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Abstract

The WHO declared COVID-19 to be a Public Health Emergency of International Concern (PHEIC)
on 30 January 2020 and a pandemic on 11 March 2020. In early 2020, a group of volunteer UK
scientists came together to provide the public with up-to-date and transparent scientific
information. The group formed the Independent Scientific Advisory Group for Emergencies and
provided live weekly briefings to the public via YouTube. In this Perspective, we describe how and
why the group came together and the challenges it faced. We reflect on four years of scientific
information broadcasting and suggest some guiding principles for scientist-public dialogue during
public health emergencies which may be broadly transferable to future settings, namely: providing
clarity and transparency; engaging with the science-policy interface; practicing interdisciplinarity;
addressing inequity; dialoguing and partnering with the public; supporting advocacy groups;
diversifying communication channels and modalities; adopting regular and organized internal
communications; resourcing and supporting the group communications; and actively combating
misinformation and disinformation. We reflect on what we might do differently next time and
suggest research aimed at building the evidence base for optimizing informal scientific advisory
groups in crisis situations.



Introduction

In early 2020, as the COVID-19 pandemic took hold in the UK, an interdisciplinary group of
scientists came together to engage with the public both directly (using social media?l) and indirectly
(through the mainstream media). They called themselves ‘Independent SAGE’ (not to be confused
with SAGE, the UK Government’s Scientific Advisory Group for Emergencies). The Twitter (now X)
feeds of these scientists quickly became points of reference for both lay people and scientists who
sought to understand the layers of complexity intersecting the fields of virology, epidemiology,
public health, psychology, communications, statistical modelling, and immunology, and examine
how this complex science was being used to inform governmental policies and guidelines. As the
haunting images from across the world revealed the extent of the danger that pandemics pose in a
globalized world, the task for the Independent SAGE public communication efforts was clear: we
sought to provide clarity and transparency in a fast-unfolding situation of unprecedented
magnitude in the modern era. From the get-go, it became evident that the appetite for direct,
timely, open and honest communication during public health crises was huge.

Why did the group form? What did Independent SAGE do? And now that the acute phase of the
COVID-19 pandemic has come to an end, what lessons were learned from the Independent SAGE
group that might help the world face the next global public health emergency? We discuss our
experience on Independent SAGE in three sections covering the group’s inception, its development
as an example of science-public dialogue, and how it came to a natural close. We consider how the
learning from Independent SAGE might serve as guiding principles for other, similar, groups in
future emergencies. We also reflect on the limitations of our approach and what we might we do
differently next time. Finally, we identify some evidence gaps which could be filled by future
research on science communication.

Context and origins

By late January 2020, the severity and scale of the novel coronavirus outbreak in China was clear.
In the high-stakes, low-certainty context of a fast-unfolding global public health crisis,?
policymakers worldwide had the unenviable task of weighing competing options with stark life-
and-death implications—and deciding how and how quickly to act as more evidence emerged.? In
those early weeks, openness around UK policy decisions was scarce.* There was much debate
(some of it acrimonious) about how the UK government should respond. Should borders close?
Should mass testing be introduced, and if so, how? Should masks be worn—and if so, by whom
and in what circumstances? If the health service became overwhelmed, who should be prioritized
for treatment?

In the UK, the maxim “scientists advise; ministers decide”> was much repeated but obscured two
problems. First, the attempt to draw a firm distinction between science and policy ignores that the
implementation of research findings is itself a scientific issue, whether it be discussed through the
lens of implementation science,® the social science of research utilization by policymakers,”® or as
policy choices in the context of political economy.® Second, it begs the question of what (and
whose) science was being used to advise.

Government policy drew most directly on input from SAGE, the official UK Government Scientific
Advisory Group for Emergencies. The membership of SAGE, along with sub-groups on modeling,
behavioral science and emerging respiratory viruses, was decided by the government’s Chief
Scientific Advisor, working alongside the Chief Medical Officer.



Membership and deliberations of SAGE and its sub-groups were initially not public, until the UK
government began to disclose—from May 2020— their membership, minutes and reports.*1° This
change in approach followed a series of “secrecy rows” over the public disclosure of financial and
other interests held by members of SAGE. Until then, no-one outside government and SAGE itself
had any direct knowledge of either who offered advice to Government (and, consequently, which
areas of science were under-represented or excluded from the advisory process) or of what that
advice involved (and, hence, whether the government really was “following the science”, as was
being claimed?!?). Onlookers simply could not tell if lessons from previous UK pandemics and
pandemic exercises,? 314 or from the experience of other countries,*> had been learnt,
remembered, or actioned.

We acknowledge that, as a reviewer of an earlier draft of this paper pointed out, “It has to be
noted that SAGE sits as a subgroup of COBRA [Cabinet Office Briefing Rooms], a Cabinet Office
committee for national emergencies which sits in the National Security Secretariat, and as such a
level of confidentiality is expected.” Such constraints notwithstanding, the prevailing lack of
information about the scientific basis of Government COVID decision-making in early 2020, and a
perceived lack of candour over uncertainty,® was troubling to those outside the corridors of
power. Transparency is a critical antecedent of trust,'’ and trust (in both scientists and
Government) is a powerful determinant of adherence to public health measures.'® While overall
public trust in the government in the early months of 2020 was high, it was lower in more highly-
educated people and fell significantly over the next few months.1°22 At the same time, there was a
surfeit of scientific information circulating on social media, much of it in the form of scientific pre-
prints and hastily-prepared peer-reviewed articles of varying quality.?? It became clear that
something more was needed to help the public understand and navigate the scientific evidence
relevant to policy responses to the pandemic.

In April 2020, Pulitzer-nominated journalist Carole Cadwalladr had the idea of convening an
independent group of scientists to assess the UK’s pandemic approach, and to conduct a public
discussion on options for moving out of lockdown. Cadwalladr had recently founded ‘The Citizens’,
a not-for-profit journalism organization focused on democracy, data rights, and addressing
disinformation. Cadwalladr invited Sir David King (UK Government Chief Scientific Adviser, 2000-
2007) to chair the group and asked Professor Anthony Costello (ex-WHO, global public health
expert) to suggest other potential members.

By May 2020, the inaugural group of UK scientists had been convened. They were drawn from a
purposefully wide range of disciplines including public health, epidemiology, mathematics,
immunology, virology, evolutionary biology, clinical medicine, primary healthcare, behavioral and
social sciences, and public engagement with science. An expert in race equality was also invited
into the group. The group chose the title ‘Independent SAGE’, to communicate its aim to serve as
an advisory group, but also to signify autonomy from the government and other potential sources
of political interference.

From its inception, Independent SAGE considered that as much evidence as possible should be
publicly accessible and communicated clearly, allowing this to be examined collectively to inform
public debate. But more than this, there was an urgent need to address critical questions about
public health measures with the public. This meant establishing a two-way dialogue, answering
guestions, respecting public doubts, and acknowledging uncertainties. This was an evidence-based
approach in itself, given that health interventions are known to be more effective when there is
mutual ¥° and cooperation between scientists and the public.?



The science-policy ecosystem in UK

Official SAGE and Independent SAGE were by no means the only actors in what might be called the
‘science-policy ecosystem’ in the early phase of the pandemic. Other official actors included other
government advisory groups (e.g. Joint Committee on Vaccines and Immunisation, JCVI), Public
Health England (which had a public facing dashboard and gave regular briefings) and the Office of
National Statistics (ONS, which ran a regular infection survey and produced weekly statistics on
COVID cases). Other unofficial actors inlcuded various fact-checking services (e.g. Full Fact), public-
facing platforms set up by scientists to broadcast their own emerging research findings (e.g. the
large REACT-1 study of changing COVID prevalence across UK), and those established by research
bodies (e.g. UK Research and Innovation’s ‘coronavirus explained’ website) and academic societies
(e.g. the Royal Society’s Data Evaluation and Learning for Viral Epidemics [DELVE] and Rapid
Assistance in Modelling the Pandemic [RAMP] initiatives, which also involved interdisciplinary
groups of scientists who sought to produce data-driven advice and recommendations outside the
official government space), initiatives led by mainstream media (e.g. the popular BBC radio
programme on statistics, More or Less, which pivoted to explaining and fact-checking COVID-19
statistics during the pandemic), and the independent Science Media Centre, which showcased key
research findings and collated expert commentaries on them in a public-facing website. Some
individual scientists established citizen science initiatives which recruited large numbers of lay
people (e.g. Professor Tim Spector repurposed the ‘Zoe app’ and recruited over 4 million people in
UK to record their symptoms [or lack of them] and test results, and also used the app for
communicating advice and information).

In this complex ecosystem, the unique aspects of Independent SAGE were threefold. First, our live
interactions with the public were frequent (weekly), intensive (90 minutes), driven by topics and
issues proposed by the public, and systematically recorded and archived. Second, and mainly as a
result of this frequent and intense interaction with the public, we developed a particular focus on
inequalities and vulnerable groups, including the socio-economically disadvantaged, minority
ethnic groups and the clinically extremely vulnerable. Third, as explained further below, we linked
in a responsive and emergent way with unions, advocates and campaign groups to support them in
pursuing their goals.

The Independent SAGE approach

The first official meeting of Independent SAGE was held on 4th May 2020, as a two-hour broadcast
live-streamed on Twitter and YouTube, where the scientists discussed the UK response to date and
options for the future.?> Key themes were learning from abroad, contact tracing, addressing the
pandemic’s unequal impact, and (re)building resilience in the health system. It drew an audience
of several thousand. After the meeting, the members produced a report of broad public health and
policy recommendations. This initial meeting showed that there was high demand for public-
facing, interdisciplinary science and the group held several live briefings over the following weeks
on specific topics (e.g. education,?® contact tracing?’) where people were invited to ask questions
directly to the group.

When (from 23 June 2020) the UK government ended its daily public briefings, Independent SAGE
committed to a weekly one-hour briefing live-streamed every Friday lunchtime, which soon
evolved into a structured format:

e The numbers: a presentation of the latest data and trends in the UK and globally.



e Topic of the week: a specialist segment presenting a new Independent SAGE report or
covering a theme in detail, featuring expert guests.

e Live questions from the audience, submitted by a very broad range of people including
members of the public with either a personal issue (e.g. concerns about vaccines and
infertility) or a responsibility for others (e.g. a teacher seeking to make a classroom safe),
press (both local and national), trade unions (e.g. for health and care workers) and
journalists, politicians and policymakers from UK and abroad.

As the group became established, the aim of Independent SAGE became clearer: to scrutinize and
communicate the best available scientific evidence, to listen to the experiences, concerns and
perspectives of diverse members of the public and to put these together in ways that would
support those faced with difficult decisions. Many questions raised issues that we were not
sufficiently expert to tackle (e.g. how best to control indoor air quality; support for mental health
of young people), so we used those as prompts to seek additional expert guest speakers on the
briefings. These individuals were selected on the basis of their scientific reputation and
publications and their willingness to enter into direct dialogue with the public.

Some members were involved in both Independent SAGE and official SAGE, and gave the same
advice in each setting. The main difference lay in whether and how they engaged with the public in
these respective roles.

From mid-2020 to late 2023, briefings by Independent SAGE were broadcast live on YouTube and
Twitter. The Citizens developed and supported the Independent SAGE website
(www.independentsage.org) and Twitter account (@independentsage), facilitated the weekly
briefings, and fielded questions from the public and media enquiries. An example of the weekly
briefing is described in Box 1.

BOX 1 HERE

Independent SAGE also produced numerous written outputs, shared on their website. These
included downloadable reports and policy recommendations, short statements on emerging
topics, fact sheets, visualizations (e.g. accessible graphs and diagrams) and a collection of short-
format ‘myth-busting’ videos. Its members frequently contributed to broadcast and printed
national and international media, as well as engaging on social media.

Independent SAGE came to be seen by many as an accessible and timely source of evidence-based
advice and information, both inside the UK and internationally.?® Its reports were cited and
members quoted across the full range of both broadsheet and tabloid press, as well as in the UK
Parliament and legislatures of the devolved nations (Scotland, Wales and Northern Ireland).

Impact of Independent SAGE

We were not resourced to measure the impact of our activities, and indeed because we were
operating in a complex and fast-changing open system, this would have been difficult. In terms of
metrics, we produced around 150 weekly live briefings (all of which are recorded and archived on
YouTube), over 50 in-depth scientific reports, 16 mythbuster videos and made over 500
appearances on live television and radio. At the height of the pandemic, for example, well over


http://www.independentsage.org/

100,000 people watched our live-streamed briefing every week (e.g. over 200,000 views for the 30
December 2020 briefing).?%3° Independent SAGE’s feed on Twitter/X attracted over 170,000
followers. Informal feedback from the lay public indicated strong support for our interactive
sessions where they could put questions directly to us in real time. The weekly ‘numbers’ slot, in
which experts presented figures graphically, explained their significance and discussed the
associated uncertainties, was extremely popular. Sub-groups of the population greatly valued our
work on particular issues (e.g. those planning or going through a pregnancy appreciated nuanced
discussions on the risks and benefits of COVID vaccines in pregnancy).

In addition, our collaborative activities with advocacy groups and unions generated a number of
tangible outputs. For example, collaboration with health and safety specialists and trades unions
drove two initiatives aimed at emphasising, illustrating and signposting the need for infection-
resilient environments in allowing safe return to schools, universities, and workplaces. The “scores
on the doors” plan saw the design of clear signage to indicate the air quality within indoor spaces
as well as their appropriate safe use. Later, the “COVID pledge” (a manifesto for safe workplaces)
expanded on infection resilient environments by involving multiple charities, trades unions, and
other stakeholders in the commitment to ensure all members of the public would have the best
possible access to healthy indoor environments.3! This initiative also contributed to the Scottish
Government’s policy on clean indoor air.

Winding down

Independent SAGE was assembled in response to the acute phase of the COVID-19 pandemic.
Nobody at the time knew how long it would be needed for. As the pandemic developed,
Independent SAGE expanded, with additional experts joining from disciplines including virology,
immunology, primary health care and social sciences.

Membership of Independent SAGE was entirely voluntary and unpaid, undertaken in addition to
each member’s day job. At the height of the early pandemic, preparation for the weekly briefing
could involve several days’ work, especially for a member presenting “the numbers” or the special
topic. Members balanced this in different ways, sometimes by aligning their Independent SAGE
work with their remunerated day job, and sometimes by carving out time outside office hours. To
some extent, the global camaraderie of scientists responding to the pandemic energized us. Over
time, however, some members stepped down, almost always because they were unable to commit
further to the time required. Inevitably, in a situation characterized by considerable uncertainty
with decisions that require complex trade-offs, there were some disagreements among members.
These could almost always be reduced (though not always fully resolved) by discussion, though on
one occasion an unresolved disagreement precipitated a member’s decision to leave the group.

After more than three years of weekly briefings, and as COVID-19 transitioned from an acute to a
long-term public health challenge, the sense of crisis became less acute. In addition, many
members had a backlog of other commitments that had been put on hold. Whilst the group has
not formally disbanded, the live weekly briefings moved to every two weeks in spring 2023 and
ended in December 2023. The group established a Substack channel (‘Independent SAGE
Continues’); they are still in close contact with one another through social media channels and
occasional online or in-person meetings.



Ten learning points from Independent SAGE’s development

As a voluntary unofficial group working in their ‘spare time’, Independent SAGE had a collegiate
culture and little internal hierarchy, although chairs were assigned to oversee preparatory meetings
and host the live sessions. Whilst this ethos of informal, non-bureaucratic scientific dialogue
remained as the group grew and matured over time, a number of learning points emerged across
scientific, ethical, practical and operational domains. We offer these learning points (which broadly
reflect academic literature on science-public and science-policy dialoguel*#32:33) as potential guiding
principles. We hypothesize that they are likely to be applicable, to some extent and with
modification, to public health emergencies more generally. Importantly, however, the points below
should not be seen as a universal formula or blueprint. Independent SAGE emerged in a particular
country at a particular time in response to a unique set of circumstances and events. Other
emergencies, in other settings, will have their own priorities and constraints.

Clarity and transparency

Good science communication in a pandemic involves conveying complex concepts (e.g. the nature
of viruses and their evolution, data on cases and transmission) to a lay audience. This task is
complicated when false or contradictory evidence is freely circulating, often without being
contextualised. Clear and concise messages, supported by visual representations of data, are key.
Public trust 1832 in science and science-based policy is diminished by secrecy, whereas it increases
when both facts and uncertainties are openly shared with the public.34-38

It is also important to convey the estimated level of uncertainty around a scientific question or issue
(a task on which much has been written343>38) and, where appropriate, to change position in the
light of new evidence rather than sticking to one that was reached before key evidence was available.
For example, we were initially cautious about the early proposals for repeated mass testing using
lateral flow tests, given that the available documentation on what was termed a “Moonshot” project
was strong on ambition but deficient in detail. As improved tests became available, we revisited the
evidence base and after reviewing data on test performance and experience in other countries,
came to a more positive conclusion.

Independent SAGE was also transparent about its collective values: it advocated for evidence-based
policy that protected lives, reduced pressure on health services and took into account social
influences on and consequences of health decisions. Members were asked to declare any conflicts
of interest and agree to follow a code of conduct when they joined.

Engaging with the science-policy interface

The maxim “scientists advise, ministers decide” overlooks how, in reality, policymaking (and
especially crisis policymaking) requires a dialogue between scientists and policymakers.?3° Scientists
must not only convey research findings, but also explain why they matter, what is at stake, how a
situation is likely to unfold with, or without, implementing a particular policy and how to implement
scientific insights in ways that will be effective in achieving the desired ends. Policymakers must
make clear to scientists that, in addition to academic concerns, policymakers must take account of
expectations, practical constraints, timescales and cost implications for key decisions, thus
producing a two-way dialogue on the realities of implementing the best scientific practices.**°

David Easton — an early advocate of systems theory in political sciences—defined policymaking as
“the authoritative allocation of values for the whole of society”.*° Under that premise, scientific
‘facts’ can be value-laden in the sense that they can be mobilized rhetorically to support or advise
against particular policies.” Independent SAGE sought to present scientific data not in a value-free
bubble but as inextricably tied to the values which informed particular policy options. Sometimes
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this meant challenging the government on policies which we did not consider evidence-based
and/or risked causing harm, such as when lifting all restrictions in the name of “freedom” placed
vulnerable groups at risk.

Interdisciplinarity

In a fast-unfolding public health crisis, scientists and other scholars from a range of backgrounds and
disciplines need to work together and understand each other. For example, questions about
potential individual- and population-level impacts of the virus touched on genetics, medicine,
immunology, virology, evolutionary biology, ecology, behavioral sciences, mathematical modelling,
public health, actuarial sciences, and sociology. New research findings from genetics, immunology
or other fundamental science might suggest that a change in individual behavior is needed, requiring
input from the behavioral and social sciences (e.g., strategies for building trust in science*' or
addressing the reasons for vaccine hesitancy??).

Independent SAGE members covered a deliberately wide range of expertise and, because of
interdisciplinary insights, its outputs were more than the sum of its parts. Interdisciplinarity played
out partly through allocation of topics and tasks (certain people were clearly expert on particular
subjects and methods, for example mathematical modeling) and also through group dialogue (as we
discussed a multifaceted topic it sometimes became clear that an additional disciplinary lens was
needed, for example the psychology of how people interpret models). An example of
interdisciplinary output is our early report on test/trace/isolate, which drew on our collective
expertise in public health, virology, addressing inequalities, behavioural science, communication and
health policy.*3

As the group worked together, each member developed a clearer understanding of how their own
scientific contribution complemented that of other members, allowing us to draw flexibly on each
other’s expertise and form small ad hoc working groups for particular reports and presentations. If
a particular discipline was needed for a topic but not present within the group, we invited an
external expert.

A question raised by a reviewer of an earlier draft of this paper was how Independent SAGE dealt
with the issue of ‘bias’ (on the implicit assumption that experts in a field can develop a kind of
tunnel vision based on their own narrow topic interest). Whilst we do not claim to have been bias-
free, one important buttress against our respective individual biases was ongoing interdisciplinary
dialogue in which we each had to justify our position to others who may not have shared it (or
even fully understood it). These interdisciplinary challenges were further enhanced by regular live
interaction with a broad range of lay people.

Addressing inequality

The COVID-19 pandemic exacerbated existing inequalities throughout society.**% It
disproportionately affected various marginalized and vulnerable groups including those in deprived
areas, black and minority ethnic communities, those with learning difficulties, and clinically
vulnerable people. Similarly, the COVID response affected these groups in different ways, and
policymakers’ failure to acknowledge this and mitigate against it (say by providing learning resources
to all children during school closures) only exacerbated those inequalities. From the earliest days of
the pandemic, Independent SAGE were concerned that its impact would be disproportionate on
more vulnerable groups. We explicitly and proactively advocated for the cause of many such groups
and featured their voices and experiences in many of the live sessions. One of our first ever reports
was on the disproportionate number of Black and minority ethnic deaths from COVID-19 in early
2020.%¢



More generally, we repeatedly raised the pervasive issue of inequalities both in written academic
reports*’*® and in dedicated live sessions featuring expert guest speakers including one on links
between socio-economic deprivation and COVID-19 with Professor Michael Marmot and Debbie
Abrahams MP,*° and another on inequalities with Professors Clare Bambra and Arpana Verma.>® We
wrote many articles for the lay press on the importance of welfare support (such as sick pay). We
raised concerns both in our independent reports®® and in academic journals about vaccine
inequity.>>>3 We covered the pandemic’s impact on children and young people and called for more
action—including vaccination and attention to indoor air quality—to protect them.>4>>

Interaction and dialogue with the public

Independent SAGE’s commitment to respecting and involving the public contrasted with a
government response which (some argue) saw the public as a problem.® Treating the
communication of the different aspects of the scientific discourse as a genuine dialogue helped
ensure that multiple voices were heard (see principle 4). This commitment to an open dialogue with
the public reflects what has been termed ‘mode two science’—occurring, at least in part, outside
the walls of the university.33 This involves reflection on the role and ethical significance of science in
society and celebrating the ‘agora’ (public space) where democratic discussion between scientists
and the public occurs.3339 Some of these dialogues were brief and focused on information-giving,
such as answering questions posed by the public our weekly briefings (e.g. “should | have the Astra
Zeneca vaccine I've been offered or shop around for a different one?”), though not infrequently
these questions promoted us to produce resources such as factsheets (e.g. on vaccination in young
people), animations (e.g. on indoor air quality) or brief videos (e.g. our ‘mythbusters’ series). Other
dialogues (see next point) consisted of ongoing and collaborative interactions with groups or
organisations.

Supporting advocacy and interest groups

‘The public’ and other bodies include well-informed and committed groups with particular expertise
and/or interests on a variety of issues. Parents, for example, want schools to be safe. Trade unions
seek to secure safe working conditions for their members. Members of Parliament have a duty to
raise questions on behalf of their constituents. Clinically vulnerable people and their loved ones
know that safe public spaces can be a matter of life or death. Long COVID sufferers understand how
important research into the condition is. We found that early and respectful dialogue with such
groups could hone the key questions that needed answering and create effective channels for
disseminating key findings. Conversely, advocacy and pressure groups found that engaging with a
group of respected scientists like Independent SAGE increased their visibility and credibility. We
worked with numerous groups, including

e various Long COVID patient support groups;

o Clinically Vulnerable Families,>” a network to support immunosuppressed, frail, or those with
multiple health conditions that may impair immunity, and who became Core Participants in
the UK COVID-19 Inquiry;

o COVID-19 Bereaved Families for Justice, a UK pressure group fighting to ensure that the
mistakes of the COVID-19 pandemic are never repeated;

e various trades unions (e.g. Unite, the leading workers’ union in UK and the Scottish Trade
Union Congress) and worker support groups (e.g. Hazards, Doctors in Unite) to develop the
COVID Pledge described above.3!

*—



In some of these collaborations, the mode of interaction might legitimately be described as co-
production of outputs with advocacy and interest groups rather than production of resources for
those groups.

Multiple communication channels and modalities

Different sectors of the population get their information from a wide range of different sources and
in different formats. Independent SAGE members, facilitated by The Citizens, proactively engaged
with diverse knowledge outlets, including social media microblogging sites (Twitter/X, Mastodon,
BlueSky, YouTube), longer blogs, public-facing academic platforms such as The Conversation,>®>°
bulletins, podcasts, and mainstream broadcast and print media (Figure 1). Alongside the weekly live
briefings, social and traditional media, Independent SAGE members also produced (for example)
scripted team presentations as YouTube videos and video clips, blogs, infographics and animations.
Members also wrote accessible papers and books aimed at a broad scientific and practitioner
audience. Examples are given in Table 1.

FIGURE 1 AND TABLE 1 HERE

Regular and organized internal communications

The scientists in the group did not have to publicly agree on every issue on every occasion, but they
did spend time deliberating collectively on the significance of emerging data and learning from each
other. For Independent SAGE, this ‘backstage’ activity typically occurred in pre-briefing meetings and
discussions via videoconference. These informal meetings facilitated scrutinizing content, setting the
tone for forthcoming public presentations, allocating tasks, sharing ideas for guest speakers, flagging
and dealing with concerns, shaping the collective identity and affirming its shared values.

A good example of this was how we prepared for a special briefing one year on from UK'’s ‘Freedom
Day’ (19'™" June 2021—the day the UK dropped most protective measures) by considering various
angles to cover (impact on incidence of COVID-19; impact on clinically vulnerable people; sickness
absence among healthcare staff; pressure on services; risk of emergence of new variants) and the
disciplinary expertise needed to address them (modelling, statistics, clinical medicine, public health,
evolutionary virology). Our ‘backstage’ meetings also provided shared learning and support for
members who experienced abuse on social - or indeed traditional — media, or via email. This
experience was far more common for the women (particularly the women of color) in the group,
and those promoting the scientific evidence on issues that became politicized, such as facemasks
and vaccines. The rich internal communications helped members become more rounded
commentators, able to field questions beyond their immediate expertise, for example, by
acknowledging the importance of the topic and providing a steer as to what kind of expert would be
needed to answer the question in more detail.

Resourcing and supporting the group communications

Even when scientists give their time for free, financial and human support is needed to run a website,
stage live digital briefings, process questions and comments from the public, and make reports and
publications accessible. ‘Amateur’ media clips such as short Tik-Tok videos have some advantages by
being able to be made quickly, cheaply and may humanize the scientists. However, there is also a
place for professional-quality multimedia presentations that can be showcased to policy audiences
and widely shared across multiple platforms. Technical support for making such presentations can
be costly, but if the scientists have national reach, crowdfunding is a possible source of support.
Independent SAGE used two crowdfunder exercises to raise relatively modest sums (£15,000 to
£20,000 each time) to continue supporting briefings and communication activity in 2022 and 2023.
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In each case, the crowdfunders were closed after a few days due to the rapid and generous
responses. Fundraising efforts should be clear, transparent and focused as people need to know
what will be done with any donations. These approaches can also enable the public and scientists
to feel joint ownership of the collective endeavor.

Combating misinformation and disinformation

Pandemics provide fertile soil for misinformation (unintentionally misleading information) and
disinformation (deliberate falsehoods),®®®! which potentially subvert the choices made by
individuals or by society collectively. Behavioral and social scientists on Independent SAGE provided
evidence-based strategies for responding to false and misleading information.®? These included
providing consistent and accurate messages, being honest if in doubt, communicating uncertainty,
producing diagrams and infographics, and tailoring messages to different social and cultural groups.
One specific initiative we undertook was preparing 16 ‘mythbuster’ videos on topics (such as the
benefit-harm balance of vaccines) that were characterized by mis/disinformation (see Table 1).

Critical reflections on the Independent SAGE approach

The model of communication used by Independent SAGE had many strengths and (we believe)
provided an important contribution to the science-policy ecosystem at a critical time. But it was
not perfect, and in retrospect there are things we would have done differently. We consider some
of these below.

The name ‘Independent SAGE’ was chosen somewhat hastily and without full consideration of the
consequences. In its favour, the name conveyed both authority (it was a ‘scientific advisory group’)
and independence [of the UK Government], thus distinguishing it from official SAGE. But the name
led to confusion among the lay public (some people assumed we were part of the official advisory
process, and others believed we had set ourselves up in opposition to SAGE) and caused some
offence in official circles (because the name was too close to that of official SAGE). The confusion
was perhaps exacerbated by the fact that three members of Independent SAGE also sat on a sub-
group of official SAGE and in many cases both groups were putting out similar or identical advice
and Independent SAGE outputs often drew on SAGE reports. In retrospect, a less loaded name
would, we believe, have been better.

The slogan ‘following the science’ was also somewhat ambiguous. The definite article (‘the’)
implied that there was one (value-free) science that just needed to be identified and summarised,
whereas the reality was of multiple scientific and science-related questions which were often
value-laden and could be framed in various ways, multiple streams of potentially relevant evidence
on which there was little or no consensus among experts, and multiple implications of that body of
evidence for different policy decisions. On reflection, a less definitive strapline such as ‘examining
the science’ might have been better.

We did not sufficiently clarify how wide our remit was in terms of topics. The clinical,
epidemiological, virological, immunological, behavioural science and public health aspects of
COVID-19 were clearly in scope for Independent SAGE, but there was ambiguity (for example)
about how far we should engage with the impact of the pandemic on the economy, the ethics of
crisis policymaking or the influence of political affiliation on policy decisions. As the pandemic
played out, we made various decisions on how to cover these issues, and invited various experts
onto the weekly briefings to be interviewed by us. But, notwithstanding the need to adjust our
aims in response to a changing situation, it might have been better to have set clearer boundaries
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on our remit early in the pandemic, or at least been clearer when remits changed or broadened
over time.

Whilst we addressed misinformation and disinformation about COVID-19, we were perhaps,
insufficiently proactive in responding to misleading information and deliberate untruths about
Independent SAGE and its members. A leading UK medical journal depicted us as “rebel scientists”,
implying (incorrectly) that our views were radical and heterodox.®® Some people incorrectly
depicted us as politically motivated and wedded to particular extreme policies (such as pursuing an
uncompromising ‘zero COVID’ agenda which included closing all schools, extending lockdown and
imposing universal masking). In fact, our position on all these topics was far more nuanced. For
example, we argued that targeted quarantine, test-and-trace, masking and attention to air quality
might be adopted judiciously help avoid school closures or prolonged lockdowns. But we could
have done more to make that nuanced position clearer and actively address the malicious
caricatures propagated by some of our critics.

A final limitation of our work at Independent SAGE is that, as noted above, we did not formally set
out to measure the impact of our work, and this goal was probably not realistic given our
prevailing circumstances (e.g. having demanding full-time jobs) and resources (we were reliant on
crowdsourcing). In the future, we believe it would be worthwhile to anticipate the need for
independent research on the role of informal actors in the science-policy ecosystem. Because of
the nature of this ecosystem (multiple actors emerging, responding and influencing one another),
deterministic study designs seeking to measure the impact of actor X on outcome Y are unlikely to
be helpful. But it should be possible to develop system-oriented mixed-method designs that can
begin to tease out the strengths, contribution and synergies (as well as the limitations and caveats)
of different kinds of actor, official and unofficial, in this complex ecosystem.

Conclusions

Global public health crises provide unique conditions for innovation in how scientific findings are
debated and explained to a lay audience, and among experts across disciplines. The COVID-19
pandemic has changed the way scientists and policymakers work together to produce evidence-
based decisions in crisis situations, and it provides the impetus for developing innovative models
for visualizing and explaining emerging scientific findings to the public in real time. This is essential
because the often-complex science has far-reaching implications for individual lives and freedoms,
and individuals wish to exercise agency in moments of crisis.

We believe that the informal approach taken by Independent SAGE, applied adaptively to different
contexts and situations, has much to offer in public health crises as part of a wider knowledge
ecosystem of scientific and policy actors. Such informal models are designed to progress the
science-policy-public dialogue in ways that complement (and, where appropriate, challenge)
official structures and positions. In some ways, for example, official SAGE existed to provide formal
advice which informed policy whereas Independent SAGE existed to provide informal advice which
could include challenging policy.

While honesty and transparency are important rules of thumb, questions such as “what level of
secrecy should official scientific advisory bodies follow during fast-unfolding pandemics?”, “how
much scientific and policy uncertainty should be shared with the public?” or “from whom, if
anyone, should governments seek advice in addition to their official advisors?” cannot be
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answered definitively or for all time. But we believe that in any particular unfolding crisis, such

questions should be kept alive through vigorous public debate to which scientists can and should
contribute.

In situations where the stakes are high, the facts uncertain, the values in dispute, but decisions are
nevertheless urgent, it is more important than ever that scientists engage directly and
democratically with the public. Their role must surely be to present the state of knowledge,
ignorance and uncertainty on issues of the day, to support, inform and engage with the public, link
with a wide range of advocacy and campaign groups and—where necessary—speak truth to
power.
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TABLE 1: EXAMPLES OF DIFFERENT GENRES OF COMMUNCATION USED BY INDEPENDENT SAGE

Genre

Format, intended audience and purpose

Example topics

In-depth reports

Rapid reviews (10-50 pages with references) on focused topics,
aimed at policymakers and advocacy groups. Produced in house
style with Independent SAGE logo and made open-access on our
website (~50 reports produced to date)

Inequalities?¥>°
Vaccines>!
Schools?®

Ventilation®

Formal Short statements published on the Independent SAGE website on | Test and Trace 2020°

statements key government policy announcements. Plans to end restrictions
202156

Live public One-hour structured session with presenters joining by Zoom and | Vaccines,  variants  and

webinars public via YouTube, covering one or more defined topics and with | immunity®’ (see Box 1)

2-3 guest speakers. Included 15-20 minutes of live questions.
Recorded and archived; free public access.

Schools?®

Academic papers

Scholarly articles or letters published in open-access peer-
reviewed journals, intended mainly for fellow academics
(hundreds of articles, many as a direct development from our
Independent SAGE public engagement and advocacy work)

Viral evolution®®
Mathematical modelling®
Vaccine equity®?°*

A 7-point plan to suppress
infections”®

Lay summaries of
academic papers
(e.g. The
Conversation)

800-word summaries of our reports and academic papers, pitched
for a lay audience and published open-access; often syndicated
more widely.

How long does immunity
last?”*

Austerity and COVID-1972

Airborne spread of SARS-
CoVv-2°8

Social media

Active presence (@IndependentSAGE) on Twitter (now X), plus
members have accounts on X, Mastodon, BlueSky, Threads and
more. Included cartoon animations of key messages.

Postings about Independent
SAGE activities and reports;
dialogue with public and
policymakers

Mythbuster
videos

Video clips short enough to post on social media (2.5 minutes),
addressing topics of confusion (often as a result of mis- or
disinformation). Archived on Independent SAGE website.

“The models were always

wrong”’3

“It’s lockdown or nothing””*

“Vaccines  were  rushed
through””®
Mainstream mass | Independent SAGE members made hundreds of TV and radio | Topics covered included

media

appearances including news channels, breakfast shows,

documentaries, special reports and more.

modeling the growth of
cases, predicting burden on
health services, lockdown,
masks, vaccines, new genetic
variants,  psychology  of
public behavior

Science festivals

Open-air science / camping event featuring ‘celebrity’ shows and
public lectures held in marquees

Open public session on
COVID-19 at BlueDot 20237¢

Oral evidence to
official
committees

All-Party Parliamentary Group on Coronavirus

Evidence session: Easing of
Restrictions (2022)77

Co-production of
outputs with
patient and
advocacy groups

Independent SAGE members provided bespoke scientific support
and advice to various groups and contributed to patient- and lay-
led public debate (e.g. through podcasts) and bolstering the voices
of vulnerable groups.

Podcast on impact of COVID-
19 on cancer patients’®

Substack
‘Independent
SAGE continues’

A series of blogs introduced in late 2023 to provide a continuing
outlet for public-facing science after the end of the weekly live
briefings. Aimed mainly at the lay audiences who followed these
weekly briefings.

Withdrawal of AstraZeneca
vaccine”®

COVID-19 situation report®°
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Box 1 — A worked example of a weekly briefing: 1 July 2022 (total viewership: 40,000)

The recording of this briefing is available on YouTube®”

By 2022, the COVID-19 landscape had changed dramatically. Most countries had dropped measures such as mandatory
masking and many people had received 1-2 vaccines to protect against severe infection. The virus had continued to
mutate and 2022 saw the dominance of the Omicron variant of concern. Omicron subvariants had developed marked
changes in the spike protein structure resulting in more immune evasion. Coupled with this, many people were many
months, to sometimes over a year away from their primary set of vaccines, so waning immunity made them more
susceptible to infections even without a more evasive viral variant compounding issues. Thus, despite the lower
individual risk achieved by vaccines, the initial Omicron waves were immense, causing significant deaths,
hospitalisations, and morbidity by sheer weight of numbers. Moreover, people with milder disease were left feeling
fairly miserable and ill when they contracted COVID-19, but also confused as many felt they should be better protected
due to their vaccines. There was growing uncertainty about why vaccines were necessary and why more boosters
would or could be needed. Questions too were being asked by the scientific community as we learned more about
what people’s chequered history of infection and vaccination meant for ongoing immunity and future immunisations.
Even as relatively wealthy countries such as the UK and USA were looking ahead to possible booster campaigns, many
countries in the world had enjoyed only limited access to any vaccines, and whilst large pockets of susceptible
individuals remained across the world, it was likely the virus would continue to mutate.

To tackle this thorny topic of vaccines, immunity and equity, our briefing on 1 July 2022 brought in three eminent
speakers from the UK and USA. The briefing was led by Independent SAGE members Prof Sheena Cruickshank and Prof
Danny Altmann (both experts in immunology). The session started by showing the latest data (Dr Duncan Robertson),
which contextualized the session to follow. We explained that the BA-5 lineage was dominant in the UK and prevalence
was high, with approximately 1 in 18 people infected. We also presented vaccine coverage data from the UK. Professor
Rosemary Boyton discussed the latest research and thinking on immunity and duration of immunity following infection
with different variants, and raised the issue that the Omicron variants were poor at durably boosting or inducing
protective immunity compared to vaccines. Professor John Moore focused on USA’s plans for a booster campaign with
new bivalent vaccines which were in the process of being approved. This raised questions as to what the autumn
campaign might be in the UK (which at time had not been announced). Finally, Professor Maria Botazzi discussed ways
in which her research was working with countries to boost manufacturing capacity for vaccines as well as addressing
costs for purchase, licensing and the need for bringing in communities to tackle vaccine hesitancy and decolonize
vaccine development. Finally, public questions focused upon vaccines regarding what groups should have access to
boosters, who was most susceptible to infection, and why different boosters were needed. Collectively, this session
shows how we sought to bring cutting edge developments and research straight to the public in an accessible way.
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