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1, Andrew Garrett, will say as follows: -

1 Introduction

1.1.1. The RSS is a membership organisation and charity, advocating for the

importance of statistics and data. The Society was founded in 1834 and is a

learned society and professional body for statisticians and other data

professionals in the UK and internationally. The Society has over 11,000

members in the UK and across the world. Around three quarters of the

membership are UK based. As a charity, we champion the key role of statistics
and data in society, and work to ensure that policy formulation and decision

making are informed by evidence for the public good. Our work is both UK-wide
and international. The RSS strapline is data, evidence, decisions.

1.1.2 The RSS is interested in areas where statistics and data can be used to inform

and improve decision making. Our work is guided by our members, who identify

topics where statistical thinking and data can have the most impact. These are

currently: Al, climate change, Covid-19, education, EDI (Equity, Diversity and
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Inclusion) and public statistics (how statistics can be produced to meet a range of

user needs, including enabling users to hold governments to account).

1.1.3 This statement covers the period 1 January 2020 to 28 June 2022 and forms the

Royal Statistical Society's response to the Rule 9 request for Module 7. The
statement covers five key areas that pertain to Test, Trace and Isolate (TTI):

1. How statistical methodology, such as random sampling and randomisation

can be used to obtain reliable information about the pandemic and to

determine the effectiveness of policies (§3.2).
2. How the linkage of testing data (eg of Covid-19 test results) with other data,

for both research (e.g. on demographics) and policy implementation (e.g.
duration of isolation) should be planned from the outset into the design of

any emerging new system (§3.3).
3. The importance of operating characteristics of different SARS-Cov-2

diagnostic tests and the studies required to determine these operating

characteristics, the criteria for regulatory approval of the tests and the

appropriate deployment of tests in various contexts (§4.2)
4. How to use well designed evaluations alongside public health interventions

to provide evidence-based information for optimising policy. This includes

both the implementation of an intervention and its withdrawal (§4.3).
5. The importance of transparency. Adopting open protocols and disseminating

findings in a timely manner (§5).

1.1.4 We make the following recommendations in respect of these areas:

Recommendation 1. From the outset, the design of new public health systems should

consider which data to collect and how to collect that data to

facilitate evaluation of the system's impact through time.

Recommendation 2. On the go evaluations can and should be embedded in any public

health system tackling emerging transmissible diseases, such as
TTI. These agile and focused 'smart' evaluations would be

directed at effectiveness and gaining key information on factors

influencing transmission.
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Recommendation 3. Government should improve integration between statistical and

policy functions. It should become routine to think about

embedding evaluation as policies are rolled out.

Recommendation 4. The UK government should consult on the use of personal identity

numbers to support record-linkage while protecting privacy.

Recommendation 5. In protocols directed at testing strategies developed as part of the

UK's pandemic planning it should be clearly set out that effective
testing strategies must consider both: a) the strength of evidence
and the operating characteristics of the tests being used; and b)

the varying prevalence of the virus.

Recommendation 6. Government should commit to list and release the results of all

study reports evaluating tests as soon as the findings become
available.

Recommendation 7. Government, as part of pandemic preparedness, should develop a

formal channel through which external experts and learned

societies can make a case to be included in relevant expert groups

giving advice on the pandemic response.

2 The RSS's work on Covid-19 and Test, Trace and Isolate

2.1 Background: the RSS's Covid-19 Task Force

2.1.1. The RSS's work on Covid-19 focused on the role that statistical science played

both in improving our understanding of the Covid-19 pandemic, and our attempts

to fight it. Throughout the pandemic, we sought to highlight ways in which

statistics, data and evidence could be better used and communicated to improve

the government's response to the pandemic. The work was led by the RSS
Covid-19 Task Force.

2.1.2 The RSS Covid-19 Task Force was proposed at a meeting of the RSS's Council

on 24th March 2020, by our then-President-Elect, Sylvia Richardson. It was led

by a steering group of senior members of the RSS, supported by a network of

volunteers and dedicated RSS staff. The steering group comprised:

e Sylvia Richardson (co-chair)

3

INQ0004751560003



e David Spiegelhalter (co-chair)
e Sheila Bird
e Simon Briscoe
e Daniela de Angelis
e Jon Deeks
e Peter Diggle
e Christ Donnelly
e Scott Heald
e Chris Holmes
e Nicholas Jewell
e Guy Nason (joined October 2020)
e Jennifer Rogers

2.1.3 Except for Guy Nason (see above) all joined the task force at its inception in April

2020 and served as members throughout the pandemic.

2.1.4 The members of the steering group also sat on various other bodies during the

pandemic. Key relationships are shown in the diagram below. The solid lines

indicate relationships between RSS bodies; the dotted lines show where

individual members served on external bodies.

UK Statistics Authority : RSS Council
Board REACT
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{Daniela de Angelis} Peter Diggte}

Turing-RSS Health Data

Panel < > Task Force Diggle and Sylvia
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2.1.5 The names of members of the wider task force cannot be shared as they did not

consent to be publicly identified. The group was used as a pool of expert

statistical volunteers who could be called upon to join specific pieces of work or

for specific tasks. Examples include finding reviewers for specific initiatives,

advice on topics, identification of contacts in government, and facilitation of the

RSS/DHSC Panel. The work of the RSS Taskforce was primarily conducted by

the steering group, who advised on, produced and signed-off RSS work related

to the pandemic. The exceptions were the RSS/DHSC panel, where decisions
were made by its RSS-chair, Sheila Bird, and the Working Group on Diagnostic
Tests (WGDT), where sign-off was from the co-chairs, Jon Deeks and Deborah

Ashby.

2.1.6 The WGDT was established in June 2020 to develop advice on how these
SARS-CoV-2 tests could be used as part of the UK's response in a pandemic.

The membership of that group (all of whom were RSS members) was:

e Deborah Ashby (co-chair)
e Jon Deeks (co-chair)
e Sheila Bird

e Stephen Evans
e Rafael Perera
e Yemisi Takwoingi

2.1.7 The key decision-makers at the RSS were our presidents, the chairs of the

Covid-19 Task Force and our CEO. Our Presidents were Deborah Ashby
(January 2019 - December 2020) and Sylvia Richardson (January 2021 -

December 2022). The task force co-chairs were Sylvia Richardson and David

Spiegelhalter (who both held this role from the task force's public launch in April

2020'. Our CEO was Stian Westlake (July 2020 - May 2023). Decisions
including topics that the RSS should focus on, partnerships that would be helpful

1 Initially Peter Diggle was the intended co-chair of the Task Force with Sylvia Richardson - but
he was unable to do so due to other commitments and David Spiegelhalter served in that
capacity instead.
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and on the content of the RSS's policy, influencing and media work were, for the

most part, made by the task force co-chairs and the CEO.

2.2 Summary ofRSS work relating to Test, Trace and Isolate

2.2.1. The RSS did not have a formal route to give advice directly to government. For

the most part we gave advice through producing documents that we sought to

promote to government in correspondence or through other routes such as select
committees and the media.

2.2.2 The RSS's work during the pandemic covered five main areas:

a) The use of statistical methodology to gather reliable information from the TTI
system and other sources to more effectively combat the virus.

b) The reporting of management statistics from TTI.
c) The use and evaluation of tests for diagnosis and for asymptomatic

screening for Covid-19.
d) Testing and isolation in the context of schools.
e) Developing methodology for debiasing the test counts as part of the Turing-

RSS Lab.

2.2.3 Our advice was primarily focused on testing and on ensuring that policy was
informed by a proper understanding of the strength of evidence and the statistical

characteristics of tests, as well as on the need to plan and design targeted

studies embedded in the TTI system to determine its effectiveness. We provided

some advice on the "isolate" limb of TTI - detailing how statistical approaches
could inform how long close contacts needed to self-isolate for, to determine how

early during quarantine they were infected and establish adherence to self-

isolation.

2.2.4 Statisticians pay particular attention to how data is collected. Random sampling

is a probability-based method used to obtain an unbiased estimate of some
characteristic of a population. An efficient sampling scheme is employed such

that the corresponding variance of the estimate (the standard error) is sufficiently

small to meet the needs of the research. In its simplest form members of a
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population of interest have an equal probability of being selected with the aim of

generating a representative sample. An example is the REACT survey that

estimated SARS-CoV-2 infection prevalence in England using PCR tests.

Statisticians also enrich data collection using linkage: connecting records

collected in different systems relating to the same individual to generate
additional information: eg, how demographic and socio-economic factors
influence disease and outcome.

Statistical methodology in TTI

2.2.5 The RSS published a statement on how efficient statistical methodology could be

employed to obtain reliable information and deeper insight from TT! (23 July
2020) (RSS7/02 [INQ000114793]). Here we provided advice intended for the

Department of Health and Social Care (DHSC) on how statistical approaches
could improve testing and tracing as well as enabling an audit of adherence to

the requirement to isolate. This statement recommended that two statistical

techniques - random sampling and record linkage - should be used to

understand more about Covid-19.

2.2.6 Record-linkage, in this case, meant TTI checking its records (ie, laboratory

reports on PCR diagnoses) to find out what proportion of the quarantined

persons in each two high-risk group tested positive for the virus during (or soon

after) their quarantine period. Random sampling would be employed as a fair

method of selecting representative sub-samples, such as of quarantined high-risk

households or external close contacts.

Statistical reporting

2.2.7 The RSS-DHSC Panel provided a route for the RSS to give epidemiological

insights and advice to government statisticians working on TTI. The purpose of

the panel was to liaise with statisticians in the Civil Service whose role was to

prepare tabulations which documented key management statistics on the

performance of TTI. This allowed the RSS to give direct advice on how the

performance of TTI should be measured as the pandemic evolved (RSS7/52
[INQ000575061]). However, the RSS was not giving advice directly to
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policymakers with the ability to alter aspects of TTI except through
correspondence.

2.2.8 The performance of TTI should be measured in terms of quantifying the

differences between different isolation approaches and policies. The impact of

different approaches or policies on infection transmission can then be evaluated

against the economic and social impacts. Quantification is possible through

experimental and quasi-experimental designs combined with data linkage. For

instance, home visits of Cca random sample of close contacts (household and

external contacts), could have been used to estimate infection prevalence and

isolation adherence in a reliable manner (irrespective of symptoms), how

infection developed and whether certain groups were more vulnerable than

others. This could then have informed future policy (for instance isolation

duration) and potential more precise targeting of policy.

2.2.9 Different isolation approaches could have been compared and the relative

performance estimated (quantified) using randomised trials, notably cluster
randomisation whereby experiment units could be schools, nursing homes,

offices etc. In these cases, units would be randomised to different isolation

policies and the impact of those different policies compared with regard to

infection, school days missed, etc.

Diagnostic tests

2.2.10 In June 2020 the RSS established the WGDT. We were concerned that

new diagnostic tests for SARS-CoV-2 antigens would come to market for use
both in clinical practice and for surveillance without adequate provision for the

statistical evaluation of their analytical, clinical or screening performance.

The working group's key aim was to set out the statistical evidence needed to

assure the performance of new tests, for the public, decision-makers and

regulators. The working group reported on 9th June 2021 (RSS7/14
[INQ000114774)), detailing 22 recommendations covering matters of study

design for the evaluation of tests in different contexts, how the tests could be

more effectively regulated by the MHRA and on the importance of transparency
to inform both the public and decision-makers.
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Testing in schools

2.2.11 Driven by our developing work on diagnostic tests, we also made

recommendations relating to the government's proposed use of Lateral Flow
Tests for voluntary asymptomatic screening of secondary pupils on their return to

school in early March 2021. Our work here was driven by three key principles.

First, the need for transparency about prior assumptions in respect of pupils'

likely test uptake and asymptomatic prevalence (based on background

information from TT! and prevalence studies). Second, recognition that tests
giving false positives (tests that come back as positive when the person does not

have the virus) would be problematic too as they meant children unnecessarily
missing school. Third, that embedded experimentation was required to evaluate
the rollout of testing in schools in a reliable manner (RSS7/09 [INQ000114801],
RSS7/11 - INQ000114783, RSS7/52 [INQ000575061], RSS7/53 [

INQ000575077)]. |

Partnerships

2.2.12 As part of our work during the pandemic, we formed a number of partnerships

with external organisations. The most relevant in the context of TTI was the

Turing-RSS - Health Data Lab. The Health Data Lab was established in August
2020 as a working partnership between the Turing Institute, the RSS and the

Joint Biosecurity Centre (JBC), later merged into UKHSA. The aim of the Health

Data Lab was to provide independent statistical modelling and machine learning

expertise to meet the needs of current and future UK health surveillance.

systems. For the RSS, Professors Peter Diggle and Sylvia Richardson served as
Technical Directors throughout the Health Data Lab's two years existence,
supporting the Principal Investigator, Professor Chris Holmes. Using data from

REACT, the Health Data Lab developed a methodology for debiasing routinely

collected testing data in small areas, and the debiased test counts were made

available to UKHSA from March 2021 to help with monitoring regional

prevalence and understand how ethnically diverse and socio-economic deprived

communities had been differentially affected by the Covid-19 (RSS7/45
[INQ000575015], RSS7/47 [INQ000575080)).
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3 Statistics and data in Test, Trace and Isolate

3.7 Summary

3.1.1. The RSS's view is that there was a missed opportunity for statistical methods

and data to have been used in the TTI programme to gain information about the

virus and to inform the policy response. Used weil, statistical input into data

collection in a new public health system as well as the use of statistical methods

to design evaluations would enable government to learn about the effects of their

actions in a timely manner and to improve decision-making: for example, on how

to deploy LFTs or on how long close contacts need to "stay at home". We
recognise that it is especially difficult to develop this approach at a time of crisis.

Nevertheless, opportunities to gain good quality evidence to manage the

pandemic with regards to TTI in its early phase were missed. A key lesson that

we think government should learn is that it is beneficial to include statistical

thinking at the outset of new public health systems, to conduct experiments to

assess the impact of policy decisions and to plan how to scale this as part of

pandemic preparedness.

3.1.2 Weset out our views for how TTI might have used statistical methods in our

statement on how efficient statistical methodology could help glean intelligence

from TTI (RSS7/02 [INQ0001147931) (published 23 July 2020, see §2.2 for a

summary). This explained how efficient statistical methods (random sampling

and record-linkage) could be deployed to obtain information from TTI about close
contacts' adherence to self-isolation; about how early in their 14-day isolation

period contacts were infected with SARS-CoV-2; and about covariate information

on susceptibility to infection. All three questions could be addressed using

random sampling of TTI's high-risk households - by being offered swab-testing
on a pair of randomly-sampled days during the intended quarantine period (within

first 5 days; in subsequent 9 days) and by observing compliance with "stay at
home?" instruction. Record linkage could then determine how many close
contacts, identified to TTI, had tested PCR-positive during their intended

quarantine or within two days after release from quarantine; and the demography
of these cases.
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3.1.3 We sought to raise awareness of these recommendations through: the RSS-
DHSC Panel, including letters in 2020 from its chair to potential decision-makers
(National Statistician & Secretary of State for Health and Social Care); media

engagement; posts to the Science Media Centre (SMC); input to Select
Committees; and reminders at the Testing Initiatives Evaluation Board (TIEB)
(RSS7/52 [INQ000575061)).

3.1.4 Statisticians pay particular attention to how data is collected so that reliable

interpretation of the results can be made. One basic process which gives
interpretable results is random sampling, which is different from randomisation as
detailed below. When approved and in the public interest, we also enrich data

collection by using linkage to address follow up questions. In this section we set
out how these methodologies would help and make recommendations for how

governments can build them more routinely into their work.

3.2 Random sampling and randomisation

3.2.1 Randomisation and random sampling are different. Randomisation is used to

compare an intervention group to a control group (or to compare different

interventions) providing the basis for causal inference through the control of

potential known and unknown confounding factors. Although simple in concept,

randomisation can be deployed in various ways including between individuals,

within individuals (comparing intervention sequences) and between groups of

individuals (clusters). Randomised and controlled trials (RCTs) are well known

for their use in clinical trials, but they are used in many other research areas
including social science. RCTs provide unbiased estimates of intervention

differences - quantifying the magnitude of the differences and the uncertainty

associated with the estimates. Randomisation of schools to their pupils'

adherence to conventional quarantine or to daily contact testing (DCT) is an

example of cluster-randomisation of schools to different quarantine-strategies.

Random sampling is used to obtain an unbiased estimate of some characteristic
of a population. An efficient sampling scheme is used such that the

corresponding variance of the estimate (the standard error) is sufficiently small to
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meet the needs of the research. Examples include estimating infection

prevalence in the UK using SARS-CoV-2 tests.

3.2.2 Statistical science could have improved the public health response to COVID-19,
specifically in relation to TTI, by deploying random sampling and randomisation

to improve decision-making. Random sampling delivers unbiased estimation at

affordable cost. In the context of TTI, as we argued in RSS7/02 [INQ000114793},
representative empirical findings from individuals in high-risk groups a) would
improve knowledge about within-household transmission, and risk-factors

associated with it (for example, how influential are age, sex, ethnicity of

household-members; household size). If within-household infection-rates were

unacceptably high - for example in respect of elderly members in large
households with a symptomatic index case - then public health consideration

could be given to shielding the household members at highest risk either by

removing them or the index case to a safe location.

3.2.3 An understanding of how early and to whom SARS-CoV-2 transmission occurs
during quarantine, including asymptomatically, could have been gained by

visiting the household of randomly sampled index cases [high-risk group a)] on

two randomly chosen days per household during their 14-days of quarantine, and

offering swab-tests to household members. The same protocol could be applied

to external close contacts [high-risk group b)] whose transmission-rate, covariate
influences and adherence to seif-isolation may be different. Well-designed
empirical studies can adjudicate on simplifying assumptions that modelling

studies typically have to make to be tractable.

3.2.4 This explanation is drawn from RSS7/52 [INQ000575061], and further detail is

available there.

3.2.5 As weil as promoting this message on random-sampling to the media, we also
fed it into DHSC via the RSS-DHSC panel on testing. Sheila Bird, in her capacity
as chair of the panel, wrote directly to the Secretary of State for Health and

Social Care to bring the RSS Task Force statement of 23 July 2020 to their

attention directly (RSS7/52 [INQ000575061],, RSS7/53 [INQ000575077]). Our

call for random sampling to be used as an early part of TTI to learn more about
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how early the virus transmitted, and to who, in TTI's high-risk households was
never adopted. There were two main implications of this: first, it meant that there

was not a robustly designed UK study that did enable the most timely decisions
on reduction of quarantine periods; second, failure to evidence rigorously how

well close contacts adhered to self-isolation and what were the characteristics of

those who did not adhere (ie were not "at home" on their randomly-sampled

days) meant that politicians lacked a solid evidence-base by which to assess
whether the support on offer to aid citizens' adherence to self-isolation was
sufficient, for example for those on low wages or in large households.

3.2.6 As we discuss in §4, this was not the only point during the pandemic where

random sampling could have improved the government's response. As we

outlined in our response to module one of the Covid Inquiry (RSS7/50
[INQ000183421)), it is important to have a culture within government of statistical

thinking to enable government to respond adequately in an emergency where
fast-paced decisions must be made. It is hard to incorporate statistical

methodologies into decision-making when this culture is lacking. Our view is that

there needs to be a shift in government so that statisticians are more closely
engaged with policymakers as they are making decisions - by suggesting
rigorous methods to assess the impact of policy options in a timely manner.

Recommendation 1. From the outset, the design of new public health systems should

consider which data to collect and how to collect that data to

facilitate evaluation of the system's impact through time.

Recommendation 2. On the go evaluations can and should be embedded in any public

health system tackling emerging transmissible diseases, such as
TTI. These agile and focused 'smart' evaluations would be

directed at effectiveness and gaining key information on factors

influencing transmission.

Recommendation 3. Government should improve integration between statistical and

policy functions. It should become routine to think about

embedding evaluation as policies are rolled out.
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3.3 Record linkage

3.3.1 As individuals interact with different public services, data will be generated about

their interactions. Record linkage is the process that - according to an approved

protocol and in the public interest - allows the same individual to be identified

across multiple interactions with different services. This means that we can bring

together information about, eg, testing data, vaccination data, and

hospitalisations, which would lead to improved understanding of unfolding

pandemics.

3.3.2 Had early record linkage been used by TTI it would have provided information

about how early in the quarantine close contacts had accessed PCR testing and

been diagnosed as Covid-19 cases (RSS7/02 [INQ000114793]). The RSS
differentiated between:

a) Close contacts who lived in the household of an index case.
b) External close contacts.

3.3.3. Record-linkage would enable the government to find out, within groups a) and b),

how many of those whom TTI had quarantined had:

i. taken a swab-test during their quarantine or within 2 days of release from
quarantine;

li. tested PCR-positive for SARS-CoV-2 during their quarantine or within 2 days
of release from quarantine.

3.3.4 Record-linkage allows TTI to learn about PCR-diagnoses and associated swab-

date - shortly before, during, or soon after intended self-isolation - for all TTI-

identified close contacts. These PCR diagnoses count as successes of TTI:
assuming that they adhered to quarantine. The demography of these PCR
diagnoses within the household of an index case sheds light on susceptibility to

infection, when and to whom. Random-sampling is then needed to learn robustly

about when and to whom asymptomatic transmission of Covid-19 occurred

during quarantine.
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3.3.5 Inthe RSS response to module one of the Covid Inquiry (RSS7/50
[INQ000183421]), we stated that "The quality of T&T data was a major barrier

with much data collection outsourced to private sectors companies who lacked

experience and expertise". The most significant barrier at the start of the

pandemic was that the data being collected from TTI did not permit record

linkage - and this was not possible until September 2020. Three main reasons
why we felt that the involvement of private companies complicated this situation

were: they are outside the health data ecosystem - causing further fragmentation

in a system where fragmented data was already a problem; the private

companies contracted to deliver TTI did not have expertise in handling this type

and complexity of data; if clear public health standards aren't set at the start of a

contract (including information on where results are being sent and in what

format), then it is hard to amend private contractors' practice after they have
started work. Some of these issues are discussed in RSS7/68 [INQ000575002].

3.3.6 In our previous submission to the Inquiry we called for the use of personal

identification numbers to be rolled out more widely across the UK to improve

record linkage. We note that there are now plans to introduce digital patient

passports and we welcome the government's focus on improving access to

patient records while maintaining patient confidentiality, anonymity and approved,

open linkage-protocols in the public interest. We note that, during the pandemic,

Public Health Scotland were able to link data sets quickly and routinely thanks, in

part, to patients in Scotland being identified by a 10-digit Community Health

Index (CHI) number.

3.3.7 CHI numbers contain information about a person's age and sex and they contain

a check digit - preventing data entry errors. They enabled national health-related

databases on mortality and morbidity, including prescriptions, to be linked on a

no-names basis for analysis in trusted research environments. Importantly, the

CHI model was underpinned by public consultation and support. In contrast NHS
numbers were used in England and Wales for record linkage but they lack both

basic demographic data and a check-digit.
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Recommendation 4. The UK government should consult on the use ofpersonal identity
numbers to support record-linkage while protecting privacy.

3.4 De-biasing targeted test counts

3.4.1. Amain project of the Turing-RSS Health Data Lab was to debias the positive

PCR test counts routinely reported by TTI. The recommendations to the wider

public were to come forward for testing ifAwhen experiencing symptoms

commonly associated with positivity for Covid-19. The population targeted for

testing was thus unrepresentative of the wider population and exhibited test

positivity rates that were biased upwards compared with the true population

prevalence. Researchers in the Health Data Lab developed a data fusion model

of the observed PCR-positive tests reported by REACT, a series of cross-

sectional random sample surveys in England, to produce fine-scale
spatiotemporal estimates of the true underlying prevalence as well as an

estimate of R;, the reproduction number of the epidemic at time t (RSS7/45
[INQ000575015]). These estimates were shared with colleagues in UKHSA as
early as March 2021.

4 Evaluation and testing strategy

4.1 Introduction

4.1.1 Evaluation is important during a pandemic. Government needs to make time-

pressured decisions relating to treatments, tests, vaccinations and non-

pharmaceutical interventions based on imperfect and changing information. It is

vital that a proper evaluative framework, guided by sound principles, is in place to

enable the best decisions to be made on the available information.

4.1.2 Inthe previous section we set out how we would like to have seen evaluation

embedded within TTI (which eventually it was via two cluster-randomised

controlled trials (RSS7/46 [INQ000492937], RSS7/49 [INQ000564292])). There
are two further areas that would have benefited from this approach. First the

evaluation of diagnostic tests: how their operating characteristics were assessed,
the studies required to determine these operating characteristics, the criteria for
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regulatory approval of the tests and the appropriate deployment of tests in

various contexts. Second, how well-designed comparative evaluations should

accompany public health interventions to provide and disseminate sound

evidence-based information on their effectiveness to support decision-making.

4.1.3 Diagnostic tests were a major focus of the RSS's work on Covid-19: we
established the WGDT to conduct detailed research on the topic and made

recommendations to improve practice in this area. The working group reported

on 9th June 2021 (RSS7/14 [INQ000114774]), detailing 22 recommendations

covering matters of study design for the evaluation of tests in different contexts,

how the tests could be more effectively regulated by the MHRA and the

importance of transparency to inform the public and decision-makers.

4.1.4 All the recommendations are important, but the most significant ones are listed

below. On study design:

e Field or clinical evaluation studies are needed to evaluate the performance of

an in vitro diagnostic for each intended use.
e Direct comparison of alternative in vitro diagnostics and test-strategies

should be given high consideration to provide evidence that directly informs

clinical and public health decision making.

4.1.5 On regulation:

« The Medicines and Healthcare products Regulatory Agency (MHRA) should
review and revise the national licensing process for in vitro diagnostics to

ensure public safety is protected, particularly in a pandemic. This review

needs independent expert input from the relevant disciplines including

appropriate statistical input.

4.1.6 And, on transparency:

e Protocols for field or clinical evaluation studies should be publicly available to

provide evidence of prior planning and to support transparency; and ideally

should be prospectively registered.
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4.1.7 We engaged with the MHRA to make them aware of our recommendations:

Deborah Ashby and Jon Deeks presented the recommendations at a meeting of

MHRA's In Vitro Diagnostics Experts Advisory Group (IVD EAG) on the 29th

June2021.TheMHRA wrote to us in February 2022 and set out how they were
planning to take forward work on the recommendations that we had made

(RSS7/48 [INQ000575032)).

4.1.8 Inthe context of evaluation of diagnostic tests, there are two especially important

learnings for future pandemics. First, it is important that decision-makers
appreciate that the predictive value of a positive test result varies depending on

the prevalence of the virus. Specifically, the likelihood that an individual who has
tested positive for a virus actually has the virus changes depending on

prevalence). Second, that governments' testing strategies should be based on

evidence of their claimed operating characteristics and an awareness of the

strength of that supporting evidence. Strategies must consider the wider context
of prevalence of the virus.

4.1.9 In this section we set out our views on evaluation of diagnostic tests - involving

both awareness of the strength of evidence of study designs and the observed

characteristics of these tests - and how this is essential to inform the UK's
testing strategy. In §4.2 we begin by explaining how, in our view, evaluations of

tests should be conducted and then look at some of the specific issues which

arose in the context of antigen tests. In §4.3 we set out why it is important to

understand the characteristics of tests before testing strategies are developed.

4.2 Diagnostic tests

Background on evaluation of tests

4.2.1 Early studies of antibody tests for Covid-19 were typically laboratory-based

assessments of selected samples. These studies compared test performance of

samples from individuals with confirmed Covid-19 and historical samples which

were known to be Covid-19-free (often using stored samples collected years
before Covid-19 was active). While such studies do not reliably reflect real-world

performance, they are a quick and necessary first step to determine if a test can
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differentiate between infected and non-infected individuals and has a potential to

be useful (WGDT recommendation 1, RSS7/14 [INQ000114774]). At the
pandemic''s onset, these were the only feasible studies and represent a standard

stage in evaluating new diagnostic tests.

4.2.2 Although laboratory studies report sensitivity (percentage of infected individuals

correctly identified as positive) and specificity (percentage of non-infected

individuals correctly identified as negative), these estimates are usually inflated

compared to real-world application which is best assessed in field studies or

clinical evaluations, and hence graded to provide a low level of strength of

evidence (WGDT recommendation 2). To distinguish between these stages of

evaluation, laboratory studies using selected samples are considered to estimate

analytical performance (analytical sensitivity and specificity), while field or clinical

studies in routine settings of participants provide estimates of clinical

performance (clinical sensitivity and specificity).

4.2.3 Field and clinical studies prospectively recruit participants who meet stated

criteria that matches the purpose of the test. For tests which are used for

diagnostic purposes this requires participants being suspected to have the

disease on the basis of stated symptoms. For the purpose of screening for

undetected disease, the participants should either be at high risk of having

asymptomatic infection (for example if they had been exposed to the disease by

a family member) or the whole population for mass testing. The test should be

used according to the instructions to ensure that the test method matches the

way in which the test would be conducted in real life. The only difference to real

life use of the test is that each participant undergoes an additional reference test

(sometimes termed as a gold standard test) which verifies whether they do or do

not have the disease, and whether the lateral flow test has given false negative
and false positive results. For Covid-19 lateral flow tests, the RT-PCR test
usually had this role.

4.2.4 Field or clinical studies deliver higher confidence in the strength of evidence of

the study findings than laboratory studies and are the most reliable studies to

determine health policy. The WGDT Report (sections 4.1 and 4.2) use the
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terminology of analytical performance vs Clinical performance to establish this

distinction, but consistent terminology remains a challenge. This lack of clear
naming of key performance parameters can lead to confusion when interpreting

test results in both commercial and healthcare settings.

4.2.5 Even when studies are undertaken in patient samples that match the intended

use of the test, if the sampling is not complete (particularly in studies where

separate groups of samples are selected on the basis that some have the

disease and some do not) studies can overestimate clinical performance as they

are not representative of the spectrum of disease and non-disease present in a

complete population (RSS recommendation 4). This often occurs when the

results of the reference standard has been used as part of the selection process
of participants. Such studies are described as having a fwo-gate design (one

group is selected because they have already been shown to be diseased, and a

second group is selected because they have been shown not to have the

disease) and have been repeatedly shown to overestimate clinical sensitivity and

specificity across many diseases and tests and provide weaker evidence. The
findings of one-gate or field studies wherein a representative sample is more

likely because the disease status was not yet known (but is established later by a

reference standard as part of the study) provide a high strength of evidence. As
with the phrases analytical and clinical performance, the terminology of two-gate
and one-gate and field studies are not universally understood causing
communication and interpretation issues in the field. The organisation and

management of a large field study tests requires the same experience and team

as for delivering Phase Ill drug clinical trials, which are routinely and successfully
delivered by commercial Contract Research Organisations (CROs) and
academic Clinical Trial Units (CTUs) in the UK, but few CROs and CTUs have

experience of evaluating tests.

4.2.6 Itis important to analyse and describe the population tested and consider who is

directed to use the test. Test performance varies depending on the population

(eg, adults vs children), intended use (diagnosis vs screening), and the specific
condition being targeted (WGDT recommendation 3). Substantial differences can

exist between groups (eg, symptomatic, asymptomatic exposed, and
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asymptomatic individuals in mass testing), when samples and tests are stored,

transported or undertaken by different people or in a different way (eg, training,
equipment and facilities), and when the target condition is determined in varying
ways (eg, definitions as to whether a condition is classified by a degree of

severity).

4.2.7 Accurate interpretation of evaluations requires critical appraisal of study designs
and samples used. Unfortunately, details about study design, participants,
samples, and methods are often poorly reported (WGDT recommendation 19),

and protocols may be undocumented (WGDT recommendation 17). There is an

international standard structure for reporting the methods and results of a test

study (known as the STARD statement) which ensures that all necessary detaiis

are reported to aliow critical assessment, but its use was not common in

government funded reports. If the study design is unclear and results aren't

labelled as analytical or clinical, and if samples aren't selected to ensure that

they are representative, misinterpretation is likely. These distinctions are poorly

understood by clinicians and healthcare experts as evaluation of test studies is

rarely covered in medical training. The RSS WGDT prioritised communicating

these differences to the public, media, healthcare researchers and policymakers

(for example, see discussions at the House of Lords Select Committee with

Professor Sheila Bird and Professor Jon Deeks (RSS7/22 [INQ000575075)]) as
well as numerous explanations to the Science Media Centre on publications and

events about testing from Bird and Deeks (RSS7/52 [INQ000575061] and
§7.1.2). We discuss issues around transparency of evaluations in §5.3.

Antigen tests

4.2.8 Covid-19 lateral flow antigen tests became internationally available in mid-2020

and started being used by the DHSC from December 2020 during the pandemic.

These tests, like RT-PCR molecular tests, detect the presence of the virus

directly in a sample. However, unlike RT-PCR tests which require laboratory

processing, lateral flow tests offer a quick result within 30 minutes. This makes
them suitable for use in various settings, including schools, workplaces, and
homes, by both healthcare professionals and the generai public. Such
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technology was needed to deliver mass testing as proposed through the

Moonshot programme.

4.2.9 Most Covid-19 9 lateral flow antigen tests have a very high specificity, meaning

that they have a very high probability of signalling negative when the subject is

uninfected. However, Covid-19 lateral flow antigen tests can only detect infection

at higher viral loads than an RT-PCR, causing clinical sensitivity and increased
chances of false negatives. Lateral flow tests are also more prone to errors in the

testing process than laboratory tests, necessitating stringent quality control and

care in providing accurate and usable instructions by manufacturers, particularly

when used as self-tests.

4.2.10 The sensitivity of lateral flow tests depends on the level of virus that the test can

reliably detect, and thus performance varies by brand and its versions. Ideally,
more sensitive lateral flow tests detect virus at lower levels, but without

generating additional false positives. During the pandemic it was expected that

more sensitive tests would appear during the pandemic as the technology
developed. While RT-PCR tests provide a pseudo measurement of viral load (the

cycle-threshold or Ct value), lateral flow tests give binary positive/negative results

without any measure of viral load.

4.2.11 DHSC commissioned PHE Porton Down to establish a Test Development and

Evaluation programme in August 2020. They published a protocol (dated 23

October 2020) for their evaluation method for rapid diagnostic assays for SARS-
CoV-2 antigen tests, which outlined three phases for evaluating antigen lateral

flow tests. The process involves only laboratory testing without any field studies

(RSS7/26 [NQ000474912]) which thus can only comment on the analytical

(rather than clinical) sensitivity and specificity of the test antigen tests. It is

unclear how this programme of work would enable appropriate assessment of
test performance without including field studies which would provide the strength

of evidence needed to determine a national intervention. International test

evaluation programmes routinely rely on field studies to evaluate tests, for
example, those used during the pandemic from the WHO (RSS7/36
[INQ000575079]) and FIND RSS7/36a [INQ000531110]) ;
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4.2.12 The certainty of the relationships between infectiousness, sensitivity of lateral

flow tests, viral load and performance at fixed Ct values, have often been

overstated. While there is a relationship between high viral levels and whether an

individual might be contagious, many other factors determine whether they could

be contagious. Low Ct values are linked to higher viral load, but Ct values vary
considerably between PCR-machines that require regular calibration, which can

affect results. The analytical sensitivity of a lateral flow test depends on the

minimum level of virus that can be detected but can only be made with

measuremeni error.

4.2.13 Tests can cause harm from the consequences of both false negative and false
positive results. False negatives mean that the infection has been missed, and
that the individual will not be isolated putting others at risk of infection. Most

concerning is that a false negative result can give false reassurance that might

lead to an individual changing their behaviour increasing their chances of

infecting others. A false positive could lead to an individual, their family, and any
other identified contacts being unnecessarily isolated.

4.2.14 The impact of a false positive can be mitigated by test positives being confirmed

by RT-PCR tests. Confirmation of LFT positive tests by a second test is a routine

process for all population screening programmes. RT-PCR confirmation was not

undertaken in early 2021 with the first use of lateral flow tests, but was
reimplemented on the 30th March 2021 (RSS7/38 [INQ00052073)], RSS7/39
[INQ000575009)) following the action of members of the RSS highlighting the

issue in the routine use of lateral flow tests in schools (RSS7/09
[INQ000114801], RSS7/11 [INQ0001 14783], RSS7/52 [INQ000575061)).

4.2.15 False negatives could only be mitigated by providing clear information ensuring

that individuals were made aware of the possibility that negative results would be

false, and as a result do not change their behaviour in ways that would increase
their risk of infecting others. It is appreciated that there is cea balance between

encouraging people to use the test and suggesting that the results may not be

accurate, but correct quantitative information (with 95% confidence interval) is of

critical importance.
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4.2.16 The report of the Oxford University and Porton Down on the Innova SARS-CoV-2
Antigen Rapid Qualitative Test included two field studies which compared the

antigen test with a RT-PCR reference standard test (RSS7/28 [INQ000396180)).

4.2.17 \n this report, the estimates of performance from the laboratory analyses (Phase
3B) reported an overall sensitivity of 79.2% (Cl 72.8 to 84.6) when used by

laboratory staff and 73.0% (95%Cl: 64.3 to 80.5%) when used by trained health-

care workers (the numbers changed slightly in later versions of the report). A
combined sensitivity figure was reported in press releases from both the DHSC
and the University of Oxford stating that the test had an overall sensitivity of

76.8%. The report stated that test was recorded as having specificity of 99.68% -

the overall faise positive rate was 0.32% (95%CI 0.21 to 0.47) which was based

on combining data from 11 studies which include laboratory and field studies,

combining both analytical and clinical specificity. For several of these studies it is

not explained how participants were identified as having true negative results.

4.2.18 Only one of the Phase 4 field studies reported an estimate of clinical sensitivity.

The testing-centre study recruited 1327 participants all of whom underwent both

the Innova lateral flow test and routine RT-PCR testing. The lateral flow test had

been undertaken by staff at the test-and-trace following a training document.

There were 372 participants found to be positive for Covid-19 by the RT-PCR
test (a 28% prevalence), 214 of which were positive on the Innova lateral flow

test giving a clinical sensitivity of 57.5% (95%CI 52.3 to 62.6). This means that

42.5% of those found to have Covid-19 received false negative results on the

lateral flow test. The field study provides the highest strength of evidence of the

11 studies in the report. However, this result was not reported in the press
release from the DHSC and the University of Oxford.

4.2.19 Reporting of the lower 58% sensitivity from the field study was omitted from the

University of Oxford and DHSC press releases, and multiple other government

documents and statements to the media. Government announcements have

described sensitivity as "high," quoting detection rates of "76.8%" based on the

estimated analytical sensitivity from the laboratory studies rather than the lower

fieid-study estimate (RSS7/29 [INQ000498352)) (RSS7/32 [INQ000575012)).
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When questioned by the Science and Technology Committee (Commons),
Health and Social Care Committee, the Secretary of State for Health said he did

"not recognise" the 58% figure" (RSS7/37 [INQ000575003}).

4.3 Testing strategy

4.3.1 The key point is that the development of a testing strategy should take into

account the characteristics of the particular tests being used - ideally their

clinical specificity and sensitivity - and that the strategy needs to consider also
the prevalence of the virus. There were two points during the pandemic in

particular where the RSS felt that this had not been done.

4.3.2 First, was the initial announcement of the "Moonshot" plan to use antigen tests to

test millions of people per day - allowing those who tested negative to go about

their usual business and requiring those testing positive to isolate. We wrote to

the Times [Rss7/RSS7/31a - INQ000575028] highlighting that there are harms

associated with testing - as there are with not-testing - and harms needs to be

assessed before moving to mass testing. Tests cause harm when they miss or

wrongly diagnose cases. For instance, if tests have 1-2% false positive rates

then when millions are being tested every day, there is risk of causing personal

and economic harm to tens of thousands of people. If mass-testing can give
people confidence that they are disease-free, tests need to detect nearly all

cases. Some tests during the pandemic missed around a fifth of those with the

disease. Some test may not be accurate enough for the safe running of events
but could be useful for complementing social distancing measures. The RSS
offered support and urged the government to make information about new tests
and their planned use available to enable broad discussion with experts and

reach consensus and understanding on the balance of risks.

4.3.3. Second, decision makers need to consider the context of the prevalence of the

virus when interpreting sensitivity and specificity. When prevalence is high, false
positives will not be such a concern and the focus should be on false negatives.
So, when the Moonshot programme was being considered and prevalence was
high, the most significant challenge was the number of people who would have
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been given mistaken confidence that they were virus-free and could mingle.

Similarly in January2021, we expressed concern about false negatives in the

context of children returning to school. Later in the pandemic, when prevalence
dropped, the issue of false positives became more significant.

4.3.4 This was most clear in the use of antigen tests to determine whether children

could attend school. We initially expressed our concerns in a letter to the Times
[6 January 2021] (RSS7/08 [INQ000114811}), expressing our concern that the

lateral flow test being used had too high a false negative rate for the test to be

relied on to identify which children should be isolating to prevent the spread of

the virus. Members of the Task Force and WGDT followed this up with Cca BMJ
blog [12 January 2021 (RSS7/35 [INQ000575007))], making these points in more

detail.

4.3.5 As the prevalence of the virus declined through the first quarter of 2021, false
positives became more of a concern. On 5 March 2021, RSS Taskforce released
a statement (RSS7/09 [INQ000114801]) setting out our concerns here. The Task
Force also recommended randomised evaluation of the relative performance of

the Innova Lateral Flow Test versus the PCR test for asymptomatic screening of

secondary pupils - since prior data on Innova's screening sensitivity were mainly

in adults. In view of low asymptomatic prevalence, the statement warned that

more than haif of the Innova positives would likely be negative on adjudication by

RT-PCR testing. Interviewed on Radio 4's TODAY programme on 6 March 2021

about the RSS Taskforce statement, Professor Sheila Bird was "shocked" that

PCR-adjudications were being ignored by TTI (RSS7/43 [INQ000575076],
RSS7/52 [INQ000575061]). The RSS followed this up with a letter [12 March

2021] to the MHRA calling for PCR-adjudication to reduce the risk of children

missing school due to a false positive on a lateral flow test (RSS7/11
[INQ000114783)).

4.3.6 We also engaged with journalists more widely on this topic - seeking to raise

awareness of the statistical issues in a way that would bring them to the attention

of government. We wrote to newspapers highlighting the issue and our members

spoke to journalists and were quoted in news stories (RSS7/52 [INQ000575061],
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RSS7/64 [INQ000575030], RSS7/66 [INQ000575022)). As the pandemic went

on, we increasingly focused our attention on communicating with journalists, as a

route for our advice to reach government, as the RSS lacked a clear route advise
government directly. This was a wider issue that we will return to discuss in §6.6
on lessons learned.

4.3.7 We have two key points to make on the development of government testing
strategies. First, developing the strategies must be based upon the operating

characteristics of the tests being used and the strategies should take into

account the changing prevalence of the virus. Second, as we have said in §3,
when rolling out testing strategies the government should identify opportunities to

evaluate the strategy (via quasi-experimental techniques) so that, if need be, it

can be reviewed and adjusted in a timely manner. Recommendation 1 in §2.2
addresses the latter point. It is important to address the first point too, so we

recommend:

Recommendation 5. In protocols directed at testing strategies developed as part of the

UK's pandemic planning it should be clearly set out that effective
testing strategies must consider both: a) the strength of evidence
and the operating characteristics of the tests being used; and b)

the varying prevalence of the virus.

5 Communication and transparency

5.1.1. The RSS called for better communication and transparency by government. The
RSS has called for improvements in communication and transparency to

increase public confidence about testing for Covid-19, and more generally
(RSS7/03 [INQ0001 14798], RSS7/05 [INQ0001 14797], RSS7/10 -

INQ000114816), with respect to: test development and regulation; testing

targets; mass testing plans; and testing in schools.

5.2 Test development and regulation

5.2.1 Our response to the joint Health and Social Care Committee and Science and

Technology Committee inquiry 'Coronavirus: Lessons Learnt' (RSS7/05
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[INQ000114797]) in December 2020 recommended that: manufacturers should

openly release the studies that support theirmarketing claims so that the

accuracy of tests can be thoroughly quantified, and their utility assessed before

they go into general use. Data should be published and decisions, including what

money has been spent, should be explained.

5.2.2 The RSS WGDT report (RSS7/14 [INQ000114774]) builds on these
recommendations. In this report we provide a series of recommendations on the

development and regulation of diagnostic tests, including a set of

recommendations specifically on transparency. These include protocols being

publicly available prospectively; expert peer review; study reporis adherence to

statistical reporting standards to enable scrutiny of findings; and reports and

results being made available in a timely manner.

5.2.3 To improve clarity and transparency, the RSS Covid-19 Task Force helped the

MHRA incorporate acceptable statistical uncertainty by including confidence
intervals on the Target Product Profiles they developed, which outlined expected
test performance for specific use cases (RSS7/21 [INQ000575039)).

5.2.4 Studies conducted during the pandemic are still emerging, including some being

published in 2024 (RSS7/51 [INQ000528825]). This information was not

available at the time, demonstrating a lack of transparency about the existing

data. Although the studies were not randomised, the results would have been

extremely useful to inform the debate about different LFT-types . This is

important both for improving policy and also for building public confidence.

Recommendation 5. Government should commit to list and release the results of all

study reports evaluating tests as soon as the findings become available.

5.3 Testing targets andmass testing

5.3.1 When we identified that the Health Secretary's claims that testing targets had

been met included tests sent but not returned, we called for better

communication and transparency around testing targets, and for an efficient and

transparent tracking system for tests (RSS7/01 [INQ000114802)).
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5.3.2 Our then-CEO Stian Westlake posted a Twitter thread calling for transparency
and communication of mass testing plans. He called for evidence on test
performance (and limitations) to be publicly accessible and for the MHRA to

ensure that incorrect communications to the public are corrected (RSS7/27
[INQ000575083)).

5.3.3 Sheila Bird, as part of her role on TIEB, saw draft Moonshot results in late

November/early December 2020 demonstrating only 40% sensitivity of the

Innova LFT in the context of asymptomatic screening (only 40% of asymptomatic

people testing PCR-positive were also LFT-positive). Students were being

encouraged to use LFTs to inform decisions about going back to their families for

Christmas. Bird made it clear to TIEB that she would not respect confidentiality

unless this critical new information was put into the public domain before

Christmas 2020 (RSS7/52 [INQ000575061])- and it was (RSS7/33
[INQ000498349], Annex B, "Accuracy of the devices").

5.3.4 When giving oral evidence to the PACAC select committee inquiry on Data

Transparency and Accountability (RSS7/04 [INQ000114785]), Sylvia Richardson,
chair of the RSS Covid-19 Task Force, highlighted the need for increased

transparency of evidence around testing. As an example, she pointed towards

the Prime Minister's statement in late 2020 that mass testing in Liverpool had

contributed to decreasing cases, which was made without the evidence for this

being publicly available at the time. This was also highlighted by Sheila Bird,

including to the Science Media Centre for dissemination (RSS7/52
[INQ000575061], RSS7/53 [INQ000575077)).

5.4 Testing in schools

5.4.1. The RSS cailed for transparency on testing in secondary schools - first raising

concerns over the lack of information on the existing evidence base behind the

government's plans (RSS7/07 [INQ000114790]), and then calling for

transparency about the rollout of the plans - including pupils' compliance with the

scheme and results from the twice-weekly asymptomatic screening (RSS7/09 [

INQ000114801]). Importantly, this RSS Taskforce statement on 5 March 2021
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warned that over half of LFT-positives would be negative at PCR-adjudication: as
indeed they were when reported on by TTI.

5.4.2 We also highlighted poor communication about test performance sent to schoois
by the Department for Education and NHS Test and Trace (RSS7/14
[INQ000114774]). This guidance (RSS7/34 [INQ000575073]) used the word
'accurate' to describe the tests, saying 'these tests work'. However, the guidance
did not explain what aspects of the test were accurate (for example, test

sensitivity, or positive predictive value?). The test specificity was provided

alongside this, but none of these indicators were explained. The wording was
later removed (the initial version was published on 23 December and the revised

on 4 January) - but the initial version was circulated to all schools and it is not

clear that schools wiil have noted the later change or its significance.

5.5 Interpretation of lateral flow test results

5.5.1. The RSS urged government to be clear and transparent in their communications

about lateral flow tests and what is known about the tests' effectiveness,
including how positive and negative results should be interpreted depending on

the prevalence and context of use. Risks around lateral flow tests ranged from

false negatives (meaning false reassurance in mass testing schemes) to the risk

of children unnecessarily missing school days due to false positives when

asymptomatic prevalence was low (RSS7/09 [INQ0001 14801]) (RSS7/40
[INQ000575027)).

5.5.2 One example of a lack of transparency in communication around the Innova

lateral flow tests comes from NHS England directions for use for NHS staff

(RSS7/30 [INQ000575006)), which did not mention the performance of the test in

the text, instead providing a link for readers to follow. Even the linked text did not

mention the 58% clinical sensitivity, and the guidance only mentioned the risk of

false negatives due to incorrect use, not due to the poor test performance.
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6 Conclusion: lessons learned

6.1.1. Throughout this document we have made a number of recommendations, in

response to some of the key lessons that we think should be learned from the

pandemic. In this section, we set out the five main lessons in the context of TTI
and the UK's wider testing strategy and summarise why we think the

recommendations will help.

e Better integration of statistical and policy expertise is required to improve

government's ability to evaluate the effectiveness of decisions.
e Improvements in data linkage have the potential to dramatically increase the

ability of government to determine the effectiveness of its decisions.
e Despite an excellent explanatory paper for SAGE in August 2020 (RSS7/23

[INQ000575072]), decision-makers did not sufficiently appreciate that the

effectiveness of a testing strategy depends on the operating characteristics
of the particular tests deployed and the prevalence of the virus. It would be

optimistic to expect decision-makers to instinctively grasp this nuance, so it

needs to be documented as part of the UK's pandemic preparedness plans.

e Government has been slow to release details of evaluations of tests that

were conducted during the pandemic: transparency and timeliness are vital

to inform public understanding about the effectiveness of testing strategies
and to enable external experts to identify potential concerns with chosen
testing strategies.

e It was not always clear how to get advice to decision-makers in a way that

was likely to be impactful. Similarly, there was no clear route to correct

misinterpretation of data by government. Formal channels for external

statistical expertise to raise concerns with government would have improved

this process - this could involve, eg, a designated RSS representative on a

pandemic SAGE.

6.2 Policy evaluation

6.2.1 We have highlighted two areas where statistical thinking could have informed

real-time evaluation strategies to assess the effectiveness of decisions on

31

INQ0004751560031



quarantine and build understanding about Covid-19. First, targeted studies

embedded early on in the TTI system could have provided reliable evidence on

the timing and factors influencing onward transmission to household members or

close contacts, as well as measuring compliance with "stay at home"

recommendations. Second, in preparation for schools opening, a well-designed
comparison of alternative strategies for testing - allocating different volunteering

schools to different strategies using cluster randomisation - could have been

more effective than the adopted strategy of requiring classroom bubbles to

isolate. This was achieved eventually: cluster randomisation of i) schools or ii)

index case households to alternative strategies for self-isolation to limit onward

transmission was eventually done in 2021 in two seminal cluster randomised

controlled trials (RSS7/46 [INQ000492937], RSS7/49 [INQ000564292)).

6.2.2 Formal experimentation, including randomisation, for policy evaluation was
recommended in 2003 by the RSS Working Party on Performance Monitoring in

the Public Services (RSS7/20 [INQ000575038)) to hold Ministers to account for

their stewardship of the public services. The UK government does not yet appear
to routinely embed policy evaluation, using experimental principles, during rollout.

It is hard to conduct this sort of evaluation well even without the pressure of a

pandemic. Making real-time evaluation a routine part of how government

assesses the effectiveness of its policies is important. This would, we believe,

generally improve decision-making but - crucially, in this context - would mean

that processes are in place to evaluate different strategies efficiently in the more

pressurised environment of a pandemic.

6.3 Data Linkage

6.3.1 At the start of the pandemic, especially in England, data linkage was not good

enough to allow us to get the most out of the healthcare data about individuals

that was held by government departments. This improved during the pandemic,

and we very much welcome the government's consideration of digital patient

passports as a way to improve the situation.

32

INQ0004751560032



6.3.2 We would emphasise that the more information that can be linked about an

individual's interactions with the state, the more powerful that information can be

to inform policy. However, it is important to be cognisant of concerns around data

privacy - building public trust in this is crucial. We would like to see the

government explore the possibility of using a unique no-names personal identifier

for all individuals when they access state services, including a high-quality

consultation with the public on this topic.

6.4 Testing strategies

6.4.1 Decision-makers were too quick to develop strategies for the widespread use of

diagnostic tests for asymptomatic screening of adults and children. Strategies -

especially the initial Moonshot plan - were developed without an apparent

understanding of the impact of the operating characteristics of the particular

lateral flow tests that would be used. Strategies also seemed to be developed
without sufficient adaptation to the prevalence of the virus. Indeed, different tests
may be preferable in different circumstances. It is not a one-size fits all approach.

6.4.2 The importance of these factors to the development of a successful testing
strategy is not immediately apparent to people who are not well-versed in

statistics, but (by August 2020) SAGE had received a paper which clearly spelled

out their implications (RSS7/23 [INQ000575072]). We would like the Inquiry to

acknowledge the importance of developing testing strategies in the context of the

operating characteristics of particular tests and the prevalence of the virus. This
point should feature in any written pandemic preparedness planning that

considers testing.

6.5 Transparency

6.5.1 Akey recommendation of the WGDT report was that protocols for field or clinical

evaluation studies should be publicly available to provide evidence of prior

planning and to support transparency; and ideally should be prospectively

registered. This is important to allow external scrutiny of the government's testing

strategy to heip identify whether there are potential risks with how tests are being
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used. This is important for building public confidence in the government's
approach. We note also that the results of such evaluations are still being

released (and that they do not show the tests in the best light).

6.6 External expertise

6.6.1 We have not dealt with this point specifically elsewhere in the document, but it is

worth reflecting on here. In the early stages of the pandemic, the RSS sought to
engage with government and feed in advice. However, over the course of the

early months of the pandemic it was not clear that this was not an effective route

to impact government decision-making. As the pandemic evolved our focus
shifted towards engagement with the media (both through Science Media Centre
and more generaily), with a view to increasing broader awareness of statistical

thinking, with a view to bringing our points to the attention of government via a

more indirect route.

6.6.2 We believe that the pandemic response would have been improved by the

introduction of a designated route by which trustworthy external expert groups
could have engaged with the government. It is important that the composition of

constituted expert groups is carefully reviewed during any emerging threat with

the aim of being inclusive of all relevant types of expertise. Given the importance

of statistical science to a pandemic response, our view is that an RSS
representative should be invited to serve on a pandemic SAGE to act asa
conduit to our network of biostatisticians. Such processes could have enabled

more effective engagement with external expertise.

7 Appendix: RSS advice and engagement

7.1 Timeline ofoutputs

7.1.1. This section provides a timeline of RSS outputs and activities with respect to
Test, Trace and Isolate. This is in order to provide a chronological account of

RSS work - details of advice and engagement are covered elsewhere.
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a. March 2020 - the RSS Covid-19 Task Force was proposed at the 24th March

RSS council meeting.

b . April 2020 - inception of the RSS Covid-19 Task Force; members joined.

13 April 2020 - the Task Force provided advice to the MHRA on antibody

sensitivity and specificity assurance (RSS7/21 [INQ000575039)).
d . 4 May 2020 - the Task Force published a statement on the reporting of results

from home swab test kits (RSS7/01 [INQ0001 14802)).

e . 9 June 2020 - Jon Deeks and Sheila Bird provided oral evidence to the Lords
Select Committee on Science and Technology about the science of Covid-19
(RSS7/22 [ INQ000575075)).
June 2020 - the RSS established the WGDT - chaired by Jon Deeks and

Deborah Ashby - to develop advice on how these tests could be used as part of

the UK's response.

g . June 2020 - The RSS-DHSC Test and Trace Panel was set up. The group first

met on 22 June 2020 and was active throughout the rest of that year and in

2021.

h . 23 July 2020 - the RSS published a statement on how efficient statistical

methodology could help glean intelligence from TTI (RSS7/02 [INQ000114793}).
18 August 2020 - Sheila Bird, as RSS7/DHSC Panel chair, sent a letter to the

National Statistician (RSS7/52 [INQ000575061]) with an account of progress on

TTI management statistics.
August 2020 - The Turing-RSS Health Data Lab was created.

11 September 2020 - The RSS sent a letter to the Times regarding 'Moonshot'

testing plans; RSS7/31a [INQ000575028])

17 September 2020 - Sylvia Richardson, as chair of the RSS Covid-19 Task
Force, gave evidence to the Science and Technology Select Committee's inquiry

on UK Science, Research and Technology Capability and Influence in Global
Disease Outbreaks (RSS7/24 [INQ000575074)).

m . 13 October 2020 - Sheila Bird, as RSS/DHSC panel chair, sent a letter to Matt

Hancock regarding record-linkage random sampling of TTI's high-risk

households (RSS7/25 [INQ00051 1406)).
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