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As detailed in its flagship report, Genome UK, the UK government version 2 v <
recognises the vital role that broad public engagement across whole (revision) _
. . . . . . . view view

populations plays in the field of genomics. However, there is limited 18 Sep 2023

evidence about how to do this at scale. Most public audiences do not
feel actively connected to science, are often unsure of the relevance to

- ) . . . version 1 ?
their lives and rarely talk to their family and friends about it; we term 18 Ju 2023 View
this dis-connection a ‘disengaged public audience’. We use a narrative
review to explore: (i) UK attitudes towards genetics and genomics and =TT mmmmmmmmmmmm—m— ——wmmmmmmm
what may influence reluctance to engage with these topics; (ii) 1. Mavis Machirori, Ada Lovelace Institute,
innovative public engagement approaches that have been used to London, UK
bring diverse public audiences into conversations about the
technology. Whilst we have found some novel engagement methods 2. Selina Goodman =/, University of Exeter,
that have used participatory arts, film, social media and deliberative Baien, UK

methods, there is no clear agreement on best practice. We did not
find a consistently used, evidence-based strategy for delivering public
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engagement about genomics across diverse and broad populations,
nor a specific method that is known to encourage engagement from Leigh Jackson, University of Exeter, Exeter,
groups that have historically felt (in terms of perception) and been (in UK

reality) excluded from genomic research. We argue there is a need for

well-defined, tailor-made engagement strategies that clearly articulate Any reports and responses or comments on the
the audience, the purpose and the proposed impact of the
engagement intervention. This needs to be coupled with robust
evaluation frameworks to build the evidence-base for population-level
engagement strategies.

article can be found at the end of the article.
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:13787) Amendments from Version 1

Thank you to the reviewer for the incredibly helpful comments,
each of which I have reflected upon and addressed, and this in of
itself has improved the paper significantly in my view.

The reviewer feedback highlights the need for greater clarity
regarding ‘broad public audiences’ and their association with
‘disengaged audiences'. We argue in the paper that these two
categories are synonymous. The 2019 government report by the
Department of Business, Energy and Industrial Strategy on Public
Attitudes to Science, along with the British Science Association’s
findings, reveal that a substantial portion of the public neither
actively engages nor discusses science, categorising them as
‘disengaged’ in our view. Despite expressing a ‘value' for science
and maintaining a positive attitude towards its existence,
individuals still perceive a personal disconnect from it. These
reports show that the public generally sees science as the
domain of scientists rather than something they can actively
participate in. This perceived lack of relevance and connection
emphasise the imperative for public engagement initiatives to
establish a clearer link between science and individual's daily
lives. We've included additional content throughout the paper to
clarify this message.

Any further responses from the reviewers can be found at
the end of the article

Introduction

Genetics has been a growing area of research and clinical
focus, particularly in the United Kingdom over the past
decade. In its flagship report, Genome UK, the UK government
sets out an ambition for creating “the most advanced
genomic healthcare ecosystem in the world”, incorporating
both clinical care and research'. This continues the work
that started with the creation of Genomics England in 20137,
which led to the delivery of the 100,000 Genomes Project’
and resulted in the ability to incorporate genomics into clinical
care via the introduction of the UK’s National Health
Service (NHS) Genomic Medicine Service®, available free at
the point of delivery across the entire UK population.

A key feature of the UK government’s vision for genomic
healthcare is the recognition of the important role of public
engagement and dialogue'. Stakeholder and public engage-
ment are “widely lauded as an important methodology
for improving clinical, scientific, and public health policy
decision-making™. Public engagement in science (and genetics
in particular) is known to contribute towards making sure
research is of high quality®, ensuring genetic medicine
addresses inequalities in clinical care’, and that the diverse
population of the UK is represented, and benefits are shared
with segments of the population that have historically been
excluded from research®. Failure to engage the public signifi-
cantly limits the potential societal benefit of genomics. From
a public perspective, as per the NHS constitution, everyone
has a right to be able to access the benefits of medicine, if they
so choose, and be given the opportunity to “influence and
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scrutinise the planning and delivery of NHS services™.

However, these rights can only be exercised regarding genomic
medicine if there is some level of awareness of why we (as
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publics, patients and future patients) might care about this. This
could involve facilitating conversations about what genomics
is, what the technology can offer, the relationship between
genomic research and clinical practice and discussion around
the benefits and challenges so that people can make informed
decisions about what they engage with and what services
they actually want. We are not advocating that all of society
should engage with genomics, nor do we actively promote or
proselytise the potential benefits. We also respect that even
with opportunities to engage, everyone has a right to ignore, opt
out or withdraw.

We support the position that science exists to serve society,
and this can only happen in ethical ways if publics (“publics”
in plural recognises the heterogeneity of whole populations)
are enabled to make meaning of this for their own lives and
opportunities are created to represent public views in policy
— whether they choose to take up these opportunities, is up
to them. Such policy may be shaped towards the delivery of
clinical or research practices and regulatory frameworks.

One in 17 people in the UK will either have or are at risk of
having a rare, serious, potentially life-threatening genetic
condition'. The definition of “patient” within the context of
genomic medicine not only refers to people who have a genetic
condition, but also their relatives' and so even people who
are not currently receiving any medical care may be consid-
ered a “patient in waiting”'’. Thus, genomics is increasingly
likely to be relevant to all of us in our lifetime.

People in the UK see the value of science and are interested
in it 11,12, more so than the overall average in the European
Union'”. However, very few of the UK population feel actively
connected to science and a third of the British public says
they rarely or never talk to their family, friends or colleagues
about science'*'". In this narrative review, we define this lack
of active connection as ‘disengagement’, i.e.while people
might say they value science, they do not necessarily inten-
tionally seek it out, maintain and build active connections
to it or deliberately lean into conversations about it. Thus, to be
explicit, when we discuss broad public engagement, we are
referring to an attempt to connect with a mostly disengaged-
Jfrom-science audience.

The reasons for disengagement are likely to be complex and
multi-faceted. However, one confounding effect could be

'Anyone in the UK can be referred to the NHS genomic medicine service
and receive free care at the point of delivery. The following criteria include
the scope of “genetics patient” according to the British Society of Genetics in
Medicine: “A person with a known genetic condition in the family, wanting
to know the risks to themselves and/or their children; Parents of a child with
difficulties which may be due to a genetic condition, referred to see if a diag-
nosis can be made; A person with a strong family history of cancer, wanting
to know if they are at increased risk, and if they are what options they have;
A person with a known genetic condition wanting specialist advice about
the condition; A person with a possible genetic condition in the family want-
ing to know if a diagnosis can be made, and if so, their risks and options;
A pregnant couple told that a test has given an unexpected result, want-
ing to talk about what the result means, and what options are available.”
https://bsgm.org.uk/public-patients-families/
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the propensity of science communication and engagement
approaches that deliver one-way knowledge dissemination
from experts to the public, without specific attention given to
nourishing what an active connection to science looks like.
While science dissemination may work well for public audi-
ences who make intentional choices to seek out traditional
teaching about genetics, this style of communication may be
insufficient to create positive attitudes towards, and trust in,
scientific innovation, particularly for those public audiences
who are not already engaged in the subject matter'>'°.

It has long been known that broad deficit models (even
though they may be delivered in very creative ways) cannot
be the sole solution for helping society become connected to
science'”’. Indeed, established efforts in responsible research
and innovation argue for the importance of “dialogic inter-
actions between all actors” in public engagement, allowing
publics to contribute their knowledge and experience to research
and innovation efforts’’. Despite over 30 years of investment
in public engagement programmes around genetics and genom-
ics that profess to promote dialogic over deficit models,
familiarity, and trust in the science, amongst representative
British audiences, remains low'’. As genuine dialogue could
reasonably offer a forum for debate and airing of concerns,
it may be possible to increase trusting relationships between
scientists, clinicians and publics through more dialogic
approaches to public engagement. This highlights the impor-
tance of having clarity of purpose as to why engagement is
being done, what it purports to achieve, and a clear evaluation
framework that measures whether it has indeed delivered the
desired impact. It also pivotal to consider when, in the research
pipeline, engagement opportunities should be presented. All
too often public engagement is delivered at the end of a transla-
tion process once the discovery science has been completed and
decisions have already been made about its application. Instead,
public engagement can usefully occur before, and within,
science pipelines and publics should have an opportunity to
co-design and influence the way science is done.

There must be pressure for scholarship in the public engage-
ment space to be published and made easily accessible so
that we have the ability to learn and evolve in this field. We
are unaware, in the UK specifically, of any consistently used,
evidence-based engagement strategies around genomics, nor
any detailed strategies that could be used to build long-term
coordination of engagement initiatives between different
organisations.

Disengaged public audiences are, by their very nature, the
hardest to reach and we define them as those (for whatever
reason) who are not actively or intentionally seeking out
engagement opportunities, or who when presented with
engagement opportunities, look the other way. This is a very
heterogeneous group, and possibly a majority of representative
publics, including those with a passive interest but limited
motivation to engage, those who do not see the relevance
of the topic to their lives or who are completely unfamiliar,
to those who are cynical and sceptical which causes them to
walk away (or at least not step forward). Disengaged
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audiences are also less likely to participate in genomic stud-
ies and might also include those who are described as
‘underserved’, ‘marginalised’ or ‘under-represented’ in both
public engagement and also science itself.

An ‘engaged public audience’ makes deliberate choices to
walk towards the science, for example by intentionally seeking
out research or conversations about genomics because they
have a special interest (e.g., they are a genetics patient, an
activist or a citizen scientist etc), a specific question, have
strong beliefs (including positive or negative) or they are
generally motivated and inspired to increase their science
capital. Ensuring genomics is of genuine benefit to all of
society is highly dependent upon engagement strategies that
translate the science in ways that are meaningful for every-
one and not just those who are already invested and interested.
To extend the metaphor, we must be cognisant of inclusive
practices that seek the involvement of the public who are
standing still, unsure, unfamiliar, or even walking in the other
direction. When thinking about accessibility, we know the
content of the engagement needs careful consideration as
what we say is often different to what people hear” and thus
we need to be clear about the impact we aim to deliver if we
are to avoid alienating the very people the policy-makers
purport to serve.

The need for innovation within public engagement is
recognised” ™ which has led to the showcasing of more
participatory and diverse methods of dialogue and public
involvement, both in the research itself and in decision- and
policy-making. Participation in engagement activities may be
constrained by social, political and cultural factors, as well
as by (lack of) resources’’. We need to ensure that engagement
approaches connect with public audiences in ways that move
beyond deficit models and meet them where they are at''“.
If we believe that dialogic approaches are important, we need
to clearly define how these are delivered so that they have
the desired impact, and we need to articulate what this impact
is (to change policy? to unpick controversial views? to
increase the trustworthiness of science? to increase access to
clinical services? to help heal injustice?) It is insufficient to
just ‘have conversations about genetics’ without being clear
about whether and how this is mutually beneficial and evolves
the relationship between science and society. And also it is piv-
otal to understand if innovative public engagement methods
are indeed the solution to reaching disengaged audiences.
The evidence base to support novel approaches, particularly
regarding their effectiveness, is limited”’. Thus, more work is
needed to investigate this, particularly in relation to effective-
ness for groups that have historically felt (in terms of percep-
tion) and been (in reality) excluded from genomic research
and from scientific studies more widely?'***7%,

To ensure equity of involvement in genomic research and
access to genomic medicine, and to achieve Genome UK’s
vision around public engagement and dialogue, further efforts to
engage the UK public with science, health, and genomics
more specifically, are needed. We use this narrative review to
explore what is known in the peer-reviewed and grey literature
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about how to do this, where there are gaps in the knowledge
base, and formulate suggestions for new research to move this
area forward. Our aim was to focus on innovative and novel
approaches beyond basic dialogic models and variations of
the deficit model, particularly those that seek to engage audi-
ences that are currently not actively engaged, to the extent
that they may not be aware of how genomics affects them,
how it could be relevant to their lives, or indeed how they feel
about ethical issues (e.g., autonomy, privacy, confidentiality).
We also sought to better understand the landscape of current
attitudes towards genomics, with the assumption that atti-
tudes may play a part in explaining the motivations for
disengagement.

Methods
The aims of this narrative review were:
e To provide context about public attitudes towards
genetics and genomics and their technological

applications;

e To describe and provide a sense of the scale of audi-
ences that are disengaged from genetics and to provide
an explanation for this disengagement to the extent
possible;

e To understand which innovative forms of public engage-
ment have been used to connect public audiences to the
science of genetics and why and how its application
is relevant in their lives.

Thus, our overall objective was not to determine whether
a particular approach is effective, but to develop an under-
standing of the context(s) in which novel approaches have
been developed, and how they have been used in practice.
Consequently, we conducted an interpretive narrative review,
drawing on the approaches used in hermeneutic reviews
and critical interpretive synthesis='. We chose this approach
to give us the broadest overview possible of a niche field that
uses different methodological approaches in both research
and engagement delivery.

We did not seek to provide a comprehensive and systematic
review of studies in these areas, but rather to describe, in
broad terms, the types of peer-reviewed research and engage-
ment that have been undertaken to make recommendations
for further areas of development. However, we used a struc-
tured approach to identifying relevant literature based on
the following criteria:

e A focus on either “genetics” or “genomics”. Although
we use the term genetics to refer to single gene testing,
and genomics to refer to whole genome approaches to
research or clinical testing.

e A focus on human genetics, as opposed to other species
or agriculture.

e A focus on “public” that included whole “populations”
as well as those who are “underserved”, “marginalised”,
“underrepresented” or “disengaged”.
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e A focus on “public engagement” approaches described
as “novel”, particularly where these seek to engage with
people who may not usually be included in engagement
efforts.

e Published in 2017 or later, given the rapid progress
made in the field of genomics in the past five years, and
the degree to which the general public has become more
aware of the field over time.

While our focus is on the UK, international evidence is
included where it does not focus on a specific country. Given
the public engagement landscape is very broad internation-
ally, with no universally accepted definition of public engage-
ment itself, we wanted this specific narrative review to start with
the literature most meaningful to the UK context. However,
given that novel engagement methods are infrequently labelled
as ‘novel’ in the literature, we included those that were
indexed with this term, regardless of country. See Table 1 for
inclusion and exclusion criteria.

Search strategy
Three separate searches were conducted in Scopus and
PubMed, each with a different focus (see Table 2):

e Search 1 reviewed public attitudes towards genetics and
genomics.

e Search 2 reviewed the characteristics of populations
that are disengaged from genetics and genomics and
potential reasons for this disengagement.

e Search 3 reviewed innovative public engagement methods
that have been used to connect disengaged audiences
to genetics and genomics.

All academic literature searches were conducted on 16 July
2022, and were limited to humans, English-language literature,
articles published 2017 or later, and reviews and standard arti-
cles. Grey literature searches were also conducted in Google
Scholar and Google (Table 3). The first 100 most relevant
results were reviewed in Google Scholar, and the first 50 most
relevant results were reviewed in Google. As part of the grey
literature search, we also searched the Participedia website
for examples of public engagement in genomics. Participedia
is an online platform that collects case examples of public
participation and democratic innovations internationally,
along with examples of methods and procedures used in pub-
lic engagement and organisations that focus on participatory
governance. We included results from this search that fit the
inclusion criteria for the overall review.

Screening

The search process produced 624 articles after de-duplication.
These articles were single-screened by three team members
in Rayyan® using the exclusion and inclusion criteria in
Table 1. A total of 23 articles from the academic searches met
the inclusion criteria, in addition to 21 grey literature articles.
Thus 44 articles were initially taken forward for data
extraction. In the extraction phase we identified 33 additional
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Table 1. Inclusion and exclusion criteria.

Inclusion Exclusion Search
Attitudes Disengaged Public
populations engagement
Date 2017 and later 2016 and earlier v v v
Language English Non-English languages v v v
Population General population with no Specific populations already involved in
engagement in genetics/genomics genetics/genomics (e.g., early adopters
of DTC genetic testing, people involved , N N
in research or genetic studies, people
already receiving genetic tests in
clinical care, patients)
Country All countries N/A v
Country UK Focus on particular non-UK country
International studies including the v Vv
UK or not specifically focused on
another country
Study design Any other type of publication Abstracts
(empirical studies, primary studies, protocols
reviews, perspectives or opinion ) ) )
pieces, case studies) Marketing material for DTC companies
Clinical practice guidelines v v v

Case reports
Clinical trials

Conference proceedings

Intervention Novel types of engagement
(e.g., film, video, music,

theatre, dialogue, social media

Traditional types of engagement (e.g.,

teaching, brochures, lectures, posters N
- anything that just gives people

information without additional activity)

Studies looking at behaviour (whether

negative) results of genetic testing
General like/dislike of genetics or

perspectives about genetics/genomics,

engagement)

Outcomes Perspectives about genetics/
genomics (e.g., attitudes, beliefs, or not test is taken)
willingness to take test) Perspectives about (positive or

science

Outcomes Who is engaged in genetics/ Other outcomes not related to
genomics
Whether or not historically willingness to engage or actual
disengaged populations engagement
participate in genetics/genomics
Willingness to participate in
genetics/genomics
Change in willingness or actual
participation in genetics/genomics

sources through “snowballing”, which were incorporated

into the review. Searching the Participedia website also
resulted in two further examples of public engagement in
genomics, which were included in the analysis. In total, 79
sources were included in this narrative review.

In line with a hermeneutic circles approach®, we initially
included all studies that were described by the authors as “public
engagement” but in reviewing the included studies, we
distinguished between those that aimed to facilitate bi-directional
communication between publics and professionals or experts
and those that sought only to facilitate uni-directional delivery

of information from experts to publics”’. We attempted to focus
on papers reporting novel approaches to public engagement,
particularly where these were focused on engagement with
groups not normally involved in research and innovation.
In conducting the searches, we relied on the authors’ definition
of “novel” to identify articles but considered this in a more
nuanced way when screening and reviewing papers.

Extraction, analysis and synthesis

Data was extracted from the included articles that were
included in this narrative review using a coding framework in
MaxQDA (Table 4)*. This coding framework was developed
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Table 2. Search terms and number of results for academic literature.

SEARCH

Search 1 - Public attitudes
towards genetics/genomics

Search 2 -Disengaged
populations

Search 3 - Novel public
engagement methods

SEARCH TERMS AND RESULTS

PubMed: Returned 131 hits

(("genetic*"[Title/Abstract] OR “genomic*"[Title/Abstract] OR “precision medicine"[Title/Abstract])

AND (“public opinion*"[Title/Abstract] OR “public attitude*"[Title/Abstract] OR “public interest*"[Title/
Abstract] OR “public view*"[Title/Abstract] OR “public acceptability”[Title/Abstract] OR “public
perception*[Title/Abstract] OR “social attitude*"[Title/Abstract] OR “social acceptability"[Title/Abstract])
AND ((y_5[Filter]) AND (humans[Filter]) AND (english[Filter])) ) NOT (agricult*)

Scopus: Returned 125 hits

(TITLE-ABS(genetic*) OR TITLE-ABS(genomic*) OR TITLE-ABS(“precision medicine”)) AND (TITLE-
ABS(“public opinion"*) OR TITLE-ABS(“public attitude"*) OR TITLE-ABS(“public view"*) OR TITLE-
ABS(“public interest”*) OR TITLE-ABS(“public acceptability”*) OR TITLE-ABS(“public perception”*) OR
TITLE-ABS(“social attitude™) OR TITLE-ABS(“social acceptability”*)) AND NOT (TITLE-ABS-KEY(animal™*)
OR TITLE-ABS-KEY(agri*) OR TITLE-ABS-KEY(food)) AND ( LIMIT-TO ( DOCTYPE,"ar” ) OR LIMIT-TO

( DOCTYPE,"re") ) AND ( LIMIT-TO ( SUBJAREA,"SOCI") OR LIMIT-TO ( SUBJAREA,"ARTS" ) OR LIMIT-TO

( SUBJAREA,"PSYC" ) OR LIMIT-TO ( SUBJAREA,"MEDI") ) AND ( LIMIT-TO ( PUBYEAR,2022) OR LIMIT-TO
(PUBYEAR,2021) OR LIMIT-TO ( PUBYEAR,2020) OR LIMIT-TO ( PUBYEAR,2019) OR LIMIT-TO

( PUBYEAR,2018) ) AND ( LIMIT-TO ( LANGUAGE,"English”))

Pubmed: 44 hits

(“genetic*"[Title/Abstract] OR “"genomic*"[Title/Abstract] OR “precision medicine"[Title/Abstract])
AND (“public”[Title/Abstract] AND (“disengage*"[Title/Abstract] OR “underserv*"[Title/Abstract] OR
“margin*"[Title/Abstract])) AND ((y_5[Filter]) AND (humans[Filter]) AND (english[Filter]))

Scopus: 65 hits

( TITLE ( genetic*) OR TITLE ( genomic*) OR TITLE ( ‘precision medicine”)) AND ( TITLE-ABS-KEY

( *public*) AND ( TITLE-ABS-KEY ( *disengag* ) OR TITLE-ABS-KEY ( *underserv* ) OR TITLE-ABS-KEY
( *margin*)) ) AND ( LIMIT-TO ( DOCTYPE, “ar”) OR LIMIT-TO ( DOCTYPE , “re”) ) AND ( LIMIT-TO
(PUBYEAR, 2022 ) OR LIMIT-TO ( PUBYEAR , 20217 ) OR LIMIT-TO ( PUBYEAR , 2020 ) OR LIMIT-TO
(PUBYEAR, 2079 ) OR LIMIT-TO ( PUBYEAR, 2078 ) OR LIMIT-TO ( PUBYEAR , 2077 ) ) AND ( LIMIT-TO
( LANGUAGE , “English”))

Pubmed: 31 hits

(("genetic*"[Title/Abstract] OR “genomic*"[Title/Abstract] OR “precision medicine"[Title/Abstract])

AND (“public engagement"[Title/Abstract] OR “public outreach”[Title/Abstract]) AND ((y_5[Filter]) AND
(humanslFilter]) AND (english[Filter])) AND ((y_5[Filter]) AND (humanslFilter]) AND (english[Filter])) ) NOT
(agricult®)

Scopus: 370 hits

( TITLE-ABS ( genetic* ) OR TITLE-ABS ( genomic* ) OR TITLE-ABS ( “precision medicine”)) AND ( TITLE-
ABS-KEY ( *public* ) AND ( TITLE-ABS-KEY ( *engagement* ) OR TITLE-ABS-KEY ( *outreach*))) AND

( LIMIT-TO ( DOCTYPE , “ar” ) OR LIMIT-TO ( DOCTYPE , “re” ) ) AND ( LIMIT-TO ( PUBYEAR, 2022 ) OR
LIMIT-TO ( PUBYEAR, 2021 ) OR LIMIT-TO ( PUBYEAR, 2020 ) OR LIMIT-TO ( PUBYEAR , 2019 ) OR LIMIT-
TO ( PUBYEAR, 2018 ) OR LIMIT-TO ( PUBYEAR, 2017 ) ) AND ( LIMIT-TO ( LANGUAGE , “English”))

Table 3. Search terms for grey literature.

SEARCH

Search 1 - Public attitudes towards

genetics/genomics

SEARCH TERMS AND RESULTS

(genetic OR genomic OR “precision medicine”) AND (“public attitudes” OR “public opinion” OR
“public opinions” OR “public perception” OR “public perceptions” OR “social attitude” OR “social
attitudes”) AND (England OR UK)

(genetic OR genomic OR “precision medicine”) AND (“disengaged” OR “underrepresented” OR

Search 2 - Disengaged populations  “underserved” OR “marginalized” OR “marginalised”) AND (“groups” OR “populations” OR “public”)

Search 3 - Novel public
engagement methods

AND (England OR UK)
(genetic OR genomic OR “precision medicine”) AND (“public engagement” OR “public outreach”)

AND (“innovative” OR “novel” OR “creative” OR “arts-based” OR “non-traditional” OR “interactive” OR
“participatory” OR “online”
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Table 4. Coding framework for narrative review.

CODE

Information about study

Population

Types of genetics activity

Attitudes

Disengaged populations

Public engagement

Publication type  Other

Primary study

Review
Perspective
Sample characteristics
Method
Other
General population
Ethnicity or nationality
Gender
Age
Sexual orientation
Socioeconomic and education
Knowledge of genetics
Other
Genetics in research
Genetics in clinical care
Genetics (general)
Other
Awareness
Understanding or knowledge
Trust
Willingness to participate
General attitudes  Positive
Negative
Other
Other
Reasons for disengagement
Groups that are disengaged
Other
Art
Film
Music
Theatre
Social media

Other
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based on the aims of this narrative review and used to map
and classify the findings from the literature®’. Once coding in
MaxQDA was completed, the coding framework was used to
structure analysis and synthesis, supporting a critical assess-
ment of the literature™. The results of this analysis and
synthesis are reported below.

Findings

Public attitudes towards genetics and genomics and
their technological applications

International evidence, including large-scale systematic reviews,
shows that knowledge, understanding and awareness of
genetics is limited among the general population in many
countries, including the UK*~*. Research suggests that the link
between genetics and health is not well understood, including
concepts such as genetic susceptibility to conditions like
cancer'""'"?, the distinction between conditions caused by mul-
tiple genetic and environmental factors as opposed to a single
genetic variant, and the role of genetics in contributing to traits
such as weight and educational attainment®™. Knowledge of
genetics varies in the general population; women, people who
are older, have a lower income, have less formal education
and live in more rural areas tend to have less knowledge and
awareness of genetics****. Groups who identify as being
from a minority ethnic group in the UK also tend to have less
knowledge of genetics'™**%. However, although knowledge
and understanding of genetics and genomics is generally low
amongst the general population, many public audiences have
nuanced perspectives of clinical care and research and see
benefits of the technology in terms of prevention and treatment
Of disease}{*i,-ﬂ),ﬁ.

Attitudes towards the use of genetics and genomics in
clinical care

Positive attitudes regarding the clinical application of genom-
ics are generally linked to a belief that they contribute to bet-
ter health outcomes, and improvements in medicine and
treatments®*1= Similarly, positive attitudes to research can
stem from a belief that participation in genomics will help
family members® and society more widely**, help individu-
als prepare for the future® or inform decision-making (e.g.,
around reproductive health)”. In general, those that see con-
tributing to genetic studies as important in creating scientific
and medical progress have more favourable views about the
Sciencelﬂ,-'l();«lh.

Although enthusiasm around genetic testing within the con-
text of healthcare and genomic medicine tends to be high
overall*#*#1434547 = perceptions of genetic testing for inherited
disease may vary, based on the condition being tested for and
the test itself. For example, public audiences view genetic
testing for heritable conditions, genetic variants with high
penetrance, and tests for more debilitating diseases (e.g.,
Huntington’s Disease) more favourably®******% as well as
conditions that are treatable or preventable* 047 Tests
perceived as having a higher predictive ability and those
that indicate large increases in disease risk are similarly pre-
ferred over tests that predict small increases in lifetime risk

Page 8 of 29



of illness®. On the other hand, genetic tests perceived as being
for non-medical purposes (e.g., testing for cosmetic traits
or intellectual advantage) are viewed less favourably®**.
Some research has shown public concern that predicting
future disease may cause psychological and emotional harm,
contributing to an unwillingness to engage, particularly
amongst members of ethnic minority groups in the US and
UK**. These concerns may be amplified where tests are
conducted antenatally or on infants*.

With respect to applications that are only emerging as part
of clinical care, such as gene editing and gene therapy, some
research has highlighted concerns around adverse side effects,
risks, and unpredictable long-term consequences, along with
existential fears over human genetic diversity and the implica-
tions of increased life spans which some associate with gene
editing®*>*, Perhaps for this reason, somatic therapies are
seen as more acceptable than germline therapies®*’. Costs are
also a cause for concern® ¥, particularly if high costs lead to
inequalities in access to genetic modification therapies®.
This is a concern particularly in the US context due to
a lack of universal health coverage™.

Attitudes towards genetics and genomics research
Attitudes toward genetic and genomic research, as opposed
to its use in providing clinical care, are more complex. Over-
all, those who are less familiar with genomics seem to be
less willing to participate in studies that collect genetic data
and have lower levels of trust in genetics research!7-#8424749,
However, high levels of understanding or knowledge do not
necessarily lead to positive attitudes toward genetics*. High
knowledge levels can lead to particular concerns and worries
not present in those with less knowledge — for example,
concerns about how data are used**".

People in England are generally willing to have genetic data
shared in a healthcare context and for this to be used for
research activities*, but not to the same extent as for the
application of genetic and genomic technologies to deliver
clinical care'’. Negative attitudes towards genomics gener-
ally stem from concerns around data use, confidentiality, and
privacy 7343644484951 = and  incidents in which the NHS failed
to securely store data may play into fears around mishandling
of data*. Indeed, members of the public with more personal
experience of genetics in relation to health and disease in their
family'”*>*4 have more positive attitudes toward genetics
and genomics but also have more concerns about how genetic
data are used. There are also fears over genetic discrimination
(e.g., from employers or insurers)'’**344=9" and concerns
around the perception that DNA data can be used against
individuals, for example, if it were to be planted at the scene
of a crime'”*°.

Given these concerns, it is not unexpected that willingness to
donate genetic samples and positive attitudes around genetics
are associated with trust in those that use genetic data’***+"=,
Medical doctors are generally viewed as the most trustworthy
custodians of these data while for-profit companies are gener-
ally viewed as the least trustworthy'**. Milne et al. (2019)
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found that across 37,000 members of the public from 22
countries, there were significant numbers who do not trust
anyone with genetic information other than their medical
doctors®. This creates challenges in terms of who can facili-
tate the storage and sharing of genetic data’’*. People may be
more willing to approve the use and reuse of genetic data
where explicit consent is obtained*”', safeguards are in
place®, and where these data are made available in a safe
haven with strong governance rather than an open access
environment’'.

Audiences disengaged from genetics and genomics
and possible reasons for this

Within the general population, there are people from specific
socio-demographic groups who are less willing to participate
in genomic studies and have negative attitudes and concerns
towards the science. These include women, people who are
older, have lower income, have no tertiary education, and
self-identify as belonging to a minority ethnic group®!”#>4-53,
The sources of negative attitudes to genetics and genomics
appear to be related to mistrust of the technology based on
cultural or shared beliefs or historical examples of unethi-
cal research, the potential for genetic discrimination,
and lack of appropriate representation for marginalised
groups®! 7,3549-55

Cultural or shared beliefs

Cultural contexts and shared beliefs can influence attitudes
towards genetics and genomics. Cultures with spiritual or super-
natural beliefs may use these to explain disease®® which can
conflict with genetic explanations. In some cultures, genet-
ics may also be viewed as a “Western medicine”™* and
there may be taboos or stigmas around discussing diseases
with a genetic basis such as cancer”. Some Asian-American
and Chinese-Australian participants in studies about genetics
expressed concern that receiving a genetic test would create
a stigma of ‘“bad genes” which could impact marriage
prospects™. There is also some limited evidence that people
who self-identify as having religious beliefs are less likely to
find gene therapy acceptable'’*".

Both misinformative “anti-science” representations*>*">° and real
accounts of scientific exploitation®”’ can contribute to mistrust
in genetics and genomics. Media representations of genetics
(both real and fictional) also influence how public audi-
ences feel about genetics®**** as do advertisements for
Direct-to-Consumer testing”. There is substantial evidence
that the history of racism and discrimination in science has
had a significant impact on the willingness of ethnic minority
groups to participate in research’’. For example, participants
in a US study about giving consent for the use of genetic data
cited the Tuskegee Syphilis study (an unethical study which
began in 1932 where Black men were knowingly infected
with Syphilis), with one South Asian participant citing “the
way minorities have been used in research in this country
and [how] that history kind of still definitely permeates™®.
In another study, Henrietta Lacks—an African American
woman whose cancer cells were used as the source of the
HeLa cell line without her knowledge, and who was never
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compensated—was across different

ethnic groups®* ',

mentioned by publics

Potential for discrimination

People from different population groups have expressed con-
cerns about the application of genetics and genomics due to
misrepresentation of research findings or discrimination. In
the US, African American and Latino populations had sig-
nificantly higher rates of mistrust in genetic testing than self-
identified white American populations and were more likely to
believe that results could be used to depict their ethnic group as
inferior”. Also in the US, African Americans have expressed
concerns that genetic tests will not be accurate for them, while
indigenous peoples have expressed reluctance to participate
in genomic research because of their fears around the poten-
tial for the commodification of drugs based on their genomic
data®™. Similar findings have been reported in the UK,
where self-identified Black Caribbean and Black African mem-
bers of the public have expressed suspicion and mistrust of
the 100,000 Genomes project' and members of the Pakistani
community have been identified as having a fear of genomic
information and mistrust of genomic research®.

There is some evidence available on what drives the exclu-
sion of certain groups from genomics research in the UK.
Mulrine et al. (2021) conducted ethnographic fieldwork in
Northeast England and found that asylum seekers, those expe-
riencing domestic violence, transgender people, offenders, and
ex-offenders had serious concerns about health-related data
sharing®. For these individuals, concern about genomics was
not rooted in a lack of awareness or understanding, but in
negative experiences of healthcare discrimination and in
an awareness of the risks of data sharing specific to people
from marginalised backgrounds®. LGBT+ participants in par-
ticular did not perceive NHS services as being fit to handle
sensitive and potentially stigmatising information®.

Lack of representation

Internationally, many groups have been identified as being his-
torically under-represented in research relating to genomics
(i.e., by virtue of their lack of representation they are struc-
turally and practically disconnected or ‘“disengaged” from
genomic research, whether by choice or not). These include
people from low- and middle-income countries, indigenous
peoples, and minority groups including sexual, gender and
ethnic minorities®*>**. There is also some evidence for greater
mistrust of genetics among the D/deaf and hard-of-hearing®
and sexual and gender minorities, with the latter two groups
expressing concerns that questions asked in the research would
not accurately capture their behaviours or identity>.

The disproportionate focus of research on certain groups is
pervasive. Recent analysis of the Genome Wide Association
Studies (GWAS) Catalogue estimated that 86% of genom-
ics studies have been conducted on individuals of European
descent and that the proportion of studies conducted with
under-represented  populations has been stagnating or
decreasing®. There are also inequalities in terms of geographic
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representation, with 90% of enrolled participants in the
recent International HundredK+ Cohorts Consortium study
being from North America or Europe®. UK Biobank predomi-
nantly contains data from participants who self-identify as
White British (94.6% of the dataset). While this is similar to
the UK population (estimated to be 91.3% White in 2011)%,
there is still a need for other dimensions of diversity, for exam-
ple, in relation to socio-economically deprived publics and
those with self-reported health conditions®. Public audiences are
aware of this lack of representation and the long-term impact
it may have on clinical care; in a recent public dialogue on
whole genome sequencing for newborn screening in the UK,
participants from Black, Asian and Minority Ethnic (BAME)
groups expressed concern that under-representation in genetic
research would contribute to continued inequality in health-
care provision®. They agreed that a comprehensive genetic
database should be established so that people from minority
ethnicities can benefit from newborn screening (e.g., by
ensuring that tests are accurate for them)®.

Scale of disengagement

As described in our Introduction, we have defined “disengaged
public audiences” as those who are not actively seeking out
engagement opportunities, or who when presented with engage-
ment opportunities, look the other way. Of course there are
‘engaged public audiences’ who feel actively connected
to the science, but their attitudes towards it are profoundly
negative. Thus having negative attitudes towards genetics could
be a driver for seeking out engagement opportunities with the
purpose of complaining, demonstrating or challenging the sta-
tus quo. Actively seeking out engagement opportunities does
not equate to only having positive attitudes towards the science.

We have described some of the attitudinal reasons why publics
may feel concerned or positive about genomics and infer that
this may be associated with engagement seeking behaviour and
more research is needed to more fully understand the direction
of this relationship.

We have shown that there are people from specific socio-
demographic groups who have less knowledge about genom-
ics and more negative attitudes toward its application (women,
people who are older, have lower income, have no tertiary
education, and self-identify as belonging to a minority
ethnic group®'’-#*#3:#4955) "We have also shown that only a minor-
ity of the British public “feel connected to science” and just
over a quarter feel that “science is not for me”'*. What we don’t
yet know 1is the exact scale of the disengaged audience and
can only postulate that it may be the majority of representative
publics. More research is needed adequately stratify this very
heterogeneous group.

Use of innovative forms of public engagement in
genetics and genomics

We have discussed some of the attitudinal reasons members
of the public may not engage with genetics in research or
healthcare contexts. Efforts to deliver public engagement are
ongoing, but the research we have summarised above suggests
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that new approaches may be needed to connect with groups who
have limited awareness of, or negative perspectives towards
genomics, or who are ambivalent or apathetic about it.

We therefore searched for novel approaches to public engage-
ment in genetics and genomics (bearing in mind that there
are hundreds of references to “public engagement” but we spe-
cifically wanted to seek out innovation in this space). In conduct-
ing this search, we were reliant upon authors’ determinations
of whether the reported efforts constituted public engage-
ment, and also whether they could be considered novel or inno-
vative. We were also reliant on engagement practitioners and
scholars publishing their work in a searchable format. We
found that not all efforts labelled “public engagement” moved
beyond the deficit model to do more than simply provide
information about genomics. While we report our findings
across all the studies we identified, we draw out the degree to
which the novel methods identified in the literature promote
bi-directional communication between publics and other stake-
holders in genetics and genomics. This focus on two-way
communication aligns with the definition of public engage-
ment from the National Co-ordinating Centre for Public
Engagement:

“Public engagement describes the myriad of ways in
which the activity and benefits of higher education and
research can be shared with the public. Engagement is by
definition a two-way process, involving interaction and
listening, with the goal of generating mutual benefit.”"”

Despite searching both the published peer-reviewed literature
as well as the grey, non-peer-reviewed literature, we only
identified 17 examples of innovative methods being used for
public engagement in genomics since 2017. We have grouped
our findings by the type of engagement approaches used:
social media and virtual platforms, arts-based (including film
and theatre), writing, and scenario-based. However, we
acknowledge that these boundaries are artificial as these
categories need not be mutually exclusive.

There were also examples of deliberative events that fall
outside of these groups. For example, there is ongoing work by
the Centre for Deliberative Democracy and Global Governance
at the University of Canberra to organise a Global Citizens’
Assembly on Genome Editing®. This will be based on national
citizens’ juries; to date these have already been delivered
in Australia and the UK — both citizens’ juries were delivered
over four days and involved intense, facilitated debate between
members of the public and experts in the ethical, legal and
social implications of gene editing. The aim was to create
shared meaning on the societal impact of the science that
would lead to the creation of policy recommendations for
government®.

Social media and virtual platforms. As social media increases
in popularity, more studies are using online platforms and
virtual means to engage the online public in conversations
about genomics®’%’!, Some studies we identified used social
media and other virtual platforms simply to invite debate and
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raise awareness of genomics*’*’!, while others collected data
through social media or asked participants to interact with
videos or films through a virtual platform’*”>. Often, this form
of engagement has been used to complement more traditional
social sciences research (e.g., surveys, interviews), or tradi-
tional forms of engagement (e.g., a panel discussion involving
a group of experts, and public audiences invited to attend
and ask questions)’*"%,

Compared to other “novel” methods of engagement (see below),
social media or online-based engagement methods have the
widest reach in terms of audiences engaged*’*’'. Furthermore,
many social media platforms have inbuilt methods of track-
ing users, allowing the interactions to be measured®. Studies
using social media or online platforms to engage their audi-
ences typically can reach people in the thousands or tens
of thousands*’!, but may not always generate meaningful,
bi-directional communication with all the audiences they
reach.

For example, one study used a Facebook advertising cam-
paign to inform members of the public in Michigan about
children’s dried blood spots being stored in a biobank. Those
who interacted with advertisements were directed to a Facebook
page, where they were encouraged to provide their views
about the biobank. Moderators also participated on the page by
answering factual questions, correcting or clarifying informa-
tion, and providing information about opting out of biobanks.
Moderators had the goal of maintaining a neutral tone
and consisted of the lead researcher and other members of
the study team. The campaign was able to reach 1.88 million
Facebook users and actively reach around 38,000 people®.
However, although this study encouraged conversation between
participants, it is unclear the degree to which meaningful
engagement, particularly between researchers and members
of the general public was accomplished. This study represents
public engagement efforts conducted by a third party, in this
case, researchers who were not involved in the biobank. The
authors noted that this approach is valuable in that members
of the public may have been more likely to trust the study, as
the invitation to participate did not come from the biobank
itself. The researchers did not state what they intended to
do with the findings, but the collated public attitudes around
consent, privacy, trust, and motivations for participation
could be useful in informing future biobank activity.

In another study conducted by Sciensano (the national public
health institute of Belgium), an online discussion platform
was created for members of the public in Belgium to discuss
ethical, legal and social issues associated with genomics’'.
Before entering the deliberative platform, participants were
provided with an information booklet and a short video about
genomics and participated in an interactive scenario illustrating
what the world might look like if everyone had the same opin-
ions about genomics that they did. The platform allowed
citizens to interact and debate anonymously — they could post
their opinions, as well as comment on and discuss opinions
shared by other participants. A researcher moderated the
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platform (e.g., for offensive language and trolling), although
it is unclear if they participated in conversations beyond
moderation. Overall, the platform gathered 1247 opinions,
and allowed for clear two-way communication between par-
ticipants. The public engagement activity in this study was
conducted by the researchers themselves, with the goal of gath-
ering public opinions on genomics in Belgium. Whilst this
goal is clear, it is not explicitly stated what the researchers
intended to do with the findings and the degree to which the
findings actually influenced decision- or policy-making. The
authors of the study, however, articulated that the findings
could inform future research efforts, particularly in terms of
incorporating responsible research and innovation approaches
or a “constructive technology assessment” which draws
on the perspective of public and social actors to inform
technological development into genomics’”.

Arts-based engagement. Art has more frequently been used
as a public engagement method in genetics and genomics over
the past two decades” "7, although art-based engagement strate-
gies are still largely under-explored and under-researched. From
the literature, it is evident that what qualifies as an art-based
engagement strategy is defined broadly”*’* encompassing,
for example, interactions with museum exhibitions related to
genomics”, performance, conceptual and three-dimensional
art™, and participants creating art themselves. Arts-based
engagement methods have been used within genomics and also
in wider science communication strategies’”’*.

Art encourages engagement in genetics and genomic stud-
ies by allowing for personal reflection and interaction and
increasing the visibility of genomics®*>. Museum exhibits
(in arts or science museums), for example, have been used
to promote genomics to an audience that may face barri-
ers connecting with it due to the complexity of the subject
matter’” by simplifying the topic and encouraging a sense
of self-efficacy. These types of exhibits can also encourage
engagement by incorporating interactive elements (e.g.,
through gamification)””. However, none of the studies we
identified on arts-based engagements clearly demonstrated a
two-way dialogue between the public experiencing the art
and the researchers or artists communicating about genomics.
We can assume that the art elicited some form of dialogue
amongst its audience, but the extent to which this happened is
not explicitly captured.

For example, a study carried out by Howell er al.”? used
semi-structured interviews with educators who worked in
museums that had genetic exhibitions on display to try and
understand the learning goals of the exhibits. Whilst the
interviews provided useful insights about the driving force
behind the creation of the exhibitions (e.g., being able to com-
municate that genomics is not a concept that is removed from
everyday life), there was no clear process to support dia-
logue amongst museum visitors. This is a gap that could be
addressed in future studies. The interviews for this study were
carried out by academic researchers, although the director
of science communications at the museum was also involved

Wellcome Open Research 2023, 8:310 Last updated: 03 NOV 2023

in the journal article that resulted from the study (along-
side the researchers). Individuals in other education and
engagement-facing roles in the museum were participants in
the study. The authors state that the findings of the study can
be used to inform exhibit design that effectively engages the
public and increases genetic literacy, although they do not state
the extent to which findings were taken up by the museum®.

Although there is increasing interest in the use of film and thea-
tre to engage the public with genetics and genomics® > it
is still not very commonly seen in the published literature.
Studies that have used film and theatre typically involve a
small group of participants and collect qualitative data about
their thoughts and opinions on a particular film or play about
genomics'®”, rather than encouraging engagement between
experts and the public. This form of engagement has been
used to generally target non-expert audiences, which may
require adaptation depending on local contexts and language
preferences.

For example, a study in South Africa delivered a play about
genomics, adapting a script written for an American audience.
The language of the play and its contents were adapted to
resonate with South African people more closely by changing
character names, adding local colloquialisms, culturally adapt-
ing scientific jargon, adapting cultural references, and not
emphasising individual privacy as heavily*. In attempts to
meaningfully engage participants on the subject matter, the
play relied on audience members to act in the play, which was
followed by a discussion about the various ethical dilemmas
surrounding genomics posed within the play. This activity
led to a successful dialogue between the study team and par-
ticipants, and more reflection among participants on genom-
ics. For example, participants reported that the play elicited
new questions about the wider genomic space and allowed
them to reflect on the perspective of different characters in
the play™*.

The study and play were conducted by academic researchers,
and discussions were facilitated with audience members as
well as the researchers themselves, which demonstrated clear
two-way communication. While the article does not provide
information on how findings from the study will be used,
the authors state that the context for conducting the study
was in relation to challenges they faced in their collaborative
centre (H3Africa ELSI Collaborative Centre), focused on
the evidence base for returning individual genetic findings
in African genomics research. This implies that the findings
may be used to inform how the centre conducts activities with
the public, and the authors note that there are also implica-
tions in terms of using more plays adapted to African audiences
to engage lay audiences in genomics.

Overall, studies involving arts-based engagement methods
have found that they are somewhat effective in engaging lay
audiences”® and have the potential to reach thousands of
people®**737 However, there is not much clarity about how
the information being communicated is interpreted by different
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audiences or about the impact of these engagement
methods”’*. Fraaije, A. ef al. note that future research should
reflect on outcomes of arts-based engagement, including
the extent to which they can change attitudes and behaviours
toward genomics®.

Writing. The strength of writing-based engagement strategies
is that they offer an opportunity to gather deeply personal
reflections’ as well as insights into barriers that people may
face in engaging with genomics®, however, they involve
one-sided reflection as opposed to two-way dialogue.

For example, a 2006 project (a Mass Observation directive
called “Genes, Genetics and Cloning”)”’, gathered information
from more than 200 participants by asking them to write
about their views and understanding of genomic science and
the impact that media such as news, films and books has had
on their views. This information was then archived and accessed
by researchers at later points for analysis’’®. The research-
ers commissioned but did not directly run the Mass Obser-
vation directive themselves. The researchers did not report
how the findings were used and described the data-gathering
exercise in terms relating to observation of public opinion,
rather than having a specific use. However, they noted that the
same Mass Observation directive should be conducted again
in the future to assess changes in understanding, engagement,
and attitudes towards genomics among the public. Similarly,
a 2009 project titled “The Human Genre” used a website to
collect short poems inspired by the Human Genome Project.
This project has captured the interest of researchers globally
as a potential case study of how poetry can be used as a
method to humanise genomics and engage with populations
that have been excluded from genetics and genomics®”. This
use of writing as a form of public engagement was similarly
focused on observation and understanding of public opinion,
rather than two-way dialogue; it is also unclear if it had any
impact on policy.

Participatory approaches to writing have also been used in
public engagement around genomics. A UK-based study on
experiences with rare genetic conditions consisted of a par-
ticipatory writing programme for families affected by genetic
conditions in which the participants wrote about their experi-
ences and participated in workshops and reflective interviews
with the aim of building confidence in expressing lived expe-
riences through writing. The study revealed useful insights
about the wider impacts of genomics beyond the clinical
aspects. The researchers did not state explicitly what they
intended to do with the findings from this study, but they reflect
that their findings “might prompt greater understanding of
the lived experiences of families whose lives have become
entwined with the genomics agenda.”’

Although gathering these types of projects certainly support
reflection and engagement, it is not well documented to what
extent writing-based engagement strategies have prompted
dialogue amongst the target audience or between participants
and researchers. The Mass Observation directive (described
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above) had the potential to support dialogue between research-
ers and respondents’*’°, however, it is not clear whether there
was an avenue for respondents to receive any communica-
tion in response to their writing. Furthermore, the collection
of poems in “The Human Genre” project’’ demonstrates how
each individual poem can be interpreted by researchers and
can prompt conversations about public perceptions of genom-
ics. And there is no mention of how these poems might cre-
ate dialogue between participants, or between participants and
researchers.

Scenario-based engagement. Engaging the wider public using
scenario-based discussions is a strategy that has been widely
used within research in general and is now becoming increas-
ingly popular within genomics®’®. For example, a study by
Lehoux et al’® provided participants with fictional scenarios
about interventions for genetically at-risk individuals, which
were designed to help participants empathise and think through
moral- and governance-related issues. Data were collected
through workshop discussions and an online platform where
participants could comment on one another’s reactions to the
scenarios. The public engagement activity for this study was
conducted by a professional moderator, and the overall study
was conducted and analysed by academic researchers. The
researchers noted that the likelihood of their findings being
taken up by policy-makers was unclear, although it resulted
in relevant findings that could potentially inform decision
making relating to the ethical dilemmas raised by genomics
and anticipatory governance. The authors noted that it would
be useful to carry out future research into how the perception
of different scenarios is affected by participant background
and training’®.

Scenario-based engagement methods can be used on a large
scale’™, however, in the context of genomics, they have been
typically used to engage small groups (less than 100 people)*®’%.
Their effectiveness is difficult to assess as to date these studies
have collected qualitative data via focus groups or workshops
after the scenarios have been presented, limiting the feasibility
of collecting data from a large sample.

As we reviewed the literature on purported novel methods,
we observed that dialogic and deliberative methods can help
public audiences think through and contribute to debates on
legal, ethical, and social issues in genomics, and governance
considerations.

Two additional examples of innovative public dialogue projects
about genomics that were not directly picked up in our
literature search, but we feel still provide interesting insights
include: A ScienceWise project in England to engage the
public in a dialogue about genomic medicine consisting of
several in-person events with nearly 100 members of the public
and 30 experts. At the final event for this project, a “Genomic
Summit”, participants rotated through stations and interacted
with different items such as fake newspaper headlines, real-world
consent forms for genomic studies, and other props to help
them engage in the topic and discuss their perspective with

Page 13 of 29



others”. Similarly, a deliberative citizen forum in Belgium
gathered 32 members of the public for three weekends to
discuss ethical, legal and social issues related to genomics.
Activities included role-playing exercises, journalism, mak-
ing mood boards, debates, and prioritisation exercises where
participants voted using tokens®.

These projects both demonstrate the potential for interaction
to occur not just amongst participants or between participants
and researchers, but also with physical objects and settings.
However, both projects required self-motivation and time from
the public participants, which may be difficult for those who
are disinterested or disengaged. Although different methods
have been used to engage the public with genetics and genom-
ics, there is limited evidence as to their effectiveness and
impact'®!"”. Furthermore, there is no standard measure of
effectiveness”’* for example, some engagement methods
may be concerned with increasing participation in research or
impact on policy, while others may simply aim to increase the
opportunity for meaningful connection between scientists and
publics. While reach was often reported in the studies that
used novel engagement methods, other measures of the quality
or impact of engagement were typically not collected. This
reflects similar findings from the broader public engagement
literature”’. The evidence that is available suggests there may
be a trade-off between the degree to which methods are inter-
active and encourage deep engagement, versus the ability to
reach many participants when devising public engagement
activities.

Discussion

This narrative review aimed to set the scene regarding public
attitudes toward and engagement with genetics and genomics.
We sought to explore novel approaches that have moved
public engagement in this area beyond deficit models to a
focus on meaningful, bi-directional communication between
all stakeholders. We hoped to identify examples of applied
public engagement strategies designed specifically for disen-
gaged audiences. However, this field is still rapidly evolving;
at this stage, we cannot catalogue definitive, evidence-based
approaches for engagement, but rather highlight areas for
further development. From the literature we sourced there is
insufficient evidence to draw any conclusions about the novelty
of the engagement method and its relationship with the
ability to convert a disengaged person into an engaged one.
Due to lack of evidence, we are also unable to confirm if
the novel engagement methods highlighted in this review do
indeed provide a method for reaching disengaged audiences — it
is distinctly possible that the public audiences who did
connect for the engagement activity were already feeling excited
and ‘connected to’ science. What is clear from our review is
that the behavioural construct of ‘engagement’ was elusive
in the published work and certainly no validated measure of
this construct was visible. This provides fertile ground for
future work.

What constitutes public engagement on complex topics
like genetics and genomics?

Although the theoretical underpinnings of public engagement
have moved beyond the deficit model of science
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communication, in practice public education is still synonymous
with public engagement for many. However, this perspective
is not limited to genetics and genomics; it has been identified
as a wider problem across the sciences®*?. This has stimulated
more detailed explorations of the types of public engagement
activities that can take place, including the motivations and
expectations of those who deliver and engage with them®.
However, if we take the responsible research and innovation
approach, then our focus narrows to engagement activities that
aim to facilitate meaningful conversation and mutual respect
and understanding between all stakeholders’. Indeed, if the
purpose of public engagement is to present science that is
worthy of a conversation or build trusting relationships so
that there is a sense of agency in being able to contribute to
policy discussions, public audiences do not necessarily need to
be educated about the technicalities of the science. What they
do need is clear messaging around why they should care and
what the specific relevance is to their lives, so that they can
make choices about whether to engage.

This is a difficult ask when the context has no clear “call to
action” and nothing specific is being asked of people (i.e., the
engagement is around the conversation as opposed to a motive
to increase participation in research, increase uptake of test-
ing or answer a specific policy question). While public attitudes
towards genetics and genomics in the UK are mixed, they are
also nuanced and dependent on specific contexts and frame-
works that govern research and clinical care. Compounding
this, those who currently feel disengaged from genetics and
genomics are not a homogeneous group and it thus may not
be possible to offer a single public engagement approach that
cuts across whole populations.

Studies from the UK and internationally consistently point to
the importance of addressing inequalities in healthcare and
science more broadly to encourage choice about participation
in genetics and genomics research. This is particularly needed
to address historical and ongoing injustices and inequalities
that continue to impact participation today. Without addressing
these underlying issues, there is a risk that the application of
genomic technology in research and genomic medicine will
perpetuate existing inequalities in healthcare and participa-
tion in research®. There is limited information available on
how to best engage audiences that are currently not connected
to the science, whether in research or genomic medicine. And
no explicit guidance on whether it is important to tailor make
specific engagement strategies to specific demographic groups.
However, addressing historical injustices, building, and maintain-
ing trustworthy science and healthcare, and setting up safeguards
around consent, privacy and data management appear to be key.
Drawing together the attitude literature, we have identified that
using public engagement with the aim of reaching some level
of public consensus, is likely to be misjudged. When collat-
ing outcomes, across different public engagement experiences,
it may be more important to draw out shared public values
instead of seeking agreement of attitudes. Particularly for con-
tentious subjects like genome editing of human embryos, it may
never be possible to agree a national public position, let alone
a global one, but this does not mean public engagement is
pointless. There are many important outcomes of public
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engagement that collectively provide a temperature gauge on
whether society and science are in sync or at odds.

Also important is determining how public engagement can
be sustained beyond an initial activity given the identified
importance of creating a feedback loop for participants of all
backgrounds, but particularly those from marginalised groups,
to recognise their contribution and demonstrate how it has
influenced research, clinical processes, or policy-making®*®’
There is an ethical imperative to engage with the public about
genetics and genomics, and this engagement should be
conceptualised not as a single point of contact, but an extended
reciprocal relationship that facilitates the development of
trust®®. This is underpinned by the need for transparent shar-
ing of knowledge, extending the recognised obligation of
researchers to disseminate their research findings to the sharing
of mutual learning obtained through public engagement*".

The landscape of public engagement methods used around
genomics has no doubt improved over the years as more novel
engagement techniques have emerged'®**”'. However, there is
no single public engagement strategy that we have uncovered
that is uniformly effective in engaging populations that have
been excluded from genomics research'®!"”. From our review of
the literature, we start to see a picture emerging which sup-
ports a rationale for very well-defined, tailor-made engagement
strategies, delivered to clearly defined public groups. These
strategies must consider low genomic literacy as well as the
need to explain why public audiences might want to embrace
an engagement opportunity and what they will gain from this
(e.g. a voice in shaping policy? an influence in the way sci-
ence is done? to have an entertaining experience? to increase
knowledge and understanding? to gain confidence in under-
standing the ethical issues raised by science?) All of these
possible outputs need to be clearly defined and measured
and it would be unreasonable to expect every engagement
event to address all of them. It is also important to anticipate
and take account of very reasonable suspicion and mistrust
of the technology.

While it is evident that creative forms of public engagement are
providing novel and valuable insights into how public audiences
engage with genomics!82#4040485070.7273.78 = gtudies rarely explore
the intersection of public engagement strategies and disen-
gaged populations. From the limited evidence on effectiveness
that is available, there may be trade-offs between the reach
of novel engagement methods, and the depth of engagement
that can be achieved. For instance, methods that reach a wide
audience (e.g., social media) may not be able to collect the
same type of information as detailed engagement through
scenario-based methods. However, combining different novel
methods of engagement may help achieve the desired reach,
while also ensuring that participants engage meaningfully, and
that this engagement makes a difference in terms of changing
policy, for example.

As some populations do not readily choose to engage with the
science of genomics, there is a lack of evidence around what
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would encourage disengaged audiences to feel that they could
connect, if they so choose. However, the findings described
above point to the importance of addressing wider inequalities
in healthcare, science, and research as a starting point. Building
confidence and engagement practices worthy of public trust,
and an appreciation of what trustworthy science and health-
care looks like, is key in addressing these inequalities
and supporting participation in both genetic medicine and
research™® and healthcare providers have an important role in
helping to foster trustworthy practices®'. Additionally, addressing
commonly held concerns (e.g., around data security, privacy,
discrimination), and tailor-making engagement approaches which
acknowledge these concerns, may encourage disengaged
groups to want to become more connected. Whilst outside of
the parameters of this narrative review, we also acknowledge
that there is a complex relationship between science and society
where genetics (inheritance, family, connectedness) is culturally
important and highly valued, and communities/publics engage
positively with each other about this (e.g.the Deaf culture),
without seeking out engagement with science or scientists.

Across the breadth of novel public engagement events we’ve
highlighted, participants chose (no one was forcing them!) to
express themselves through the chosen medium, whether that be
writing, poetry, film, theatre, social media. This indicates that
the process of self-expression may have served some personal
needs (an enjoyment of expression? a therapeutic experience?
A chance to be heard? A chance to make a difference to both
science and society?) When looking across all the public
engagement methods we see public audiences taking up the
opportunity to express their views directly. Their contribution
is gifted back to us in good faith, and we have a moral duty to
bring these voices into the public domain so that they are not
just heard by the researchers, but (with consent) by wider soci-
ety. Given our difficulty with finding published records of
excellence in public engagement, we suggest that funders of
public engagement activities have a duty to make it mandatory
for their efforts to be published in searchable formats so that
scholarship in this space is not lost and can be built upon. But
more importantly, public audiences who give up their time (often
for free) to participate in conversation about genomics, should
be afforded the courtesy of being offered a clear route to impact.

Limitations of the narrative review

We are fully reliant, when searching for published literature,
on the words that authors use to describe their work in titles and
abstracts. Unless a peer reviewer specifically picks up and
challenges these terms then the author can choose subjective
terms that may or may not be perceived the same way by others.
For example, we searched in both the peer-reviewed and grey
literature for articles on public engagement around genomics
that also included any of the following terms: innovative, novel,
creative, non-traditional, interactive, — all these terms are sub-
jective and open to interpretation. Thus, our search managed
to pick up articles that we may (with our own subjective bias)
feel are not objectively novel. Working in the field of public
engagement around genomics we feel there is more published
literature present on engagement from the last five years,
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but unfortunately, we have not been able to source it using the
search terms and snowballing we have used. We are also aware
that whilst public engagement activities may be written up
and presented on a website, they may not be easy to find if
search engine optimisation is low. We are therefore left with
an intuitive sense that our narrative review, whilst very thor-
ough, has missed important work because the work itself
was coded according to different search criteria, or its search
engine optimisation meant it could not easily be located.
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Leigh Jackson
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This clear and comprehensive review addresses how public engagement contributes to the quality
of research and can mitigate against inequalities of care between different sectors of the
population. We would agree that a “failure to engage” does significantly reduce the potential
benefits. The authors recognise that people have a right to choose and a right to decline
participation but as they correctly state, the level of disengagement with this type of discourse is
likely to perpetuate and deepen social inequalities and further potentially weaken the validity of
research findings in genomics and genetics. Perhaps the title could be a little more encompassing
of the content explored. Even a simple tweak such as “Public disengagement with genomics” may
be a better hook for readers as the content of this excellent manuscript is more focussed on how
to engage those who are not actively connected.

The introduction is comprehensive and sets the scene well for the review to come. Why this issue
is important, how it has been considered before and existing issues in the field are well described.

The short paragraph on pressure to publish and other existing strategies, whilst very important
and true seemed a little out of place as it stands; maybe a little expansion would help? Pressure
from whom? Funders, health services, researchers? Probably all of these but it would help to spell
it out a bit. Perhaps mentioning that public engagement is too often viewed by many (funders and
researchers alike) as a bit of a box ticking exercise and that only by mandating reporting of these
activities in publications or other outputs will these activities be given the importance they
deserve. As the authors state, the current model often leads to public engagement being at the
end of the process and simply giving information, which is sub-optimal. We note that this is
covered towards the end of the discussion so maybe less needs adding here however a little
expansion would still be helpful.

Also “we are unaware..." rather undersells the expertise of the authors; a casual reader may take
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this to mean they have not looked adequately when in fact the truth is that these issues have been
considered and sought by members of this group for many years and if such strategies existed
they would certainly be aware of them. This could be made a little more explicit?

The authors use a good metaphor for the engagements of publics, likening this to walking away or
choosing to look away from opportunities to engage with science. While they talk about people
actively seeking out or building “active connections” with science, it is unclear what those active
connections to science might look like? The authors posit that possibly the majority of the UK
population are disengaged with genomics and science in general, which may be true but they
could have recognised that some well publicised events spark increased engagement, such as
when the actress Angelina Jolie wrote about her experiences of genetic testing in 2013. In
addition, the reasons that may contribute to negative views or suspicion around genetics are
important to define because that brings insight into how this distrust might be addressed.
However, the authors do emphasise that their focus in this review is on dialogue with diverse
publics in this context which would seek to provide understanding of what specifically fuels
disengagement around genetics within given social groups.

The aims of the narrative are clear and focused.

The methodology of the review is clear and valid but one small suggestion: the fact that a
systematic review of studies was not carried out was clear, but perhaps a short sentence on why
that wasn't deemed appropriate for what the authors describe as a niche field? To be clear, we
think the current approach as absolutely appropriate but that readers may benefit from
understanding a little more of the decision-making process here.

Another small point possibly worthy of discussion here given the discussion section on lack of
representation. The search was restricted to English language studies. Whilst appropriate for the
UK context being investigated and also due to practical considerations when searching in other
languages, even with translation services, perhaps this should be mentioned as a limitation. The
authors correctly discuss later that White Europeans are the predominant enrolled participants in
genomic studies but in only focussing on English language studies, those underserved publics
who may have been studied by non-English-speaking researchers will again be excluded, as will
the lessons from those researchers. Language is a significant barrier to engagement and novel
strategies to reach these communities are likely to involve dialogs in their preferred language.

The attitudes towards genomics in clinic and research contexts were well described and possible
reasons for these attitudes posited. Reasons why audiences may be disengaged were clearly
discussed and informative. Use of specific examples of lack of trust due to historical abuses or
recent perception were particularly helpful to give context to these reasons.

It was striking that a recurrent theme within many of studies was that researchers did not make
explicit what they intended to do with their findings. We believe that this observation could feed
into or reinforce the scepticism around the value of research participation reported by some
marginalised groups, would the authors like to comment on this?

The arts-based engagement section was very helpful in clearly delineating some of the issues with
public engagement activities where they don't deliver a two-way dialog, despite potentially having
the ability to facilitate such an exchange. This really highlights the importance of evaluation and
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planning activities based on what the researchers want to achieve early-on. Knowing which data to
collect is extremely useful in helping to consider activity outcomes and how they may be achieved.

In the section on the potential for discrimination, the review highlighted an important finding that
certain groups had experienced discrimination within the NHS which indicated to them that the
NHS was not fit to handle sensitive information. It is also sobering to learn that underrepresented
people’s involvement in GWAS studies has been “stagnating or decreasing”, which gives even
greater impetus to the need for wider public engagement.

The discussion is an accurate representation of the findings, caveated where appropriate due to
lack of evidence and makes clear suggestions for future work and progress.

Possibly a personal preference, but ending on the limitations feels a little anti-climactic and the
exclusion of papers not written in English needs comment with the this section due to the
potential exclusion of some relevant literature relating to ethnic minorities where research
participation in English would be a significant barrier. Perhaps a short conclusion paragraph to
pull everything together may be appropriate so that there is a final paragraph which read in a
more positive way about how these findings could be taken forward? However, this paper does
provide an overview of why the disengaged publics, due to their disengagement, rarely have a
voice and may continue to struggle to influence research, policy or how science is applied unless
more innovative public engagement strategies are used.

Overall, a very clearly written, well conducted review which gives a timely overview of the public
engagement space and provides though-provoking suggestions for future research and policy
direction.

Is the topic of the review discussed comprehensively in the context of the current
literature?
Yes

Are all factual statements correct and adequately supported by citations?
Yes

Is the review written in accessible language?
Yes

Are the conclusions drawn appropriate in the context of the current research literature?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Dr Leigh Jackson conducts research into ethics of genomics research, public
health genomics, cancer susceptibility genomics, adult and newborn genomic screening. Dr Selina
Goodman conducts research into family communication around genetic diagnoses.
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of expertise to confirm that it is of an acceptable scientific standard.
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Thank you for the authors for engaging extensively with earlier comments. This paper was much
smoother and easier to read, comments were clearer and the arguments made suggest the
continual need for clarity in what is novel, who is disengaged and how to measure the impact of
any public engagement activities within genetics/genomics.

Is the topic of the review discussed comprehensively in the context of the current
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Mavis Machirori
Ada Lovelace Institute, London, UK

o This article is about public engagement activities within genomics. It is an enjoyable paper

o Based on the need to attend to concerns of under-representation or exclusion or

disengagement in genomic research

> Takes a narrative approach and

Provides a description and summary of evidence or discourse from literature

o Makes observations about gaps and suggests new strategies for engaging with
audiences
Refreshing to see arguments that argue for going beyond science communication
particularly in complex areas like genomics

So, this article is not just about pe in general as one might first understand it, but
with a specific focus on those who are disengaged, further reading suggests this is
about what is known about the disengaged, their attitudes first and then what
methods have been used to improve dialogue/engagement with them (It was a little
difficult to get the flow of the aims in the introduction and the methods as the way
they are written seemed contradictory at times.)

> Iwould suggest authors just need to specifically say if the article is about disengaged

groups rather than publics in general. Which would make point 1 in methods not
necessary to articulate - I sometimes found it difficult to know if what is referred is
disengaged or publics in general.

> In their introduction,

o authors highlight some themes that make pe important and why they will be

|mportant in the context of GenomeUK
e.g. Clinically important in reducing inequalities, benefits being shared with
those excluded but I think there is another fundamental reason for engagement -
to see if the research question bodes well with the public and this means pe work
should be part of the design of the studies rather than after a piece of work has
begun - should be stressed more in the strategies and should be addressed

> Also what if the ones excluded have no interest in that particular area - p.e. Needs
to set out how to hold that tension and not overpromise if policy directions differ
from immediate community sector concerns - would be great if this was addressed
too

o Not so clear who is referred to as we in the 'why we might car about this' - scientists?

Publics?

> The section on '1:17 people' did not seem to sit fluently here - not sure it adds much

in this section

Methods
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o The methods section could do with a little more summary detail on the following
o Why is international evidence not included if it linked to a specific country?

> A brief explanation of their theoretical approach would be good - what makes an
interpretive narrative review that draws on hermeneutic reviews, hermeneutics
circles and interpretive synthesis - a good approach. What is it? And how does it
move from the data to the themes discussed?

o Attitudes research - I appreciate that the authors engage with the complex reasons people
make decisions about research, that is not always rooted in perceived benefits but that
there are data-based decisions which incorporate events related to data use

> In clinical care
o Should be an acknowledgement that while cost may not seem an issue in
access to gene therapies, the NHS funding model via NICE shows that
therapies might still be restricted, and authors should account for this to
complete a critique of their findings

o While no country specific research was included in the criteria, if making
comparisons, would also be useful to know if this was similar across all health
models internationally or there were some areas where difference could be
attributed to other factors

> While this might not be possible with the results they already collected - I wonder,
was there also any difference noted in the general public research about a high level
difference in attitudes by different groups - they do this for the audiences disengaged
but are there times when those same groups are highly engaged (or is this a gap in
the literature that we actually don't know when those groups are highly engaged,
either because we (researchers/academics etc) don't have the data, have not asked
them or have disaggregated publics only when it comes to negative attitudes)). Such
insight would show when people are interested but the structure of the system
(pathways etc do not cater to them, rather than the reason being inherently to do
with the people). It also helps us recognise when it is structural issues rather than
people's attitudes that lead to disengagement.

D|sengagement
There is literature that suggests nuance about religion and ethnicity (separately, with
Arabic communities in Australia, and with African American communities in the US,
e.g. Which suggests interests in genomics - which the authors missed. This literature
could add depth to the issues of disengagement beyond whether it is Western
science or not). While this is out of scope of the parameters they set, it would be good
to see an acknowledgement of this in their discussion). This helps to move the
narrative beyond disengagement along demographics of religion or ethnicity as well.

Novel approaches
o Itis interesting that the review does not generally seem to tackle demographic
groups, because of a lack of info, which would have helped us understand the gap
highlighted by one of the aims on describing the scale of disengagement. How do the
authors' findings now respond to what we want to know about how to engage the

Page 24 of 29



Wellcome Open Research Wellcome Open Research 2023, 8:310 Last updated: 03 NOV 2023

disengaged, because one could argue that those who participated in the novel
approaches were already interested and not the audience of concern for this
narrative work?
E.g if by religious groups or by ethnicity, is there something we could say to
attract those groups e.g. Do ethnic groups use social media more and would
that be novel for them?
An otherwise enjoyable read with important observations about how engagement can happen for
it to be meaningful. I think minor revisions will strengthen some of their arguments and critique.

Is the topic of the review discussed comprehensively in the context of the current
literature?
Partly

Are all factual statements correct and adequately supported by citations?
Yes

Is the review written in accessible language?
Yes

Are the conclusions drawn appropriate in the context of the current research literature?
Yes

Competing Interests: No competing interests were disclosed.

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.

Author Response 08 Sep 2023
Anna Middleton

Thank you so much for this very constructive and helpful review; your comments have
helped us to adapt and improve the article for clarity and so we are hugely grateful for this.
I'll address each of your points below:

This article is about public engagement activities within genomics. It is an enjoyable paper that is
o o Based on the need to attend to concerns of under-representation or exclusion or
disengagement in genomic research
o Takes a narrative approach and

o Provides a description and summary of evidence or discourse from literature

o Makes observations about gaps and suggests new strategies for engaging with
audiences
' Refreshing to see arguments that argue for going beyond science communication
particularly in complex areas like genomics
Thank you for this feedback.
o o So, this article is not just about pe in general as one might first understand it,
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but with a specific focus on those who are disengaged, further reading

suggests this is about what is known about the disengaged, their attitudes first

and then what methods have been used to improve dialogue/engagement

with them (It was a little difficult to get the flow of the aims in the introduction

and the methods as the way they are written seemed contradictory at times.)
I've added in additional text to help with the flow of the aims into the introduction.

o o I'would suggest authors just need to specifically say if the article is about
disengaged groups rather than publics in general. Which would make point 1 in
methods not necessary to articulate - I sometimes found it difficult to know if what
is referred is disengaged or publics in general.

It's very helpful to have this feedback as it indicates that we have not been clear enough in
our definitions of ‘broad public audiences’ and the relationship between this and
‘disengaged audiences’. We actually make the argument that these are likely to be the same
group. The government report from the Department for Business, Energy, and Industrial
Strategy on Public Attitudes to Science from 2019 and also the British Science Association
indicate that the majority of the public say they are not actively connected to science, nor do
they talk to anyone about science - in our view, this defines them as ‘disengaged’. Both of
these reports indicate that while the public says they ‘value’ science and they are positive
about its existence, the data suggests that irrespective of this, they still feel a personal
disconnection to it. The reports indicate that publics see science as something that
‘scientists do’ as opposed to something that publics feel they can be part of. It is this lack of
perceived relevance and connection that is an indicator to us that public engagement
opportunities need to do so much more help people see the connections to their lives. I've
added in multiple pieces of additional text throughout the paper to hopefully make this
message clearer.

o In their introduction,

o authors highlight some themes that make pe important and why they will be
important in the context of GenomeUK
o e.g. Clinically important in reducing inequalities, benefits being shared with
those excluded but I think there is another fundamental reason for
engagement - to see if the research question bodes well with the public and
this means pe work should be part of the design of the studies rather than
after a piece of work has begun - should be stressed more in the strategies

and should be addressed
I've added in text that reflects this in the Introduction.
o o o Also what if the ones excluded have no interest in that particular area - p.e.

Needs to set out how to hold that tension and not overpromise if policy
directions differ from immediate community sector concerns - would be great
if this was addressed too
We have already addressed this in our previous paper that has just been published and is
now referenced in the text: Middleton et al (2023) ‘The Legacy of Language: What we say,
and what people hear, when we talk about genomics’' Human Genetics and Genomics
Advances https://doi.org/10.1016/j.xhgg.2023.100231
o o Not so clear who is referred to as we in the 'why we might car about this' -
scientists? Publics?
I've changed this to: “However, these rights can only be exercised regarding genomic
medicine if there is some level of awareness of why we (as publics, patients and future
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patients) might care about this”.

o The section on '1:17 people' did not seem to sit fluently here - not sure it adds
much in this section
Apologies, I can't locate exactly what this is referring to, but hopefully the new additions to
the text clarify the point you were highlighting.

o Methods
o The methods section could do with a little more summary detail on the
following
o Why is international evidence not included if it linked to a specific country?

I've added in this additional text: "While our focus is on the UK, international evidence is
included where it does not focus on a specific country. Given the public engagement
landscape is very broad internationally, with no universally accepted definition of public
engagement itself, we wanted this specific narrative review to start with the literature most
meaningful to the UK context. However, given that novel engagement methods are
infrequently labelled as ‘novel’ in the literature, we included those that were indexed with
this term, regardless of country. See Table 1 for inclusion and exclusion criteria."

o o o A brief explanation of their theoretical approach would be good - what
makes an interpretive narrative review that draws on hermeneutic reviews,
hermeneutics circles and interpretive synthesis - a good approach. What is it?
And how does it move from the data to the themes discussed?

I've added this text in: “We chose this approach to give us the broadest overview possible of
a niche field that uses different methodological approaches in both research and
engagement delivery.” The theorectical approach moves the data to the themes discussed
and is explained in this existing text: “We did not seek to provide a comprehensive and
systematic review of studies in these areas, but rather to describe [the data], in broad terms
[the themes], the types of peer-reviewed research and engagement that have been
undertaken to make recommendations for further areas of development.”

o Attitudes research - I appreciate that the authors engage with the complex reasons people
make decisions about research, that is not always rooted in perceived benefits but that
there are data-based decisions which incorporate events related to data use

o In clinical care
o Should be an acknowledgement that while cost may not seem an issue in

access to gene therapies, the NHS funding model via NICE shows that

therapies might still be restricted, and authors should account for this to

complete a critique of their findings
I couldn't quite see how to make this fit in the paper. We don't go into the details of what
specific NHS services are on offer, nor mention any NHS funding models via NICE as we are
deliberately keeping the subject of genetics as broad as possible, to include both research
and clinical applications.

o o o While no country specific research was included in the criteria, if making
comparisons, would also be useful to know if this was similar across all
health models internationally or there were some areas where difference
could be attributed to other factors
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Agree this would be useful to know. But we didn’t include country specific research in the
selection criteria as we wanted to hone in on the UK. Across country comparisons could be
the focus of future work.

o o While this might not be possible with the results they already collected - I wonder,
was there also any difference noted in the general public research about a high
level difference in attitudes by different groups - they do this for the audiences
disengaged but are there times when those same groups are highly engaged (or is
this a gap in the literature that we actually don't know when those groups are
highly engaged, either because we (researchers/academics etc) don't have the data,
have not asked them or have disaggregated publics only when it comes to negative
attitudes)). Such insight would show when people are interested but the structure of
the system (pathways etc do not cater to them, rather than the reason being
inherently to do with the people). It also helps us recognise when it is structural
issues rather than people's attitudes that lead to disengagement.

Agree this would be fascinating to explore. Unfortunately, we are unable to do this with the
data we gathered.

o Disengagement
o There is literature that suggests nuance about religion and ethnicity (separately,

with Arabic communities in Australia, and with African American communities in the
US, e.g. Which suggests interests in genomics - which the authors missed. This
literature could add depth to the issues of disengagement beyond whether it is
Western science or not). While this is out of scope of the parameters they set, it
would be good to see an acknowledgement of this in their discussion). This helps to
move the narrative beyond disengagement along demographics of religion or
ethnicity as well.

I've expanded the section on ‘Scale of Disengagement’ and also expanded the Discussion to

add a little more depth to the critique of disengagement.

o Novel approaches
o It s interesting that the review does not generally seem to tackle demographic

groups, because of a lack of info, which would have helped us understand the gap
highlighted by one of the aims on describing the scale of disengagement. How do
the authors' findings now respond to what we want to know about how to engage
the disengaged, because one could argue that those who participated in the novel
approaches were already interested and not the audience of concern for this
narrative work?

o E.g if by religious groups or by ethnicity, is there something we could say to
attract those groups e.g. Do ethnic groups use social media more and would
that be novel for them?

There are serious limits to the way published literature describes audience demographics,
which means it is not possible to draw out exactly who is disengaged and why. This is why
we've included the attitude literature as this does provide demographic data. From the
review we've done we are not able to draw any conclusions about whether different
engagement strategies would work for specific demographic groups (as the data just isn't
there to guide us). But to make this a bit clearer in the text I've added in the following to the
Discussion: “There is limited information available on how to best engage audiences that
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are currently not connected to the science, whether in research or genomic medicine. And
no explicit guidance on how to tailor make specific engagement strategies to specific
demographic groups.” An otherwise enjoyable read with important observations about how
engagement can happen for it to be meaningful. I think minor revisions will strengthen some of
their arguments and critique. Thank you!

Competing Interests: No competing interests were disclosed.
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