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Abstract
Beyond a narrow focus on cost and outcomes, robust evidence of what is valued in genomic medicine is scarce. We gathered
views on value from key stakeholders (clinical genomic staff, operational genomic staff and community representatives) in
relation to three testing contexts (General Healthcare, Acute Care and Neurodevelopmental Conditions). We conducted an
iterative focus group in three stages over a week using a multiphase mixed methods study, i.e. quantitative ratings and
qualitative discussion. For each testing context, the characteristics of genomic testing were generated and ranked by the
group using a co-productive approach. Up to 17 characteristics were identified in one scenario with several characteristics
featuring in all three testing contexts. The likelihood of getting an answer was consistently reported as most highly valued,
followed by the potential for the test to impact on clinical management (or wellbeing/health for Neurodevelopmental
Conditions). Risk of discrimination did not feature highly across the different settings (and not at all in Acute Care). While
cost was an issue in the general health setting, it was one of the least-valued characteristics in the other two testing contexts.
In conclusion, co-producing an understanding of what is valued in different testing contexts, and identifying the areas of
differences or commonalities, is important to maximise value provision and inform future policy to ensure that clinical
genomic services meet the needs of the community and service providers.

Introduction

The momentum for the use of clinical genomic testing in
mainstream clinical care, whether whole exome or gen-
ome sequencing, is gathering pace. As it does so, it is
essential that we understand the complexities and oppor-
tunities that arise from early instances of implementation
of genomic technologies to allow appropriate imple-
mentation strategies and policies to be designed for dif-
ferent contexts [1–6]. This moment in time, before
genomics is commonplace, provides a unique opportunity
to stop, listen and learn [7] to ensure that the services are
designed and delivered in line with what service providers
and consumers value.

Value is a widely debated term in healthcare, and has
been associated with a move away from volume-driven
service provision to linking health outcomes with cost-of-
service delivery [8]. The challenge has been ensuring
value remains centred on the consumer. In part, this may
be due to a lack of consensus on the meaning of ‘value’
and what should be prioritised [9]. We know what patients
and families value is not always aligned with health
providers’ view [7, 10–12], which raises the importance
of “patients and professionals interact(ing) as participants
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within a healthcare system in society” [13, p. 511] to co-
produce an understanding of what matters in healthcare
delivery. Without a co-productive approach, knowledge is
generated in silos and can hinder real-world policy
development and service delivery. There is a need for
service providers and consumers to work together and
share responsibility for the outcomes by bringing their
respective expertise to the debate.

Robust evidence of what is valued in genomic medicine
is sparse. The literature offers opinions from either specific
groups (e.g. oncology patients [14], or health professionals
working in the cardiovascular setting [15]), or is centred on
narrow viewpoints (e.g. patients’ understanding of genomic
results [16] or community views on genomic research [17]).
Attention is often given to funding and outcomes [18, 19],
with an emphasis on clinical value [20]. More rigorous
studies, such as the development of the Clinician-reported
Genetic testing Utility InDEx (C-Guide) [21], are needed to
determine the effectiveness and the financial implications of
clinical genomic testing to facilitate moving into main-
stream clinical practice [22]. We also need to consider
attributes that go beyond health outcomes (e.g. impact on
the extended family or accessing services) and cost-
effectiveness of testing [23]. A recent study by Scheuner
et al. [24] quantitatively explored wider stakeholder opi-
nions on the value of outcomes from clinical genetic and
genomic interventions via a two-phase survey. The
researchers examined views on areas such as immediate
clinical utility, as well as broader areas such as determining
consanguinity and establishing ancestry. Their findings
identify that stakeholders assign value to testing where the
health outcome can be improved or from ending the diag-
nostic odyssey. We build on Scheuner et al.’s [24] findings
by bringing stakeholders together to co-produce an under-
standing about what is of value in genomics in real-world
clinical settings. The use of a co-productive approach
enables debate around a consensus viewpoint rather than
focusing on the views of one stakeholder group. This study
goes beyond specific stakeholder interests by (i) co-
producing lists of characteristics of clinical genomic test-
ing (rather than paternity and ancestry testing) that focus
group participants perceive as valuable, (ii) identifying
areas of overlap between different clinical testing contexts
and (iii) identifying characteristics for which value can be
further explored with a larger population (using quantitative
methodologies).

Access to genomic testing in Australia is currently
fragmented: a range of state-based genomic health alliances
along with a national health alliance are working to develop
evidence to support implementation of clinical genomic
testing where appropriate. The Australian Genomics Health
Alliance, a national clinical and research collaboration,
works with stakeholders (e.g. clinicians and consumer

groups), with the aim of providing evidence for the
appropriate and sustainable implementation of genomic
medicine in healthcare [25]. In order to elicit what stake-
holders (service providers and consumers) value from
genomic testing over a range of healthcare scenarios, we
chose three different clinical settings to identify if views
were dependant on context. We selected a general (General
Healthcare), an acute (Acute Paediatric Care [26]) and a
long-term (Neurodevelopmental Conditions [27]) setting.

Methods

A multiphase mixed methods study was designed to address
the research aims. We used focus groups as they encourage
group interaction that can enrich the generation of infor-
mation [28] and so support a co-productive approach. Focus
groups provide a mechanism to uncover and appreciate
participants’ beliefs, understanding and thoughts around
topics of interest by “co-constructing” meaning in action
[29]. Central to the development and negotiation of mean-
ing, and so the generation of research data, is social inter-
action [30, 31]. Tacit development of knowledge and
understanding is generated through repeated interactions
[32], and as a result, given the complexity of the genomics
scenarios presented, we maintained a core group of parti-
cipants so that they could learn to query and challenge each
other, thus developing their ideas through repeated inter-
actions. Retaining a common core of participants enabled
the revealing of what participants valued, rather than
seeking to identify their knowledge, expertise or under-
standing of clinical genomics and so fulfilled the study aim.
The University of Melbourne provided ethical approval (ID
1852388 31.8.18) and Australian Genomics provided
institutional approval.

Participants and recruitment

Participants were purposively sampled to secure a broad
range of experience (e.g. the patient perspective of testing,
clinician experience and managing testing) and promote
discussion across the spectrum of testing contexts. To
counter the dominant healthcare provider voice in service
provision [33], we sought a majority consumer representa-
tion. Mindful of the complexities of understanding geno-
mics, we actively recruited people with real-world
knowledge or experience of clinical genomics. We sought
up to 12 participants, as a maximum number to permit a
single discussion group while providing a range of experi-
ences [34], to participate in all three focus group sessions to
provide a common core of participants and allow learning
from the first focus group to flow into the second and third
sessions. Through Australian Genomics, a national-level
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genomic medicine initiative [25], we identified operational
genomic staff, front-line clinical staff currently using clin-
ical genomic testing and community representatives
(including Genetic Support Network Victoria, Genetic
Epilepsy Team Australia (GETA), Leukodystrophy Aus-
tralia, Syndromes Without A Name (SWAN) and Usher
Kids Australia) or advocates with lived genomic experience
to participate together. Twenty people who fulfilled the
inclusion criteria were identified by the Australian Geno-
mics Manager who invited them all to participate via email
with participant information about the focus groups.
Potential participants were invited to contact the lead
researcher if they were interested in participating. Partici-
pants gave written consent to be audio-recorded. All the
focus groups ran over one week in November 2018. In total,
11 people attended focus group 1 and ten attended focus
groups 2 and 3 (see Table 1 for the breakdown of
participants).

Data collection tools

A focus group protocol was developed to introduce parti-
cipants, establish the expertise in the room, set out ground
rules and clarify the terminology used, and then promote
discussion about the characteristics of clinical genomic
testing. A pilot focus group was undertaken to ensure
consistency in understanding of terms used and to refine
questions posed.

The focus groups were facilitated by SB and we asked
participants to consider, “What are the most important
things (positive and negative) for people to think about
when considering genomic testing?” in relation to genomic
testing itself and in relation to the three clinical settings (1st
General Healthcare, 2nd Acute Paediatric Care and 3rd
Neurodevelopmental Conditions). Each focus group had
three phases (see Fig. 1). In Phase 1, the group identified the
significant characteristics of clinical genomic testing and the
key points for voting. We stimulated this discussion with
the use of case studies followed with prompts informed by a
pre-focus group discussion (SB, IG and EW) (see supple-
mentary file 1). In Phase 2, we used the ‘Mentimeter’ app
(https://www.mentimeter.com/) to prioritise characteristics

through voting, to encourage a participatory and dynamic
approach to stimulate further discussion [35, 36]. Partici-
pants anonymously distributed 100 points across the char-
acteristics they valued most highly. In Phase 3, we refined
characteristics through further discussion to clarify and
hone each point. The focus groups were audio-recorded,
and flipchart notes were taken throughout the sessions.

Data analysis

Audio recordings were fully transcribed and imported into
NVivo 11 [37] for content analysis [38]. Flipchart notes,
voting results and transcribed data were used to identify
broad categories (SB, EW and IG) initially independently,
and followed by discussion of discrepancies to identify
commonality. See supplementary file 2 for further details on
data analysis.

Results

First, we present broad categories that emerged across all
three focus group phases (i.e. phase 1: discussion, phase 2:
voting and phase 3: refining characteristics). Then, for each
health setting (i.e. general healthcare, acute paediatric care
and neurodevelopmental conditions), we present a summary
of findings across each focus group phase, with a

Table 1 Breakdown of attendees by representation with core noted in brackets.

Representative group Purpose for representative selection Focus group 1
(General healthcare)

Focus group 2
(Acute paediatric care)

Focus group 3
(Neurodevelopmental
conditions)

Clinical genomics staff (genetic counsellor and
clinical geneticist)

To provide clinician knowledge and
experience of genomic medicine service
provision

2 (2) 2 (2) 2 (2)

Operational genomics staff (managers and
coordinators)

To provide knowledge and experience of
the complexity of genomic service delivery

3 (3) 3 (3) 3 (3)

Community representatives (advocacy group
representatives and people with lived experience)

To provide experiential knowledge of
genomic testing

6 (4) 5 (4) 5 (4)

Ph
as

e1
Ph

as
e 

2
Ph

as
e 

3

Discussion to identify characteristics: 
Qualitative

Characteristics summarised by the research 
team and shared with participants before 
voting

Ranking of characteristics using Mentimeter: 
Quantitative

Ranked results shared with participants

Further discussion to refine characteristics: 
Qualitative 

General Healthcare/Acute Paediatric Care/Neurodevelopmental Conditions

Fig. 1 Study design.
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triangulation of tabulated results across each phase
according to each broad category identified.

Broad categories

To facilitate the identification of how characteristics vary
across different settings (i.e. research aim ii), characteristics
that participants identified were aligned to one of three
categories: (1) ‘context’, (2) ‘test’ (impact and process) and
(3) ‘service design’. Quotes from the focus groups are
provided to illustrate the categories (Key: CR—community
representative, Ops—operational staff, Clin—clinician;
FG—focus group 1, 2 and 3).

‘Context’: relates to features of the patient condition and
clinical presentation. ‘Test’: refers to both the potential
impact of clinical genomic testing and the process. For
example, (1) ‘test-potential impact’, and (2) ‘test-processes’
involved in testing ‘Service design’: relates to features
participants identified that connected to the overall delivery
of genomic testing. Further examples from the transcribed
focus group data for each of the broad categories can be
found in supplementary file 3. Most of the categories are
found, to a greater or lesser extent, across each of the
different focus group scenarios (see Tables 2–4 in Supple-
mentary File 4).

General health scenario findings

Phase 1 (Discussion) and 2 (Voting)

Seventeen characteristics were identified (see Table 2 in
Supplementary file 4), and were evenly spread across
‘context’, ‘test’ and ‘service design’ categories. One char-
acteristic—likelihood of getting a genetic diagnosis—
straddled both the ‘context’ and ‘test’ categories. For
example, “A diagnosis, that’s one of the reasons you’d
consider genomic testing—is to find an answer” (CR6)FG1
is dependant on clinical presentation i.e. ‘context’ and also
the ‘test-potential impact’.

The ‘context’ category featured highly and included the
highest-ranked characteristics: likelihood of getting a
genetic diagnosis and impact on clinical management.
Lowest-ranked characteristics were risk of discrimination,
time to get access to the test and who has control of the
genomic data that all relate to the ‘service design’
category.

Identifying what matters to people in terms of cost was
understood to be challenging particularly in the General
Health scenario “If you’re asking somebody to consider a
cost for something that hasn’t impacted their life how could
they even put a priority on it” (CR4)FG1. What cost of the
test involves was debated at length, including consideration

of cost to the individual, the organisation, the health system
as well as inequity of access.

“Most of the time now the consultation is about the
cost and who is going to pay. Not about supporting
decision making, it is about the cost.” (Clin1)FG1.
Theme: ‘service design’

Before voting, participants decided to consider cost of
the test to include cost both to the individual and to funders.

Phase 3 (Post voting: refined characteristics)

Participants reported the results of the ranking process
reflected the group’s views and the voting process stimulated
further discussion. There was concern that some character-
istics overlapped others (e.g. likelihood of getting a genetic
diagnosis and likelihood of a genetic basis) or were not
likely to be linked with the uptake of clinical genomic
testing (e.g. possibility of a retest in the future). The group
debated the Phase 1 list consolidating many of the first round
characteristics (e.g. in the ‘context’ category, severity of the
condition now brought in age), narrowing the focus of others
(e.g. in the ‘service design’ category, cost of the test (either
to individual or funders) became cost of testing to you,
removing the consideration of cost to funders), and adding
new ones (e.g. possibility of finding out something else about
yourself—test-potential impact’ category). The consensus
factors the group considered of value, when considering
clinical genomic testing in the General Health scenario, are
shown in Table 2 (Phase 3) Supplementary File 4. The final
list includes 15 characteristics and retains factors relating to
the ‘context’, ‘test’ and ‘service design’ categories.

Acute paediatric care findings

Phase 1 (Discussion) and 2 (Voting)

A more succinct list was generated for the Acute Paediatric
Care scenario, (see Table 3 in Supplementary File 4). Dis-
cussion largely centred on the ‘test-potential impact’ cate-
gory. Although the presentation of the patient was discussed
it was not selected as a characteristic to vote on in Phase 2.

In total ten characteristics were identified for voting, with
the highest ranked being likelihood of getting an answer,
chances of changing management/treatment and chances of
improving health outcomes; all related to the ‘test-potential
impact’ category. The lowest-ranked characteristic was related
to the ‘service design’ category e.g. cost of testing to you.

“If it was your child, I don’t think you’d care about
the cost.” (CR5)FG2
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Phase 3 (Post voting: refined characteristics)

Participants indicated that the findings from the ranking
exercise captured the group’s views and prompted further
debate. Following voting the group refined the wording of
the characteristics and removed two characteristics (e.g.
accuracy/reliability, ‘test-processes’ category, which they
felt should be assumed features of a healthcare test), com-
bined two (e.g. chances of changing management/treatment
and chances of improving health outcomes became likely to
benefit from getting a genetic diagnosis) and added one new
characteristic (i.e. availability of treatment options, ‘service
design’ category). The final list includes eight character-
istics that the group believed to be important when con-
sidering clinical genomic testing in the acute paediatric care
setting.

Neurodevelopmental conditions findings

Phase 1 (Discussion) and 2 (Voting)

New characteristics were identified in the Neurodevelop-
mental Conditions focus group. In total 14 characteristics
were listed, with the ‘test-potential impact’ category playing
a large role in the discussion around what matters to sta-
keholders in the Neurodevelopmental Condition setting,
(see Table 4, in Supplementary File 4). The significance of
well-being, rather than just health outcomes and medical
treatments, featured highly in the discussion as did the
broader implications of testing.

“I’d probably say [it] might not improve my physical
condition but improves my mental health. I don’t

know what that would be - - - (CR1) Health and
wellbeing” (CR10) FG3. Category: ‘test-potential
impact’

The highest-ranked factors included the likelihood of
getting an answer, how results will impact on wellbeing/
health and ending the diagnostic journey were all linked
with the ‘test-potential impact’ category. Lower ranked
factors related to the categories ‘test-processes’ (e.g. time to
results) and, ‘service design’ (e.g. risk of discrimination and
who has access to data).

Phase 3 (Post voting: refined characteristics)

Discussion following the voting led to two characteristics
within the ‘service design’ category (how results will impact
access to other services and access to professional/peer
support) being combined to become more inclusive as
access to other services (e.g. National Disability Insurance
Scheme, peer support). One additional characteristic was
identified contributing to the research even if you don’t get
an answer and there were 15 characteristics in the final list.

In summary, there were commonalities in the findings
across the three scenarios with some overlap across the
different focus group testing contexts (see Fig. 2). Of note is
the higher ranked characteristics were generally positive, in
terms of perceived usefulness. In each setting the groups
had the same priority—likelihood of getting an answer—
regardless of whether there are treatments available or
impact on outcome. Overall, characteristics within the ‘test-
potential impact’ category were ranked higher than the other
categories. A ‘service design’ category prominent across the
three testing contexts, was access to professional support

Fig. 2 Summary of top-ranked
characteristics that are valued
when contemplating clinical
genomic testing by setting.
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(e.g. genetic counsellors) and, for the Neurodevelopmental
Conditions focus group, this was broadened to include
access to peer support.

Discussion

Findings from this study provide a co-produced, clinically
focused understanding of what key stakeholders value when
considering clinical genomic testing in three different
healthcare settings. It is important that we understand the
similarities and differences across a range of clinical areas
to facilitate an approach to clinical genomic testing that is
tailored to each setting, and to ensure that we capitalise on
the overlapping priorities to develop generalised approaches
wherever possible. The highest-ranked characteristic com-
mon to all three testing contexts was likelihood of getting a
diagnosis, indicating that focusing on this area should be
the priority if value is to be achieved for key stakeholders.
In different contexts, similar approaches could be taken to
ensure that value is realised for stakeholders, for example,
access to professional support (‘service design’ category)
was highly valued across all the scenarios; for the Neuro-
developmental Conditions scenario, participants broadened
this characteristic to draw on wider support including access
to peers (‘service design’ category), valuing “social preci-
sion medicine” (CR6), reflecting the need for longer term
support. Ensuring that this characteristic is acknowledged
could maximise the impact for stakeholders in this clinical
context. Identifying these areas allows for customisation of
support without the need to reinvent what is provided, thus
ensuring maximum added value across contexts.

Ranking the characteristics initially identified in Phase 1
provided an opportunity to highlight priority areas, as well
as promote debate in Phase 3. Some findings were sur-
prising when considering the relative genomic literacy in
the focus group participants. For example, lower ranked
areas in the General Health and Neurodevelopmental Con-
ditions testing context included ‘service design’ themed
characteristics (e.g. who has access to the data). Given that
the focus group participants comprise people who are
relatively informed about clinical genomic testing, these
areas may have been expected to be ranked higher. Lower
ranked priorities (e.g. risk of discrimination—‘service
design’ category) tended to be less positive, in utility terms.
This observation suggests these characteristics remain
important to consider in future research activities.

Scheuner et al. [24] reported that stakeholders attribute
value to clinical genomic testing when health outcomes can
be improved, or the diagnostic odyssey ends. Although we
find areas of overlap with Scheuner et al. [24] (see Fig. 2)
we also find that stakeholder priorities shift depending on
the context. For example, priorities in the Acute Paediatric

Care focus group reflected the urgency of the clinical sce-
nario. In terms of characteristics centred on the ‘test-
potential impact’ category (e.g. how results will impact on a
child’s health and wellbeing), the value adding emphasis in
this clinical setting was on turnaround time. By contrast, in
the Neurodevelopmental Conditions scenario, the emphasis
was on lifelong disabilities with concern about the potential
impact clinical genomic testing may have on accessing
other services (e.g. allied health and education). Therefore,
the emphasis here will be on a more holistic approach
focusing on well-being in addition to health. Finally, in the
General Health scenario, the presentation of the patient, i.e.
‘context’ category, was prominent which may impact sev-
eral areas (e.g. setting up screening programmes).

Our study highlights areas of commonality between
different healthcare settings, indicating areas of shared
value, which provide an opportunity to generalise imple-
mentation approaches where appropriate. We also identify
the importance of understanding differences in order to
tailor approaches to ensure value is realised for all stake-
holders. Identifying key priorities according to categories
and characteristics may support organisations to focus on
improving specific value for a particular condition (e.g.
avoiding other diagnostic tests for acute paediatric care), or
broadly concentrate on a particular area across one or more
conditions (e.g. a focused approach to improve a range of
‘service design’, or ‘test-potential impact’ characteristics).

The implications of understanding where value aligns or
diverges is significant for policy makers to ensure con-
sumers receive and service providers deliver clinical geno-
mic testing that is of value. Our research drew on innovative
approaches using a co-productive research design to iden-
tify a common view of what is valued from our service
providers and consumers. The use of Mentimeter not only
provided an opportunity to rank priorities but, significantly,
stimulated debate. This step resulted in developing con-
ceptually clear characteristics that truly represented what
focus group participants valued. Data gathered from this
study can now be used to develop tools to quantify value,
for example using Discrete Choice Experiment methodol-
ogy [15], to further build upon these findings.

A number of limitations should be noted. All the focus
groups were held in one week; this was very time con-
suming and potentially limited the pool of participants. On
one hand, the intensive nature and short timescale of the
focus groups may have permitted reflection across findings
from session to session; on the other hand, it may have
limited the engagement required by some to practice
reflexivity from data collection to analysis. We only held
one focus group for each testing context and undertaking
further sessions could potentially elicit a wider range of
views. We engaged people already informed about clinical
genomic testing: this meant that we could not identify what
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mattered to someone new to genomics, but provided the
added value that participants had an understanding of
genomics. This genomic awareness did allow for in-depth
debates about characteristics of significance in clinical
genomic testing.

Conclusion

This is the first study to bring together a range of stake-
holders, including consumers and providers, to co-produce
what is of value when focusing on clinical genomic testing.
We identified areas of overlap between testing contexts,
providing a focus for future service provision, and thereby
maximising value for all stakeholders. Genomic testing in
clinical practice is at an exciting point in Australia with the
Australian Government investing AUD$500 million via the
Genomics Health Futures Mission [39] and the Imple-
mentation Plan (National Health Genomics Policy Frame-
work) providing a ‘blueprint’ for front-line clinical action
[40]. It is essential that genomic developments are in line
with stakeholders’ views on what is of value to prioritise
future service provision, and as such, the potential impacts
of clinical genomic testing need careful consideration
alongside future policy development and service design.
Value in genomic medicine encompasses a wide range of
components that relate to genomic testing, the clinical and
the wider policy context, and determine health, non-health,
and process-related outcomes for patients and their families.
This study highlights that healthcare decision makers need
to adopt broader value frameworks when evaluating geno-
mic testing.
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