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Structure of the 
COVID science to policy path

List of participants of SAGE and related sub-groups:
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How SPI-M-O worked

SPI-M-O provided:
Ø Multiple independent groups
Ø Rapid responses to commissions and rapid peer review
Ø R values / Medium term projections / Reasonable worst-case scenarios
Ø Consensus statements
Ø A route for non-commissioned insights
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How SPI-M-O worked

Supported by:
Ø An incredible secretariat
Ø Data provision through UKHSA (PHE) and DSTL
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Structure of the 
COVID science to policy path

A massive team effort!
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Structure of the 
COVID science to policy path

Feeding into policy

Ø Chief Medical Officer (Chris 
Whitty) & Chief Scientific Advisor 
(Patrick Vallance)

Ø Secretariat
Ø Observers

• UKHSA (also some 
participants)

• Cabinet office
• Treasury
• No. 10
• Devolved administrations
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Potential tensions
There are inherent tensions in the system to be balanced:

Ø Short deadlines vs careful science

Ø Privacy concerns vs data requirements

Ø Open science vs information control

Ø Rapid communication vs clarity and accuracy
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How may short-term changes to household 
bubbles influence infectious disease dynamics? 
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Methods
1. Household model

2. Epidemiological model

3. Testing and isolation

4. Christmas bubble scenarios

5. Simulation overview
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Methods: (1) Household model

ØConsidered a population containing 100,000 households.

ØApproximate overall population of 310,000, with a three-class 
age structure: 0–19 yrs, 20–64 yrs, 65+ yrs.

ØHousehold sizes and the proportion of households with a given 
age composition from 2011 census data for England and Wales.
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Methods: (2) Epidemiological model
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Methods: (2) Epidemiological model

pj,k,h(t) = rhajskij(t)

For an infectious individual j on day t of their infectious state, the 
probability of transmission to each susceptible contact k in household 
bubble h:
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Methods: (2) Epidemiological model

pj,k,h(t) = rhajskij(t)

Ø Sampled household attack rate in household h

For an infectious individual j on day t of their infectious state, the 
probability of transmission to each susceptible contact k in household 
bubble h:
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Ø Relative infectiousness of individual j 

Methods: (2) Epidemiological model

pj,k,h(t) = rhajskij(t)

For an infectious individual j on day t of their infectious state, the 
probability of transmission to each susceptible contact k in household 
bubble h:
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Ø Relative susceptibility of individual k

Methods: (2) Epidemiological model

pj,k,h(t) = rhajskij(t)

For an infectious individual j on day t of their infectious state, the 
probability of transmission to each susceptible contact k in household 
bubble h:
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Ø Value of the infectiousness temporal profile on day t for individual j 

Methods: (2) Epidemiological model

pj,k,h(t) = rhajskij(t)

For an infectious individual j on day t of their infectious state, the 
probability of transmission to each susceptible contact k in household 
bubble h:
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Methods: (2) Epidemiological model

Ø Initial conditions: Intentionally had no symptomatically infected 
individuals at the start of the simulated time horizon, meaning 
no households began in isolation.
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Methods: (3) Testing and isolation

ØAssumed all individuals within a household (or extended 
household/support bubble) had the same adherence status.

ØThose that adhered would both follow isolation guidance and 
engage with test and trace.

ØAssumed an adherent individual household member took a PCR 
test if they displayed symptoms, with same day return of result.
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Methods: (4) Bubbling scenarios
Figure: Illustrative examples of the five bubbling scenarios.

Ø Sampled the propensity to form a support bubble from a 
Uniform(0.5,0.75) distribution.
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Methods: (4) Bubbling scenarios
Figure: Illustrative examples of the five bubbling scenarios.
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Methods: (4) Bubbling scenarios
Figure: Illustrative examples of the five bubbling scenarios.

Ed Hill                   @EdMHill                     BAMC 2024                        21



Methods: (5) Simulation overview

Ø Study evaluated five different household bubble scenarios. 

ØBubbling period: 23-27 December 2020

Ø Simulated time horizon:  23 December 2020 – 06 January 2021

ØPerformed 100 model simulations for each scenario

ØAssessment comprised incidence and cumulative infection 
metrics
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Inspection of daily incidence
Figure: Distributions for the daily incidence under each Christmas bubble scenario. (a) 23 
December 2020; (c) 25 December 2020. 
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Inspection of daily incidence
Figure: Distributions for the daily incidence under each Christmas bubble scenario. (a) 23 
December 2020; (e) 27 December 2020. 

Ø Appreciable decline in daily incidence for a shorter duration 
and/or smaller group gatherings (Scenarios A & B).
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Heightened risk of infection with age 

Ø Increase in infection from greater amounts of social mixing 
disproportionately impacted the eldest.

Figure: Cumulative infection distribution for the entire 15-day time horizon (23 Dec 2020 – 
06 Jan 2021): (a) Percentage of each age group infected; (b) Percentage share of new 
infections over the time horizon attributed to each age group.
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Limitations

Ø Assumptions regarding bubble formation were a simplified 
representation of the real-world social system.

Ø Whilst the model considered infection resulting from person-to-
person interactions due to household mixing, it did not consider 
transmission arising from other settings.

Ø Findings may be sensitive to alternative epidemiological model 
structures and intervention assumptions, particularly adherence 
to isolation and test-and-trace measures. 
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Implications

Shows potential use of stochastic individual-based models 
representing synthetic population of households. 

When needing to assess the epidemiological impact of extending 
contacts beyond the immediate household, provides a methodology 
that is swift to develop & deploy.
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