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The COVID-19 pandemic is a global public health threat that has spread rapidly to affect 169 
countries within the past few months, resulting in more than 328 000 detected infections and 
14 366 deaths as of the 22nd of March.1 COVID-19, or Coronavirus disease 2019, is the name 
of the disease that results from an infection with the SARS-CoV-2 virus. COVID-19 is a 
respiratory disease that can range from a mild upper respiratory tract infection, associated with 
flu-like symptoms, fever and a dry cough, that can progress to more severe disease, resulting 
in pneumonia and acute respiratory distress.2 People most at risk for severe disease include 
older people and people with other underlying health conditions, such as pregnancy, lung 
conditions such as emphysema, asthma and Tuberculosis, heart conditions, diabetes and people 
who are immunocompromised owing to conditions such as cancer or HIV infection.  
 
The risk of developing a symptomatic infection increases with age – it is estimated to increase 
by approximately 4% per year among adults aged 30-60 years.3 The overall symptomatic case 
fatality rate – the probability of dying after developing symptoms – was estimated to be 1.4% 
for the outbreak in Wuhan, China, which is where the first cases were detected (the study can 
say with 95% confidence that it is between 0.9 and 2.1%).3 This number varies greatly with 
age – people above the age of 59 were 4.2-6.1 times more likely to die after developing 
symptoms than those aged 30-59, while those aged below 30 years were 0.3-1.1 times more 
likely to die compared to those 30-59 years of age.3 These estimates are dependent on a large 
range of factors, including how many sick people can and will go to the hospital and how many 
infected people with milder disease are properly diagnosed in overwhelmed healthcare 
systems, so the numbers will vary across different environments. However, the increased risk 
for people who are older or have underlying health conditions remain constant and urgent.  For 
example, 42.2% of the people who died in Italy up to March 13 were age 80-89 years, 32.4% 
were aged 70-79%, 8.4% were aged 60-69 years and 2.8% were aged 50-59 years. More than 
66% of the people who died in Italy had underlying health conditions including, diabetes, heart 
disease, cancer or were current/former smokers.4 
 
The SARS-CoV virus is a coronavirus related to the virus that resulted in the SARS epidemic 
of 2002-2004 in East and South East Asia.5  This virus is a zoonotic virus, which means it was 
transmitted from an unknown animal source into the human population, which likely occurred 
in a market that sells live animals in Wuhan, China, in November or December 2019.2,6  
 
The SARS-CoV virus spreads by respiratory droplets produced when the infected individual 
sneezes or coughs. However, transmission does not require a person to come into direct contact 
with someone coughing or sneezing. The virus can remain infectious in droplets for up to three 
hours, and the droplets can remain in the air for hours too.7 Notably, the virus can remain 
infectious on surfaces such as plastic or stainless steel for up to 72 hours.7 It is also suspected 
that the virus can spread through contact with feces, though evidence of transmission through 
feces remains limited.8 
 
Respiratory viruses like SARS-CoV-2 can spread very quickly. Mathematical modelling 
studies have found that every person infected with the SARS-CoV-2 virus will, on average, 



infect 2-3 other people.9 This number will vary from person-to-person based on a number of 
factors:  the severity of the infected person’s symptoms and how much virus the body produces, 
the length of the infection, how many people the infected individual comes into contact with 
and how many of those people already have immunity against the disease.9  Regardless, if those 
average of 2-3 people also infects an average of 2-3 people who then infect 2-3 people etc., the 
epidemic enters a period of exponential growth, where the number of infected people can go 
from a hundred cases to thousands of cases in two weeks. It is estimated that the time it took 
for the daily disease incidence – the number of new cases – to double in Wuhan, China, was 
4.6-6.1 days.3  
 
To control the epidemic, every infected person needs to on average infect less than 1 individual. 
Mathematical modelling suggests that to achieve this for a virus that is as transmissible as 
SARS-CoV-2, approximately 60-66% of transmissions need to be blocked to effectively 
control the outbreak.9 This could be achieved by vaccinating two-thirds of the population, but 
vaccine development, production and administration is a long way off.10 
 
It is therefore very important that all response efforts are aimed at identifying infected 
individuals, treating them and reducing their contact with people who are still susceptible to 
the disease – people who have no immunity to the virus. However, containment of the disease 
by this early detection of cases, contact tracing and quarantine of cases and everyone they came 
into contact with is highly complicated for the SARS-CoV-2 virus because the vast majority 
of people will experience no symptoms or mild, non-specific disease. This resulted in 
approximately 86% of infections going undetected during the early epidemic in Wuhan, 
China.11 These asymptomatic people are still able to transmit the virus to people they come 
into contact with, and will transmit the virus onwards if they are not detected and isolated. Even 
if people are symptomatic, it is estimated that 15% of transmission happens before the onset of 
symptoms.12  
 
A mathematical modelling study based on the populations of the United Kingdom (UK) and 
the United States of America (USA) estimates that 81% of the population will be infected with 
SARS-CoV-2 over the course of the epidemic if no action is taken by the respective 
governments and there are no changes in individual behavior.13 Other studies estimate that 25-
50% of the population of the USA will be infected if there are no intensive public health 
interventions.3  The study centered on the UK and USA estimated that COVID-19 will directly 
result in approximately 510 000 deaths in the UK and 2.2 million in the USA if nothing is done 
to stop the epidemic.13 These numbers only reflect the direct mortality resulting from the 
epidemic, and do not account for deaths from other health conditions that go untreated because  
healthcare systems are overwhelmed by COVID-19.13 A different mathematically study based 
on the early epidemic in China found that, without public health interventions such as case 
isolation and quarantine, intra-country travel restrictions and population-wide physical 
distancing, the provinces outside of Hubei - where the epidemic started in late December - 
would have had at least 125 times more cases by the end of February.14 
 
These countries are very different from South Africa in meaningful ways, including geographic 
scale, population size and density and movement, prevalence of underlying disease including 
HIV/TB, malnutrition and cardiometabolic conditions, public health and sanitation 
infrastructure and economic resilience and inequality. These differences make it difficult to 
generalize study findings to a South African context, which also notably has a much younger 
population than countries such as the UK and Italy. However, what is certain is that disease 
transmission and severity will be exacerbated by the factors listed above, and that radical and 



rapid action is required on many levels, across government, industry and South African 
communities to ensure that South Africa does not experience mortality figures like those 
estimated in the studies.  
 
There is no vaccine or combination of drugs known with certainty that can be used to 
effectively treat infected individuals, and it is unlikely that a vaccine will be developed and 
widely available in less than 12-18 months.10 In the absence of these interventions, the global 
community needs to rely on so-called non-pharmaceutical interventions to reduce transmission 
and delay the peak of the epidemic to ensure there is enough time to prepare the public 
healthcare system and other interventions, and initiate development of vaccines or 
pharmaceutical therapies. Non-pharmaceutical interventions are public health measures aimed 
at reducing the spread of the disease by reducing physical contact between people in the 
population. These measures include isolation of infected individuals, contact tracing  - where 
healthcare workers identify every person the infected individual came into contact with, and 
test, treat and isolate them too -, cancellation of mass gatherings, school and workplace closure, 
travel restrictions and increased public and private hygiene.14  
 
Some countries like the UK and the Netherlands have considered a so-called mitigation 
approach to control the epidemic and minimize mortality. This approach is geared towards 
slowing the epidemic down without necessarily stopping it. This would “flatten the curve”, 
which means it would reduce the sharp peak of new cases occurring in a short time period to 
decrease pressure on healthcare systems by spreading it over a longer period of time while 
simultaneously protecting those most at risk of severe disease.13 This is undertaken through a 
combination of home-based isolation of infected individuals, quarantine for their families and 
physical distancing implement for those people most at risk for severe disease, including the 
elderly and people with other health conditions. Isolation and quarantine here means 
eliminating a person’s contact with the general public for 1-2 weeks completely to stop the risk 
of onward transmission.13 This combination of interventions would have to be maintained for 
the entire epidemic period to be successful.13 The approach also relies on herd immunity to 
protect people. Herd immunity is a threshold – it is the percentage of people in the population 
who need to be immune to a virus (either through vaccination or because they have encountered 
the virus and developed immunity naturally) for the virus to stop circulating and not cause an 
epidemic because there is not enough people it can infect.  
 
However, this approach is very controversial. Mathematical modelling for the United Kingdom 
estimates that, even though the mitigation approach reduces mortality rates by 50%, it will still 
result in hundreds of thousands of deaths and that there will still be 8 times higher demand on 
the public health system’s capacity than it can meet in the UK and USA.13 The approaches’ 
reliance on herd immunity is also problematic, as there is currently not enough certainty about 
how immunity to the SARS-CoV-2 virus works e.g. how long it will last or whether it protects 
people completely, so it’s difficult to know what that threshold should be. It is also not an 
ethically viable policy in the South African context, where more than 7.7 million people are 
living with HIV.15 Immunocompromised people, e.g. people with HIV but also other health 
conditions such as cancer, cannot mount adequate immune responses to protect themselves 
against the SARS-CoV-2 virus, and are therefore at high risk for severe disease and death.  
 
The mitigation approach is therefore not a viable option. The only option is an approach called 
epidemic suppression, which is aimed at reversing the growth of the epidemic by reducing the 
number of infections to very low numbers by intensive control measures which are maintained 
in the long-term, until vaccines are made available.13   



 
Mathematical modelling has shown that suppression of the epidemic will require an integration 
of interventions but will be strongly dependent on isolation of infected individuals, quarantine 
of their families, physical distancing of the entire population and school/university 
closures.13,14 The suppression approach was pursued in China, where the intensive public health 
intervention and quarantine is estimated to have reduced transmissibility by 48% (the study 
can say with 95% confidence that reduction in transmissibility was between 24% and 71%).3 
Other studies support the substantial reduction, estimating it reduced transmission by 55% 
within two weeks.16 
 
Centrally, all non-pharmaceutical interventions rely on early detection and immediate isolation 
of cases and tracing and testing of all people they came into contact with.14 It is therefore vital 
that testing is freely and uniformly available in the public sector, though this will require a lot 
of laboratory capacity, both in terms of human resources and testing resources such as reagents. 
For it to work, testing rates need to be incredibly high and not just limited to people who have 
symptomatic illness or are hospitalized. South Korea has managed a level of epidemic 
suppression without the population-wide physical distancing and lockdown policies of most 
nations as it has tested approximately 270 000 people as of 16 March, including setting up 
accessible drive-through testing facilities.17 High rates of testing of the general public means 
infected individuals are diagnosed, undergo contact tracing and are isolated whether they are 
symptomatic or not. This vitally prevents onwards transmission from asymptomatic people 
(which can be up to 86% of infections), which does not happen when tests are only performed 
in hospitals.11   
 
The timeline for testing and processing needs to be extremely rapid, so that infected individuals 
can be isolated within hours of testing to reduce further exposure. In Wuhan, results were 
processed within 4 hours with immediate isolation of cases to prevent further spread. In the 
UK, it took 2-4 days to receive test results initially, with patients often sent home to await test 
results, which naturally risks exposing more people to infection.18  Both of these country’s 
response relied on public healthcare systems. The South African Department of Health has 
stated that the National Health Laboratory Service has the capacity to do 5000 tests per day, 
and commendable efforts are ongoing to expand capacity to 15 000 tests per day, which will 
enable more continued testing and isolation. However, as of 19 March, 97% of diagnoses came 
from the private sector, which is not economically accessible to the vast majority of South 
Africans.19   
 
A study of the early epidemic in China showed that, though inter-city travel restriction did not 
prevent the disease from spreading outside of Wuhan, it did greatly reduce the number of 
infections that went on to start epidemics in other cities, thereby reducing transmission and 
delaying the peak of the epidemic, as well as stopping the spread of the disease to more remote 
areas.14 However, this intervention has to be implemented at the start of the epidemic, and is 
unlikely to be effective if there is wide-scale community transmission, as observed in South 
Africa. Community transmission here means that there are cases detected that have no known 
travel history to high risk countries or links to known infected individuals. In short, the source 
of their infection is unknown, indicating that there is undetected transmission happening in the 
community.  
 
Physical distancing of the entire population, including in the workplace and wider community 
and public spaces such as public transport and restaurants, was found to be most effective 
approach to reducing transmission in the mathematical models.13 Again, approximately 80+% 



of people infected with SARS-CoV-2 are asymptomatic or have mild disease and can spread 
the disease as symptomatic individuals do. In Wuhan and Shanghai in China, the average 
number of people individuals come into contact with per day decreased from 15 to 2 owing to 
social distancing policies.20 Population-wide physical distancing is therefore vital to reduce the 
spread of the disease from people with mild or asymptomatic infections, as they are not likely 
to be detected and isolated like cases that end up in hospital.21  
 
Infected individuals can shed (produce) and spread the virus for more than 20 days, though it 
is unclear whether these individuals can contribute to transmission for the entire period or just 
the first week or two.22 Isolation and quarantine periods need to be at least 2-3 weeks to account 
for variation in the period of viral shedding. Additionally, the WHO China Joint Mission report 
states that approximately 80% of transmission occurred within households, so it is incredibly 
important to separate infected individuals from their families and communities if possible, and 
provide them with care in so-called quarantine zones, as household density is even higher in 
South Africa than most of China.23 Notably, this number (80%) may be lower, as it was 
estimated after very intensive physical distancing policies had already reduced most people’s 
contact with the general public.13  
 
Workplace closures are central to reducing transmission rates for adults aged 20-50 as this is 
where the majority of social contact happens - though good data on population contact patterns 
are  biased towards the USA and UK.24 Nevertheless, remote work for those who are able is 
therefore vital to lowering overall transmission rates and should be widely implemented across 
private and public industries, and made non-voluntary by government mandate if industry is 
non-responsive. The effectiveness of this policy is far more limited in the South African 
context, as the vast majority of employed South Africans work in industries where remote work 
is not an option, and do not have the economic means to stop going to work or survive a period 
of unemployment. This also means that workclosure policies are unlikely to reduce the use of 
public transport significantly as it has in countries such as China, the UK and South Korea. 
Reduced use of public transport is vital to reducing transmission as it holds a very high 
exposure risk owing to density and a lack of ventilation in taxis, busses and trains.  
 
School closures are a very important intervention as even though it appears children are far less 
likely to develop severe illness, they contribute to onwards transmission of the disease just as 
adults do.23,25 Closing schools effectively breaks the social contact and therefore transmission 
links between households, but will not suppress the epidemic without additional population-
wide physical distancing and good case isolation.13  School closures indirectly increases the 
rate of physical distancing in communities as parents are forced to stay home, though this 
benefit is downweighed by the economic implications of parents not being able to go to work, 
including work in essential sectors such as healthcare. Countries such as the Netherlands and 
Austria have kept schools open for the children of essential workers.  
 
Increased private and public hygiene programs are also key interventions to reduce people’s 
probability of infection. As noted, the virus can remain infectious not only in respiratory 
droplets, but also on surfaces for several days.7 Effective hygiene measures need to include 
recommendations on hand washing – with hot water and soap or 60+% alcohol based sanitizers 
for at least 30 seconds-, coughing and sneezing safety -  into tissues or elbow-, as well as 
recommendations not to touch one’s face or surfaces as much as possible. Centrally, unequal 
access to sanitation infrastructure in South Africa complicates effective hygiene approaches 
and must be systematically addressed.  
 



In combination, these aggressive interventions were found to reduce mortality and delay 
pressure on critical care in the public health system. As noted, policies fundamentally need to 
aim to reduce mortality, but must also work to delay epidemic peaks to prevent healthcare 
systems from being overwhelmed, which would result in excess mortality. Global estimates 
suggest the percentage of symptomatic cases that require hospitalization increases with age, 
with 45% of hospitalizations occurring in adults aged 65 and above in the USA. However, it is 
important to note that 18% and 20% of hospital admission were for infected individuals age 
45-54 and 20-44 years respectively during the early epidemic in the USA. Younger people are 
still capable of developing severe disease, even if mortality is disproportionately lower than in 
the older population.26 These estimates are based on data from countries around the world, 
including China, USA and Italy, that have a very different burden of underlying disease 
compared to South Africa. It is likely that these numbers will be an underestimate in some age 
categories where there are high rates of HIV/TB infections in South Africa, though not enough 
is known about co-infection between SARS-CoV-2 and HIV/TB to get good adjusted 
estimates. However, up to 30% of hospitalized cases required critical care, including 
mechanical ventilation, in the early waves of COVID-19 in China and Italy.13 Hospital stays 
for critical and non-critical patients can be upwards of 10 days, as they need to be test negative 
before they are discharged.13 It is therefore vital to slow the peak of the epidemic, so that there 
are enough hospital beds and critical care infrastructure for all severely ill patients who require 
it. 
 
Notably, the study based on the UK and USA found that, for these measures to work, they 
would have to be in place for at least 5 months.  The studies suggest that as soon as these 
intensive interventions are relaxed (after 5 months), the number of infections would start to 
increase again and result in another epidemic later that year, which may be even bigger than 
the first.13,14 This is because of the level of immunity in the population – if the suppression 
approach is very successful in the first epidemic, then there will not be a lot of people who are 
infected and develop immunity. These people will be susceptible to being infected in the 
second wave of infections. It is highly unlikely that reinfection with the same strain of the virus 
will happen within 1-2 years after immunity has developed – a small study in non-human 
primates reports that monkeys that developed immunity against the SARS-CoV-2 virus did not 
get reinfected.27 However, many questions remain about the immune response to the SARS-
CoV-2 virus including how long immunity lasts, and studies in humans including studies of 
the immune response of the people who recovered from COVID-19 are urgently required. 
 
The larger challenge in taking the suppression approach is therefore that these intensive 
measures need to be maintained to control the epidemic sustainably until a vaccine is developed 
and made available, which will potentially take 12-18 or more months. Even after vaccine 
development, there is a lot of uncertainty around how well the vaccine will work, or when there 
will be large enough stocks to provide vaccination to all individuals in affected countries.10,13,14 
The effectiveness of the interventions such as physical distancing, depends on their likeliness 
to succeed in different social contexts – how aware the public is of the problem and 
interventions as well as how well people adapt their behavior to reduce risks. This does add a 
lot of uncertainty to estimates of how long initial suppression policies will have to be applied, 
but in all likelihood, the answer is still at least 3-6 months.13,14  
 
After the initial exponential growth of the epidemic is suppressed, it is possible to move to 
intermittent physical distancing, where recommendations for physical distancing are relaxed 
for short periods of time based on trends in disease surveillance.13 Modelling suggests that 
physical distancing and school/university closures can be done on an “adaptive” basis for two 



years. Under this approach, physical distancing and school/university closures can be relaxed 
after the period of initial suppression (the first wave of the epidemic), but will be applied again 
if the number of cases in the intensive care units of hospitals reach a certain threshold.13 This 
hospital-based surveillance policy aims to reduce deaths by ensuring that the public health 
system capacity is able to serve all severely ill individuals, while allowing normal life to 
reassume to some extent. The threshold will therefore be dependent on the healthcare system 
capacity of South Africa. For the approach to work, case isolation and quarantine needs to be 
maintained throughout, with high rates of testing of the general population, as currently 
performed in South Korea, where physical distancing policies are more relaxed because of their 
high rate of testing and isolation of asymptomatically and symptomatically infected 
individuals. 
 
However, it is estimated that full suppression policies including school and universities closure 
and population-wide physical distancing, will likely have to be maintained for 66% of the time 
period leading up to the development of a vaccine.13 Some scientists have also suggested that 
large scale serological tests – testing for antibodies which would indicated a person is immune 
to the virus at that time – may help guide relaxation of these policies, including who can return 
to work to help provide care in the public healthcare system or alleviate the economic effects 
of the more intensive interventions.28  
 
Suppression policies have appeared to work in China and Singapore in the short term. 
However, policies have started to relax in recent weeks, with many people returning to normal 
activities. It remains to be seen whether the number of new cases detected in China will rebound 
in the coming weeks, which would help guide other countries on the necessary duration of 
effective suppression policies. There have been an increase in new cases in Singapore over 
recent weeks, with the majority of these cases imported from the USA and the EU.29 This 
highlights the risk of imported cases restarting epidemics in countries where the epidemic was 
initially controlled such as China and Singapore and emphasizes the need for all countries to 
act collectively and equally in a globally connected world for effective suppression.  
 
The South African government are to be commended for their early initiation of public health 
interventions. In outbreak response, it is the speed of response that matters most. Suppression 
approaches work best when executed when community transmission of the virus is still low 
and demand in the public health sector has not surged. Mathematical modelling from the early 
epidemic in China suggests that the number of cases in February, approximately one to three 
months after the virus started circulating, could have been reduced by 66%, 86% and 95% if 
interventions were in place one, two or three weeks earlier respectively in province outside of 
Hubei.14  
 
South Africa implemented many of its policies, including bans on gatherings above 100 people, 
school closures and recommendations for physical distancing before community transmission 
was at more than 100 detected cases, whereas most European countries and the USA only 
enacted these vital policies after community acquired infections were far more widespread.25,30 
The declaration of a national disaster has also enabled more operational measures to be pursued 
by further legislation and drafting of new regulations. These efforts are  ongoing, and it remains 
to be seen if more interventionist policies in terms of closure of workplaces and nonessential 
community locations and establishment of wide-scale quarantine zones are pursued in the 
future.30 
 



South Africa initially issued travel restrictions on high and medium risk countries, with all 
travelers subjected to testing and isolation.31 This was recently followed by travel bans of 
foreign nationals with history of travel to high risk countries, visa cancellation and the closure  
of 37 ports of entry.30 However, studies find that for outbreaks to be controlled by identification 
of imported cases and contact tracing alone, approximately 80% of the contacts of cases must 
be identified.12  Controlling an outbreak from imported cases is therefore nearly possible when 
80% of cases are asymptomatic. Studies confirm that airport screening during COVID-19 was 
very ineffective. In a study of people returning to China via air travel, about 40-50% of infected 
individuals were not detected by airport screening because they were asymptomatic, their 
symptoms were too mild or because of practical issues in the screening process.25 
 
Policies to limit the sale of alcohol are likely to reduce contact at community locations such as 
restaurants, bars and shebeens. However, the choice to allow these locations to continue 
operating if density is below 50 people even within time restrictions is ill advised and likely to 
result in onwards transmission as adequate physical distancing of 2-3 meters cannot possibly 
be maintained. Countries such as the Netherlands, France, Germany, Italy and Spain have 
already enacted so-called lockdown policies to close all commercial community locations such 
as gyms, theatres, cinemas, restaurants, cafes and nonessential retail stores to restrict contact 
between the general population and protect workers.32 South Africa may need to move to 
mandate similar policies so as to not undermine its commendable efforts in other areas, though 
the economic implications are likely to be immense without government and industry 
redistribution and subsidies.  
 
It is important to note that the reduction in case numbers and hospitalizations associated with 
the implementation of public health measures such as school closures and physical distancing 
will only register approximately 3 weeks after the interventions are executed, as most 
surveillance comes from hospitals and the delay is expected based on the time from infection 
to severe disease.  
 
It remains to be seen whether any country can maintain the level of intensive response required 
for epidemic suppression given the disruption of social and economic stability. Though it may 
be difficult to balance the economic disruption of sustained intervention, the long-term health 
and societal implications of inaction to the South African people will be incredibly severe and 
long-lasting. The government and public health authorities moved fast to initiate containment 
protocols in the early epidemic and have implemented balanced if limited suppression policies 
to delay the peak of the epidemic. The delay in the start of community transmission together 
with the time China’s intensive epidemic suppression policies gave the world gives South 
Africa time to prepare and innovate systems and communities for the need to maintain 
suppression policies for the months to come. A systems-approach will be required to tackle the 
manifold challenges sustained and successful action against COVID-19 raises: from the likely 
needs of the healthcare system in coming months, including supporting healthcare workers on 
the front line with the correct personal protective equipment and sustainable working 
conditions, the production of ventilators, procurement of reagents for laboratory testing, public 
partnerships with private hospitals for free care and quarantine zones, technological innovation 
in testing and contact tracing via cellphone platforms, expansion of freely-available sanitation 
infrastructure to informal settlements and innovated care systems for those suffering other 
health conditions that are likely to go neglected if the public healthcare system is overwhelmed 
by COVID-19; to issues of food security and supply chains for resource limited communities; 
to issues of remote education in areas without wide, consistent and affordable or free access to 
the internet; to issues of  the economic resilience of unemployed individuals and small 



businesses, as well as worker’s rights and protection in larger industries; to issues of public 
transport and public hygiene; to innovating everyday social and care interactions and solidarity 
in a world with physical distancing, to prevent “response fatigue” in communities as well as 
the psychological implications of physical distancing policies and their economic 
consequences.  
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