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In December 2019, an outbreak characterised by a cluster of patients 
with respiratory disease associated with a novel coronavirus 
was reported in the city of Wuhan in the Hubei Province of 
the People’s Republic of China.[1] The virus has since spread 
worldwide, differentially affecting populations and regions, and 
on 11 March 2020, the World Health Organization (WHO) declared 
coronavirus disease 2019 (COVID-19) a pandemic.[2]

South Africa (SA)’s COVID-19 experience started with an index 
patient identified on 5 March 2020 in KwaZulu-Natal Province. 
By 27 March, SA’s first day of country-wide lockdown, positive cases 
had surpassed 1 000, and the country reported its first 2 COVID-19 
deaths, 1 of which was later proven not to be COVID-19 related. In a 
public health emergency such as COVID-19, mortality surveillance 
is crucial, as it guides the public health response and serves as a 
measure of its effectiveness. It is therefore critical that deaths are 
uniformly and accurately classified, calculated and reported. 

Making an accurate diagnosis
An accurate diagnosis is, of course, a prerequisite for any useful 
classification and reporting system. The following are the case 
definitions proposed by the WHO:[3] 
• Suspect case: a patient with acute respiratory illness and travel history 

to or residence in a location reporting community transmission of 
SARS-CoV-2 during the 14 days prior to symptom onset.

• Probable case: a suspect case in whom testing for SARS-CoV-2 
is inconclusive, or a suspect case for whom testing could not be 
performed for any reason.

• Confirmed case: a person with laboratory confirmation of SARS-
CoV-2, irrespective of clinical signs and symptoms.

A change in case definition has a major impact on the estimate of 
the size of the pandemic, as well as the number of infection-related 
deaths reported. In Wuhan, 1 290 (50% of initially reported cases) 
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cases were misclassified as non-COVID-19 deaths. The National Health 
Commission in China subsequently modified the COVID-19 case 
definition seven times between 15 January 2020 and 3 March 2020.[4] 
Consequently, the number of SARS-CoV-2 polymerase chain reaction 
(PCR) tests reported as positive increased by 7.1, 2.8 and 4.2 times from 
version 1 - 2, 2 - 4 and 4 - 5, respectively.[4] In addition, the number of 
COVID-19 deaths in China have been revised to be almost 50% higher 
than initially reported. These changes had a significant impact on the 
global response to COVID-19, as early models had been developed 
across the world based on the initial Wuhan case fatality rates. 
Another case in point is the USA, where, when the case-related death 
definition was changed on 14 April 2020 to include probable deaths, 
an additional 3 778 cases (from 11 March to 14 April 2020) were added 
to the number of COVID-19 deaths.[5]

Another pitfall is that laboratory diagnosis is currently limited by 
the lack of a sensitive and specific antibody test, which is beset by 
the problem of the late appearance of antibodies, their seemingly 
rapid disappearance[6] and potential cross-reactivity with other 
circulating coronaviruses. Coupled with this is the low sensitivity of 
the molecular tests currently used for diagnosis. While the PCR test 
has excellent specificity, it has a sensitivity of only 71%,[7] and this 
is significantly influenced by the type and quality of the specimen 
received.[8]

The number of tests available will also affect the number 
diagnosed with the disease. As the Italian health system became 
overwhelmed, SARS-CoV-2 testing became limited to patients 
with severe disease, and this increased the positivity rate of the 
test and, ultimately, the case fatality rate.[9] This has already started 
playing out in SA, where the Western Cape Province has reported 
higher numbers than the other provinces, probably due to different 
approaches to testing.[10] 

Correctly classifying deaths
The definition of a COVID-19 death appears to be similar across the 
WHO and the countries predominantly affected by the pandemic 
(Table 1). Accordingly, anyone who dies while COVID-19 positive 
should be listed as a COVID-19 death, unless there is a clear 
alternative cause of death that cannot be related to SARS-CoV-2 
infection. There are, however, some differences, specifically in terms 
of the need for laboratory confirmation. For instance, a positive PCR 
is required in the Italian case definition, but not in the WHO, USA or 
UK definitions, where clinical judgement is allowed.[9] This difference 
creates discrepancies and makes comparison between countries 
difficult. For example, as of 21 April 2020, the USA reported 
44 575 deaths, 5 862 of which were probable COVID-19 deaths 
without laboratory confirmation, accounting for 13.17%. The 
number of people who die with the coronavirus will of course be 
very different from the number who die from coronavirus, and 
this will have a considerable impact on the numbers reported. 
It is not clear which definition of COVID-19 death is used in 
SA, as no definition could be found on the National Institute 
for Communicable Diseases (NICD) or National Department of 
Health websites. Conversely, it is known that once the number 
of cases is high, especially in the context of an overwhelmed 
system, some patients will die before they are tested, post 

mortems are unlikely to be conducted and some will die at 
home.[12] Limiting the number of COVID-19 deaths to only 
those with laboratory confirmation will skew the numbers in 
a downward direction. For instance, in the USA, as of 18 April, 
10 834 (71.04%) patients had died of COVID-19 in inpatient 
healthcare settings (as shown in Table 2[5]), and it is assumed that 
most of these patients would have been tested for SARS-CoV-2 
upon admission. However, the remaining ~29% of patients 
who died before they were admitted, or who died in other 
institutions such as nursing homes, were unlikely to have been 
tested, and would therefore not have been counted if laboratory 
confirmation had been a requirement. 

The problem with mortality rates
The method of determining mortality rates can lead to both an 
overestimation and an underestimation of the real numbers, 
and both can have considerable impact on the public health 

Table 1. Definition and classification of COVID-19 deaths 
 Country/
organisation Definition of COVID-19 death 
WHO[3] A death due to COVID-19 is defined for surveillance 

purposes as a death resulting from a clinically 
compatible illness, in a probable or confirmed COVID-
19 case, unless there is a clear alternative cause 
of death that cannot be related to COVID disease 
(e.g. trauma). There should be no period of complete 
recovery from COVID-19 between illness and death.

USA[5] Coronavirus disease deaths are identified using the 
ICD-10 code U07.1. Deaths are coded to U07.1 when 
it is reported as a cause that contributed to death on 
the death certificate. These can include laboratory-
confirmed cases, as well as cases without laboratory 
confirmation. If the certifier suspects COVID-19 or 
determines it was likely (e.g., the circumstances were 
compelling within a reasonable degree of certainty), 
they can report COVID-19 as ‘probable’ or ‘presumed’ 
on the death certificate.

 England 
and Wales[11]

Medical practitioners are required to certify causes 
of death ‘to the best of their knowledge and belief’. 
Without diagnostic proof, if appropriate and to avoid 
delay, medical practitioners can circle ‘2’ in the MCCD 
(‘information from post mortem may be available 
later’) or tick box B on the reverse of the MCCD for 
ante-mortem investigations. For example, if before 
death the patient had symptoms typical of COVID-19 
infection, but the test result has not been received, it 
would be satisfactory to give COVID-19 as the cause 
of death, tick box B and then share the test result 
when it becomes available. In the circumstances of 
there being no swab, it is satisfactory to apply clinical 
judgement.

Italy[9] COVID-19-related deaths occur in patients who test 
positive for SARS-CoV-2 via RT-PCR, independently 
from pre-existing diseases that may have caused death.

MCCD = medical certificate of cause of death; RT-PCR = reverse transcription polymerase 
chain reaction.
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response.[14] Case fatality rates are subject 
to considerable selection bias, as the 
denominator is mostly unknown. An 
overestimation could erode public trust 
and lead to more stringent public health 
measures than are warranted, inevitably 
taking resources away from other 
important healthcare programmes, such 
as screening and prevention services. The 
NICD has already reported an ~48% average 
weekly decrease in tuberculosis (TB) testing, 
which will have a negative impact on 
the national TB control programme.[15] On 
the other hand, underestimating COVID-
19 deaths would mean that appropriate 
resources are not made available and 
control systems are not optimised, with 
the unsavoury consequence of an increase 
in preventable deaths. 

One method that has been proposed 
to overcome some of these limitations is 
measuring excess mortality. For example, 
to calculate excess mortality in Italy, deaths 
from 2015 to 2019 during the months of 

January to March were compared with 
deaths in 2020 during the same months 
by using a counterfactual time series 
analysis. This showed 52 000 deaths in the 
2020 time period, more than a factor of 2 
higher than the official number of deaths 
reported.[16]

In SA, from 6 May to 30 June 2020, an 
excess of 6 849 deaths were reported from 
natural causes among people >1 year old 
when using a revised base accounting for 
lower mortality during lockdown (Fig. 1).[13] 
Over this same period, the SA government 
reported 2 504 COVID-19 related deaths.[17] 
A similar trend was observed in the USA, 
with 87 001 estimated excess deaths from 
1 March to 25 April 2020.[18] Over this period 
the USA reported 55 263 COVID-19 deaths. 

Learning from the past
SA’s history related to misclassification 
of deaths during the period when the 
existence of HIV was questioned is a useful 
example for understanding the importance 

of correctly classifying deaths in a pandemic 
situation. In 2006, SA had one of the largest 
populations of people living with HIV in 
the world.[19] It is estimated that, at that 
time, 47.5% of people who died in SA 
died of HIV-related disease.[20] The official 
national statistics, as published by Statistics 
SA, however, reported that HIV disease 
accounted for just 2.4% of all deaths in the 
country, making it only the ninth leading 
cause of death.[21] A study published in 
2011 showed that many HIV-related deaths 
were misclassified between 1996 and 2006, 
with misclassification ranging from 87.8% 
to 94.3%.[20] 

The misclassification of deaths has 
significant implications for health policy 
and resource allocation.[22] D’Amico et al.[23] 
warned that biases could distort, limit 
or inhibit the value of mortality data as 
an epidemiological resource. This was 
accurately demonstrated in the SA case, 
as the government argued that they could 
not treat a disease that was only the ninth 
leading cause of death as a national priority. 
In his 2016 letter, President Thabo Mbeki 
wrote: 

“Why did it come about that so much 
noise was made internationally 
about the 9th leading cause of death 
in our country‚ with not even so 
much as a whimper about the 1st 
leading cause of death‚ tuberculosis? 
Why would the SA government‚ 
knowing the health condition of its 
own population very well‚ have been 
expected so to focus on the 9th 
leading cause of death as virtually 
to treat as less urgent and important 
the first eight (8) leading causes of 
death‚ even taken together?”

Misclassification of HIV-related deaths led 
directly to fewer resources being spent on 
dealing with the prevention and treatment 
of HIV. As a result of this denialism, the 
disease exploded from a prevalence of 
14.2% in 1996 to 30.7% in 2016 among 
women attending antenatal care, more than 
330 000 lives were lost because a feasible 
and timely HIV treatment programme was 
not implemented and 33 000 babies were 
born with HIV.[24] 

At the present stage it is unknown how 
the COVID-19 pandemic will manifest itself 

Table 2. Place of death in the USA[5]

Indicator
 All COVID-19 deaths 
(ICD-10 U07.1) %

Healthcare setting, inpatient 10 834 71.04 
 Healthcare setting, outpatient or emergency room 882 5.78 
Healthcare setting, dead on arrival 21 0.14 
Deceased’s home 1 288 8.45 
Hospice facility 162 1.06 
Nursing home/long-term care facility 1 931 12.66 
Other 132 0.87 
Total 15 250 100
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Fig. 1. South African weekly deaths from natural causes in people aged >1 year, 1 January - 30 June 

2020. (Adapted from [14].)
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in the SA population, where a large proportion of young people 
are immunocompromised due to HIV and malnutrition, among 
other causes, and many have risk factors for complications and 
death from COVID-19. This is further complicated by overlapping 
clinical syndromes as we enter the seasonal influenza and 
pneumonia season, and further complicated in HIV-infected 
people where infections such as Pneumocystis jirovecii pneumonia 
and Mycobacterium tuberculosis also have to be factored into the 
equation. As we deal with COVID-19, we need to be extra vigilant 
that we do not repeat the mistakes of the past.

Conclusion
To ensure an appropriate public health response to COVID-19, 
accurate data on COVID-19-related deaths are needed. Both 
underestimating and overestimating the number of infections 
and the case fatality rate can be detrimental to a proportionate 
public health response. An accurate antibody test might be 
beneficial, but no such test has yet been approved in SA, and 
the exact role of antibody testing has not been defined. In 
addition, given the limited capacity of the hospital and laboratory 
system, relying only on laboratory confirmation is not advisable. 
SA needs to develop clear guidelines on classification of deaths, 
and share this information with all those responsible for certifying 
deaths. Moreover, a universal classification system is needed for 
global surveillance. 

Acknowledgements. None.

Author contributions. Equal contributions.

Funding. None.

Conflicts of interest. None.

1. Zhu N, Zhang D, Wang W, et al. A novel coronavirus from patients with pneumonia in 
China, 2019. N Engl J Med 2020;382(8):727-733. https://doi.org/10.1056/NEJMoa2001017

2. Cucinotta D, Vanelli M. WHO declares COVID-19 a pandemic. Acta Bio-medica: Atenei 
Parmensis 2020;91(1):157-160.

3. World Health Organization. Global surveillance for COVID-19 caused by human infection 
with COVID-19 virus: Interim guidance, 20 March 2020. Geneva: WHO, 2020.

4. Tsang TK, Wu P, Lin Y, Lau EH, Leung GM, Cowling BJ. Effect of changing case definitions 

for COVID-19 on the epidemic curve and transmission parameters in mainland China: 

A modelling study. Lancet Pub Health 2020;5(5)e289-e296. https://doi.org/10.1016/

s2468-2667(20)30089-x

5. Worldometer 2020. Changes in United States data following the new CDC guidelines 

on ‘Case’ and ‘Death’ definition. Worldometer, 2020. https://www.worldometers.info/

coronavirus/us-data/ (accessed 12 November 2020). 

6. Pollán M, Pérez-Gómez B, Pastor-Barriuso R, et al. Prevalence of SARS-CoV-2 in Spain 

(ENE-COVID): A nationwide, population-based seroepidemiological study. Lancet 

2020;396(10250):535-544. https://doi.org/10.1016/S0140-6736(20)31483-5

7. Fang Y, Zhang H, Xie J, et al. Sensitivity of chest CT for COVID-19: Comparison to RT-PCR. 

Radiology 2020 Aug;296(2):E115-E117. https://doi.org/10.1148/radiol.2020200432

8. Wang W, Xu Y, Gao R, et al. Detection of SARS-CoV-2 in different types of clinical specimens. 

JAMA 2020;323(18):1843-1844. https://doi.org/10.1001%2Fjama.2020.3786

9. Onder G, Rezza G, Brusaferro S. Case-fatality rate and characteristics of patients dying 

in relation to COVID-19 in Italy. JAMA 2020;323(18):1775-1776. https://doi.org/10.1001/

jama.2020.4683

10. Winde A. Statement by Premier Alan Winde – our testing strategy is focused on saving 

lives. Cape Town: Western Cape Government, 2020.

11. National Health Service, UK. Coronavirus Act – excess death provisions: Information and 

guidance for medical practitioners. London: NHS, 2020.

12. Boccia S, Ricciardi W, Ioannidis JP. What other countries can learn from Italy during the 

COVID-19 pandemic. JAMA Intern Med 2020;180(7):927-928. https://doi.org/10.1001/

jamainternmed.2020.1447

13. Bradshaw D, Laubscher R, Dorrington R, Groenewald P, Moultrie T. Report on weekly 

deaths in South Africa, 1 January - 30 June 2020. Cape Town: SAMRC, UCT Centre for 

Actuarial Research, 2020.

14. Baud D, Qi X, Nielsen-Saines K, Musso D, Pomar L, Favre G. Real estimates of mortality 

following COVID-19 infection. Lancet Infect Dis 2020;20(7):773. https://doi.org/10.1016/

S1473-3099(20)30195-X

15. National Institute for Communicable Diseases. Impact of COVID-19 intervention on TB 

testing in South Africa 2020. Pretoria: NICD, 2020.

16. Modi C, Boehm V, Ferraro S, Stein G, Seljak U. Total COVID-19 mortality in Italy: Excess 

mortality and age dependence through time-series analysis. medRxiv, April 2020. https://

doi.org/10.1101/2020.04.15.20067074df

17. National Department of Health, South Africa. Update on COVID-19 [press release]. 

6 May 2020. https://sacoronavirus.co.za/2020/05/06/update-on-covid-19-6th-may-2020/ 

(accessed 17 November 2020).

18. Woolf SH, Chapman DA, Sabo RT, Weinberger DM, Hill L. Excess deaths from COVID-19 

and other causes, March - April 2020. JAMA 2020;324(5):510-513. https://doi.org/10.1001/

jama.2020.11787Joint United Nations Programme on HIV and AIDS. 

19. Joint United Nations Programme on HIV and AIDS. AIDS epidemic update: Special report 

on HIV/AIDS: December 2006. Geneva: UNAIDS, 2006.

20. Birnbaum JK, Murray CJ, Lozano R. Exposing misclassified HIV/AIDS deaths in South Africa. 

Bull World Health Org 2011;89:278-285. https://doi.org/10.2471/BLT.11.086280

21. Statistics South Africa. Mortality and causes of death in South Africa, 2003 and 2004: 

Findings from death notification. Pretoria: Statistics South Africa, 2006.

22. Porapakkham Y, Rao C, Pattaraarchachai J, et al. Estimated causes of death in Thailand, 

2005: Implications for health policy. Pop Health Metrics 2010;8(1):14. https://doi.

org/10.1186/1478-7954-8-14

23. D’Amico M, Agozzino E, Biagino A, Simonetti A, Marinelli P. Ill-defined and multiple causes 

on death certificates – a study of misclassification in mortality statistics. Eur J Epidemiol 

1999;15(2):141-148. https://doi.org/10.1023/a:1007570405888

24. Chigwedere P, Seage GR, Gruskin S, Lee T-H, Essex M. Estimating the lost benefits of 

antiretroviral drug use in South Africa. J Acq Immune Deficiency Syndr 2008;49(4):410-415. 

https://doi.org/10.1097/qai.0b013e31818a6cd5

Accepted 18 October 2020.

https://doi.org/10.1056/NEJMoa2001017
https://doi.org/10.1016/s2468-2667(20)30089-x
https://doi.org/10.1016/s2468-2667(20)30089-x
https://www.worldometers.info/coronavirus/us-data/
https://www.worldometers.info/coronavirus/us-data/
https://doi.org/10.1016/S0140-6736(20)31483-5
https://doi.org/10.1148/radiol.2020200432
https://doi.org/10.1001%2Fjama.2020.3786
https://doi.org/10.1001/jama.2020.4683
https://doi.org/10.1001/jama.2020.4683
https://doi.org/10.1001/jamainternmed.2020.1447
https://doi.org/10.1001/jamainternmed.2020.1447
https://doi.org/10.1016/S1473-3099(20)30195-X
https://doi.org/10.1016/S1473-3099(20)30195-X
https://doi.org/10.1101/2020.04.15.20067074df
https://doi.org/10.1101/2020.04.15.20067074df
https://sacoronavirus.co.za/2020/05/06/update-on-covid-19-6th-may-2020/
https://doi.org/10.1001/jama.2020.11787Joint
https://doi.org/10.1001/jama.2020.11787Joint
https://doi.org/10.2471/BLT.11.086280
https://doi.org/10.1186/1478-7954-8-14
https://doi.org/10.1186/1478-7954-8-14
https://doi.org/10.1023/a
https://doi.org/10.1097/qai.0b013e31818a6cd5

