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About the South African COVID-19 Modelling Consortium  

The South African COVID-19 Modelling Consortium is group of researchers from academic, non-profit, and 

government institutions across South Africa. The group is coordinated by the National Institute for 

Communicable Diseases, on behalf of the National Department of Health. The mandate of the group is to 

provide, assess and validate model projections to be used for planning purposes by the Government of South 

Africa. For more information, please contact Dr Harry Moultrie (harrym@nicd.ac.za). 

 

Context for interpreting projections 

The results presented below must be interpreted carefully and considering the following points of additional 

context: 

Not all COVID-19 infections will be detected. Infected individuals who may be asymptomatic or 

mildly ill are not likely to seek out a diagnostic test. Additionally, with laboratory and testing constraints, it is 

not always possible to test all individuals who seek laboratory confirmation. A meeting of epidemiologists was 

convened at the NICD to estimate the number of cases active in the population that were not being detected. 

The number of confirmed COVID-19 cases, evolution of patient under investigation criteria for COVID-19 

testing, the number of contacts identified and proportion traced, and publications/reports on under-detection 

rates in other countries were reviewed. It was concluded that all hospitalised severe and critically ill cases 

would be detected while only 1 in 4 mildly ill cases would be detected. This inflation factor is applied in the 

model projections. The true value is unknown and is likely to vary through time and geographically. For 

example, it is likely that with a scale-up in testing and laboratory facilities this inflation factor will go down. 

The estimate may be revised for future projections. Serosurveillance studies are being planned to provide 

more robust estimates.  

Projections at the population level do not capture local clustering of cases. The methods used 

in this report make simplifying assumptions regarding how contacts between infectious and uninfected people 

occur and assume that mixing is random at the provincial level. The models therefore cannot capture the 

differences in risk experienced by some members of society – e.g. health care workers or those living in 

close, confined quarters such as prisons – nor can it capture the effects of specific events – e.g. religious 

gatherings and funerals – on local transmission. 

Models project total need for hospital and ICU beds. As currently formulated, the model assumes 

that hospital resources, including availability of general ward and ICU beds, staff, and ventilators, will be able 

to meet demand. This approach is intended to demonstrate the system-wide need for these resources. In 

reality, the demand for these resources is expected to exceed capacity. The effect, in particular on mortality, 

of not being able to meet ICU and ventilator demand is not taken into account in the model, nor are the effects 

of any rationing of these resources. 

Estimating mortality due to COVID-19. There is considerable uncertainty when projecting mortality 

due to COVID-19 using mathematical models. At this early stage of the epidemic, it is unclear what proportion 

of people who become infected will die as well as precisely how many people will become infected over the 

course of the epidemic.  It is also unclear how risk factors such as HIV, TB, and non-communicable diseases 
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will impact COVID-19 mortality in South Africa. In the model presented here, mortality has been projected 

using age-specific mortality from the Chinese epidemic adapted to the South African population.  

It is particularly important to note that the projections over a six month period for South Africa cannot 

be compared to current mortality in other COVID-19 affected countries, as mortality would have been 

observed for at most three months in those countries. All countries are currently in the early phase of their 

epidemics, with resurgence expected in the coming months. Current model projections track observed 

mortality in South Africa estimating 2 deaths per million population by 4 May 2020. This rate falls below 

countries such as Algeria (11 per million) and Egypt (4 per million) on the same date 

(https://www.worldometers.info/coronavirus/). The mortality and case projections are also determined on the 

assumption that social distancing will continue after the 5-week lockdown. New national and/or 

geographically targeted interventions will impact the expected deaths due to COVID-19.  

Models do not account for population-wide behaviour changes in response to high levels of 

mortality. The projections provided in this document are based on an assumption that after the lifting of hard 

lockdown measures, Level 4 restrictions are assumed to be in place for one month following which social 

distancing will continue at a moderate level, reducing transmission by 10-20%. No further responses to the 

epidemic are incorporated, either government-imposed measures such as lockdowns or natural behavioural 

changes induced by the severity the epidemic. In recent epidemics of severe disease, including the Ebola 

epidemic in West Africa, the population’s response to high local mortality has played an important role in 

reducing the rate of epidemic growth and the ultimate number of infections and deaths. Similar dynamics 

have likely contributed to the decline of severe COVID-19 epidemics in countries such as Spain and Italy. 

The extent to which population-wide behavioural changes may influence the spread of the epidemic in South 

Africa, or how these changes may vary across the population, are unknown and not taken into account in the 

projections provided in this report. 

Projections will improve with new data. At the time of this report, very limited data are available 

beyond the number of new cases confirmed through time at the national and provincial level. Additional data, 

in particular health system utilization data such as numbers of hospitalizations occurring in different 

geographic areas and duration of stay for patients requiring different types of care, will be required to further 

refine the model and tune it to the South African context. The uncertainty range in the projections has been 

generated by varying a subset of model parameters. These ranges will be modified as local data become 

available. 

Understanding of the virus’s epidemiology is continually evolving, both locally and globally. 

Important parameters about which there remains substantial uncertainty in the scientific literature include 

the proportion of infections that are truly asymptomatic, the relative infectiousness of these asymptomatic 

individuals, and the relative duration of infectiousness for these individuals, as well as the severity profile 

of cases in different contexts. An Appendix presented in the national long-term projectiosn report provides 

a sensitivity analysis that examines the effect of varying these factors on the timing and magnitude of the 

expected epidemic peak. 
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Note on the long term and short term projections for COVID-19  

Three companion reports have been produced by the National COVID-19 Modelling Consortium to project 

cases and deaths for the COVID-19 epidemic in South Africa.  

1. Short Term Projections: May 2020 

2. Long Term National Projections 

3. Long Term Provincial Projections 

There are a number of key differences in the assumptions used to generate projections in the short and long 

term.  

In the long run, it is expected that biological characteristics of the disease, its progression, severity and 

mortality, will be similar across the nine provinces. In order to generate long term projections, all provinces 

were assumed to have the same basic reproductive number (R0), though this number was allowed to vary 

stochastically.  

However, in the early stages of the epidemic, the disease may have seeded differently in the provinces and 

in communities with varying contact behaviour. Stochastic events such as clusters of cases or sharp 

increases in deaths may occur that are divergent from the average pattern. Hence the differences in patterns 

of growth of the epidemic tend to be larger at the beginning of the epidemic, but reduce as the epidemic 

progresses. Thus, to provide short term projections reflective of the trends observed in reported deaths, 

different R0 values were estimated for each of the provinces.  

These stochastic fluctuations are not expected to continue in the long run and therefore the basic reproductive 

number is assumed to be the same for all provinces in the long term projections. For this reason, there is a 

lack of congruence between the short term projections for 29 May 2020 and the long term projections for 1 

June 2020 in the national and provincial reports.  

The short-term projections will be updated on a weekly basis. We are planning to update the long-term 

projections towards the end of May, taking into account two aspects: 

 additional data on the development of cases and deaths after the end of lock-down, which will give 

us a better estimate of the impact of Level 4 restrictions;  

 better consideration of the spatial aspects of the epidemic at lower geographical scales. 
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Figure 1: Eastern Cape 
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Table 1: Eastern Cape 
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Figure 2: Free State
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Table 2: Free State 
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Figure 3: Gauteng
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Table 3: Gauteng 
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Figure 4: KwaZulu-Natal
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Table 4: KwaZulu-Natal 
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Figure 5: Limpopo
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Table 5: Limpopo 
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Figure 6: Mpumalanga
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Table 6: Mpumalanga 
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Figure 7: Northern Cape 
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Table 7: Northern Cape 
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Figure 8: North West 
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Table 8: North West 
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Figure 9: Western Cape 
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Table 9: Western Cape 
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Data sources 

The model has been informed by published and pre-print academic literature, global COVID-19 case 

information (specifically from the European CDC, World Health Organization and China CDC), South African 

population statistics from Stats SA’s 2019 mid-year report, expert input from members of the SA COVID-19 

Modelling Consortium, and national case details from the South African National Institute for 

Communicable Diseases and https://sacoronavirus.co.za/category/press-releases-and-notices/. 

About the National COVID-19 Epi Model  

The National COVID-19 Epi Model (NCEM) is a stochastic compartmental transmission model to estimate 

the total and reported incidence of COVID-19 in the nine provinces of South Africa. The outputs of the model 

may be used to inform resource requirements and predict where gaps could arise based on the available 

resources within the South African health system. The model follows a generalised Susceptible-Exposed-

Infectious-Recovered (SEIR) structure accounting for disease severity (asymptomatic, mild, severe and 

critical cases) and the treatment pathway (outpatients, non-ICU and ICU beds) as shown in Figure 4. 

Contributors to the NCEM include Sheetal Silal, Rachel Hounsell, Jared Norman, Juliet Pulliam, Roxanne 

Beauclair, Jeremy Bingham, Jonathan Dushoff, Reshma Kassanjee, Michael Li, Cari van Schalkwyk, Alex 

Welte, Lise Jamieson, Brooke Nichols and Gesine Meyer-Rath. For more information please contact Dr 

Sheetal Silal (sheetal.silal@uct.ac.za).  
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Generalised SEIR Model Structure (Disease and Treatment Pathway) 
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Key Parameter Values  

 

Parameter Value*(range) Sources 

Infection 

severity** 

Proportion of cases that are asymptomatic 75% (0.7, 0.8) [1], [2], [3] 

Mild to moderate cases among the 

symptomatic 

(95.64%, 96.78%) [5] 

Severe cases among the symptomatic (2.46%-3.64%) 

Critical cases among the symptomatic (1.16%-1.45%) 

Proportion of cases that are fatal (0.30%, 0.412%) [4], [5] 

Timeframes & 

treatment 

durations 

Time from infection to onset of 

infectiousness 
4 days (2.0-6.0) 

[4], [6], [7], [8], 

[9], [10] 

with input from 

analysis of 

NICD data. 

Time from onset of infectiousness to onset 

of symptoms 
2 days (1.0-3.0) 

Duration of infectiousness from onset of 

symptoms 
5 days (4.0, 6.0) 

Time from onset of mild symptoms to 

testing 
4 days (3.0-5.0) 

Time from onset of symptoms to 

hospitalisation 
5 days (4.0–6.0) 

Time from onset of symptoms to ICU 

admission 
9 days (7.0–11.0) 

Duration of hospital stay 12 days (8.0–14.0) 

Duration from ICU admission to discharge 18 days (14.0–18.0) 

Duration from ICU admission to death 5 days (4.0-7.0) 
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