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Norwegian strategy during Covid-19 emergency

• Keep control of the spread of the virus.

• Control means:
• the number of patients is manageable for the health system
• the number of cases allows efficient testing, isolation, contact tracing 

and quarantine.

• Local interventions allowed and encouraged.

,



Major national restrictions announced

(28 oct – 2 dec)(12 mar – 20 apr)



NIPH COVID-19 modelling team

Birgitte Freiesleben de Blasio, Gunnar Øyvind Isaksson Rø,  Alfonso Diz-Lois Palomares, Anja Brathen Kristoffersen , 
Francesco Di Ruscio, Solveig Engebretsen, Geir Storvik, Kenth Engø-Monsen. 
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REQUESTS:

• Predict the number of covid-19 patients
• Predict number of patients requiring hospitalization, in particular ICU
• Estimate prevalence
• Estimate effective reproduction numbers

… at national and regional level

• National vaccination strategy
• National re-opening strategy 

- 3 weeks
- 1 year

Our tasks:



Data

• Total tested, total positive cases – excluding repeated tests
• Total imported positive cases
• Total new admitted patients to hospital
• Total new admitted to ICU, with and without ventilation
• Total deaths

All daily at municipal/hospital level.

- Basic data pipelines were not ready at start
- Overlapping registries not always coherent
- Seasonal and organisational irregularities



mobile phone mobility, surrogate for real time mobility patterns

Mobility data

• Total movements between the 356 municipalities.
• 4 time intervals: 0-6, 6-12, 12-18, 18-24. 
• Counts below 20 are censored.
• Telenor has ca. 48% market share – we scale up.
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Regional stochastic SEIIaR

• One model per municipality (356)
• County level transmission parameter 

changing in time
• Other parameters at nation level
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Probability of hospitalization
per age group

8 July 2020



• Scaled to the demography of each municipality in Norway and corrected for 
percentage of elderly living in elderly homes.

• Assumes diseases burden follows demography
Nation average



Number of positive tests per age group (Norway)

20-2940-59
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Estimates from Norwegian registry data.

Hospitalisation lengths

Based on > 1500 hospitalisation cases, taking censoring into account. 

8.8 days

Up to 31 May 2020



6.1 days

7.9 days

Oslo

not Oslo

From 1 Jan 2021



Lack of coherence
between
test and 
hospital data



Splitted sequential ABC
to estimate parameters
with uncertainty

point estimate, 
posterior mean

effective reproduction number, now, Oslo

Iterative algorithm:
ca. 2 days
on 2000 cores



Some counties with
very uncertain estimates.

0 1.5

effective reproduction number, Rogaland





Norway

(28 oct – 2 dec)(12 mar – 20 apr)



National long-term scenarios with vaccination plans and future interventions

1. PMAJ Pfizer, Moderna, AstraZeneca, Janssen
2. PMJ Pfizer, Moderna, Janssen 
3. PM Pfizer, Moderna

• Vaccine deliveries follow a realistic scenario. 
• The roll-out accounts for regional prioritization,+20% to Oslo, Moss, Sarpsborg Fredrikstad.
• Vaccine uptake: 90% in all age groups and full adherence to the vaccination schedule.
• Vaccine efficacy for Pfizer and Moderna: 1. dose 60%, 2. dose 90%, for others: 60%, 67%.
• With and without seasonal effects.
• No waning immunity after infection or vaccination.



• The initial conditions in each municipalities follows the last estimates of the regional 
effective reproduction number. 

• Number of vaccinations made by today is known. 
• The long term scenario results are based on 100 simulations and accounts for 

stochasticity within the model.



FUTURE interventions:

The government actively controls the reopening of the society:
• When more than 200 hospital beds are occupied, interventions are started that lower the

reproduction number to 0.8. 
• When less than 50 hospital beds are occupied, interventions are relaxed and the 

reproduction number increases to 1.2. 
The number of hospital admissions is evaluated every three weeks 



Scenario
as per end of March

now in 1 year



Scenario only PM, with seasonal effect
as per end of April



Science in emergency



Boris Johnson, 12 March press conference

“It is inevitable that most people will get the disease, so we 
should let the epidemic proceed to allow 60% of the 
population to become infected and build herd immunity.”

https://www.theguardian.com/commentisfree/2020/mar/15/uk-
covid-19-strategy-questions-unanswered-coronavirus-outbreak



16 March 2020

A stochastic, spatially structured, individual-based discrete time 
simulation model. 
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Strongly, repeatedly influenced by the specialists and the public





A new way of doing science? 

Evidence-based science: 

• available scientific knowledge and evidence from data  lead to results 
which are “final given the current situation”. 

• Results can be used as-is.

• Predictions will be checked in the future, and will be compared to reality. 



dd

Evidence-making science: 
• models are always starting points and not the final truth; 

• models, hypothesis, data change, also on the basis of needs and questions from 
the public, media and decision makers. 

• Emergency requires rapid results. There is no time to curate data, to test code
properly. 

• How do you communicate to the public that your results might be wrong and are
likely to change tomorrow?

• Scientists are not (always) coherent with themselves. Scientists must learn to say
“I was wrong” and public must appreciate this, instead than getting more 
sceptical about science.

• Uncertainty means that model sets boundaries to describe the possible future. 
These boundaries create a space, a playground for decisions, where ethics, 
policitics, economy, culture must be advoked. 



https://www.fhi.no/contentassets/e6b5660fc35740c8bb2a32bfe0cc45d1/vedlegg/nasjonale-og-regionale-
rapporter/national_regional_model_05may2021.pdf
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