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Warning: The Department of Home Affairs has faced sporadic temporary office closures, particularly in areas that
are more affected by COVID-19. This may affect our allocation of a death to a metro area. For example, a death that
occurred in the City of Cape Town might have been registered at an office outside of the City because of a temporary
closure. Closure may also cause a delay in the processing of the death registration which would result in an
underestimate of the deaths in the most recent week. This accounts for the kinks in what should otherwise be a
smooth increase in numbers of deaths in Cape Town and Buffalo, for example.

Glossary:

Actual number of deaths: The actual number of deaths in South Africa have been estimated from the numbers
recorded on the National Population Register using weighting factors set to produce results consistent with those of
the annual Rapid Mortality Surveillance Report to account for deaths of persons who are not on the National
Population Register as well as those that have not been registered with the Department of Home Affairs. The
estimated number of weekly deaths can be downloaded in Excel with this report from the SAMRC website:
https://www.samrc.ac.za/reports/report-weekly-deaths-south-africa

Excess deaths: There is no universal definition of, or understanding of what is meant by, “excess mortality”. It is a term
used in epidemiology and public health that refers to the number of deaths that are occurring above what we would
normally expect. The WHO uses the term to describe “Mortality above what would be expected based on the non-
crisis mortality rate in the population of interest. Excess mortality is thus mortality that is attributable to the crisis
conditions. It can be expressed as a rate (the difference between observed and non-crisis mortality rates), or as a total
number of excess deaths.”

Excess natural deaths associated with COVID-19: Generally, the number of excess deaths per week is calculated as the
number of all-cause deaths in that week less the number that might be assumed to have occurred had there not been
the epidemic (i.e. the counterfactual number), provided that the counterfactual is lower. However, this approach has
generally only been applied to countries where deaths have been tracking the counterfactual before the onset of
significant numbers of COVID-19 related deaths. The method provides a poor estimate of the numbers of COVID-19
and collateral deaths in the early stages of the epidemic when this is not the case. Thus, we estimate the numbers of
COVID and collateral deaths, once a clear upward trend is evident, as the number of actual deaths less a baseline
number determined as a proportion of the predicted number. The proportion is calculated such that the excess deaths
in that week is equal to the confirmed number of COVID-19 deaths for that week. The cumulative number of excess
deaths comprises the sum of the weekly excess plus the cumulative number of confirmed COVID deaths prior to the
establishment of the clear upward trend. Where there is no clear indication of an upward trend, we have not
calculated excess deaths. It is important to note that this estimate of the number of excess deaths is an estimate of the
number of deaths in excess of expectation, due to the Covid-19 epidemic and not of those infected with the SARS-CoV-
2 virus alone (i.e. it includes incidental deaths resulting from such things as shortage of health care and medications
due to either the demands on the health systems by the virus or strategies to combat the epidemic).



https://www.samrc.ac.za/reports/report-weekly-deaths-south-africa

Data Source

Basic demographic information for all deaths registered on the National Population Register are provided to the
SAMRC on a weekly basis. Since the number of deaths has a seasonal trend, historical data from 2018 and 2019 have
been used to predict the number of deaths that could be expected during 2020. Before this was done, the deaths
were weighted to account for incomplete registration of deaths and those that do not have a South African ID
number. The weights were calculated by age, sex, metro/non-metro and natural/unnatural cause to be consistent
with the weights applied in the annual Rapid Mortality Surveillance Reports.t

While we have built up a good sense of the adjustment at a national level through the annual RMS reports and the
National Burden of Disease Study, estimating completeness of registration of deaths below national level is
challenging, particularly given limitations of data available to inform such an exercise, and has required numerous
assumptions. Thus, although the resulting estimates need to be treated with a degree of caution, the difference in
estimate of the cumulative excess deaths between using the NPR data unadjusted and adjusted for under-
registration of deaths is well under 10%.

The Excel forecast function? has been used to predict values for each week of 2020 based on a linear annual trend,
allowing for a seasonal effect over the year. In addition, 95% prediction intervals have been estimated for the
predicted weekly number of deaths for 2020 to give a basis to assess fluctuations. The forecasts have been applied to
the estimated actual number of deaths.

Graphs of the estimated weekly number of deaths, classified by date of occurrence, not reporting, up until
epidemiological week 35 (i.e. the period from 1 January 2020 till 1 September 2020) based on the data received on 7
September 2020 are shown below. The figures plot the estimated numbers of deaths at the start date of each week.
Data for the most recent week has been scaled up to account for the lag in processing registrations. Based on
previous data, the numbers at the national level have been increased by 6.8%.

Sub-national statistics have been compiled for the provinces and metros by allocating the deaths according to the
Home Affairs office where the death was registered. It is assumed that most of the deaths within an area are
registered at an office in the same area. The numbers of deaths from natural causes are reported for each province
and each of the metros.

Estimating the number of COVID-19 and collateral (i.e. deaths arising as a result of the impact of SARS-COV-2
epidemic and the management of this on the provision of health care) deaths is not straight-forward. In developed
countries this is measured using the extent that deaths due to all causes exceed what might be expected had the
epidemic not occurred. For various reasons this is not the best way of estimating COVID and collateral deaths in
South Africa, particularly in the early weeks of the epidemic.

For a start, unnatural deaths are a higher proportion of all deaths in South African than in developed countries, and
reduced significantly as economic and social activity became more limited, particularly in lockdown stage 5. Thus, it
was decided to limit our focus to the numbers of deaths from natural causes.

Further, it was observed that during lockdown the number of deaths due to natural causes fell well below the
predicted number. The weekly numbers tracked the lower prediction interval, probably due to the impact of
lockdown and non-pharmaceutical interventions (NPIs) on the spread of non-COVID communicable diseases.

! Dorrington RE, Bradshaw D, Laubscher R, Nannan N (2020). Rapid mortality surveillance report 2018. Cape Town: South African Medical
Research Council.
2 The Excel function implements is the Holt-Winters triple exponential smoothing (the AAA sub-method).
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Thus, using the predicted value as the base would understate the impact of the COVID-19 epidemic, identify no
COVID or collateral deaths until the week starting 17 June, when there were already over 2,000 confirmed COVID
deaths. It was therefore decided to take as the expected number of deaths a proportion of the predicted number,
that matched the proportion? in the week prior to week when there was a clear rapid increase in numbers (e.g. the
week starting on 6 May for Cape Town, Western Cape and nationally), and the number of cumulative COVID and
collateral cases was set to the number of confirmed cases for that week.

Continuing to use this adjusted base until late June is supported by the observation that the number of natural
deaths in the provinces less affected by COVID-19 continued to track lower than predicted numbers through to the
end of June. However, following the emergence of COVID-19 in most of the provinces, and with uncertainty about
the counterfactual following the seasonal winter peak in numbers of deaths, the baseline is transitioning to the
predicted number of deaths by next week. The estimated numbers of excess natural deaths are reported in Table 1,
relative to this revised base. These numbers are indicated on the graphs. It is important to point out that although it
is probable that the bulk of these numbers of ‘excess deaths’ are likely to be due to COVID-19 it is unclear at this
stage what proportion are COVID deaths and what proportion are collateral deaths.

Although less adequate as a measure at the early stage of the epidemic, Table 2, provides estimates of ‘excess
mortality’ using the measure employed more generally based on all-cause deaths.

Births were not registered by the Department of Home Affairs during lockdown stage 5. This means any that die
before the backlog is processed will not be placed on the National Population Register and thus that the deaths of
these births will not be captured. This report presents the estimated weekly deaths of persons 1 year and older.
Registered births are again being added to the Population Register, but either there remains a backlog in processing
or a lower proportion of births are being registered since lockdown. Once we have confidence that registration of
deaths is back to previous levels, we will include deaths under age 1.

The numbers of excess deaths are declining quite rapidly in some provinces and cities, or has been declining for
sufficiently long enough, to start approaching the predicted number, which is the current baseline for the calculation
of excess deaths. After the number reaches or falls below the baseline, we will cease to accumulate excess deaths.
We will, however, continue to monitor the relationship between the total and predicted number of deaths. Not only
will continued monitoring be necessary to confirm a possible ‘second wave’ but it may also signal (if the actual
deaths remain consistently below the predicted number over time) the need for a revision of the baseline we used.

Comparison of our estimates of COVID and collateral deaths for the Western Cape and City of Cape Town with
other data appears to indicate that the assumption of the baseline/counterfactual trending to the predicted by the
week starting the 22 July is too rapid. However, it is not yet clear how to adjust the baseline/counterfactual to
correct for this.

3 With a small adjustment to ensure that the number of COVID deaths matched the numbers of confirmed cases for that week.
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Trends

e The weekly number of deaths of persons 1+ years of age from all causes has decreased in the last week and
has almost reached the upper uncertainty bound. In the week 26 August — 1 September, there were 10,562
deaths, down from 11,619 deaths in the previous week. The number is 10% higher than the predicted
number based on historical data for this week, with an excess of 934 deaths.

e The number of deaths from natural causes has continued to drop from the peak experienced during the
week starting 15 July. The weekly numbers remain significantly higher than the predicted number, for
persons 1-59 years and for persons 60+ years, being slightly above the upper prediction bound.

e Inthe period, 6 May — 1 September 2020, there has been an excess of 42,396 deaths from natural causes of
persons 1+ year old when using the revised base accounting for lower mortality during lockdown. For people
1-59 years the excess is 13,824 and 28,530 for people 60+ years. Table 1 shows the estimated excess number
of natural deaths in metro areas and the provinces.

e The decrease in the number of deaths from natural causes has resumed in all metros and provinces during
the week ending on 1 September 2020.

e When using the revised base accounting for lower mortality during lockdown, the metros experience
cumulative excess deaths from natural causes: City of Cape Town (3,847), Johannesburg (3,802), Ekurhuleni
(3,431), Nelson Mandela Bay (1,847), City of Tshwane (1,962), eThekwini (1,631), Buffalo City (1,158) and
Mangaung (701).

e Compared with the predicted number of natural deaths from historical data in the week ending 1 September
2020, Free State had 50% more, Northern Cape had 42% more, Gauteng had 15% more, KwaZulu-Natal had
14% more, North West had 11% more, Western Cape had 10% more, Eastern Cape had 7% more and
Mpumalanga had 5% more. The number of natural deaths in Limpopo was the same as predicted from
historical data.

o After remaining below the lower prediction bound, the number of deaths from unnatural causes (e.g. road
traffic fatalities and homicides) has container to increase since the change to level 2 lockdown introduced on
18 August. However, compared with the typical month end increase that is usually experienced, the number
was 6% below the predicted number for the week ending 1 September 2020, within the bounds of statistical

variation.
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Table 1: Number of excess natural deaths of persons 1+ years by province and metro relative to revised
predicted number based on the observed drop during lockdown, South Africa 2020

Region Period Excess deaths
vs revised base
South Africa 6 May — 1 September 42,396
Province
Eastern Cape 3 June — 1 September 9,827
Free State 24 June — 1 September 3,214
Gauteng 10 June — 1 September 11,573
KwaZulu-Natal 6 May — 1 September 6,970
Limpopo 24 June — 1 September 1,433
Mpumalanga 24 June — 1 September 2,166
Northern Cape 14 July — 1 September 832
North West 1 July — 1 September 1,837
Western Cape 6 May — 1 September 5,223

Metropolitan Municipality

Buffalo City 3 June — 1 September 1,158
City of Cape Town 6 May — 1 September 3,847
Ekurhuleni 10 June — 1 September 3,431
eThekwini 17 June — 1 September 1,631
Johannesburg 10 June — 1 September 3,802
Mangaung 25 June — 1 September 701
Nelson Mandela Bay 3 June — 1 September 1,847
City of Tshwane 10 June — 1 September 1,962

Note: Period has been determined based on when an upturn in the number of natural deaths became apparent. Parts
do not sum to the whole because office closures due to Covid-19 may have led to registration of deaths at other offices
which may not be in the same area, and random fluctuation at the point at which the baseline is determined.



Table 2: Number of excess deaths from all causes of persons 1+ years by province and metro relative to
predicted number based on historical trend, South Africa 2020

Region Excess deaths
vs forecast
South Africa 36,313
Province
Eastern Cape 9,342
Free State 3,162
Gauteng 10,835
KwaZulu-Natal 6,086
Limpopo 580
Mpumalanga 1,998
Northern Cape 871
North West 1,976
Western Cape 4,220
Metropolitan Municipality
Buffalo City 959
City of Cape Town 2,788
Ekurhuleni 3,014
eThekwini 1,505
Johannesburg 3,609
Mangaung 677
Nelson Mandela Bay 1,772
City of Tshwane 1,919
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Eastern Cape weekly deaths from natural causes 1+ years : 1 Jan - 1 Sep 2020
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Natal weekly deaths from natural causes 1+ years: 1 Jan-1 Sep 2020
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North West weekly deaths from natural causes 1+ years: 1Jan - 1 Sep 2020
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Buffalo City Metro weekly deaths natural causes 1+ yrs
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have been scaled to the estimated actual number of death and for the last week has been adjusted for delayed registrations
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eThekwini Metro weekly deaths from natural causes 1+ yrs: 1Jan -1 Sep 2020

800

1,631 excess deaths since 6 May

8 g

500

400
300

200

100

0¢-230-91
0¢-23Q-¢0
0T-AON-8T
0T-AON-¥0
02-190-T¢
02-190-£0
0z-das-g€¢
0z-d3s-60
0¢-8ny-92
02-8ny-ZT
0Z-INf-6¢7
0Z-IN-S T
0Z-INf-T0
0T-uUnf-£T
0Z-unf-€0
0C-AeN-0T
0z-AeIN-90
0c-1dy-¢e
0z-1dy-80
07-1BIN-ST
0C-1BN-TT
0¢-924-92
07-934-2T
0T-Uef-6T
07-Uef-ST

0-Uer-1o

Base

- Upper Prediction Bound

- Lower Prediction Bound

Forecast

e \\eckly deaths

Johannesburg Metro weekly deaths natural causes 1+ yrs: 1 Jan -1 Sep 2020
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Mangaung Metro weekly deaths natural causes 1+yrs: 1 Jan - 1 Sep 2020
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Numbers have been scaled to the estimated actual number of death and for the last week has been adjusted for delayed registrations
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Nelson Mandela Metro weekly deaths natural causes 1+yrs: 1 Jan- 1 Sep 2020
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City of Tshwane Metro weekly deaths natural causes 1+ yrs: 1 Jan - 1 Sep 2020

1,962 excess deaths since 6 May
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RSA weekly deaths from unnatural causes: 1Jan -1 Sep 2020
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