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NTRODUCTION (Moderator: Prof. Stephanie Burton) 
 
The discussion would focus on monitoring, modelling and communication related to the skills needed to 
handle pandemics.  The world was not prepared for the COVID-19 pandemic and would need to be better 
prepared for future waves of this as well as future pandemics.   
 
This session was an extension of the NSTF Discussion Forum on preparing for epidemics (human and 
animal) that was held in February 2021. During those panel discussions it became clear that some areas 
in academic, research and practice are becoming more important in the context of pandemic preparation. 
The lessons learnt about the current pandemic and the skills, specialists and areas of training that are 
necessary for the future will also be raised in this session. Some of the those skills relate to specialised 
monitoring of outbreaks of communicable diseases, virology and approaches to the One Health concept of 
communicable diseases that go between animals and humans, data management, mathematical modelling 
and communicating with the public.  
 
PRESENTATIONS 
 
How can the Skills for Waste Water Monitoring and Early Warning Systems for Pandemics be 
Acquired and Promoted? (Dr Eunice Ubomba-Jaswa (Research Manager: Water Resources 
Quality, Water Research Commission (WRC)) 
 
Outbreaks, epidemics and pandemics are not new and the way they are dealt with has not changed much 
over time even though technology continues to improve. Micro-bacteria that cause pandemics have existed 
caused numerous outbreaks over the centuries. Viruses have been the cause of outbreaks of Russian 
Influenza (flu) in 1889, Spanish flu in 1918, Asian flu in 1957, Ebola in 1976, HIV in 1976, SARS in 2003 
and SARS-CoV-2 in 2019.  
 
Some of the latest early warning systems for pandemics include waste water based surveillance that allows 
for the detection of viral Ribonucleic acid (RNA), an indication of rising COVID-19 infection rates, re-
emergence and persistence of infections, as well as illicit drug use. However, this technology cannot be 
used in communities that are not connected to a sewer system.  
 
Theoretical skills that are necessary in an era of pandemics include molecular biology, computer 
programming, genetics, statistics, public health at undergraduate level and bioinformatics, computational 
biology, epidemiology, bio-statistics and public health at Masters’ level. Applied skills that are essential 
include data mining, database management, machine learning and Artificial Intelligence (AI). Although the 
skills are generally molecular based, a pathogen and culture capability also needs to be developed as not 
many South African institutions currently have the ability to culture viruses. Surveillance is an important 
factor looking at One Health and transdisciplinary approaches between human, animal, plant environmental 
conditions, as well as joint pathogen detection programmes and human and animal vaccination campaigns 
and programmes. It is essential to have access to people with skills to bridge these gaps. Skills in laboratory 
administration are also required and include coordinating various levels of laboratory networks in order to 
be able to collate information as infectious cases rise. There is also a need for skills relevant to the ethics 
of data use. In terms of promoting the skills that are essential in managing a pandemic, it is important to 
illustrate clear examples of why these skills are necessary and to ensure continuous education and 
upskilling of those already in the workforce. Investment in pure science education from primary level and in 
well-resourced laboratories will help to promote these skills sets.  
 
Skills to Prepare South Africa for Future Pandemics   (Prof. Marietjie Venter, Director: Centre for 
Viral Zoonoses, University of Pretoria) 
 
Although COVID-19 is the current pathogen in the news, it is not the first one to emerge in the past 20 years 
and is not expected to be the last one. The major emerging diseases are either zoonotic or vector borne. 
Many viruses emerge from different animals and can be transmitted to humans either directly or through a 
vector. Viruses that are most prone to causing pandemics fall in the categories of insect transmitted viruses 
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and respiratory viruses, such as the SARS-CoV-1 and -2, Middle East respiratory syndrome coronavirus 
(MERS-CoV) and Avian Influenza viruses.   
 
The only way to control zoonotic diseases is by taking a One Health approach (humans, animals, plants 
and the environment). The reality of many emerging diseases is that they can circulate in the environment 
without us knowing about them and then spill over to animals and cause diseases that spill over to humans. 
SARS-CoV-2 is a good example of how this happens. Investigations by virologists identified a virus very 
similar to SARS and produced data on this in 2018. When the virus emerged in an outbreak of pneumonia 
in China, initially cases that occurred in close proximity to an animal market were investigated and several 
animals were tested, but the host could not be identified. The virus spilled over to humans and became a 
human disease and then spread internationally to cause a pandemic. Subsequently, it also caused reverse 
zoonosis, infecting a few species of animals and transmitting back to humans mainly through minks. The 
best tool to control the pandemic is vaccination and rapid international collaboration of scientists in various 
different fields to develop a vaccine.  
 
The role of virologists in detecting these viruses is to develop different diagnostic techniques including 
molecular tests for specific diagnosis as well as virus discovery, serological tests and rapid tests, which all 
contribute to the rapid diagnosis of viruses during a pandemic. Syndromic surveillance is needed in order 
to monitor outbreaks. Tools for genomic surveillance allowed the different variants to be identified.   
 
The latest variant, Omicron, was recently detected by South Africa’s scientific team that is active in genomic 
surveillance and the rest of the world was notified to take the necessary action. The next big step in 
pandemics is the ability to develop new vaccines and antivirals. The technology that was used in this 
pandemic has shown to be phenomenal. Virologist skills are essential in the genetic engineering of viruses 
and in investigating the immune response effectively to ensure that the vaccines are safe and effective to 
protect against the disease.  
 
The World Health Organisation (WHO) identified disease X as the next big threat back in 2019 when 
COVID-19 appeared. Pandemic preparedness plans have already been developed for influenza and are 
being applied to the new diseases. The plans are built on multi-sectoral, transdisciplinary collaboration and 
the importance of a One Health approach and laboratory capacity. The role of virologist includes: 

• Development of diagnostics (rapid identification, multi-pathogen tools and virus discovery) 

• Syndromic surveillance 

• Molecular and genomic surveillance 

• Isolation of virus strains, functional analysis, sharing of virus and sequences 

• Development of vaccines and antivirals 
 
Virologists require good molecular biology and immunology skills to identify the immune correlates of 
protection. Biosafety and biosecurity (infrastructure and training of scientists) are extremely important for 
virologists. Research in pathogenesis, host range and receptors also contributes to the understanding of 
how to develop vaccines and antivirals for protection. Epidemiology training for virologists was previously 
neglected and has now become essential.  
 
The WHO recently launched a scientific advisory group for the origin of new pathogens, which consists of 
27 scientists who have all the skills mentioned above. The purpose of the group is to prevent the next 
pandemic by identifying the source.  
 
Skills for Mathematical Modelling of Disease (Prof. Sheetal Silal, Director: Modelling and 
Simulation Hub, Africa (MASHA) and Associate Professor in the Department of Statistical 
Sciences at the University of Cape Town (UCT)) 
 
Disease modelling refers specifically to the mathematical modelling of the disease transmission system and 
the related sub-systems and surrounding systems that influence the transmission of disease. Mathematical 
modelling helps understand how the disease is manifesting and informs policy decisions and support 
decision-making at governmental level. While there is a broad scope of mathematical modelling for disease, 
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Prof Silal focusses on policy relevant modelling or doing modelling to help guide and change decision-
making.  
 
Over the course of the pandemic the South African COVID-19 modelling consortium has developed models 
that serve to inform decisions at the level of the Ministerial Advisory Committee with respect to restriction 
levels and the various scenarios. Ongoing advice is provided to the Facility Readiness Committee that 
makes decisions on hospital preparedness for treating COVID-19 patients and decision support is given on 
the placement and number of mortuary containers and the expansion of burial grounds. The consortium 
also comments on the likely size of waves of infection and the disruption to the economy in terms of macro-
economic impact on the various sectors, and to inform the various health budgets distributed by National 
Treasury. Skills in mathematical modelling have bene used to inform a variety of decisions made from the 
district planning level up to the National Coronavirus Command Council (NCCC).  
 
The necessary skillset of a disease modeler include biology, systems thinking, mathematics, computer 
science, epidemiology, statistics, economics and public health.  A disease modeler has to have a very good 
understanding of the public health system in which the disease manifests, as well as training in systems 
thinking and health related economics.   
 
The example of disease modelling in South Africa is well known worldwide for being effective. In order for 
disease modelling to be effective, having the skills is not enough. There needs to be a pathway to impact 
in terms of a way to obtain the necessary data to perform analyses and a way to feed the scientific evidence 
to the Department of Health (DoH) for decision-making. Established channels of communication between 
training institutions and the DoH are essential in order to link to the needs of government to the skills base 
at training institutions. The pathway to impact needs to be facilitated in order to have implementable, 
impactful decision-making influenced by science (disease modelling).  
 
The long-term view of building skills in disease modelling is through the university, by training in masters 
and PhD degrees, which require time, scholarships and bursaries. However, if the skills and capacity are 
required in the short-term looking at opportunities for internships and secondments would be far more useful 
to gain experience in disease modelling literacy and to learn the skill on the job. Exploring non-traditional 
models such as partnerships and placements within departments of health with direct links to mentorship 
at university level or within government sectors are alternative ways to upgrade the existing skills base to 
learn more about disease modelling and provide a wider base for informing and supporting decision-
making. The solution to increasing the skills base in South Africa and the continent requires a systemic 
thinking approach that considers not only the long-term view but also the short-term view to help assist with 
current health demands that the country faces.  
 
Skills in Data Management and Analysis to assist in Dealing with Pandemics (Dr Jabu Mtsweni, 
Technical Lead: DSI National Policy Data Observatory (NPDO), Head: Information and 
Cybersecurity, Council for Scientific and Industrial Research (CSIR)) 
 
The work done by the NPDO is in support of various interventions in government, particularly during the 
COVID-19 pandemic The NPDO assists government with support decision support through data storage 
and analytics, and forecasting and modelling. The entity contributes to structures such as Inter-Ministerial 
Committee on Vaccination and the Department of Planning, Monitoring and Evaluation (DPME) with 
regards to monitoring various socio-economic indicators.  
 
With respect to data and decision support capabilities in times of the COVID-19 pandemic, it has become 
evident that data insights are critical in understanding the trends relating to the pandemic, particularly trends 
on the provinces and district because a virus does not behave the same everywhere. Other factors such 
as mobility patterns are also critical. A lot of data that is generated could be used to understand the spread 
of diseases as well as the effectiveness of strategies, and monitoring decisions made by government and 
compliance thereto. In tracking the pandemic, cognizance needs to be taken of the social sentiment around 
the pandemic as this has an impact on how people respond to it and the effectiveness of intervention 
strategies.  
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Assessing skills needs and development for pandemics requires a socio-technical systems approach that 
is not only about technology, data or health, but a combination of various social, technical and 
cultural/behavioural factors. Some of the skills required to work in the NPDO are central to research and 
include skills in mathematics particularly forecasting, projections and modelling; data science, to 
understand data from different angles; and statistics, which plays a big role particularly when 
communicating with the public. Dealing with pandemics in the digital transformation era requires a good 
understanding of communication, the technologies used for communication and AI, the ability to build 
technologies that can be used to deal with the pandemic and to manage the huge amounts of data and 
handle new infrastructure. The success of any intervention depends on people and processes, and 
technology as an enabler.   
 
Some of the very important factors in pandemic preparedness include advanced health-care research and 
innovation, proactive and real-time surveillance at different levels, health information systems readiness, 
health-care modelling (especially on burden diseases), and human capital development.  
 
Communicating the Facts of the Pandemic (Ms Tessa Dooms, COVID Comms) 
 
Before the lockdown began in March 2020, communicators understood that government would 
communicate in a one-directional, cumbersome way as usual and that science would inform what 
government says but there would be a need to simplify what people hear. A communications platform to 
simplify messaging about a health crisis was introduced. The virtual platform and content types were 
chosen for their ability to communicate information in ways that are easily accessible both technically and 
in terms of the language used, allowing people to use the website and access content on their cell phones 
in the form of Whatsapp messaging. Simplicity is key. The public must be able to have provided with 
information that is easy to read, easy to understand and easy to respond to.  
 
Infographics is one of the most important tools used to communicate scientific ideas simply. A scientific set 
of ideas is broken down into a bitesize infographic that is easily shared on Whatsapp, using plain language 
(translated into official languages). This was COVID Comms’ first innovation in this space, but since then 
animations, live action videos and radio inserts have also been used, making sure that people are able to 
immediately relate to the information.    
 
COVID Comms has not done the work alone. It has reached out to scientists, health communicators and 
people who work in different government spaces, and has been part of the teams set up by the DoH and 
the Government Communication and Information System (GCIS) to ensure that it has the most recent 
information and understands the scientific debates in order to be able to respond with the facts rather than 
giving its views and opinions. COVID Comms used social listening as a crucial tool to get information about 
what people were saying and be able to respond with the relevant facts, keeping abreast with the changing 
information flows in society. Responsiveness also involves the use of technology, such as an interactive 
vaccination site to make basic information about the location of vaccination sites available to the public. A 
glossary of the medical terms and their description in plain language, definitions and translations into all 
South African languages was compiled with the assistance of government officials, scientists and 
communicators.  
 
In order for information to be relatable, it is important to take into account that different languages 
communicate different things and rely on different idioms and different understandings of the world and 
cultural perspectives. Translation was therefore a key factor in making science relatable. It is also important 
to note that misinformation relies on simplicity, trust and relatability.  
 
Communication is about trust and empathy. The majority of the messaging during the pandemic has been 
‘above the line’ content, communicating the most basic information in short, sharp messages. Combatting 
misinformation requires messaging to be ‘below the line’ to a place where people are leveraging their 
experiences, the stories of others and their relationships with others in order to build trust in the science. 
There has been a deficit of trust in the way messaging has been dealt with in this pandemic. People do not 
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always trust the experts, the industries and the government.  In leveraging trust, it is important to also 
leverage society so that people can be part of the communication project and the solution. The address this 
need, which is emphasised by the changing nature of the virus, COVID Comms developed a toolkit that 
any South African can use to initiate ‘community vaccination conversations’ that are reopen and productive.  
 
DISCUSSION  
 
The speakers represented a range of different disciplines and as experts in their respective areas, they 
spoke about different sectors they relate to and networks of organisations they work with or provide 
information to. Prof. Burton asked how they manage the very important aspect of collaboration between 
sectors, which is often neglected but could be very productive, what their most important collaborations are, 
which collaborations would they like to develop with other sectors.  
 
Prof. Venter indicated that collaboration has been key in her career and in all pandemic investigations that 
she has been involved in. COVID-19 collaborations that her laboratory is currently involved include:  

• The NextGen Sequencing National Collaboration Network: Specimens are shared across different 
research institutions and as part of the surveillance within the National Health Laboratory Services 
(NHLS), the laboratory identifies the relevant specimens to sequence. The rapid identification of the 
different variants has been a highlight of this collaborative effort. Good communication among and 
between the scientists has helped develop camaraderie in these stressful times.  

• International collaborations with regard to One Health: There is an extensive global network in virology. 
A local veterinarian surveillance network working on zoonosis with veterinarians from across the 
country, and there are active international networks such as the WHO, the Centres for Disease Control 
and Prevention  (CDC) and collaborators in Germany that have brought relevance to the work done in 
South Africa and provided training in the necessary skills. Countries throughout the world share all the 
influenza strains in circulation each year in order to update the vaccine internationally.    

 
Dr Ubomba-Jaswa indicated that the WRC funds academic institutions across the value chain of water 
research as well as Small, Micro and Medium Enterprises (SMMEs), entrepreneurs and innovators to take 
advantage of the knowledge developed through research to ensure that water research is made applicable 
to the broader society. For example, the WRC provided funding to the CSIR and UCT for work on the proof 
of concept with regard to waste water epidemiology, as well as entrepreneurs who developed mobile 
handwashing stations and communication experts in the area of water. The WRC also funds international 
groups that do water related work, such as Horizon 2020 and the European Union’s Joint Monitoring 
Progammes (JMPs), which is ring-fenced for research applicable to South African situations. Project teams 
funded by the WRC are expected to acknowledge expertise that is found in other areas thereby encouraging 
collaboration. In her experience with regard to supervising postgraduate students for the past 10 years, Dr 
Ubomba-Jaswa has noticed the supervision teams have become increasingly transdisciplinary and 
interdisciplinary, and collaborative.  
 
Prof. Silal remarked that the emergency situation brought about by the COVID-19 pandemic meant that 
many collaborations were formed without the usual territorial issues. The national COVID-19 modelling 
consortium was one such collaboration, made up of three universities, the National Institute for 
Communicable Diseases (NICD) and the DoH, which seamless came together to do joint work while 
ordinarily they would have competed for the same pots of money and so on. The consortium applied for 
funding to maintain the collaboration over time and has been successful in this regard. A collaboration was 
started recently between three universities but linking disease modelling to macro-economic modelling. 
This collaboration is in a new area of research in the country and is still small, but is expected to grow due 
to its relevance. Active mentorship and cross-disciplinary supervision are vital ways of getting students and 
their training linked to real world and to accelerate their ability to migrate from a student mindset to a 
researcher mindset.  
 
Dr Mtsweni commented that collaboration is core to a number of interventions, particularly if they are to be 
successful. COVID-19 has demonstrated that much more can be achieved by working together. 
Collaborations with organisations such as Our World in Data are critical on the international stage as they 
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facilitate the exchange of data. From Dr Mtsweni’s perspective, collaborations are particularly instrumental 
when they bring together people from diverse areas with different skills and expertise. Collaboration with 
universities is key, particularly to involve historically disadvantaged universities in building skills that are 
essential to respond to the pandemic. There also needs to be collaboration with young people during this 
pandemic as they are the future and should be brought on board in decision-making that helps to save 
lives. There also needs to be collaboration with civil society and the private sector. The pandemic has 
shown that collaborations need not only to be among scientists, but also multi-faceted.   
 
Ms Dooms explained that COVID Comms was involved in collaborations with regard to: 

• Accessing information involves research collaboration mainly with scientists, but also health data 
specialists and modelers.  

• Social technology components that helped gather data from society and social media platforms 

• Content creators, translators and distributors of content. Creative skills and skills around simplifying 
messaging and translation were harnessed. The latter was the most important collaboration of all. 
Initially COVID Comms worked with non-governmental organisations (NGOs) and government 
platforms to distribute of content messages, but soon realised the need to bring individuals on board to 
be distributors of content. It has been difficult to get business and media to cooperate in distributing 
content. Business has come on board in many ways but could do more and more support is needed 
from media houses when it comes to the high cost of broadcasting, for example.   

      
SUMMARY 
 
Prof. Burton summarised the session as follows:    

• An enormous amount of ground had been covered during the discussion because the speakers were 
experts from an interesting group of sectors or fields. The discussions have moved from ideas around 
health related science to modelling and mathematical data and use of data. All the speakers have 
mentioned the reasons why they are doing what they are doing and how it has influenced the progress 
that has bene made in dealing with this pandemic.   

• Issues that have not been covered in depth are misinformation and influencing policy and the way that 
decision-making can be influenced, not only in the community but also at government level. This is a 
very interesting aspect of what needs to be done going forward. Changing policy takes time and 
involves long processes.  

• One of the take home messages is that after 18 months, lessons have been learnt about the responses 
to the pandemic but it is necessary that they inform policy.  

• One of the questions for discussion at a later opportunity is about what policies are needed and what 
policies need to be changed going forward.  

• The importance of public trust in scientists and for the public to believe and trust the information that 
scientists given them was raised by some of the speakers.  

 
CLOSING STATEMENTS 
 
The speakers made the following closing statements:  

• Ms Dooms: There is a lack of health communicators especially in government and among journalists. 
The scientific community, the media and communicators ought to come together to consider how best 
to use the universities, NGOs and government spaces to train people who are communicators with 
specialist skills in health communication. This would benefit the system considerably going forward.   

• Dr Mtsweni: Collaboration and data sharing needs to continue in order for us to help make the world a 
better place.  

• Prof. Silal: Relationships are key to changing policy. Long-term relationships and continuous interaction 
provide the best opportunity to influence policy. It often means that scientists often have to be flexible 
in order to meet government needs in terms of timelines, rather than when they feel that the science is 
at its best point to be shared. 

• Prof. Venter: The pandemic has highlighted the importance of putting words into action, particularly 
when it comes to collaboration. It should not be so regulated for scientists working together. From a 
scientific point of view, the publications with the highest impact have been those with many authors 
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working across different sectors, and are more likely to be noticed by policy makers and change the 
way that people think about science.  

• Dr Ubomba-Jaswa: The pandemic has highlighted the importance of One Health and people 
understanding that the interlinkage between human and animal environments is critical in ensuring 
global public health. One Health brings together collaboration from all disciplines.   

 
CLOSURE 
 
Prof. Burton thanked each of the speakers for the fascinating session, the support team and the NSTF for 
the invitation to the session.  
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LIST OF ACRONYMS 
 
AI Artificial Intelligence  
COVID-19 Coronavirus Disease 2019 
CSIR Council for Scientific and Industrial Research 
DoH Department of Health  
NGO Non-governmental organisations 
NPDO National Policy Data Observatory 
NSTF National Science and Technology Forum 
SARS-CoV-2 Severe acute respiratory syndrome coronavirus 2 
UCT University of Cape Town  
WHO World Health Organisation 
WRC Water Research Commission  

 
 
 
 


