 

as accurately as possible to the day the reporting definition was put in place, or the date of 

publication if reporting date was not available. We rated all definitions captured as either Yes/No 

for rater confidence in unambiguity. 

To measure disease severity, we calculated crude CFR, and to measure incidence of 

deaths in the population we calculated mortality rate per capita. Crude CFR and mortality rate 

per capita were measured using the following formulas: 

Crude CFR = 
Cumulative deaths

Cumulative cases
  x 100; 

Mortality rate = 
Cumulative deaths

Estimated population in 2020
  x 100, 000 

 

Results 

Sixty countries were included in the dataset, based on the ten countries ranked highest by 

total mortality by WHO region on August 18, 2020. Two countries in the South-East Asia region 

(Bhutan and Timor-Leste) were excluded due to having no reported COVID-19 deaths at the 

time of selection, and one WHO-recognized reporting area (United States territory of Guam) was 

excluded due to using the same definitions as the United States. Three additional Europe region 

countries were instead included. Appendix 1 provides a table of all included countries by WHO 

region. 

Four major definitions of mortality reporting were discovered. Table 1 provides 

descriptions of these definitions. In total, 193 documents were captured and classified into the 

four definitions. 74/193 definitions captured were rated as ambiguous or uncertain. 

The primary distinction between definitions was adherence to the WHO case definitions of 

confirmed case, probable case, and suspected case. Fourteen countries had a national definition 

different than WHO case definitions: Mexico, Brazil, Chile, Saudi Arabia, Oman, United 

Kingdom, Spain, France, Russia, Germany, Sweden, Romania, Poland, Sri Lanka.  

  



 

Mortality Rapid Reporting 

Definition 

Detail* Countries using definition 

Confirmed cases only Deaths of cases confirmed through laboratory evidence 49 (Algeria, South Africa, Cameroon, Nigeria, 

Burkina Faso, Democratic Republic of the 

Congo, Senegal, Zambia, Kenya, Ethiopia, 

Canada, Ecuador, Peru, Colombia, Chile, 

Argentina, Bolivia, Iran, Pakistan, Egypt, 

Morocco, Iraq, Afghanistan, Sudan, Oman, 

Yemen, Thailand, Bangladesh, Sri Lanka, Spain, 

Philippines, Indonesia, South Korea ,Malaysia, 

India, Japan, China, Maldives, Singapore, 

Myanmar, Vietnam, Nepal, Turkey, Ukraine, 

Romania, Poland, Russia, Netherlands, Germany) 

Confirmed and suspected cases Deaths of confirmed cases and symptomatic patients with 

relevant travel history or community contacts 

4 (Mexico, Saudi Arabia, United Kingdom, 

Sweden) 

Confirmed and probable cases Deaths of confirmed cases and symptomatic patients with an 

inconclusive or no test performed and relevant travel history 

or community contacts 

6 (United States, Brazil, Italy, France, Australia, 

New Zealand) 

Confirmed, suspected, and 

probable cases 

Deaths of confirmed cases and symptomatic patients with 

relevant travel history or community contacts, irrespective of 

testing status 

1 (Belgium) 

*based on WHO surveillance case definitions, though country definition may vary in some cases 

Table 1. Death definitions in use on August 23, 2020. 

Confirmatory test type was also considered, as testing methods used to establish WHO 

confirmed cases, at the time of writing, include positive nucleic acid amplification test (NAAT), 

viral sequencing, or validated immunoassay (WHO 2020c). Additional confirmatory measures 

that describe a probable case in the WHO recommendations, such as clinical confirmation, were 

classified as confirmed and probable cases in our dataset. For example, Brazil was classified as 

‘confirmed and probable’ despite a detailed definition that was called ‘confirmed’ in all sources, 

as it included confirmatory elements characteristic of a WHO probable case. Finally, some 

countries provide both a rapid report system such as a national dashboard or situation reports, 

and death certificate guidance. In total, death certificate coding guidance was retrieved for 11/60 

countries. In those cases, the definitions in use for the rapid reporting system were given priority. 

Appendix 1 provides additional details on these aspects of mortality reporting definitions. 

Figure 1 visualizes the definitions of Table 1 on a world map.  Additional maps for each 

month from February-August 2020 are presented in Appendix 2. Over time, eight countries had a 

definition change: United States, Saudi Arabia, Sudan, Thailand, China, Indonesia, Spain, 

France. 



 

Figure 1. COVID-19 mortality reporting definition in place on August 23, 2020. 

Table 2 summarizes the data of included countries as of August 23rd, 2020. From the table, 

calculated results vary: cumulative COVID-19 cases (ranging from 444 – 5,567,217), cumulative 

deaths (ranging from 6 – 174,246), crude CFR (ranging from 0.05% - 28.62%), and mortality 

rate per 100,000 population (ranging from 0.01 - 85.13). Of the analyzed countries, Singapore 

has the lowest crude CFR of 0.05% and Yemen has the highest at 28.62, while Myanmar has the 

lowest mortality rate per 100k of 0.01 and Belgium the highest of 85.13. Appendix 3 presents a 

bar chart of mortality rate,  

Countries Cumulative cases Cumulative deaths Crude CFR* Mortality rate (per 100,000 

population) 

Death definition: Confirmed cases only    

Afghanistan 37,999 1,387 3.65% 3.56 

Algeria 41,068 1,424 3.47% 3.25 

Argentina 329,043 6,795 2.07% 15.03 

Bangladesh 292,625 3,907 1.34% 2.37 

Bolivia 107,435 4,366 4.06% 37.4 

Burkina Faso 1,297 55 4.24% 0.26 

Cameroon 18,762 408 2.17% 1.54 

Canada 124,372 9,064 7.29% 24.02 

Chile 395,708 10,792 2.73% 56.46 

China 90,141 4,717 5.23% 0.33 

Colombia 522,138 16,568 3.17% 32.56 



Democratic Republic 
of the Congo 

9,810 251 2.56% 0.28 

Ecuador 107,089 6,277 5.86% 35.58 

Egypt 97,237 5,243 5.39% 5.12 

Ethiopia 39,033 662 1.70% 0.58 

Germany 232,864 9,269 3.98% 11.06 

India 3,044,940 56,706 1.86% 4.11 

Indonesia 151,498 6,594 4.35% 2.41 

Iran 356,792 20,502 5.75% 24.41 

Iraq 201,050 6,353 3.16% 15.79 

Japan 61,747 1,176 1.90% 0.93 

Kenya 32,118 542 1.69% 1.01 

Malaysia 9,257 125 1.35% 0.39 

Maldives 6,660 26 0.39% 4.81 

Morocco 50,812 858 1.69% 2.32 

Myanmar 444 6 1.35% 0.01 

Nepal 31,117 146 0.47% 0.5 

Netherlands 66,034 6,191 9.38% 36.13 

Nigeria 51,905 997 1.92% 0.48 

Oman 83,769 609 0.73% 11.92 

Pakistan 292,765 6,235 2.13% 2.82 

Peru 576,067 27,245 4.73% 82.63 

Philippines 187,249 2,966 1.58% 2.71 

Poland 61,181 1,951 3.19% 5.15 

South Korea 17,399 309 1.78% 0.6 

Romania 77,544 3,233 4.17% 16.81 

Russia 956,749 16,383 1.71% 11.23 

Senegal 12,850 266 2.07% 1.59 

Singapore 56,266 27 0.05% 0.46 

South Africa 607,045 12,987 2.14% 21.9 

Spain 401,978 28,879 7.18% 61.77 

Sri Lanka 2,947 12 0.41% 0.06 

Sudan 12,682 815 6.43% 1.86 

Thailand 3,395 58 1.71% 0.08 

Turkey 257,032 6,102 2.37% 7.24 

Ukraine 104,958 2,271 2.16% 5.19 

Vietnam 1,014 26 2.56% 0.03 

Yemen 1,911 547 28.62% 1.83 

Zambia 10,627 277 2.61% 1.51 

Death definition: Confirmed        and  Suspected cases    

Mexico 549,734 59,610 10.84% 46.23 

Saudi Arabia 306,370 3,619 1.18% 10.4 

Sweden 86,068 5,810 6.75% 57.53 

United Kingdom 324,605 41,423 12.76% 61.02 



Death definition: Confirmed        and   Probable cases    

Australia 24,602 485 1.97% 1.9 

Brazil 3,532,330 113,358 3.21% 53.33 

France 223,419 30,376 13.60% 46.54 

Italy 258,136 35,430 13.73% 58.6 

New Zealand 1,324 22 1.66% 0.46 

United States of 

America 

5,567,217 174,246 3.13% 52.64 

Death definition: Confirmed,     Suspected,  and Probable cases  

Belgium 82,158 9,866 12.01% 85.13 

* CFR: Case fatality rate; Data as of August 23rd, 2020 

Table 2. COVID-19 cases and mortality across 60 countries. 

Figure 2 presents the crude CFR of all countries using the confirmed and probable cases 

reporting definition. Most trends show the crude CFR reached a peak after a period of time and 

then declined slowly over time. Overall, there is no apparent correlation between death definition 

and crude fatality rate with the four definitions. Additional figures for all definitions are 

presented in Appendix 4. 

 

Figure 2. COVID-19 case fatality rate in countries reporting confirmed and probable cases. 

 

Discussion 

While in broad strokes, the WHO case definitions of confirmed, probable, and suspected 

were almost universally accepted, in detail there was more variance. For example, both Brazil 

and the United States are classified as confirmed and probable cases. Brazil has several routes to 

diagnose a confirmed case, including clinical, radiographic, serological, and PCR testing. On the 

other hand, the United States does not consider serological tests as confirmatory. This leads to 

cases and deaths with a positive serological test being counted as confirmed in data from Brazil 

and probable in data from the United States. As another example, Singapore is classified as 

reporting confirmed cases only. However, Singapore’s definition is more restrictive than 

WHO’s. Singapore counts a confirmed case as someone with both symptoms and a positive test, 

excluding all asymptomatic patients from the denominator of confirmed cases. Definition 



changes were also an interesting feature of the dataset. Saudi Arabia, the United States, France, 

and Ecuador (more recently on September 8, 2020) changed definitions to report more broadly 

confirmed deaths and either probable or suspected as well. Thailand also moved to a broader 

reporting definition, though still reporting confirmed deaths only. In contrast, Sudan stopped 

producing detailed situation reports of confirmed and suspected deaths, continuing to report 

confirmed deaths only. Three countries (China, Indonesia, and Spain) changed definitions for a 

week or two but then reverted to a previous definition of confirmed deaths. These changes reveal 

the complexities and challenges of meeting a public health crisis, and show a wide range of 

adaptive measures. 

Information on mortality reporting is often sparse, vague, or hard to find. Pandemic 

response has been consistently evolving, and in some cases documentation was limited to only 

the most recent version. The lack of a historical record means that understanding iterative policy 

changes related to death reporting is a challenge. For example, our dataset was able to capture 

version 2 of a policy document in Saudi Arabia, but was unable to return or even date version 1. 

Further complicating understanding of mortality reporting, definitions were not always 

clear. Definitions were occasionally incomplete when present, such as only in the wording of a 

table header listing the number of “confirmed deaths.” Sometimes definitions were not present at 

all, but could be derived by comparing the sum of “active,” “recovered,” and “death” subtotals to 

a “confirmed cases” total; in this scenario equality was considered to define these deaths as 

deaths of confirmed cases.  

Documentation was also often hard to find. Some countries developed a national portal 

for COVID-19 general and technical information, some did not, and some portals do not include 

official guidance. In cases where there was no clear centralized location for documentation, 

ministry news or situation reports issued daily may be the only source publically available.   

Overall, these factors made the search process very difficult. If there are lessons to be 

learned for future pandemics, this fragmented documentation should ideally be corrected. It 

should be clear when looking at a table of deaths who is included or excluded so that pandemic 

response can be guided by sound interpretation. The rationale for reporting decisions should be 

transparent and apparent to provide necessary context to reporting variance. There are a 

multitude of constraints from budgetary to political that create these challenges in understanding 

mortality reporting. Contrasting mortality reporting with case definition documentation, a large 

number of countries include guidance on case definitions (28/60 countries had clear case 

definition guidance) that was relatively easier to retrieve. Additionally, WHO mandates that 

countries reporting mortality to WHO provide associated metadata including case definitions 

applicable to cases and deaths in use during the reporting period (WHO 2020b). Currently this 

metadata is not publically available. To better aid pandemic response in the future, national 

agencies could make mortality reporting more transparent and WHO could release reporting 

metadata alongside aggregate datasets.  

Taken alone, the impact of differing definitions will likely take many forms. 

Understanding different definitions may help inform popular understanding of the pandemic and 



pandemic response. Meta-analysis and other data aggregation may be difficult, since data are 

routinely adjusted to account for the most recently active definition (WHO 2020d). Datasets 

created at different points in time may use different mortality definitions and provide conflicting 

numbers. Data and definitions must be captured at the same moment, otherwise it is possible to 

link an incorrect definition with the data of interest and never know this error occurred. 

Reporting definitions play a role in national differences in mortality rate due to their 

obvious effect on the number of deaths reported and attributed to a disease. Countries reporting 

probable, suspected and confirmed deaths in general have a higher mortality rate than countries 

reporting only confirmed cases. This is a generalization and should exclude Yemen, as Yemen is 

in a humanitarian crisis, with active conflict, famine, cholera outbreak, and widespread 

transmission of COVID-19. This has left the country with extremely limited testing and care, 

with healthcare facilities over capacity and turning patients away; deaths are extremely high, and 

deaths and cases are being missed (WHO 2020g). 

In calculating crude CFR, we were not able to elucidate a clear connection between 

reporting definition and crude CFR. The correlation is impacted by many other factors. For 

example, testing capacity will also result in a different number of confirmed cases, especially in 

countries that report only laboratory-confirmed cases. Nigeria has published guidance on a 

national testing strategy, prioritizing tests for various groups in different transmission phases in 

an effort to ensure testing availability (Nigeria Centre for Disease Control 2020). During a 

widespread community transmission phase, deaths unaccounted for at a designated sentinel site 

may only be tested after death, as resources are predicted to be extremely strained. In a 

commentary recommending the use of verbal autopsy to supplement confirmatory testing, the 

authors report lower than expected COVID-19 testing, testing reagent supply chain issues, and 

that this situation is very likely to impact other developing countries (Mbanuzuru et al 2020). 

Death certificate coding may also play a role, and 11/60 countries provide clear guidance on 

appropriate death certificate coding. While a lack of national guidance does not equate to poor 

coding, especially as WHO guidance is available (WHO 2020e), variance in coding is possible. 

Training in appropriate coding may also be required, meaning further investment of resources.  

To understand mortality rates in context, many additional factors should also be 

considered, including national health indices and healthcare capacity, socioeconomic factors, and 

demographics. Countries with populations that are older, comorbid, and with higher proportions 

of service workers may experience a greater toll from COVID-19. In a study of over 10,000 

confirmed COVID-19 deaths in the United States, most deaths were of people aged older than 65 

years and people with underlying medical conditions (Wortham et al 2020). Additionally, the 

percentage of Hispanic and non-white people dying from COVID-19 was greater than the 

equivalent percentage of the United States population; the authors posit this may be due in part to 

the greater percentage of Hispanic and non-white populations in the service workforce (Wortham 

et al 2020). A state-by-state level analysis in the United States also found that African-

Americans are experiencing higher mortality rates during the pandemic (Sehra et al. 2020). 

Health system strength also affects mortality rate in various ways. Countries that performed more 

COVID-19 tests per 100,000 people and had more hospital beds were found to have a lower 



mortality rate per 100 cases (Liang et al 2020). Proactive government response and resource 

investment are also thought to reduce mortality and result in a more accurate number of known 

cases thus lowering case fatality ratios (Rajgor et al 2020; Oksanen et al 2020). Overall, a 

comprehensive analysis of COVID-19 mortality must account for variance in mortality 

definitions, testing capacity and health system factors, socioeconomic and demographic factors, 

and the health of populations. 

There are several ways to measure the scale of deaths attributable to the pandemic, and it 

is important to consider the relationship between mortality reporting and these other measures. In 

the immediate response period, rapid mortality reporting and excess death calculations are most 

relevant. Excess death is a measure of the observed deaths in a given time period compared to 

the expected number of deaths in the same time period based on historical data. Both rely on 

accurate and rapid systems of death reporting; therefore, they can be limited by health system 

development and political decisions (Viglione 2020). Interestingly, despite sharing a similar 

timeframe and data sources, COVID-19 mortality reporting is expected to underreport deaths, 

while excess death reporting likely overreports deaths – attributable to the relative speed at 

which a death can be documented versus the slowness of testing and determining cause of death 

(Viglione 2020). For example, in data from August 18, 2020, in 32 countries and 4 large cities 

there were 413,041 reported COVID-19 deaths and 593,344 excess deaths (Viglione 2020); the 

true number of COVID-19 deaths in those areas is likely somewhere in between the estimates. 

Over time, more accurate cause of death data becomes available, including corrections to rapid 

reports (WHO 2020d), logging more accurate death certificate data (Viglione 2020; Watson 

2020), and understanding related deaths of patients avoiding contact with health systems during 

the pandemic (Czeisler 2020). Investigations of mortality based on these more accurate statistics 

can then take place, such as modelling completed two years after the 2009 H1N1 pandemic 

ended (Dawood et al 2012). The exact shape of the relationship between different measurements 

of COVID-19 mortality is beyond the scope of this investigation, but will continue to become 

clearer in the next few years. 

 There are several important limitations to our study. First, the pandemic is not over, and 

mortality reporting definitions and public availability of these definitions will continue to evolve. 

The data collection and categorization processes used in this study may have missed relevant 

resources despite best efforts at comprehensiveness, due to a manual collection process and the 

variety of languages used on public health sites. The exploratory methods used cannot provide 

evidence of causal relationships, but instead provide insights for areas of future investigation. 

 

Conclusion 

Deaths from COVID-19 are ongoing and reporting these deaths is critical to public 

health. As a case study of a rapidly spread global pandemic, we categorized information from 

government and international sources to understand mortality reporting definitions. The 

definitions that countries use to count the toll of the pandemic are often hard to find. Crude case 

fatality ratio and mortality reporting definition have no apparent correlation, as reporting 



definition is one of many factors that affect deaths attributed to COVID-19. There is still much 

that we do not know about the COVID-19 pandemic and mortality. In reviewing the state of the 

literature, we have found the opportunity for future studies to clearly report definitions in use. 

Understanding mortality reporting definitions can play a role in estimating the true burden of 

SARS-CoV-2 and improving preparations for future pandemics.  
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Appendix 1. Table of Included Countries by WHO Region 

WHO Region Africa  

 Country Confirmation 

broader than 

PCR-only 

National Case 

Definition 

available 

National Case 

Definition Different 

than WHO definition 

National Death 

Certificate Coding 

Guidance available 

Algeria     

South Africa  X   

Cameroon     

Nigeria  X   

Burkina Faso     

Ethiopia  X   

Kenya  X   

Zambia  X   

Senegal     

Democratic Republic of the Congo     

WHO Region Americas  

 Country Confirmation 

broader than 

PCR-only 

National Case 

Definition 

available 

National Case 

Definition Different 

than WHO definition 

National Death 

Certificate Coding 

Guidance available 

United States  X  X 

Canada  X   

Brazil X X X X 

Ecuador X   X 

Mexico X X X X 

Peru  X   

Colombia  X   

Chile  X X  

Argentina     

Bolivia     

WHO Region Eastern Mediterranean  

 Country Confirmation 

broader than 

PCR-only 

National Case 

Definition 

available 

National Case 

Definition Different 

than WHO definition 

National Death 

Certificate Coding 

Guidance available 

Iran     

Pakistan  X   

Egypt     

Morocco    X 

Saudi Arabia  X X  

Iraq     

Afghanistan  X   

Sudan     

Oman  X X X 

Yemen     

WHO Region Europe  

 Country Confirmation 

broader than 

PCR-only 

National Case 

Definition 

available 

National Case 

Definition Different 

than WHO definition 

National Death 

Certificate Coding 

Guidance available 

United Kingdom  X X X 

Italy  X  X 

Spain  X X  

France  X X  

Belgium     



Russia X X X  

Germany  X X  

Netherlands     

Turkey     

Sweden  X X  

Romania  X X X 

Ukraine     

Poland  X X  

WHO Region South-East Asia  

 Country Confirmation 

broader than 

PCR-only 

National Case 

Definition 

available 

National Case 

Definition Different 

than WHO definition 

National Death 

Certificate Coding 

Guidance available 

India     

Indonesia     

Bangladesh     

Thailand X    

Sri Lanka  X X  

Nepal     

Maldives     

Myanmar     

WHO Region Western Pacific  

 Country Confirmation 

broader than 

PCR-only 

National Case 

Definition 

available 

National Case 

Definition Different 

than WHO definition 

National Death 

Certificate Coding 

Guidance available 

China X    

Philippines     

Japan     

South Korea X    

Malaysia     

Australia  X  X 

Singapore     

Vietnam X    

New Zealand  X  X 

Table A1. Countries included in the dataset. 

  



Appendix 2. Monthly Maps of COVID-19 Mortality Definitions 

 

Figure A2.1. COVID-19 mortality reporting definitions, February 2020. 

 

Figure A2.2. COVID-19 mortality reporting definitions, March 2020. 



 

Figure A2.3. COVID-19 mortality reporting definitions, April 2020. 

 

Figure A2.4. COVID-19 mortality reporting definitions, May 2020. 



 

Figure A2.5. COVID-19 mortality reporting definitions, June 2020. 

 

Figure A2.6. COVID-19 mortality reporting definitions, July 2020. 



 

Figure A2.7. COVID-19 mortality reporting definitions, August 2020. 

  



Appendix 3. COVID-19 Mortality Rate per capita of 60 Countries 

Figure A3 visualizes the mortality rate per 100k population across sixty countries. From the 

figure, most Asian countries demonstrate low mortality rate while most American and European 

countries have high mortality. 

 

 

Figure A3. COVID-19 mortality rate per capita of 60 countries. 



Appendix 4. Crude CFR Line Charts by Reporting Definition 

Figures A4.1-A4.3 show the trends of crude case fatality rate (CFR) across 60 countries, divided 

into four categories. As only Belgium included all confirmed, suspected, and probable cases, its 

trend was reflected in Fig. A4.3 for comparison with four other countries which include 

confirmed and suspected cases. Fig. A4.1 includes 49 countries that only reported confirmed 

cases, divided into 6 WHO regions.  

 

 

Figure A4.1. COVID-19 case fatality rate in countries reporting confirmed cases only. 

 

 



 

Figure A4.2. COVID-19 case fatality rate in countries reporting confirmed and probable cases. 

 

 

Figure A4.3. COVID-19 case fatality rate in countries reporting confirmed, suspected, and probable cases (n=1; 

Belgium), or confirmed and suspected cases (n=4). 


