REAL-TIME NOWCASTING AND
FORECASTING OF COVID-19 IN
THE UK: THE FIRST WAVE?
During the first wave of the COVID-19 pandemic in the UK, the
recurrent message has been that policy was being based on
scientific evidence. But how did the interaction between policymakers and science work and what type of contribution did
scientists make to the decision process?
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As of the 28th of June, over
300,000 individuals have been
confirmed to have acquired
infection with the SARS-CoV-2
virus. Amongst these over
40,000 have died. Over the last
months we have learnt that the
UK COVID-19 pandemic has
three contexts: community,
hospitals and care homes. A
lock-down was introduced on
the 23rd of March and we are
gradually easing it, desperately
trying to go back to normal life.
Behind this knowledge and its
input to policy, lies the work of
many individuals:

epidemiologists,
mathematicians, statisticians and
behavioural scientists who
became members of relevant
advisory groups. Figure 1
explains the structure of this
interaction involving the Civil
Contingencies Committee
(COBR), the Scientific Advisory
Group for Emergencies (SAGE),
the New and Emerging
Respiratory Virus Threats
Advisory Group (NERVTAG), and
the Scientific Pandemic Influenza
Groups on Modelling (SPI-M-O)
and Behaviours (SPI-B).

SPI-M-O is the committee
providing quantitative evidence
to SAGE, particularly on the
dynamics of SARS-CoV-2
transmission. Constituted during
the H1N1 Pandemic in 2009, it
has been maintained over the
years to ensure preparedness in
the event of an influenza
pandemic and recently extended
to deal with other emerging
diseases. Members come from
a number of research institutions
who freely accepted the
invitation to contribute to the
work. Regular commissions are
received from Cabinet Office 
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and answers are provided swiftly
(24/48 hours!) from the various
groups. Results are discussed at
a SPI-M-O meeting and a
consensus is reached. This
consensus is communicated to
SAGE and further discussed. The
evidence provided may or may
be considered in the final
deliberations.
The questions posed
throughout the pandemic have
varied. During the containment
phase, when the plan was to
use tracing of contacts of
symptomatic confirmed infected
individuals, the need was to
understand the potential of the
pandemic. Then the questions
asked were: how many people
will get infected? When is the
peak occurring? What is the likely
duration? What age
groups/geographical locations
will be worst affected? In the
mitigation phase, when the need
was to mitigate the impact on
the NHS by ‘flattening the curve’
there was a need to understand
what non-pharmaceutical
interventions would be most
effective (e.g. Closing schools?
Isolating symptomatic
individuals? Banning big
gatherings?). Once the lockdown
was introduced, in the
suppression phase, the
questions were: how is the
pandemic progressing after the
lock-down? When would it be
safe to re-instate social
networks?
All these questions can be
addressed through the use of
models of SARS-CoV-2
transmission. These are
mathematical constructs built to
approximate the unobserved
process of epidemic spread, i.e.
the process of interaction of
infected individuals into a
(totally) susceptible population,
spreading infection through

groups is informed by the
POLYMOD study (Mossong et al,
2008), giving the mean number
of contacts between the different
age groups and contexts,
updated throughout the
pandemic to account for
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average number of infections
generated by a typical infected
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ongoing transmission.
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short-term predictions for the

monitoring remains essential.

number of deaths. Figure 3 gives The approach taken until now
an example of these outputs,
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portraying the probability of Rt

by more granular surveillance

being above the value of 1 in
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beginning of June.
It this type of quantification,

These interesting times offer
plenty of exciting professional
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experience to a statistician

that gave evidence to policy

studying disease transmission
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transmission and inform
decisions.
Currently, transmission appears
to be slowing down in all regions
of England and the number of
daily infections is decreasing
over time. The estimated
proportions of already infected
individuals in the various age
groups and regions are,
however, low, alerting to the
possibility of a second wave of
infection. So, continued
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