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Innovative research: tracking social contact dynamics
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Examples: critical contacts, mobility, vaccine attitudes

Online questionnaire + monthly 
representative surveys
Lots of new features incorporated:
• Travels
• Mask compliance
• Vaccination attitudes
• Who people trust
• Prevalence of false information etc.

Huge dataset collected, many ongoing analysis





Agent based modelling: building a virtual city

• Virtual Szeged developed by a 
team at Pázmány University

• 185 000 agents (citizens and 
commuters)

• Realistic, high resolution 
spatial demography

• Over 3000 locations (schools, 
workplaces, hospitals, etc.)

• Daily routines

• 10 minutes temporal 
resolution

• Disease dynamics

• Control measures 

• High flexibility to include any 
feature





Role of mathematical modelling in informing decision making

• We can not experiment with epidemics

• We must rely on mathematical models to analyse possible scenarios 

• Models are useful:

• to think and talk rigorously about the epidemics in quantitative terms

• to explain what is going on

• to make forecasts

• to highlight complexity/simplicity

• to understand trade-offs

• to guide data collection

• to evaluate past and future inverventions

• to expand the evidence basis for informed decision making

• Models can be just as good as the data and information they rely on

• We need enhanced epidemiological surveillance: reliable, accurate, 
detailed, targeted data collection in real time

• We need some understanding of societal behaviour, triggers, reactions

• Without these, modelling is futile
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Second wave
(Fall 2020)
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Major predictions resulting from mathematical epidemiology

• First wave: contact numbers should be reduced by at least 60% to 
suppress the outbreak (we verified that it happened)

• We reported first that suppression was successful

• We stated that upon relaxing the measures, we can expect a second 
wave

• We warned first of the coming large outbreak in August 2020

• We predicted that the number of deaths will increase in October

• November interventions used our modelling input and predictions

• We predicted the third wave in early January  (by alpha variant)

• In the most critical phase, hospitals were informed about the peak 
burden by our calculations

• March interventions were informed by our calculations

• We reported first the peak of the third wave

• Relaxation of measures in the Spring (school openings) used our 
calculations

• In June we predicted that there will be a fourth wave

Time of prediction
(purple: in absence 
of new measures)



Huge economic impact of infectious disease outbreaks

https://www.preventionweb.net/blog/linking-health-environment-and-climate-reduce-disaster-risk 



Costs of the pandemic

availaible in English:
https://vali.ifka.hu/medias/85/corporate_white_book.pdf

• High death toll

• Healthcare systems under extreme pressure

• Normal healthcare services disrupted

• Long COVID

• Societal costs: disruption of education, mental issues, 
conflicts in society, issues of trust

• Some positive side effect: reduction in other respiratory 
viruses (no influenza), fewer accidents, less pollution.

• Economy: sector dependent impacts

• US: $1.9 trillion COVID stimulus package

• EU: NextGenerationEU is a more than €800 billion 
temporary recovery instrument
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Innovative technologies needs to be integrated 
into public health systems 

• World was unprepared (crucial institutions have been 
downsized in past decade)

• Societal behaviours and attitudes are paramount 
(fighting infodemics)

• Monitoring new virus variants is essential

• Comprehensive strategies are best

• Paradigm change is needed for 21st century pandemic 
preparedness, innovation and modern technologies 
surveillance and analysis (WHO, USA recognized this)




