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Mathematical Model




@ Model Descrlptmn
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® Model Analysis v

Basic Reproduction Number
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@ Takeaways

The age-density of the transmission rates
can affect the outcome of the epidemic

The eftects of the asymptomatic and symptomatic population
on the basic reproduction number
are ditferent

V. Bitsouni, N. Gialelis, and V. Tsilidis, 'j:
An age-structured SVEAIR epidemiological model,
Mathematical Methods in the Applied Sciences (2024)




Il Comparison Framework




© Background of the Scudy

& Relevance of the Study
After the COVID-19 pandemic ( ) > Give a rigorous definition of the notion of

and the economical consequences of lockdowns, epidemiological strategies

finding alternative strategies

to intervene in disease spreading,

Scope of the Study

has been a hot topic in the scientific community Propose a framework for systematically comparing

certain epidemiological strategies

Research Question
Can age-based restrictions replace horizontal lockdowns,
in the case of the SARS-CoV-2 pandemic?



@ Definition of Scrategy

Strategy: Mathematical description
of a set of epidemiological interventions
made by potential external factors

in order to restrict the epidemiological phenomenon
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Comparison of Strategies

R : a measure of comparison

0 Ry (yljé‘) R (y275) R (yi,(S) Ro (yn—lva) Ro (ym(s)




© Description of the Framework

First step: Put a gradation of a gradable strategy in the top row

N Gl G2 Gk




© Description of the Framework

Second step: Put a strategy, along with various substrategies, in the first column

G, Gy -+ Gu




© Description of the Framework

Third step: Compare each pair of substrategies of 51 and 52
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© Description of the Framework

Last step: Calculate the percentage of checkmarks in each row and in each column
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© Description of the Framework

Last step: Calculate the percentage of checkmarks in each row and in each column
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@ Framework Application
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Distribution of popullation into cohorts

& ®
®®

X LN X X
6{'\& 0600 QSQ’O 08(’\0 0500
Gradation Intensity level Contact reduction Ry \/%%0 q},\b ‘b&b &“\Q ‘5&
G4 High (H) 80% 0.571 W A A
Gs 50% 1.427 1 ) >
G Low (L) 20% 2.283 0 6¢j4 6w0 0 (years)
\\\\\ I
Strategy Social Testing

distancing



/

How long it takes
for the infectious individuals
of the selected cohorts
to be detected
through testing
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Detection day (2nd cohort)
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O Takeaways

A rigorous mathematical definition

of epidemiological strategies was proposed

A tool that allows policy-makers
to systematically compare

certain epidemiological strategies was created

Strategies that target the younger cohorts

have the best epidemiological coverage

V. Bitsouni, N. Gialelis, and V. Tsilidis,
A novel comparison framework for epidemiological strategies

applied to age-based restrictions versus horizontal lockdowns,
Infectious Disease Modelling (2024)




A \ EIAIKOZ AOTAPIAZMOZ ESM I B
KONAYAIQN EPEYNAZ : )
European Society for Mathematical

MANENIZTHMIO MATPON co— and Theoretical Biology




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23

