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Typical situations to use modeling, 
examples
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• New vaccine and/or new target groups



New vaccine and/or new target groups

Indirect protection (herd effects)?

• For non-vaccinated individuals

• For vaccinated individuals

• With time
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Typical situations to use modeling, 
examples
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• New vaccine and/or new target groups

• Complicated structure, different interactions

• An example: HPV vaccination for girls/girls&boys



HPV model components/cervical cancer
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With a model, one can evaluate changes in different

components one-by-one, or together
Expert group report, 2011

https://urn.fi/URN:NBN:fi-fe201205085434

Genital warts, 

other cancers

https://urn.fi/URN:NBN:fi-fe201205085434


Typical situations to use modeling, 
examples
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• New vaccine and/or new target groups

• Complicated structure, different interactions

• Vaccine procurements



Typical situations to use modeling, 
examples
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• New vaccine and/or new target groups

• Complicated structure, different interactions

• Vaccine procurements

• Different options/scenarios and uncertainties

• Example: Shortage of COVID-19 vaccines



Scenarios for imported doses, vaccine coverage
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Scenario for R=2 in September 2021

Modeling vaccination programme 12

E
x
p
e
c
te

d
S

lo
w

No new wave

New wave but lower

than previously

4.12.2024

Effective R

R



Scenario for R=3 in September 2021
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How did it go? 
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2021

2021

• R0 increased to ~2 already in July

by Delta variant

• Vaccination progressed even faster

than expected

THL COVID-19 hybrid reports

https://thl.fi/aiheet/infektiotaudit-ja-rokotukset/ajankohtaista/ajankohtaista-koronaviruksesta-covid-19/tilannekatsaus-koronaviruksesta/koronaviruksen-seuranta



Typical situations to use modeling, 
examples
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• New vaccine and/or new target groups

• Complicated structure, different interactions

• Vaccine procurements

• Different options/scenarios and uncertainties

• Realized total/overall vaccine effectiveness

• Example: COVID-19, era of Delta variant



Components of 
vaccine
effectiveness
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Overall

Partly vaccinated

intervention population
Control population

Vaccinated

individuals

Unvaccinated

individuals
Unvaccinated individuals

Direct Indirect

Total

Terminology from:

To estimate
total/overall
effectiveness

• Data from the
Intervention 
population

• Model needed to 
reconstruct the
Control population



Terveyden ja 

hyvinvoinnin laitos

Summary
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• Modeling can contribute to different questions of 

vaccination programmes

• Interpretation of results needed – reliability
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