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University of Southampton and University of Groningen
Abstract
Doctor of Philosophy

Constructing Medical Test Results: The Social Shaping of Genetic Results and Their (Un)certainty
By Julia el Mecky

Taking clinical genetics as a case study, this thesis addresses the topic of how medical test results,
including their (un)certainty, are shaped through social processes. | explore the coexistence
between the social, the biological, and the technological by investigating how testing
technologies, users, and their contexts interact to produce test results.

In recent decades, new genetic testing technologies (e.g. Next-Generation Sequencing)
have raised high expectations about their capacity to offer insight into health. Earlier technologies
allowed for the inspection of a (few) select gene(s). Clinical genetic testing technologies have
developed so that, in attempting to establish a genetic diagnosis, a patient’s entire genetic
material can be inspected for factors that indicate present or future health issues. However, the
ensuing genetic data are often more difficult to interpret. They include subtle factors contributing
to or protecting against particular conditions, as well as a substantial amount of data that are of
uncertain significance in terms of their association with disease. This complicates the question of
the extent to which the identified data are relevant for a patient, how their (un)certainty should
be defined, and whether they can be used to inform further testing and care for relatives. Results
are therefore defined by which genetic data are included in the result and how their meaning is
constructed by and between different healthcare professionals, patients, and families.

A better understanding is needed of how genetic test results are constructed: bringing
these implicit processes to the surface provides an opportunity to critically reflect on what is good
patient care in the context of a rapidly evolving clinical field. To date, there has been little
attention for how social values, perceptions, and relations of and between users of testing
technologies influence the construction of results.

By using a qualitative methodology (ethnography), | explored two clinical genetics services
in the Netherlands and United Kingdom. | observed clinical practice and conducted interviews and
focus groups with genetics healthcare professionals, patients, and families.

My findings show that views, values, identities, expectations, and perceived
responsibilities of actors who engage with genetic testing technologies can play an important role
in how genetic data are translated into results. My findings centre on the following: 1) Genetics
professionals, patients, and families can differ in their perceptions of what is information. These
perceptions and the possible tensions between them can affect decisions about which genetic
data becomes part of a result. 2) Professionals often feel responsible for the impact that genetic
data could have on patients’ (future) decision-making, psychological wellbeing, and understanding
of the result. Such considerations on anticipated impact can affect how professionals make
decisions about which genetic data to communicate to patients and about how to construct their
meaning. 3) Patients, families, and professionals can construct genetic results differently in
relation to the context of lifestyle, medical symptoms, and family history, amongst others. This
gives rise to different expectations of how a genetic result might change as its context changes.

Based on my findings, | identify tensions that can arise between different considerations
on how to provide good care for patients in the context of evolving genetic testing technologies.
In the process of constructing results, genetics professionals can struggle in determining how best
to care for a patient in the present, how to care for them in the future, how to care for their
psychological wellbeing, their medical decision-making, and their understanding of the result. |
identify opportunities for support and development and thereby aim to contribute to good care.

By using clinical genetics as a case study, this thesis attempts to highlight the broader
relevance of this kind of research for other healthcare settings and (novel) testing technologies.
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Definitions and Abbreviations

Additional findings ........... Actively sought for genetic results associated with (a
risk of) conditions unrelated to the primary reason for

testing

Clinical professional ......... A healthcare professional working in the field of
genetics who is involved in patient care and has direct

contact with patients through consultations

Chromosomes.................. Structures in which DNA is contained. Humans typically
have 46 chromosomes in each cell of the body - 23

inherited maternally and the other half paternally

Diagnostic test.................. A genetic test carried out to identify a possible genetic
factor that is contributing to (diagnosed or

undiagnosed) symptoms that a patient is experiencing

DNA .t Deoxyribonucleic Acid. A molecule that consists of the
four bases or “letters” A, C, G, and T. These bases are
combined to form a genetic code and tightly folded up

into structures called chromosomes

DtC testing.....ccccvvvveeeeeeenn. Direct-to-Consumer (genetic) testing. The marketing of
a genetic test directly from manufacturer to consumer,
without the intermediary of a healthcare system and

its constituents

Geneticclinic......cccuvveeeen. A specialized space in which medical genetics services
are provided related to diagnosing and predicting the

risk of hereditary medical symptoms and conditions

Genetic code .........uuuueee... The sequence of DNA that is translated by cells into
proteins, which play many critical roles related to the
structure and function of an organism, as well as into
other elements that are involved in regulating how the

genetic code is translated. Genetic code can also refer

XV



Genetictest coovvevnvienvinnnns

(1= 1 10] 1 4 (=IO ,

Geneticdata .....cccoeeeeeen...

Germlinedata..................

Laboratory professional...

XVi

to a different molecule called RNA, which is slightly
different to DNA, yet this amount of technical detail is

not relevant for the purpose of this thesis

A test that involves the mapping of an individual’s
genetic material and searching for any genetic factors
that may be a potential contributor to a present or
future medical issue. The scope of a genetic test can
range from the mapping of a single gene to visualizing

an individual’s entire genome
The entirety of an organism’s genetic code

The data generated through a genetic test. The type of
data depends on what kind of genetic test is
conducted. E.g. genetic data could refer to the DNA

code/sequence or to chromosomal structure

The genetic code that an individual is born with and
that is incorporated in the DNA of every cell within an
individual’s body. This contrasts with somatic data, i.e.
data that involves DNA variation that has occurred
after birth and is therefore not passed on to children,
e.g. a mutation of a gene in one particular cell, asin

the case of a cancer cell for instance

Incidental finding. A genetic result, associated with a
(risk of a) condition unrelated to the primary reason
for testing, which is incidentally identified, rather than

actively sought for.

A healthcare professional working in the field of
genetics who is involved in patient care through the
analysis and interpretation of patients’ genetic data,
but who does not have direct contact with patients

(unless they have an additional clinical role)



Mainstreaming.................

Phenotype.....cccoovvveeeeennnn.

Predictive test .......ccco.......

Reference genome...........

Result

The integration of genetic testing within a wide
context of healthcare settings and services beyond

specialized clinical genetics services

Next-Generation Sequencing is a new genetic testing
technology that allows for detailed, rapid mapping of
large parts or even the entirety of the genetic code.
Over the past years, the use of this technology has

increasingly expanded within clinical services

The observable characteristics of an individual or
organism, ranging from eye colour to behavioural
traits. A clinical phenotype refers to characteristics
that are medically relevant, such as a patient’s
symptoms, their family’s medical history, as well as

biochemical properties, amongst others

A genetic test carried out on the basis of a known
genetic factor that is present within a family and that is
related to a specific condition. The test is conducted in
order to predict an individual’s risk of developing that

particular condition in the future

A template against which patients’ genetic data is
compared, in search of genetic factors that are
associated with medical symptoms. This can be a more
general template of the human genetic code, as well as

the genome of a patient’s parent or sibling

| define a test result as the data it consists of as well as
how the meaning of these data is defined, including
their (un)certainty. In this thesis, test result refers to
that which is discussed with the patient, rather than
earlier stages in the translation of genetic data to

result (e.g. the laboratory report)
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A bit of genetic material that differs from the
reference genome. Most variants constitute harmless
or innocent variation and are medically
inconsequential. Some variants are associated with

medical conditions

Variant(s) of uncertain significance. Genetic variants of
which it is unknown, based on current evidence,
whether they are associated with medical symptoms

or whether they constitute harmless variation

Whole Exome Sequencing. The mapping of all protein-
coding regions of an individual’s genetic code at a

single time

Whole Genome Sequencing. The mapping of the (near)

entirety of an individual’s genetic code at a single time



Chapter 1 The making of a medical test result

Medical testing and the ensuing results play an important role within the
processes of diagnosing, treating, monitoring, and predicting health and illness.
This thesis addresses the topic of how medical test results come into existence.
Specifically, how testing technologies, their users, and their contexts interact to
produce test results. | make the claim that understanding this areais an
important, yet currently underexplored aspect of establishing good medical care
practices. In order to introduce this topic, | would like to begin by sharing a few
personal experiences. These experiences reflect how test results do not simply
emerge from testing technologies but arise through a complex process of

meaning-making.

A few years ago, | developed a health issue: my stomach felt poorly and | was
constantly nauseated. When it did not pass, | became desperate to find the cause
and treat it. | was convinced that if | subjected myself to an arsenal of medical
tests, the ensuing results would visualize the inside of my body in numbers and
values that would tell me exactly what was normal and what was not, which
would then allow me to pursue any abnormal features with targeted treatment.
Indeed, amid the wide range of test results, several were off: some were too
high, others too low, and some were out of place. However, when | consulted
with one of my medical specialists, he reassured me that these results were not
abnormal at all. This left me wondering: how did my test results come to be
defined as normal or abnormal? Who and what were involved in making those

decisions and how did they do so?

My friend Lina® was a couple of months pregnant when one of her routine
ultrasound check-ups suggested that something might be wrong with the baby.
Lina’s gynaecologist was unable to find a nasal bone, which, Lina was told, could
be a red flag for a number of syndromes. Lina was sent to a special diagnostics

unit that could produce a more detailed image of the baby’s nasal bone. The

1 pseudonym.



medical professional conducting Lina’s test told her that she was able to see the
nasal bone and that it was within the normal size range, but that this was not a
guarantee that everything was fine. Lina felt that this professional was very
reluctant to reassure her. After some probing by Lina, the professional said that
there was no indication of increased risk of syndromes, but that she was very
careful not to give parents a false sense of security or hope. When Lina later
spoke with her regular gynaecologist, the gynaecologist assured her that the new
result indicated that there was nothing to be concerned about. Lina was upset
with the special diagnostics professional for what she experienced as needless
alarmism. Lina’s story again raises questions. How did these clinicians establish
what kind of (un)certainty they could convey to my friend pertaining to her
ultrasound results? Many serious fetal conditions show no ultrasound
abnormalities, so how does that influence how the meaning of a result is
defined? What kind of priorities in caring for Lina and her baby might have led
these professionals to construct the meaning of what they saw on the ultrasound
monitor differently? How might the particular contexts in which these
professionals are immersed — the special diagnostics professional likely seeing a
comparatively high number of babies with medical issues and therefore perhaps
being particularly inclined to prepare parents for this eventuality — have

influenced this process?

These examples illustrate how test results can be far from a straightforward
outcome of a test. Test results are more than just the data produced by testing
technologies: results are defined by which of the identified data are included in
the result and how their meaning, including their (un)certainty, is constructed.
The way that professionals and patients interact with testing technologies and
how they give meaning to the produced data can differ, potentially leading to

significantly different kinds of test results.

In this thesis, | argue that processes that shape results, such as those discussed
above, often receive little to no attention within popular media representations
of test results or within research studies and policy development. An
understanding of the processes that shape results provides us with the

opportunity to critically reflect on these processes in an effort to establish good



medical practices. Therefore, if we want to define what constitutes good patient
care in the context of using testing technologies, we need a more in-depth
understanding of the underlying processes that construct test results. This thesis
attempts to shed light on how social processes influence how results are
constructed. There has been little attention for how social values, perceptions,
and relations of and between users of testing technologies influence the
construction of results. By bringing these implicit processes to the surface, the
aim of this thesis is to contribute to the ongoing development and definition of

good care practices in the context of evolving testing technologies.

My exploration of this topic is situated within the rapidly evolving field of clinical
genetics. This field engages with the relationship between human genetic
characteristics and medical symptoms through the identification of genes, and
the variations within them, that play a role in the development of medical
symptoms. With the help of genetic testing technologies, we are able to map our
genetic material, from which we can gain important insights into why we have
developed particular symptoms or conditions, whether we might develop them
in the future, or pass them on to our children. This kind of information derived
from our genetic code can play a fundamental role in important decisions around
treatment and clinical management, as well as in personal, life-decisions. To
name a few examples, whether or not to have surgery in the context of breast
cancer (Krontiras et al., 2018), what kind of medication might best help someone
with epilepsy (Shi et al., 2016), as well as reproductive decision-making on

whether and how to have children (Schuurmans et al., 2020).

In this introductory background chapter, | discuss why genetics is a relevant case
study for the exploration of how test results are constructed and how social
processes influence their construction. Its relevance particularly centres on
advances in terms of genetic technologies and their increasing application across
the field of healthcare, which highlight a pressing need to understand these
processes of construction. Earlier technologies allowed the inspection of a single
gene or a few select genes at most. New genetic testing technologies such as
Next-Generation Sequencing have evolved so that, in attempting to establish a

genetic diagnosis, we can currently ask what might be found in the entirety of an



individual’s genome that could point to a health issue. The ensuing data are
vaster in quantity and more difficult to interpret in relation to patients’ and
families’ present and potential future symptoms. Therefore, as genetic testing
technologies expand in their capacity to produce increasing amounts of data, the
question of which data should become part of a result and how their meaning
should be constructed becomes increasingly complex and uncertain. In section
1.1, I discuss the changing landscape of genetic testing and how this transforms
the nature of genetic test results. In section 1.2, | take a closer look at the
complexity of constructing test results in the face of uncertainties that might
arise in the process of interpreting genetic data. Section 1.3 discusses how these
processes of construction are overwhelmingly absent from popular media
narratives, research, and policy development in the context of genetic testing. |
conclude this chapter by providing an outline for the rest of this thesis in section

1.4.

1.1 Changes and advances within the field of genetics

“l can see a future where genetics is going to come into every bit of
medicine from cardiology to oncology to infectious diseases. (...) Twenty
years from now there's going to be a plethora of those, we will have a
series of mutations which academics and industry will have developed
therapies for, which will be targeted at you and specific for that cancer...
We will look back in 20 years' time and think of blockbuster
chemotherapy [as] a thing of the past and we'll think 'Gosh, what an era
that was'."?

Sir Jeremy Farrar, director of the Wellcome Trust, one of the world’s

foremost research charities and funders of biomedical research

The field of genetics is developing and expanding at a high-speed pace, in terms
of its technology, its reach across different fields of healthcare, but also in terms
of its expectations (Barlow-Stewart, 2018; Kerr et al., 2019). Genetic testing

technologies have become broader and more detailed over the last few decades.

2 Retrieved from Gallagher (2014).
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In the past, healthcare professionals were only able to inspect small bits of a
patient’s genetic material at a time, which required them to carefully select
which part of the genome they would like to look at based on their suspicion
that, at that exact location, they might find a genetic change that would explain
their patient’s symptoms (Mackley et al., 2018). In the quest to identify genetic
factors that play a role in the development of symptoms and conditions, new
genetic technologies can map large sections, or even the entirety, of a patient’s
genetic code (i.e. their genome), generating a vast amount of data. Thereby,
these new technologies offer greater potential for diagnosing rare, previously
undiagnosed conditions and the development of targeted treatments (Han et al.,

2017)

All the while, costs of identifying a person’s genetic code appear to be dropping
(Wetterstrand, n.d.).3 Rather than remaining contained in its own specialized
corner, genetic testing is increasingly utilized or ‘mainstreamed’ within other
fields of medicine, such as cardiology and oncology, to inform diagnostic
processes and treatment decisions (Roberts & Middleton, 2017). Genetic
technologies are often touted as a catalyst for revolutionary healthcare change,
thus providing an important incentive for governments and institutions to
engage with these technologies and profile themselves as global leaders in
innovation. When announcing a £300 million investment in genetics research,
then prime minister of the United Kingdom David Cameron said: “[By]
unlock[ing] the power of DNA... | believe we will be able to transform how
devastating diseases are diagnosed and treated in the NHS and across the world”
(Gallagher, 2014). NHS England CEO Simon Stevens places genomic testing in the
hall of fame of medical break-throughs: "The NHS is now set to become one of
the world's 'go-to' health services for the development of innovative genomic
tests and patient treatments, building on our long track record as the nation that

brought humanity antibiotics, vaccines, modern nursing, hip replacements, IVF,

3 Despite the fact that the process of mapping the genetic code is becoming progressively less
expensive, this only concerns costs for obtaining the raw code. Costs of personnel and software
needed to interpret these raw data are not included.



CT scanners, and breakthrough discoveries from the circulation of blood to the

existence of DNA" (Gallagher, 2014).

As this chapter will go on to show, genetics are often conceptualized as being at
the root of our bodies and selves. The field of genetics therefore taps into
culturally salient notions in Western medicine of addressing root causes rather
than symptoms of health issues, of prevention instead of treatment, and of
personalized instead of general medicine. The notion of treating symptom:s,
rather than causes, has taken on a negative connotation within Western
healthcare as a major inadequacy of modern medicine. The conception of
genetics as being at the root of our bodies, including their health and
malfunctioning, offers the prospect of capturing and treating the root cause of
health issues, rather than mitigating their symptoms. The suggestion of
predicting risk for a wide range of health problems based on one’s genetic
material opens up opportunities for and expectations of preventing disease
before it even occurs, rather than treating it after-the-fact. Notions around
genetic information of it being highly specific to the individual and closely
intertwined with who they are and how their body functions may bring to mind a
medicine that is more personalized, targeted, and precise towards the individual
patient in terms of its diagnostics and treatments (Kerr et al., 2019; Park et al.,
2019). Conceptions that are highly valued within the Western medical context,
such as addressing root causes of health issues, prevention, personalization, and
precision, are thus envisioned as part of what genetics might bring to the
(medical) table, likely contributing to the high and widespread societal

expectations, hopes, and momentum that surround genetics in medicine.

Amidst all these rapid developments and great expectations, however, an
important problem remains regarding what — amidst a wealth of genetic data —
should become part of a result (Horton et al., 2019). Whilst new genetic
technologies offer better potential for diagnostics and treatment decisions (Han
et al., 2017), they also introduce more uncertainty about what kind of stake, if
any, the identified variants have in a patient’s current symptoms and their
potential future health issues. In the words of genetics healthcare professional

Lily Hoffman-Andrews, “The wonderful promise of expanded testing has, in



practice, run into the frustrating reality of a greater burden of uncertain results”
(Hoffman-Andrews, 2017). Additionally, it is impossible to predict the array of
genetic variants that are detected by means of these broad tests, and patients
therefore cannot give detailed consent up-front about which results they do or
do not wish to receive. This highlights the significant complexity that new genetic
technologies pose for determining which genetic data should be constructed as a
result, as well as how to construct their meaning. This raises questions around
how healthcare professionals, patients, and families construct information from

genetic data amidst uncertainty.

Better understanding is therefore needed of how genetic test results, including
their (un)certainty, come into existence, and how they are shaped by social
processes relating to values, perceptions, priorities, and relations of and
between healthcare professionals, patients, families, and their broader contexts.
This understanding is pertinent to reflecting on and establishing what constitutes
good care in terms of offering genetic testing within an increasingly expansive

healthcare terrain.

| now turn to take a closer look at the actors involved in constructing genetic test
results that are provided through clinical genetics services, as well as the

uncertainties that are navigated as part of this process.

1.2 Constructing knowledge in the face of uncertainty

“Genes are the building blocks of life” is a phrase that is encountered in manifold
Biology 101 resources (Pint of Science, 2018; Wikibooks, 2010). It often relates to
the notion that genes contain a blueprint, in the form of DNA, that provides
instructions for how our bodies and those of other organisms grow, develop, and
function (G-Biosciences, n.d.; Harvey, 2019). Indeed, similar to a blueprint, an

individual’s genetic code is a static entity,* one that originates at conception and

4 Here | am referring to the germline genetic code (i.e. the code that an individual is born with
that is incorporated in the DNA of every cell within their body) rather than somatic data (i.e. data
that involves DNA variation that has arisen after birth and is therefore not passed on to children,
e.g. a mutation of a gene in one particular cell, as in the case of a cancer cell for instance).



never changes throughout life, unlike other characteristics such as height or
weight. This notion of a blueprint may evoke the idea that genes, or the DNA
they consist of, are the beginning of the line from which all else originates, like

the first block in a long sequence of dominoes.

However, contrary to a blueprint or a line of dominoes, there is no linear
progression between genes and the characteristics of our selves, our bodies, our
health, or our illnesses (Parrington, 2017). Rather, genes are actors within a
complex interaction, involving other environmental and internal factors, that
ultimately makes up our traits (Liu et al., 2008; Lobo, 2008a). For instance,
factors internal and external to the individual modify genes in terms of their
activity or expression (Lobo, 2008a; Miko, 2008). The complexity of this
interaction leads to the fact that a genetic variation in the MSH2 gene, for
instance, can lead some people to develop Lynch syndrome, a condition
characterized by an increased risk of various kinds of cancer, while others who
carry this variant will not have the condition, but might give birth to a child who
will develop Lynch syndrome in the future, whilst yet other carriers will suffer no
implications at all (Horton et al., 2019; Idos & Valle, 2004). The domino line
analogy thus gives way to a spider web, a dynamic entity without a discernible

beginning or end.

Patients, families, and genetics professionals are situated within the complex
dynamic between genes and medical issues and have to form knowledge about
their bodies and their futures amidst a wide range of possible uncertainties.
Below, | sketch out what kinds of actors are involved in the clinical genetic
testing process and subsequently describe what kind of uncertainties this

process can involve.

1.2.1 Who is involved in producing genetic test results within the

genetic clinic?

Through the use of genetic technologies, genetics professionals are able to map
an individual’s genetic material and search for any genetic factors that may
potentially contribute to a present or future health issue. Genetic testing is often

done on a blood or saliva sample. Sometimes, other samples are tested, such as



tumour tissue from oncology patients which is used to identify mutations in
cancer cells that can inform decisions around treatment, or fetal cells from
amniotic fluid or the placenta which are used to test whether a pregnancy is
affected by a genetic condition. In order to produce test results, clinical and
laboratory genetics professionals make decisions on how to map, filter, and
interpret the genetic material that can be obtained from a sample. Patients and
families also play an important role in this process because they provide relevant
clinical information about symptoms and family history (i.e. their clinical

phenotype) that informs these decisions (Biesecker, 2019).

Different ways of mapping allow for different kinds of perspectives on an
individual’s genetic material. For an important part, DNA consists of four bases or
“letters”: A, C, G, and T. These bases are combined to form a code and tightly
folded up into structures called chromosomes. Humans typically have 46
chromosomes in each cell of the body — 23 inherited maternally and the other
half paternally. This DNA code is translated, through molecular processes, to
produce proteins, among others. Proteins are large molecules that play many
different, crucial roles in the functioning of organisms. DNA can be visualized on
the chromosomal level to see if there are any missing, additional, or relocated
chunks of chromosomes (Figure 1), or it can be mapped letter-for-letter on the
base level to provide a more detailed view of any relevant changes in the genetic
code (Figure 2). It is also possible to visualize an individual’s genetic material

during its translation from DNA to protein, for example by looking at RNA.
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RESULT: 46 XY

Figure 1: DNA Karyotype: visualization of DNA at the chromosomal level®

A SRS e - s Pk bt =
tctgccecccactecagtteectectetettecttcaccettecegttced
taatttacagcagcttacaatctcactcactctggattacagtcaty
tgctgaggtaaacaaacctactgctctgccagtcatataaaagtety
ttcaggaggtttccagaaaaaggaattgctatcataggagatgacag
aaagaaaaataataatttttaaaatagaaaaatgcttatagaggctg
gcaggcatctgtagtcccagctacttgggaggctgaggcaggagaat
taagaaaaatatttttatatagttgtacaatgtgtgttttgagctgt
aagcctacagtagtgtagagtaaggtcctaggecttecacattcacteq
tataattgtctacagtgttcagtataacaacatactgtactggtttgt
tgcgcaatgtatgtgtgttttaatagaggcagtgataaacctaaaaaqg
ggttcatatgaaggctacaaaaaagtcagacttcccccaaatcatgag

Figure 2: DNA visualization at the base level®

The scope of a genetic test can range from mapping a single gene to visualizing
large parts of an individual’s genetic material. Broader tests can, for instance,
map all the protein-coding’ areas of an individual’s genetic code or even the
entirety of the genome at a single time, i.e. Whole Exome Sequencing and Whole
Genome sequencing, respectively. In the average individual, a whole genome
test can detect between 4 and 5 million genetic variants, which are bits of
genetic material that differ from a reference genome. A reference genome is a
template to which a patient’s genetic data is compared. This can be the parent’s
or sibling’s genome or the human reference genome, which is a template of the

human genetic code (The 1000 Genomes Project Consortium, 2015). It would be

5> Image reproduced from https://labtestsonline.org/sites/aacc-
Ito.us/files/styles/media_modal_large/public/Norm%20male%20karyo.jpg?itok=Yin1fuok

6 Image reproduced from

https://wellcome.ac.uk/sites/default/files/styles/embedded full width/public/WI C0035768 Ge
nomekEditing 20150902 News 600x600.jpg?itok=B945jJof

7 This refers to parts of the genome containing genetic code that the body uses to make proteins.
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both unfeasible and inefficient for healthcare professionals to inspect every
single one of these millions of variants, particularly since the majority are
considered innocent variation and of no relevance to the health of the individual
in question (Hoffman-Andrews, 2017). Therefore, when conducting a genetic
test, some method of narrowing down and refining all these data is needed to
pick out the variants that are relevant to the individual in question. This can be
done by only testing a few select genes, rather than mapping an individual’s
entire genome. In current practice, for instance, this is frequently the case for
breast cancer patients with a family history of breast cancer. A number of a
patient’s genes that are associated with breast cancer are mapped and scanned
for alterations that differ from a reference genome (“Reference genome:

defining human difference,” 2017).

Unless an individual is only tested for a specific genetic variant that is present
within their family in order to gain insight into their risk, relevant genetic data
must be distilled from the data identified through the test. This is achieved by
filtering the data that has been generated. With the help of bioinformatic filters,
variants that are considered innocent, variants that are present in relatives who
are unaffected by the patient’s symptoms, or variants that are associated with
symptoms different than those of the patient can be ‘filtered out’. Conversely,
parts of the genome that are associated with particular symptoms can be
‘filtered in’. Here, decisions can be made on whether only to investigate data
that might provide insight into a patient’s symptoms, or whether other kinds of
data are also intentionally included from which information about unrelated
health risks could be derived.® Importantly, much of this filtering happens
through automated processes. Only a part of the decisions on how to filter

genetic data are made on an individual case basis.

The data are interpreted by laboratory professionals to understand their relation

to an individual’s or family’s health. In case the test is conducted to find a genetic

8 These are often referred to as opportunistic, secondary, or additional findings. Such
opportunistic screening is more commonly conducted in the United States, but is generally not
recommended in European clinical practice (De Wert et al., 2021; van El et al., 2013).
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factor contributing to a patient’s symptoms, the data are interpreted to identify
variants that might be associated with these particular symptoms. By exploring
scientific literature, utilizing local and (inter)national databases, and consulting
with colleagues, among other options, laboratory professionals gather evidence
around specific genetic variants and their relation to disease. They then produce
a laboratory report that contains information that they have established to be
relevant for the particular patient or family. This might not only contain
information related to symptoms the patient is presently experiencing, but also
risk information connected to other health issues that might develop in the
future. Such information might follow from a test result that indicates a
syndrome with a range of health issues, but also from data identified incidentally
during the search for a genetic diagnosis.® Patients and families may be involved
in constructing the information in the laboratory report, in case they have
indicated prior to the test whether or not they wish to receive such incidental

findings.

The clinical professional who requested the test receives and further interprets
the laboratory report in order to deliberate on the relevance of any reported
variants for their patient’s or family’s specific case. In some cases, they may do
further literature searches, confer with colleagues in clinical or multidisciplinary
team meetings, or seek (international) contact with researchers, institutions, and
other healthcare professionals who have expertise on a specific condition,
symptom, or gene. Through these deliberations and interactions, the clinical
professional establishes which genetic data from the laboratory report they
should communicate to their patients or families and further defines the
meaning of these data. These processes of meaning-making continue during the
communication of the test outcome between clinical professionals and patients:
what does a test result mean for the patient? What are the implications for

relatives? What might the consequences be for future offspring? How might the

° These are often referred to as incidental findings or unsolicited findings and are not actively
looked for, in contrast to opportunistic findings.
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test result impact patients’ and families’ prognoses, therapeutic interventions,

clinical monitoring, and other kinds of medical decision-making?

The discussion above indicates that, rather than straightforwardly emerging from
a testing technology, genetic results are constructed through the decisions and
interactions of its users. Different decisions over how to inspect, visualize, and
filter a patient’s genetic material can significantly impact the test result!? that is
communicated to them and possibly the clinical care that follows (Horton et al.,
2019). These decisions and deliberations on what is relevant and how it is
relevant often play out in an arena full of ambivalence. This requires genetics
professionals, patients, and families to construct results in the face of

uncertainty.

1.2.2 Types of uncertainty within the process of constructing genetic

test results

The process of analysing and understanding genetic data can contain many
different layers of uncertainty, which can be defined as information obtained by
means of genetic testing that is imperfect or unknown, possibly leading to
uncertainty about clinical management, diagnosis, or prognosis (Newson et al.,
2016). In order to provide a sense of the complexity that plays into the process of

constructing genetic test results, | now turn to discuss these uncertainties.

1.2.2.1 Uncertainty related to which parts of the genome to inspect

The process of mapping and analysing genetic data may generate uncertainty in
relation to decision-making about which parts of the genome to inspect and how
to examine them. As described earlier, healthcare professionals can visualize and
inspect an individual’s genome in various ways and with varying range.

Sometimes these decisions are straightforward, such as when an individual

10 This section highlights that test results are fluid entities that continuously change in the
interaction between different actors. For instance, what is reported by the laboratory to clinical
professionals can be different from the test result that is communicated to patients. In this
thesis, | use the term ‘test result’ to refer to that which is communicated to patients.
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wants to predict their risk of developing a particular condition based on a known
genetic factor present within their family. Conversely, when trying to establish
the genetic aetiology of a patient’s condition, genetic tests are able to generate
vast quantities of genetic data. The process of identifying genetic variants that
might be contributing to patients’ symptoms has been likened to finding a needle
in a haystack (“Finding needles in haystacks: making sense of genomic data,”
2015). This process can produce uncertainty about what the most suitable and
appropriate way is to examine an individual’s genetic material, for instance
regarding which genes should be selected for testing or which filters should be

applied to hone in on variants that are relevant for patients (Horton et al., 2019).

Genetic information derived from a test may thus create uncertainty by raising
the question of whether a different result might have been obtained, if the
genetic material had been inspected in another way. For instance, what does it
mean when no genetic variants associated with disease have been identified in
the context of an individual experiencing particular symptoms, i.e. what is
frequently referred to as a “negative result” within the medical field? This could
mean that the patient’s symptoms are (predominantly) non-genetic in nature. It
could also mean that there may be variants in the patient’s genetic material that
have not come up due to the way their genetic material was inspected. Or it
could mean that these genetic factors have been identified through the test, but
current knowledge has not yet established a causal link. Similarly, if a variant is
identified that is associated with the patient’s symptoms, there might still be
other parts of the genome that contribute to an individual’s symptoms or risk

profile that have not been detected as part of the test.

1.2.2.2 Uncertainty regarding the causation between genetic data and

disease

Fundamental to constructing a genetic result is the process of defining genetic
data’s relationship to disease, during which various uncertainties are navigated.
Genetic variants are classified in the laboratory as benign, likely benign, of
uncertain significance, likely pathogenic, or pathogenic, corresponding to the
degree of certainty that a particular variant is or is not thought to be implicated

in the development of symptoms (Richards et al., 2015). However, these
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pathogenicity categories are estimates used to organize genetic variants by
weighing evidence for and against disease causation. In this process of
considering the available information on genetic variants, pieces may be missing
or conflict with one another (Hoffman-Andrews, 2017). In making up the
balance, laboratory staff may differ in terms of which classification they apply to

the same variant (Garrett et al., 2016; Lincoln et al., 2017).

Moreover, evidence around genetic variants is not static. As clinical genetic
knowledge evolves and more evidence is collected that connects genetic variants
to clinical symptoms, variant classifications may change (Carrieri et al., 2019).
Importantly, some population groups are significantly underrepresented in this
genetic evidence base. Genetic studies predominantly include people of
European ancestry (Sirugo et al., 2019), potentially resulting in interpretations of
genetic data that are less applicable to other ancestral groups and which might
alter as new knowledge develops (Bombard & Mighton, 2019). In other words,
the ongoing influx of genomic information leads to a continuous redrawing of
connections between genetic variants and genetic conditions. This is
demonstrated by the fact that many variants have been reclassified as more, or
less, pathogenic than previously thought (Shah et al., 2018) and new genes and
variants are continuously identified as potentially playing a role in the
development of medical conditions (Bademci et al., 2018; Lenglet et al., 2018;
Merinero et al., 2018; Razmara & Garshasbi, 2018). As such, much genetic
information is inherently probabilistic, containing varying degrees of uncertainty
regarding its pathogenicity, depending on the particular variant(s) in question

(Morales & Hershberger, 2018; Wong et al., 2019).

Uncertainty not only arises in the process of assigning variants to particular
categories as described above, it is also embedded within the classifications
themselves. For instance, the “likely pathogenic” category denotes variants
whose association with symptoms is considered to be more than 90% certain (S.
Richards et al., 2015). This presents a degree of uncertainty in that there is still a
chance these variants are in fact benign or unrelated to symptoms. Some genetic
variants cannot presently be defined in terms of how they relate to specific

symptoms or conditions. It is uncertain whether these so called variants of
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uncertain significance (VUS) are benign or pathogenic based on current evidence
(S. Richards et al., 2015). New genetic technologies are aimed at increasing
diagnostic yield by producing large amounts of genetic data, the flipside of which
is the generation of vast numbers of VUS (Klee et al., 2011). In other words,
healthcare professionals may presently utilize broad genetic testing technologies
as a wide net to capture as many relevant genetic variants as possible, but this
comes at the price of generating an increased number of uncertain results
(Morales & Hershberger, 2018). In fact, in genome testing that visualizes all or a
large part of an individual’s genome, the majority of variants detected are of

uncertain significance (Bertier et al., 2016).

Even if a variant’s classification is undisputedly pathogenic, there could still be
uncertainty in terms of how exactly the variant relates to clinical symptoms.
Nothing probably highlights this better than the fact that many pathogenic
variants can lead to symptoms in one individual, whilst being of no consequence
in another (Lobo, 2008b). For instance, not every individual carrying a pathogenic
variant in the well-known BRCA1 and BRCA2 genes associated with breast cancer
will develop cancer over the course of their life (Downs et al., 2019). Moreover,
for most conditions, affected individuals who carry pathogenic variants may not
experience the same (intensity of) symptoms (Lobo, 2008b). For example,
Marfan syndrome, a genetic condition affecting the connective tissue, may
manifest as tallness, slenderness, and other, fairly mild skeletal characteristics.
Whereas others affected with this condition may develop life-threatening heart
and blood vessel issues (Miko, 2008). As described earlier, genetic variants are
enveloped in a complex interaction with other genetic and environmental
factors, which leads to the meaning and significance of a genetic variant
changing depending on this broader genetic-environmental context. Uncertainty
arises from the fact that this context, and the interactions within it, are largely

unknown (Li et al., 2019; Lobo, 2008b).

Concretely, uncertainty in the relationship between genetics and symptoms
complicates the diagnostic and predictive capabilities of genetic testing.
Diagnostically, in many cases, it may be difficult to establish to what degree a

genetic variant explains or contributes to the symptoms a patient is
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experiencing: it can be uncertain whether the data explains all, some, or possibly
even none of the patient’s symptoms. (Bijlsma et al., 2016; Crawford, 2016).
Predictively, there is uncertainty regarding future health (Han et al., 2017). When
a pathogenic variant is identified in an individual or their relatives, questions
arise such as: Will this particular individual develop symptoms? And, if so, when
and what kind? If symptoms are already present, how will they develop in the
future? Even in a condition where there is a comparatively clear relation
between a specific genetic variant and a set of symptoms, such as in case of the
neurodegenerative condition Huntington’s disease, questions remain regarding
when symptoms will appear, to what degree individuals who carry this genetic

variant will be affected, and what their quality of life will be.

Importantly, this uncertainty between an individual’s genetic constitution and
ensuing symptoms can be particularly problematic when disease-associated
genetic data are identified outside the context of symptoms or family history.
This is often the case when genetic data is identified that is unrelated to the
primary reason for testing,'! such as a genetic variant associated with cancer in a
child who underwent genetic testing in the context of their learning difficulties,
or in direct-to-consumer tests'? available for commercial purchase without
clinical involvement that promise to offer genetic risk estimations for a variety of
conditions, such as Alzheimer’s disease and several types of cancers. The
scientific knowledge base regarding the association between genetic variants
and clinical phenotypes is primarily derived from patients and families affected
by symptoms (Krier & Green, 2013). Therefore, there can be great uncertainty
regarding how such findings might manifest in any individual patient who is
asymptomatic and does not have a family history in relation to the condition the

finding is associated with (Horton et al., 2019; Krier & Green, 2013).

In summary, medical symptoms may have a multiplicity of causes and genetic

variants can have a multiplicity of health outcomes depending on their broader

11 Also referred to as an incidental finding or an opportunistic finding.

12 Direct-to-consumer denotes the marketing of a product directly from manufacturer to
consumer, without an intermediary, such as, in this context, a healthcare system and its
constituents.
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genetic and environmental context (Han et al., 2017). These factors produce
uncertainty that healthcare professionals, patients, and families have to navigate
in the process of constructing genetic results and their meaning in relation to the

diagnosis and prediction of medical conditions.

1.2.2.3 Uncertainty in techniques to obtain and interpret genetic data

The application of medical technologies can be subject to both human and
technological errors and inaccuracies, thereby influencing what kind of test
results are produced. For instance, it is possible for a genetic test to miss a
variant whilst mapping genetic material and comparing it to the reference
genome (Kim et al., 2013). Moreover, the human reference genome is imperfect
in that it is a template that needs to be regularly revised and updated (“Finding
needles in haystacks: making sense of genomic data,” 2015). Similarly, databases
used for the interpretation and classification of variants may be out of date in
that they do not contain the most recent evidence (Yang et al., 2017), as well as
being limited in their representation of the global range of populations (Bombard

& Mighton, 2019).

As described earlier, healthcare professionals make decisions on how to inspect
and interpret genetic material based, to an important extent, on a particular
patient’s medical history, including the symptoms occurring in their family.
Importantly, information collected from patients by healthcare professionals
regarding the patient’s or family’s symptoms may be imprecise, uncertain, or
incomplete (Han et al., 2017). For instance, a patient may not have complete
oversight of the symptoms in their family. Similarly, the extent of these
symptoms may potentially be unclear, raising questions such as: Did healthcare
professionals miss any symptoms whilst consulting with the patient or examining
their body? Might all the patient’s symptoms be part of a genetic condition, or
are some of these symptoms unrelated and should they be ignored in the

context of genetic testing?

The examples above are not meant to provide a comprehensive overview of
human and technological (im)precision in the process of producing genetic

results. Rather, these examples serve to illustrate how the generation and
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interpretation of genetic data rests on pillars, such as testing technologies, the
human reference genome, and a careful recording of patient symptoms, each of
which is prone to inaccuracies and ambivalence and thereby capable of

producing uncertainty in genetic information.

The ambiguities described in this section indicate that, in the process of
establishing what data should become part of a result and what their meaning is,
different actors navigate uncertainties around how to examine the genome, how
to define the relationship between genetic data and medical conditions, and
what is necessary to establish reliable information, raising questions of how
actors negotiate these ambiguities and how they construct information in the

face of uncertainty.

1.3 Absence of processes of construction within popular

discourse, research, and policy development

Processes of constructing genetic results and the different actors involved in
them are often overlooked within representations and discussions around
genetic results within popular discourse, research, and policy discussions. In
what follows, | discuss trends within these areas that highlight how processes of
construction are not sufficiently present within public discourses around genetic
test results nor given the priority they deserve within policy and research

agendas.

13.1 Popular discourses

Western sociocultural discourses often position genetic results as a
straightforward product of genetic data. The process of generating medical
genetic results is often framed as strongly data-centric: genetic data derived
from a test are frequently the main — if not sole — focus in descriptions and
representations of obtaining genetic results. For instance, direct-to-consumer
genetic testing companies often advertise genetic testing as “unlocking” the
health risks that are encoded in one’s DNA (Figure 3), suggesting that

personalized risk information is up for grabs through the act of looking at
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someone’s genetic data, independent of the individual’s context. Similarly, this
kind of marketing, as well as other popular media representations, regularly
highlight the possibility of finding out “what your DNA says,” (23andMe, 20203;
Adams, 2018; Atlas, 2020), implying that our genetic data can provide us with

direct information about ourselves, if we just have the technology that enables

us to listen (Figure 4).

'

Figure 3: A website advertising and selling genetic tests in the context of health
risks claims to provide access to the secrets locked inside the DNA
(Tovana Health, 2019)

xzaandMe' OUR SERVICES v HOW IT WORKS v REPORTS STORIES SHOP = SIGN IN REGISTERKIT  Heip «

"GENES

Your genes have a lot to say about your health, traits
and ancestry. We'd be glad to introduce you.

Figure 4: A seller of direct-to-consumer genetic tests visualizes the notion of
learning what your DNA says about you by personifying genes and
inviting the (potential) customer to meet them
(23andMe, 2020b)
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At the same time, the way genetic results are often spoken about minimizes the
role of genetics professionals, such as bioinformaticians, molecular laboratory
geneticists, clinical geneticists, and genetic counsellors, who play a fundamental
part in producing these results by making decisions about how to interpret and
communicate genetic data. Media reports on the ‘1000-dollar genome’, and
more recently on the ‘100-dollar genome’, (Coe, 2019) may imply that broad
genetic testing technologies are becoming increasingly cheaper and constitute
medical innovation at a progressively lower cost (Phillips et al., 2015). However,
this discourse only takes into account the cost of sequencing the genome, not its
interpretation, which is a fundamental part of the genetic testing process as this
is the stage where genetic data takes on meaning. Furthermore, we popularly
speak about clinical genetics professionals “disclosing” or “returning” genetic
results (Garrison et al., 2019; Rahimzadeh et al., 2015), which presents the role
of these professionals as passing on or revealing a genetic result and conceals
their role in generating that result. Rather, their role goes far beyond returning
or disclosing a result, as professionals translate genetic data to meaningful
results by interpreting the data in the context of a specific individual (Horton et

al., 2019).

Popular representations of genetic results often suggest genetic data has a clear-
cut cause-and-effect relationship to our identities, our bodies, our health, and
our ilinesses. The complexity of navigating the manifold uncertainties involved in
defining the meaning of genetic data and producing genetic results is thereby
eclipsed, positioning genetic results as straightforward products from a test.
Despite its complex reality, the notion of genetics as blueprint continues to
proliferate, be it in a literal sense, as in behavioural geneticist Robert Plomin’s
book “Blueprint: How DNA makes us who we are”, or in more indirect ways, such
as when a travel agency infomercial asks its viewer, to a backdrop of dramatic
music, “Would you dare to question who you are?” After people of different
nationalities are invited to spit into a plastic vial, which will be used to test their
DNA for their ethnic heritage, they are told: “The story of you is in that tube”
(Momondo, 2016). These examples serve to demonstrate that the way DNA is

spoken about often positions it at the root of who we are, a road-map to our
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selves and the functioning of our bodies. A Telegraph article sees an illustrated
figure driving on a road that reveals their health risks, with traffic signs along the
way guiding them toward what kind of supplements to take and what food
choices to make (Figure 5). There are many other cases to draw on in order to
illustrate this trend, such as white supremacists engaging with direct-to-
consumer genetic ancestry testing to seek and provide evidence for their
European heritage (Panofsky & Donovan, 2019; Smith, 2017). Direct-to-
consumer genetic ancestry testing has also been used in Israel to authenticate a
person’s ‘Jewishness’, (Schwartz, 2019), as well as by US senator Elizabeth
Warren, who was challenged by former U.S. president Donald Trump on her
claim to Native American roots, in order to provide evidence for her family
history (Wyatt & Stevenson, 2018). These representations offer a neat,
crystalline image of cause and effect: issues and characteristics we experience
can be traced back to a detail or error in the blueprint. This simplified connection
between genetic cause and effect can help make sense of a complex, chaotic
reality and may offer a sense of certainty and control, in terms of explaining who
we are, why specific things are happening to us, or what will happen to us in the

future.

N~ _.

Take magnesium -

Figure 5: An illustration accompanying an article on new genetic technologies in
UK-based newspaper The Telegraph 13

13 Image reproduced from: https://www.telegraph.co.uk/beauty/body/would-take-new-1300-
dna-test-could-save-life/
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The language and representations described in the examples above emphasize
the technological aspect of genetic testing in producing a result, which a
healthcare professional subsequently delivers to the patient. This framing of
genetic results places technology — which maps and visualizes genetic data — at
centre stage, obfuscating the other actors and the complexity of the work they
carry out in interpreting the data and navigating uncertainties that are part of

the process of generating results.

1.3.2 Research and policy development

Current research and policy deliberations within the field of medical genetics
concentrate on having a defined genetic test result and deciding what to do with
it: Should it be searched for, reported, or communicated? But what is missing is
an exploration of the process of how that result comes to be, i.e. its construction.
Current research and policy recommendations address, for instance, whether or
not a patient’s genetic material should actively be trawled for genetic factors
associated with particular conditions that are unrelated to the primary reason for
which the test was conducted (Hehir-Kwa et al., 2015; Kalia et al., 2017; Koplin et
al., 2020; Rigter et al., 2013). When such an unrelated factor is incidentally
identified without actively seeking for it, much of the literature advises that
reporting and communication should be contingent on whether a degree of
prevention or treatment is available for the associated condition (e.g. Hehir-Kwa
et al., 2015). Existing work also focuses on the question of whether patients
should have a say in these decisions, for instance by being offered a choice about
which types of results they would or would not wish to receive (Bijlsma et al.,
2016). And, if patients are to participate in these decisions, in what kind of
subsets should results be divided — e.g. ‘relevance for children and future
pregnancies’; ‘uncertain as to its association with a particular patient’s or family’s
condition’; ‘treatable conditions’; ‘untreatable conditions’ — so as to benefit
patients and their ability to make the decisions that are right for them (Bijlsma et

al., 2016; Moret et al., 2017)?

However, before we can develop functional and ethically sound policies, we

must first understand how decisions are made in medical practice in order to
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establish whether proposed policies are workable and beneficial. For instance,
empirical research has shown that genetic data do not fall neatly within distinct
categories of results (Vears et al., 2021, 2017a), thus problematizing a model that
offers patients a choice between different results ‘packages’ or ‘bins’ prior to the

test.

We therefore need to move beyond the existing focus on deciding how to deal
with a set of concrete results — To tell or not to tell? To report or to withhold? —
in order to explore in-depth how results are constructed in practice and what
kind of sociocultural processes underlie their construction. Such an exploration
involves questions such as: How do norms, values, and perceptions impinge on
what kind of decisions and deliberations genetics professionals make or engage
in around interpreting, reporting, and communicating genetic data in practice?
How do interactions between different actors, such as patients, relatives, and
medical professionals, affect what comes to be reported and communicated as a
result? What do different actors consider as information that needs to become

part of a result?

As this chapter has demonstrated, the care process does not start once a result
has been generated, with healthcare professionals deciding based on the test
result what kind of advice to give their patients or what kind of medical actions
might be suitable. Care starts earlier. It is part of the process of producing results
through the decisions and considerations of the different actors that shape
them. Similar to other medical care processes, be it dressing a wound or
identifying a patient’s needs, we need to know what these processes look like in
different contexts, what challenges and issues they raise, and where they could

be improved.

1.4 Overview of this thesis

This introductory chapter outlined the aim and relevance of this thesis. By
exploring the research question of how social processes influence the
construction of genetic test results, this thesis aims to inform and support good

patient care in relation to the rapidly evolving landscape of genetic testing
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technologies. By using clinical genetics as a case study, this research attempts to
highlight the broader relevance of this kind of research for the implementation

and use of other kinds of testing technologies.

In Chapter 2, | discuss literature around the social construction of medical
knowledge and make a case for why this offers an important paradigm for

studying medical test results and the management of their uncertainty.

In Chapter 3, | outline my methodology and research design. | discuss the
ethnographic approach taken to this research project, which involved extensive
immersion in the field of clinical genetics through observation of and
conversations with genetics professionals, patients, and families. | describe how
clinical genetics services operate, among others focusing on the extensive
psychosocial counselling processes part of its practice. | describe the genetic
clinics that constituted the sites of my research and discuss ethical

considerations relevant to this project.

Chapter 4 initiates my research findings. This chapter is about what counts as
genetic information within processes of constructing results. How genetics
professionals, patients, and families perceive and define what constitutes
information affects how professionals make decisions on which genetic data
should become part of a result. Understanding subjective definitions of what is
information, as well as the tensions that can arise between them, is important
for establishing good healthcare practice in how to navigate professional
responsibilities of providing relevant information to patients. This matter is
especially significant for the responsible implementation and use of new
genomic technologies that generate vast amounts of data with uncertain

implications and intensify differing conceptions of what counts as information.

Chapter 5 explores my research findings on how processes of care are performed
through how genetic test results are constructed. In considering what could
provide good outcomes for their patients, as well as prevent harmful ones, when
making decisions around whether and how to communicate genetic data,
genetics professionals care for their patients. | discuss three particular aspects —

patients’ psychological wellbeing, decisions patients might make based on a
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particular result, and patients’ understanding of genetic data — and explore how

care practices in relation to these aspects can affect how results are constructed.

Chapter 6 explores how genetic results are constructed by different actors in
relation to the context of lifestyle, medical symptoms, and family history, among
others. By exploring how patients, families, and professionals can have different
expectations of how a genetic result might change as its context changes, a

variety of challenges for clinical practice are identified.

| conclude this thesis with Chapter 7. In this final chapter, | draw on my research
findings described in previous chapters to discuss how this research can support
the process of defining and navigating good patient care in the context of testing

technologies and ensuing test results.
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Chapter 2 A social constructionist paradigm for the
study of test results and their

uncertainty

Although popular representations of genetic test results often suggest that
genetic data speak for themselves, Chapter 1 described genetic test results as a
form of medical knowledge that is constructed from genetic data through a
process that involves (often complex) decision and meaning-making. These
processes determine which data become part of a result, as well as how their

meaning, including their (un)certainty, is defined.

As information is made out of data through its context, it is context that sets data
apart from results (Moser & Law, 2006). What counts as information, what is
considered relevant, and what is taken into account when making decisions all
depend on the situation. Genetic results are relational (Wildman, 2010): they
become what they are because of their particular context (Horton et al., 2019;
Moser & Law, 2006). Just as De Beauvoir (1949) famously wrote about women
not being born but made, highlighting the sociocultural processes through which
femininity and womanhood are defined, so too genetic test results do not simply
emerge from a test, but rather are constructed by the context in which they
exist. Understanding the social context of interactions, relations, values,
considerations, and priorities through which results are shaped and transformed
is therefore vital to the aim of this thesis, namely to explore how test results are
constructed and how these insights can be used to contribute to good patient
care in the context of testing technologies. A significant body of research focuses
on situating medical knowledge within the social context in which it is produced
to demonstrate how social processes shape medical knowledge. However, as |
will go on to show, medical test results have remained notably underexplored

within existing work.

27



In this chapter, | situate the relevance of my research within existing academic
literature. My strategy to identify relevant literature constituted an organic
process that reflected the shifting foci of my research as it developed, rather
than a systematic search. | started in a broad, exploratory manner by reading
qualitative research on genetics, particularly focusing on new genetic testing
technologies. From this literature, as well as discussions with my supervisors, we
established that VUS and incidental findings were a major point of contention in
ethical and social considerations around the implementation of new genetic
testing technologies. | extrapolated the issues around VUS and incidental findings
in order to gain a broader focus on genetic uncertainty and the sociology of
medical uncertainty. This subsequently led me to adopt a more structured
approach to finding literature around the social shaping of medical uncertainty,

medical knowledge, medical test results, and genetic test results.

In this chapter, | make a case for why research around the social construction of
medical knowledge provides an important paradigm for studying medical test
results, including genetic results. First, in section 2.1, | discuss literature that
shows how exploring the socially situated nature of medical knowledge is
relevant for establishing good medical care practices. In section 2.2, | draw on
existing literature to demonstrate the socially situated nature of the process of
producing medical test results, thereby indicating that this constitutes a relevant,
yet underexplored, area for the study of how test results come into existence. In
section. In section 2.3, | then go on to discuss the existing studies and gaps
around the sociology of genetics and the social shaping of genetic test results. In
section 2.4, | explain the importance of social constructionist exploration for
practices of managing uncertainty in the context of healthcare, including in the
field of clinical genetics. Finally, in section 2.5, | draw on insights from actor-
network theory and discuss the relevance of this theoretical framework in my

exploration of how social processes shape genetic test results.

2.1 The social construction of medical knowledge

In present-day Western societies, science and medicine are often seen as

objective and value-free, consisting of culture-independent knowledge that
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progresses in an evolutionary manner, where new discoveries are imagined to
make more and more of the world understandable (Seale, 2001). This defines
medical history as the accumulation of medical facts (Davey & Seale, 2001).
Within these representations, the human body, including its health and illnesses,
comes to be a site that is open to being described and understood through
scientific methods, which produce factual knowledge that constitutes an
objective reflection of reality (Akrich, 1997; Léwy, 1988; Seale, 2001; K. White,
2002).

This conception of objective medical knowledge often becomes emphasized in
contrast to subjective, lay knowledge around health and illness (Lupton, 2000).
For instance, Holmes & Ponte (2011) explore how medical students learn to
present their patient’s cases to colleagues or when completing a patient’s
medical records. Holmes & Ponte describe how medical students are taught to
present their patients’ statements using verbs that emphasize the subjectivity of
the patient’s experiences and knowledge. Patients are described to “claim,”
“complain,” “deny,” and “endorse”, highlighting the personal nature of the
statement that follows: this is how the patient experiences it. This differs from
medical professionals’ descriptions and observations based on their examination
of the patient, which are often positioned as factual and free from subjective

interpretation or experience (S. M. Holmes & Ponte, 2011).

In contrast, work around the social construction of reality explores medical
knowledge as the outcome of a process in which social, cultural, and biological
aspects interact with one another (Collyer, 1996; Conrad & Barker, 2010; Lupton,
2000; Malterud, 1999). Within a social constructionist paradigm, medical
scientific facts do not exist objectively, waiting to be discovered through science
(Fleck, 1935; Lowy, 1988). Instead, such approaches examine how different
entities, groups, individuals, and contexts have an ability to contribute to and
produce knowledge (Collyer, 1996). Social constructionism does not deny the

existence of physical or material reality within medical or scientific activities, but
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rather rejects the idea that we have unfettered access to this reality (Knorr-
Cetina, 1995). Social constructionist work often proposes that we can only access
physical reality — think about it, know it — through our experiences and
perceptions, which are socially mediated (Knorr-Cetina, 1995; Lupton, 2000;
White, 2015). Even seemingly universal concepts such as space, time, weight,
and force that we use to think with have been argued to be (trans)formed within
sociocultural contexts, rather than constituting a pure reflection of nature
(Durkheim, 1912; K. White, 2002). Hence, the object of study is how material
reality interacts with and is transcribed through scientific activities that are

situated within social, political, and historical contexts (Knorr-Cetina, 1995).

The value of deconstructing medical knowledge and highlighting its sociocultural
constituents lies in the possibilities this offers to challenge established
knowledge, to create opportunities for new ways of seeing and thinking, and to
enhance critical awareness within medical policy-making processes and practice
(Conrad & Barker, 2010). | will now discuss some important themes and foci
within social constructionist work around medical knowledge, paying particular
attention to these values and why an understanding of how sociocultural

processes shape medical knowledge is integral to good medical practice.

Various authors have focused on how knowledge around human biology is
socially shaped. Martin’s (1991) work investigated biology text books, focusing
on how gender norms around femininity and masculinity affect how scientists
describe human fertilization. Her research found that sperm cells were often
described as active, strong, and full of initiative. The books had sperm cells
embarking on a heroic journey full of peril, pushing themselves ahead to
inseminate a hostile egg cell. In the process, egg cells were often described as
passive. In contrast to sperm cells, egg cells would not journey or travel, but
rather be swept along or transported, awaiting to be penetrated. This type of
work testifies to how knowledge can both reflect and (re)produce social
perceptions, values, relations, and inequalities (Collyer, 1996; Durkheim, 1912),
such as the harmful, sexist gender norms identified by Martin’s research.
Considering, as discussed earlier, that biological processes are often perceived as

“culture-free,” this can give rise to the impression, be it conscious or
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subconscious, that such views on gender have a basis in an objective and

universal reality.

Such biosocial paradigms can have a significant impact on medical practice.
Hoffman et al. (2016) explore how sociocultural perceptions around ethnicity can
affect the understanding of human anatomy in order to address the under-
treatment of pain in people of colour in the United States. Studying a sample of
medical students and doctors, their research found that a significant number of
their participants held misconceptions around biological differences between
white and black people, for instance that black people have thicker skin and less
sensitive nerve endings. The study also found that these misconceptions were
linked to less accurate pain treatment advice given by participants. Western
cultures have an extensive history, ranging from colonial representations to
present day popular media, of depicting black bodies as strong, athletic, and
“close to nature” (C. M. Holmes, 2016; Peiretti Courtis, 2018). Sociocultural
representations can influence understandings regarding how bodies experience
or resist pain and thereby affect medical professionals’ knowledge and practice.
Therefore, in order to establish and work towards good health care practice, it is
crucial to acknowledge the intertwined nature of sociocultural processes and
medical knowledge and critically assess how these processes can subconsciously

affect medical practice.

Considerable work has been carried out on the socially situated nature of the
medical knowledge that underpins diagnoses and the diagnostic process. For
instance, transgender identities were historically defined as a mental illness
(Johnson, 2019) within earlier versions of the Diagnostic and Statistical Manual of
Mental Disorders (DSM), an important classification system within mental
healthcare, which defined being transgender as a disorder of an individual’s
gender identity (American Psychiatric Association, 2000). The DSM has since
been revised and, rather than transgender identity constituting a mental health

abnormality, it is now the feeling of dysphoria, anxiety, and depression stemming
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from a discrepancy between someone’s body and their gender identity that is
diagnosed and considered a mental health issue (American Psychiatric
Association, 2013). This diagnostic shift is, amongst others, related to evolving
paradigms within Western civilization that define gender as complex and fluid,
rather than binary and innate. Such work often raises important questions
around power. Foucault’s work posits that knowledge and power are inextricably
intertwined in the sense that knowledge serves the interests of some groups
over others and thereby knowledge produces power. Concurrently, power
produces knowledge in that power relations define who has the ability to
establish what constitutes (legitimate) knowledge (Foucault, 1977). Expert
knowledge, such as that documented within and produced through the DSM,
about what is normal and what is deviant shapes what constitutes a disease and
how it should be treated (Foucault, 1988). Relatedly, knowledge on what is
considered good medical treatment has been contextualised within power
dynamics in the work of Collyer (1996) on stomach ulcer treatment. This work
explored how knowledge about the treatment of stomach ulcers shifted from a
focus on medications that reduce stomach acid production to one on antibiotics.
Their work discussed how this shift may have been delayed and impeded by
infrastructures in which medical knowledge is promoted through pharmaceutical
agencies (e.g. through sponsoring scientific research), many of whom were not
interested in destabilizing profitable acid-reducing medications as the main form
of treatment. These works highlight the importance of understanding how
medical knowledge is produced on what constitutes a disease, its diagnosis, its
causes, and its treatments, as well as whose interests it serves and how it can

promote the stigmatization of particular identities and practices.

Whilst the above is by no means a comprehensive overview of the wealth of
social constructionist literature on medical knowledge, it makes a case for how
sociocultural processes are intertwined with how healthcare functions, and
therefore in need of exploration when establishing what constitutes good
medical care. The above also highlights that medical knowledge concerning
biology, diagnoses, and medical treatment pertaining to the human body, its

health and its illnesses has received considerable attention within social
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constructionist work. In what follows, | discuss what is missing from this

literature.

2.2 The relevance of a social constructionist paradigm

for the study of medical test results

An area that has so far remained underexplored within academic literature on
the social construction of medical knowledge is that of medical test results. This
is a particularly interesting area as medical information derived through
technology is often imbued with a status of objectivity and authority within
interactions between patients and medical professionals (Joyce, 2008; Malterud,
1999; Salhi, 2015). As Mol (2008) points out, however, technologies do not work
by themselves, they are dependent on the actions and decisions of their users.
The users, the interactions between them, and their values shape technologies,
the ways in which they function, and the ways in which they can be used (Akrich,
1997). Vice versa, technologies and the way they are designed define who their
users are and shape how these users interact with one another (Akrich, 1997;
Weber, 1999). Therefore, the technical cannot be separated from the social
(Akrich, 1997). Below, | draw on academic literature around the production,
interpretation, and communication of specific types of medical data. In doing so,
| demonstrate that the ways in which different actors interact with medical
technologies within a socioeconomic context affects how test results are

produced.

The production of MRl images is socially situated (Joyce, 2008). To give an
example, regulations and hospital practices within the current US healthcare
system strongly emphasize efficiency and profit in comparison to quality of MRI
images (Joyce, 2008). This leads to pressure on imaging facilities to choose
between shorter scanning times and the level of anatomical detail acquired,
because it takes less time and money to produce an image that is less detailed

(Joyce, 2008).
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The interpretation process that follows is also socially rooted. MRI scans are
subject to interpretation that may vary among medical specialists and may be at
odds with other kinds of diagnostic test results (Joyce, 2008; Reed et al., 2016).
This raises the question of at what point an interpretation constitutes a result:
How many and what kind of specialists with which level of experience need to
have looked at an image and given their opinion before it qualifies as a result?
Currently, most imaging facilities are not legally obligated to review
interpretations by multiple specialists before producing a report (Joyce, 2008).
Instead, radiologists often work on the basis of informal input from their
colleagues to assess and support their interpretations (Joyce, 2008).
Furthermore, a patient’s history and symptoms are necessary in decisions
around producing and interpreting MRI images (Joyce, 2008). The way that
medical practitioners engage with their patients’ experiences is also mediated by
social processes (Malterud, 1999). A study in the late 1990s explored how
medical practitioners unpick which aspects of a patient’s experience and
symptoms are relevant to formulating a diagnosis. The author discusses,
amongst others, how women’s symptoms were more often attributed to

emotional causes in comparison to men’s (Malterud, 1999).

Pomerantz & Rintel (2004) explore how the communication of medical test
results between patients and practitioners is situated within sociocultural
processes. For instance, the authors posit that a medical practitioner’s practice
of communicating a numerical blood pressure or thermometer reading to their
patients without further explanation as to its meaning creates an expectation
that the patient might have expertise independent of the physician with which
they can understand the result. Whereas, if a physician communicates such a
reading qualitatively (e.g. “normal” or “slightly high”) without offering a
numerical value, they cast themselves in what the authors define as a
paternalistic role, in the sense that the practitioner’s interpretation suffices for
the patient and the latter need not take any part in the interpretation of the
reading. As such, Pomerantz and Rintel (2004) highlight how test results can

construct social roles for patients and medical professionals.
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The work of these authors demonstrates that test results constitute a form of
medical knowledge relevant for study from a socially situated perspective that is
currently strongly underrepresented within the social constructionist literature
on medicine. How do norms, considerations, values, relationships, and other
psychosocial processes shape medical test results? In the following section of
this chapter, | discuss the existing research and gaps around how genetic test

results are shaped by these processes.

2.3 Existing research and gaps related to the sociology
of genetics and the social shaping of genetic test

results

The sociology of genetics is focused on the intricate and multidimensional ways
in which society and genetics are intertwined (Atkinson et al. 2012). The field is
concerned, amongst others, with exploring the mutually influential relationships
between genetic technologies and our social identities, our bodies, our
understandings of health and illness, and (global) economies, in order to reflect
on questions of ethics, implementation, regulation, and commercialization
(Atkinson et al. 2012; Gibbon et al. 2018). Genetic knowledge has been the
subject of extensive sociological study (c.f. Atkinson et al. 2012, Timmermans &
Buchbinder 2010; Kiedrowski et al. 2016; Lock 2009), amongst others in terms of
the co-construction of genetic diagnoses and their broader social contexts. Jutel
(2019) explores genetic diagnoses as an inherently social act that mirrors societal
values about health and illness. Analysing how social processes and genetic
diagnoses mutually shape one another therefore provides an opportunity to cast
a light on issues around the implementation of new genetic technologies. For
instance, the search for a genetic profile that is associated with a predisposition
towards obesity reflects social conceptions of fatness as a parameter of poor
health, which is in turn related to a conception of appearance as a portal to the

inner workings of the body. Such a focus within healthcare research and direct-
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to-consumer testing could be critiqued for concentrating on obesity itself, rather
than its causes (Jutel 2019). Jutel’s work therefore demonstrates how using a
social lens to explore processes of genetic testing can provide an opportunity for
critical, ethical contemplation about diagnostics and preventive medicine in the
genomic era, thereby contributing towards reflection on how we can implement

such technologies responsibly.

Based on their analysis of the existing literature on diagnostic processes involving
NGS genetic testing technologies, Kuiper et al. (2021) similarly make a case for
the exploration of social processes in terms of how they shape genetic diagnoses.
By recognizing different actors’ agency in shaping genetic diagnoses and defining
their meaning, including the uncertainties that arise as part of this process, the
discussion on the implications of new genetic technologies is expanded. Due to
the complex processes of interpretation and negotiation in which healthcare
professionals and patients are involved in relation to NGS-derived genetic data,
for instance regarding what is relevant enough to report and how to report it,
NGS technologies lead to what Kuiper et al. (2021) call “less stable” results and
diagnoses. Thereby the fluid nature of genetic test results and how they might
change over time and across different (social) contexts is highlighted. Kuiper et al
(2021) emphasize that sociological explorations of new genetic technologies
have given little attention to how genetic test results derived through NGS
technologies are defined and interpreted within clinical practice and how this is
influenced by the wider social context. The authors call for more empirical work
on the nature of the fluid boundaries of genetic test results and diagnoses in
order to clarify which decisions are being made relating to our definitions of
genetic diseases and the broader social processes in which they are embedded.
My research responds to this call and adds to the critical reflection on the
implications of new genetic testing technologies by highlighting test results and
the social processes through which they are constructed as important actors to
include within explorations around the development and implementation of new

genetic testing technologies.

As Kuiper et al. (2021) have indicated, research exploring how genetic test results

are constructed in practice, how these processes are socially shaped, and how
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these processes have changed in the context of evolving genetic testing
technologies is indeed scarce. A few authors have pointed out that results are
constructed within interactions between patients, families, and professionals.
Stivers & Timmermans (2016) explore how the meaning of genetic data is
defined and negotiated within consultations between the parents of child
patients and geneticists. By supporting, challenging, and questioning clinicians’
interpretations, parents participated in shaping how the data’s (un)certainty and
relevance to their children’s symptoms was negotiated and defined throughout
the consultation. Rather than patients being passive recipients of medical
information, they have an active role in its construction (Heath, 1998). Kerr et al.
(2019) discuss how professionals, in their communication with cancer patients
around genomic data'# and the implications for treatment and life expectancy,
try to pitch their communication to what they think their patients want to know.
Kerr et al.’s work describes the challenge professionals experience in working out
what information to share with patients, as the participating medical
professionals considered that too much information for one patient could
constitute not enough information for another, resulting in confusion and
anxiety in both cases. In the interaction between genetics professionals, Vears et
al. (2017b) describe that some of the laboratory professionals interviewed as
part of their study on NGS technologies felt concerned about the possibility that
clinical professionals would interpret reported data as more certain or significant
than intended. Such concerns motivated some laboratory professionals not to
report genetic data that was uncertain in terms of their association to patients’
symptoms or conditions (Vears et al., 2017b). Alternatively, one laboratory
professional in the study posited that clinicians prefer to be informed about
uncertain variants identified via testing and that the act of reporting such

variants by the laboratory constituted a sign of respect towards clinicians’

14 The study focused on somatic genomic data, i.e. genetic variation that has developed
throughout a person’s lifetime, rather than being hereditary and present since conception.
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expertise (Vears et al., 2017b). These studies indicate that the relations between
different actors, as well as the perceptions and expectations they have of one
another, can shape genetic test results both in terms of which genetic data they
consist of and how their meaning is defined. These studies highlight the
coexistence of the social and the technological and thereby emphasize the
importance to study social processes in the context of the particular testing
technologies used. For instance, as discussed in Chapter 1, decisions on which
genetic data to include in the laboratory report can be particularly complex in
the context of broad genetic testing technologies, such as Next-Generation
Sequencing. In the context of these new technologies, therefore, social processes
may exert a stronger influence on which genetic data become part of a
laboratory report, than in testing contexts where these decisions are more

straightforward.

Other work has explored the question of what constitutes information and what
should be allowed to become a result. For example, Schuurmans et al.’s (2019)
research on expanded carrier screening (ECS), a genetic test offered to couples in
the context of reproductive decision-making. Such a test identifies genetic data
related to severe conditions that can develop when an individual inherits two
variants related to a particular condition, one from their father and one from
their mother. ECS is therefore offered to both the prospective (biological)
parents prior to conception, thereby providing information on the risk of having
a child with a severe genetic condition. This work addresses how ECS is
frequently offered on an individual basis, meaning that, if only one of the
prospective parents is a carrier, this is communicated as a test result, despite the
fact that this does not constitute an increased risk for their future child(ren).
Schuurmans et al. (2019) and Plantinga et al. (2019) argue that only a “couple
result” that consists of both partners being carriers for the same condition
provides information regarding their reproductive decisions and associated risks,
thereby concluding that individual carrier status should not be reported. Their
work therefore raises the question of what constitutes information relevant to a
particular (medical) question and, by extension, what should become a result.

Their work also highlights how context plays into what constitutes information,
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as Schuurmans et al. (2019) argue that individual carrier results may be beneficial
in the context of particular conditions in high-risk populations where there is a
significant chance of having a partner who carries the same condition-related
genetic variant. For a population-wide test that explores data in relation to a
large number of different conditions, however, the chances of being a carrier for
any of these conditions is common, whilst the chances of encountering another
partner who is a carrier for the same condition is very low (Schuurmans et al.,

2019).

How policy is implemented in practice and how professionals’ subjective values
play into this process is touched on in Vears et al.’s (2017a) work on laboratory
reporting practices around incidental findings. The authors discuss, amongst
other issues, how policy recommendations to report incidental findings that are
“actionable” are implemented in practice. The theoretical definition of
actionability is that there is a form of treatment or prevention available for the
associated condition. The study identified that, in practice, the extent to which a
genetic variant is “actionable” may not be clear. Therefore decisions on what to
report were often made on the criterion of medical relevance, i.e. the extent to
which a variant might be relevant to a patient’s health. The authors discuss that
how medical relevance is defined and negotiated depends on a professional’s
subjectivity, as some data may be considered irrelevant for the patient, yet
significant for their (future) children, begging an exploration into how

professional values and perceptions impact what becomes a result.

The above works address the question of how genetic test results are
constructed in clinical practice and indicate that sociocultural facets, such as
relations, perceptions, and values of and between different actors, are
implicated in shaping these results. As mentioned earlier, not only are such
works scarce, they also tend to focus on decisions around specific or limited
subsets of genetic results, such as incidental findings, carrier status, or variants of

uncertain significance (i.e. variants for which it is unclear whether they are
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implicated in disease or simply constitute innocent variation). Limiting our focus
to these discrete subsets of genetic results overlooks how other types of results
are constructed. Moreover, as discussed before, genetic data can be challenging
to classify into subsets and such categories frequently overlap. Therefore,
organizing research solely or predominantly around particular types of results
misses the point of understanding how data come to be defined in a particular
way or within particular categories in the first place. What is still missing is a
broader exploration of how sociocultural contexts, in terms of considerations,
norms, values, perceptions, and interactions, shape genetic test results and the

underlying clinical decision-making that produces these results.

2.4 The importance of social constructionist exploration
for the study and management of genetic

uncertainty

How to manage the manifold uncertainties that can be raised by genetic data is
an important topic of concern within the field of clinical genetics. The empirical
literature demonstrates the problem of uncertainty in genetic medicine, with
many studies exploring how to communicate uncertainty in order to ensure good

psychosocial outcomes and informed decision-making.

However, we cannot properly understand how best to support patients, families,
and healthcare professionals in dealing with uncertainty without understanding
how test results and their meaning, including their (un)certainty, are shaped. In
other words, we must understand how uncertain results are produced in the first
place if we want to know how best to manage their uncertainty within the
context of healthcare. Specifically, this involves an exploration of how different
kinds of uncertainties that might arise from the process of interpreting genetic
data (as discussed in Chapter 1) are navigated and translated into results. How to
navigate uncertainty, and how to adapt this to evolving testing technologies,
constitutes a challenging field for healthcare professionals and there is currently
not much of a knowledge base, in terms of how results are constructed in the
face of uncertainty and what kind of struggles this gives rise to, that provides the

possibility to reflect on what is good practice in navigating this process.
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Several authors have pointed out that the construction of uncertainty has been
widely overlooked within broader medical literature. As early as the 1960s,
research had already identified that we should explore how medical uncertainty
is socially situated, rather than studying certainty and uncertainty in the
communication between patients and professionals solely as the outcome of the
current state of clinical and scientific knowledge, as appeared to be the trend in
existing literature (Davis, 1960). More recent work by Littlejohn & Kimport (2017)
and Pilnick & Zayts (2014) indicates that there is a lack of insight into how

medical professionals construct knowledge for their patients amid uncertainty.

In what follows, | discuss how the existing academic work overwhelmingly treats
genetic uncertainty as a given entity that can be communicated (or not), that can
have a particular impact, and that can either be understood or misunderstood by
patients. What is missing from the central foci within this literature is an
exploration of how genetic (un)certainty is socially constructed. | subsequently
draw on the small body of existing literature around the social shaping of
medical uncertainty to make a case for how such exploration can benefit care
practices and priorities around managing uncertainty in the context of

healthcare, including in the field of clinical genetics.

24.1 Central foci within existing literature on genetic uncertainty

Most of the empirical literature that exists around genetic uncertainty
concentrates on 1) impact and coping, 2) communication and communication
strategies, and 3) understandings of uncertainty by patients. In the following

sections, | discuss studies representative of each of these categories.

24.1.1 Impact and coping

Various studies have addressed the psychosocial impact of genetic uncertainty
and the coping mechanisms that patients employ in this regard, exploring how

genetic uncertainty affects patients’ and families” emotions, social relations, and
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decision-making. Such studies often address the challenging nature of uncertain
results for patients and their families. Research on parents receiving news of
variants of uncertain significance on behalf of their children shows that some
parents experience emotional difficulties in response to the lack of information
about what the future holds in relation to such results (Kiedrowski et al., 2016;
Wilkins et al., 2016). As one parent commented: “You don’t know what’s going to
happen the next day, because there’s nothing to fall back on with answers and
stuff, and what his body is going to be like in 5 years, because they don’t know
anything” (Kiedrowski et al., 2016). However, these studies also demonstrate
that uncertainty can provide hope for the future and enable coping mechanisms.
Parents may perceive their child’s uncertain result as a starting point for finding a
diagnosis and hold hope for new knowledge that the future might bring about
their child’s specific result (Kiedrowski et al., 2016; Wilkins et al., 2016). This
belief is often encouraged by healthcare professionals, who try to turn present

uncertainty into hope for the future (Paul et al., 2017).

Work that explores the impact of genetic uncertainty on identity has observed
that genetic uncertainty can both provide a welcome space for establishing an
identity outside of medical definitions and constitute a source of tension in
relation to individuals’ identities. For instance, parents in Whitmarsh et al.’s
(2007) research who had received an uncertain result on behalf of their children
felt the diagnostic uncertainty enveloped in the result allowed them to define
their child on their own terms, rather than their child’s identity being
constructed through definitions originating from the medical establishment.
Mackley et al. (2018) indicate how the uncertain potential of developing a
genetic condition in the future can sit uncomfortably with individuals’ present
identities. They describe a heart condition-related variant, unrelated to the
primary reason for which the genetic test was conducted, that was identified in
an apparently healthy competitive cyclist. The patient initially felt disbelief, as

this finding did not fit with his sense of self as a healthy, fit athlete.

In terms of the impact and interrelation between genetic uncertainty and social
relationships, several studies have shown that ambiguous test results, or the

possibility thereof, can make patients less inclined to share their results with
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relatives (Ardern-Jones et al., 2010; Hughes et al., 2002; Taber et al., 2015). For
instance, Ardern-Jones et al. (2010) found that people who receive inconclusive
breast cancer-related test results may be less inclined to share them with people
in their social circle, which in turn could lead to feelings of insufficient social

support or understanding.

Genetic uncertainty has been found to affect decisions that patients might make
around testing, medical monitoring, interventions, and, as mentioned earlier,
communication with relatives (Bartley et al., 2020; Solomon et al., 2017). Bartley
et al. (2020) explored patients’ experiences of uncertainty in cancer genomics.
Their study found that the possibility of uncertain results can dissuade patients
from having a genetic test and that receiving ambiguous genetic results can
increase the uncertainty patients experience in relation to decision-making

around reproduction and surgeries.

Through their exploration of impact and coping in the context of genetic
uncertainty, these works aim to scope out areas of support for patients who face
genetic uncertainty, in order to help patients prepare for and adapt to

uncertainty (Kiedrowski et al., 2016; Solomon et al., 2017; Wilkins et al., 2016).

24.1.2 Communication and communication strategies

Another area of empirical literature concentrates on genetics professionals’
communication of uncertainty and on strategies to ensure good outcomes of
genetic counselling, such as informed decision-making and psychosocial
wellbeing. Van Zuuren et al. (1997) analysed genetics consultations for the kinds
of uncertainty that are discussed in relation to genetic information, such as the
uncertain nature of recurrence risk estimates and the unpredictability of the
severity of particular genetic conditions, that might have a negative psychological
impact on patients. Medendorp et al.’s studies (2018, 2020) posit that a
comprehensive discussion around uncertainty related to genetic testing is

needed for patients to understand the implications and limitations of testing, on
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the basis of which they can come to a decision on whether or not to have a
genetic test. In exploring what types of uncertainty are discussed during
consultations in the context of cancer, these studies found that, whereas
counsellors mainly discussed uncertainties due to a lack of scientific knowledge
(e.g. the inability to detect all cancer-related genetic data), patients
predominantly expressed uncertainty related to psychosocial and personal
issues, such as whether or not to communicate uncertain information to their
relatives (Medendorp et al., 2018). The authors suggest that genetic counsellors
should provide more space during consultations for patients to discuss such

psychosocial and personal uncertainties (Medendorp et al., 2020).

These works are predicated on the conception of discrete types of uncertainty,
with Medendorp et al.’s work following a framework for categorization of
uncertainty developed by Han et al. (2011, 2017) that includes the
aforementioned scientific uncertainty and personal uncertainty, as well as other
classes of uncertainty, such as those related to future events that cannot be
predicted. These works consequently study what types of uncertainty are
communicated about, and to what degree, and they reflect on what optimal

communication strategies might look like in this regard.

24.13 Understandings of uncertainty by patients

Empirical studies on patient understandings of genetic uncertainty tend to
explore how patient interpretation and recollection corresponds with, or differs
from, what was communicated by their clinical professional. Such work therefore
tends to centre on the tenets of correct and incorrect understandings of the
genetic information that was provided to patients during their consultation.
Cypowyij et al. (2009) conducted a study with patients who received inconclusive
genetic test results in the context of breast cancer. Amongst others, this study
explores how patients understood their results and compared this to what the
authors define as adequate medical interpretation of the results. Other studies
have found that variants of uncertain significance are frequently
(mis)understood by patients as either constituting a genetic predisposition for a

particular condition (Vos et al., 2008) or, conversely, as a negative result (Lumish
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et al., 2017). Vos et al. (2008) draw a parallel within their sample between the
misunderstanding of a variant of uncertain significance as a genetic breast cancer

predisposition and the decision to undergo preventive surgery.

The aim of these works attempting to gain insight into patient understandings of
genetic uncertainty is to identify what might promote or challenge a transfer of
information between different actors, such as between professionals and
patient, as well as between patients and their relatives (Cypowyj et al., 2009).
Moreover, these studies aim to identify the implications of particular
(mis)understandings for decision-making, psychosocial processes, and support

needs (Vos et al., 2008).

2.4.2 Exploring the social shaping of medical uncertainty

What is missing from the central foci within the literature above is an exploration
of how values, concerns, perspectives, and interactions shape how uncertainty is
defined and communicated about. In other words, how do these social processes
push and pull on how (un)certainty is constructed? If we want to gain insight into
the question of how to manage uncertainty, we need to understand how genetic
uncertainty is shaped, because the latter is an integral part of the priorities and
challenges currently being studied around how people communicate,
understand, and are impacted by uncertainty. | now draw on the small body of
research that exists on the social shaping of medical uncertainty in order to
discuss the value of such exploration for the management of uncertainty in

healthcare.

24.2.1 How (un)certainty is employed in the interaction between

patients and professionals

Similarly to the work of Stivers & Timmermans (2016) mentioned earlier, other
work has focused on how uncertainty is constructed and employed within the

interaction between patients and professionals.
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Fox’s (1980) work on uncertainty explores how medical professionals display
certitude within their interaction with patients as a means to reassure their
patients. Work by Davis (1960) demonstrates how uncertainty can be employed
as a harbinger of hope. In his study of children with polio, clinicians maintained a
period of “optimistic uncertainty” for parents, despite the medical staff’s
increasing levels of certainty regarding the prognosis of residual disability for
their children. Other work has similarly explored how uncertainty is not merely a
negative phenomenon that needs to be controlled (Reed et al., 2016), but also
something that healthcare professionals utilize to generate positive outcomes,
e.g. to minimize the inevitability of a bad prognosis and to create hope for the

future (Paul et al., 2017; Pilnick & Zayts, 2014).

Kerr et al.’s work (2019) observes that healthcare professionals work with
uncertainties as a means to manage patients’ expectations of new genetic
technologies. Medical practitioners participating in Kerr et al.’s study (2019)
presented uncertainty as inherent to the development of scientific knowledge
and advised a cautious disposition towards technologies that were lauded as
revolutionary. They were careful not to overpromise the possibilities of these
tests, while simultaneously displaying a commitment to these initiatives and
their ability to develop scientific knowledge, thus treading a balance between
conveying the possibilities of new technologies and preventing unrealistic

expectations.

These works demonstrate how patients’ expectations and coping processes are
at times managed through how (un)certainty is constructed. If we want to
address the existing priority of how to manage genetic uncertainty, we must

therefore include the processes through which uncertainty comes to be shaped.

2.4.2.2 Learning how to navigate uncertainty in clinical practice

Holmes & Ponte (2011) explore how medical practitioners manage uncertainty
by transforming the complex reality of a patient’s symptoms and experiences
into a standardised case. The authors observe how medical students are taught
to present their patients’ cases to other members of the medical team through a

process of translating the patient’s sometimes ambiguous, messy descriptions of
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their issues and the wide variety of ways in which a physician might observe and
interpret clinical phenomena into precise, standardized clinical categories. The
resulting narrative is structured towards a diagnosis whose certainty is bolstered
by selecting and accentuating the clinical data and the parts of the patient’s
experience that are in line with this suspected diagnosis, whilst de-emphasizing
those that are not. In particular, social and economic aspects are trimmed from
the patient presentation, because they produce uncertainty regarding the source
of the symptoms and how they should best be treated and because this
constitutes an area that medicine does not have much control over: there is little
that doctors can do here. The authors argue that these practices both manage
and transform uncertainty because the clinical problem is presented in such a
way that it becomes more certain and manageable. Understanding these
processes through which healthcare professionals manage uncertainty opens up
avenues for supporting professionals through the challenges of navigating

medical uncertainty (Simpkin & Schwartzstein, 2016).

24.2.3 Sociocultural contexts and medical uncertainty

Littlejohn & Kimport (2017) discuss how constructions of (un)certainty are
socially situated within the broader context of public health agendas. In their
study of clinical consultations around contraceptive pills, the authors observe
that public health initiatives and priorities around the prevention of unintended
pregnancies constitute an important context through which certainties and
uncertainties around the side effects of contraceptive pill-use are shaped. The
study found that side effects considered as positive were often presented as
more certain or likely to occur than negative side effects, which were frequently
constructed as a mere possibility. Side effects related to morbidity and mortality,
such as stroke, were often constructed as negligible and controllable, thereby
refuting this type of uncertainty. The authors posit that some of the ways in
which clinicians constructed (un)certainties around contraceptive pill-use thus

underplayed the exploration of negative side effects in the context of women’s
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contraceptive decision-making. This work demonstrates how the broader social
and institutional contexts that define healthcare priorities can shape medical
(un)certainty and subsequently affect patients’ decisions around treatments and
interventions. Understanding the broader sociocultural contexts in which
uncertainty is defined therefore offers important insight for discussions around

how to manage and support patients’ medical decision-making.

To conclude, the research discussed above indicates that questions around how
to support patients and professionals in managing, coping, and decision-making
related to medical uncertainty must include an exploration of the context and
processes through which this uncertainty is shaped. Drawing on the precedent
and value established by the few studies that exist around the social construction
of medical uncertainty, my research contributes to the question of how to
manage genetic uncertainty. By exploring how social processes shape genetic
test results, including their uncertainty, my research sheds light on the struggles
of navigating uncertainty in the process of interpreting genetic data within a
rapidly evolving clinical terrain. In doing so, an opportunity is created to reflect

on these challenges and how they might best be addressed.

2.5 Insights from actor-network theory: a relational
perspective on the construction of genetic test

results

This thesis draws on insights from actor-network theory (ANT) in its exploration
of how genetic test results are constructed. Although my research focuses on
how social processes shape genetic test results and attempts to offset objective,
value-free conceptions of genetic test results, these social processes are not
limited to human meaning-making and (inter)actions. This is where ANT is useful,
as it emphasizes the network of interactions and relations between both human
and non-human actors in order to explain how phenomena in the world, such as
technologies, operate and exist. In this section, | discuss some of the main
principles that underpin ANT and indicate how they can be used as a theoretical

framework to study genetic testing technologies and their ensuing results.
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ANT was developed in the 1980s by Michel Callon, Bruno Latour, and John Law
with the goal of exploring the role of complex networks in the shaping of society
and became an important theoretical framework for the study of technology
(Callon 1986, Latour 1986, Law 1986, Desai et al. 2017). In the vein of earlier
social studies of technology, ANT critiques the separation of scientific activity
into distinct social and technical aspects (Bencherki 2017) and arose in response
to the perception of technology as an external force that impacted upon society,
as if there could be technology that was not inherently social or a society without
technology (Prout 1996). Instead, ANT positions technologies within value-laden,
socio-technical relations (Williams-Jones & Graham 2004). An example of this is a
passenger elevator, which is designed to operate based on principles of
distributive justice that establish the order in which passengers are transported
within a building: the elevator’s cabin may be closer to a particular passenger,
but will travel farther away to pick up a passenger who was first to indicate that
they wanted to ride the elevator (Williams-Jones & Graham 2004). Therefore,
ANT argues that it is impossible to separate reality into purely human and purely
technological elements (Prout 1996). ANT’s approach rejects the often taken for
granted nature of technology and traces the socio-technical relations that are
implicated in the development and implementation of (new) technologies

(Williams-Jones & Graham 2004).

Prior to ANT, the primary response within social studies of technology to
this taken for granted, value-neutral perspective on technology had been to
reverse the relationship of causality between society and technology. That is,
rather than technology being perceived as an external force impacting on
society, social studies of technology took social processes as a starting point for
the production and shaping of technologies (Prout 1996). Technologies came to
be studied as the outcome of a complex, diverse composition of social and
economic interests and social processes were mainly thought of as constituting

human meaning-making and activity (Prout 1996). ANT departed from these
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earlier approaches within social studies of technology and rejects the notion that
technologies, and society in general, are primarily shaped through human
meaning and action alone (Prout 1996). ANT’s approach is an attempt to move
away from the dualistic paradigm, and “chicken versus egg” models of causality,
in which the relationship between society and technology had often been
positioned, instead exploring how the social and technological are enveloped in a
mutually influential system. As such, ANT recognizes technologies to both be
shaped by and shaping the social context of which they are part (Williams-Jones
& Graham 2004) and positions technologies as participants within social
interactions (Prout 1996). Therefore, ANT is meant to be more symmetrical than
previous endeavors in social studies of technology that focused on the agency of
human elements to produce reality (Callon 1986). In ANT, all entities are
considered to be hybrids, produced through the pervasive associations between
human and material or non-human elements, which Latour describes as “quasi-

objects” and “quasi-subjects” (Latour 1993; Desai et al. 2017).

In its exploration of how human and non-human elements shape one
another, ANT recognizes the agency of both (Desai et al. 2017). Whereas the
notion of humans having agency is generally accepted (with the exception of
particular, vulnerable settings in which an individual’s agency is constrained, e.g.
due to unequal power dynamics), the notion of non-human elements such as
objects, technologies, and organizations having agency is generally less accepted
(Williams-Jones & Graham 2004). In ANT, human and non-human elements are
conceived of equally as actors, in the sense that they both have the capacity to
act and be acted upon. In other words, in ANT’s frame of reference, actors are
entities that are capable of causing change in, as well as being transformed by,
other actors, which is not restricted to the human (or animal) realm (Desai et al.
2017). To illustrate this concept, Callon & Law (1997) bring up the example of a
telephone that rings; even though you can decide not to pick it up, in that case
the telephone will still have affected you by initiating a decision-making process
and thereby have caused a response. Specifically in relation to genetic data, it is
indeed the case that people use data, analyze it, and do other things to data.

Equally, however, the data themselves influence what people can do with them

50



and how (Desai et al. 2017). For instance, data affect how genetics professionals’
work, they structure organizational processes, and lead organizations to take

particular decisions over others (Desai et al. 2017).

According to ANT, human and non-human actors are involved in networks, in
the sense that their agency is contingent on other actors. To enable an actor to
act, others need to act as well (Bencherki 2017). A seemingly single actor, such as
a cashier who rings up your purchase, completes this act by taking partin a
network consisting of scanners, access to an electricity grid, and shared
agreements on currency, amongst others. This means that a single action is
carried out through a network of multiple people and things (Bencherki 2017;
Williams-Jones & Graham 2004). Technologies such as genetic testing are
composed of networks which include, among others, patients, families,
molecular and clinical geneticists, technicians, genetic counsellors, healthcare
insurance providers, hospital buildings, financing, genetic sequencers,
laboratories, and analytical software algorithms (Williams-Jones & Graham
2004). The (sometimes continuously) changing nature of each actor — for
instance through the discovery of new associations between particular genes and
diseases or a broadening of the type of clinics and medical professionals through
which genetic testing is offered — reverberates throughout the network and
causes the technology itself to change (Williams-Jones & Graham 2004).
Therefore, within the paradigm of ANT, genetic test results are the outcome of a
complex network of interactions between different actors and many different

kinds of labor, rather than a natural state of fact (Bencherki 2017).

Many of the actors within the networks that make up technologies, such as
genetic testing, are not evident at first sight, because they are not visible within
places where the technology is used, such as a doctor’s office; they are an absent
presence (Law 2002) that shapes and is shaped by the technology and it is ANT’s
aim to “uncover” these actors and the relationships between them (Bencherki

2017). Therein lies ANT’s great benefit for the purpose of exploring how genetic
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test results come into existence. By tracing the network of actors, including those
within the broader context around genetic testing — i.e. by opening up the black-
box of actor-networks (Bencherki 2017) — ANT offers a possibility to explore how
the interaction of all these different actors produces genetic test results. The
challenge then, is to unpack the processes and actors that underlie the
production of genetic test results, but which may not be straightforward or easily
visible (Strathern 1999). By bringing the interactions between different actors to
the surface, ANT offers a helpful framework to explore how biomedical norms,
values, and concerns become encoded in genetic test results and therefore allow
for ethical reflection on the development and implementation of new genetic

testing technologies.

Instead of only focusing on the interactions between human actors, the
scope and depth of this ethical analysis is expanded by treating genetic data as
an active participant in these interactions, that has the ability to affect the
decision-making processes of other actors, such as patients, families, and
healthcare professionals. Particularly in the context of new genetic testing
technologies, the high amount of genetic data that are produced as well as the
software systems that are used to analyze these data are important actors that
need to be explored in terms of how they shape social norms, values, and
decisions made by genetics professionals, patients, and their families. By
exploring genetic data as they travel between different contexts, interact with
different actors, and are translated into reports, medical treatments, and further
testing opportunities, they can reveal relations and practices that may be
different to those generally recognized within the field of medical genetics (Desai

et al. 2017).

Drawing on ANT by focusing on genetic test results as being produced
through the interactions between different actors and thinking of genetic data as
an actor within that network of interactions therefore expands the scope of
issues that need to be considered around new genetic testing technologies. This
kind of analysis adds to and goes beyond the focus on psycho-social effects of
genetic testing which has taken centre stage within the social and ethical

literature around genetics (Williams-Jones & Graham 2004).

52



53



54



Chapter 3 Methodology and research design

In this chapter, | describe my strategy to engage with the main aim of this
research project. As discussed earlier, this thesis aims to contribute to good
patient care in the context of the rapidly evolving landscape of genetic testing
technologies. Towards this aim, | explore the central research question of how
social processes influence the construction of genetic test results. | look at how
genetics professionals, patients, and their families, and the interactions between
them, as well as the contexts in which they are situated, play a role in how
genetic test results come into being. | specifically focus on how results are
constructed in the face of uncertainties that arise from interpreting the
implications of genetic data for health outcomes. In doing so, this thesis
attempts to bring to light implicit processes that shape genetic test results, which
provides an opportunity to reflect on medical practice. By using clinical genetics
as a case study, this research seeks to highlight the wider relevance of this kind
of research for the implementation and use of other kinds of testing

technologies.

Considering that the construction of genetic test results involves decision-making
on which genetic data to include in the result, as well as the process of how the
meaning of the data is defined, my aim and central research question are
approached by exploring the following sub-questions. As argued in Chapter 2,

these are underrepresented within the existing academic literature base.

1. How do genetics professionals make decisions about which genetic data

to report or communicate to patients as their test result?

2. How is the meaning of genetic data and their (un)certainty constructed
within the clinical encounter between patients, families, and genetics

professionals?
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What follows in section 3.1 is a discussion of the approach taken to explore the
research aim and questions, where | make a case for adopting an ethnographic
methodology. This is followed, in section 3.2, by a description of the context in
which my research is situated, i.e. the genetic clinic. | commence with a general
description of a clinical genetics service and the spaces in which different actors
come together to discuss genetic data and results. Subsequently, | describe the
two specific genetic clinics, one in the Netherlands and one in the United
Kingdom that constituted the sites of my research. This constitutes the setting in
relation to which | subsequently discuss, in section 3.3, how | applied an
ethnographic methodology in practice. | outline the research design by
describing the mixed qualitative methods suitable for understanding how genetic
test results are constructed in practice, as well as the considerations behind
these processes of construction. In section 3.4, | reflect on the comparative
dimensions of the project due to the joint nature of my PhD research, which
allowed me to conduct my research both in the Netherlands and in the United
Kingdom. | end this chapter with section 3.5, which discusses ethical

considerations involved in this research project.

3.1 Research approach

In determining an approach that explores how genetic test results are socially
constructed, the researcher’s ontological and epistemological position are
important considerations. Any research approach is dependent on the
researcher’s beliefs about reality, as well as on their beliefs about how we can
gain knowledge and understanding of this reality, respectively the researcher’s
ontological and epistemological position (Giacomini, 2014). In other words, how |
perceive genetic results and their meaning and how | believe we can gain an
understanding of genetic results through research will determine my

methodology and methods.

| turn now to elaborating on my ontological and epistemological position in
relation to this research. Subsequently, | discuss how ethnography constitutes a
suitable approach for addressing the aim and research questions of this PhD

project.
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3.1.1 Ontological and epistemological position

My training in anthropology constitutes a key influence in my approach to
research. This field generally considers reality to be mediated by subjective
experiences and sociocultural context (Gilbert, 2006). My research is built on the
ontological notion that social and cultural processes have an important role in
shaping medical knowledge, and this reflects the position adopted by other

academics in the field (Seale, 2001; K. White, 2002).

| approached my research from the perspective that genetic knowledge does not
merely exist as a biological fact communicated between healthcare
professionals, patients, and families. Rather, as discussed in Chapter 2, this
communication also constitutes a social activity in which knowledge around
genetic data, including its certainties and uncertainties, is constructed in the
interaction between different individuals whose experiences, perspectives, and
sociocultural contexts come to bear on how results are constructed. A genetic
result cannot be said to simply be (un)certain or to have a particular meaning, it
is also made into a result with a particular meaning through how individuals
interact with each other and with the data. Thus, my ontological position as a
researcher is that it is not possible to know the objective meaning of a genetic
result or its objective degree of (un)certainty. Rather, what | can know is how the
interaction between healthcare professionals, patients, families, and their
broader sociocultural contexts produces and shapes genetic results, their

meaning, and their (un)certainty.

I must subsequently consider how this process of social construction can be
accessed and understood through research, i.e. my epistemological position. To
understand how different actors construct genetic test results, my ontological
perspective, as described above, necessitates a complementary epistemological
position that takes into account the contextual factors, as well as subjective

perceptions and experiences, that shape this process of social construction. In
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other words, | need to explore and interpret how sociocultural processes - such
as people’s perspectives, attitudes, and norms - play a role within individual and
collective processes of decision-making and developing meaning around genetic

data.

In summary, my ontological position situates knowledge as contextual in that it is
(inter)subjectively and socially constructed. Epistemologically, that is in order to
understand this process of knowledge construction, | need to look at the broader
context of actors’ perceptions, interactions, experiences, and other sociocultural
processes. My ontological and epistemological position consequently requires a
methodology that provides access to this broader context. What follows is a

discussion of how ethnography is appropriate for this purpose.

3.1.2 An ethnographic approach

Ethnography is a body of philosophical principles and practical tools to study
social behaviours, communication, lived experiences, and perceptions within
communities (Reeves et al., 2008). Ethnographic research approaches its subjects
from an emic or insider perspective in that it explores how people within a social
group think about, perceive, and experience particular phenomena (Kottak,
2014). Ethnographic research typically requires the researcher to immerse
themselves in the setting they are studying, so as to grasp the social meanings

existent within (Goodson & Vassar, 2011).

An ethnographic methodology aligns with my ontological and epistemological
position in that it acknowledges people’s subjective and intersubjective
experience of reality. Rather than reality only existing external to the observer,
who can objectively experience, perceive, and know this reality, ethnographic
principles recognize that perceptions, beliefs, norms, values, and habits are
shaped by their social environment and inform an individual’s experience of
reality (Bickman & Rog, 2009). An ethnographic approach was therefore
necessary in helping me explore how contextual, sociocultural processes shape
how genetic results are constructed and communicated within the genetic clinic.
To understand the context that shapes these results, | needed to immerse myself

within it and spend time inside a genetic clinic. Rather than offering a
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momentary snapshot, ethnography allows for an exploration of how results
change over time and within different contexts, permitting me to observe, for
instance, how results were spoken about within a meeting between genetics
professionals and subsequently how they were constructed within a clinical

encounter between a patient and their genetics professional.

Considering that ethnography requires the researcher to fully immerse
themselves within the area of study, learning about the social and cultural life of
their participants (Lewis & Russell, 2011), | now turn to describing the context in

which my research is set, namely the genetic clinic.

3.2 The genetic clinic

Similar to other settings in which a healthcare service is provided, the genetic
clinic is a space where many different individuals and professions converge. In
the genetic clinic, patients'® and their relatives, researchers, and healthcare
professionals with varying levels of experience, such as medical doctors, genetic
counsellors, and laboratory staff, are all directly or indirectly involved with one

another.

Below | describe the spaces and pathways that generally exist in and around
genetic clinics in order to provide readers with a feel for what a genetic clinic is

and how it operates. In Chapter 1, | discussed how genetic testing works and who

15 use the term ‘patient’ for anyone who is referred to a genetic clinic to seek advice and
information on genetics and genetic testing. In my thesis, the term patient refers to the care
relationship between a healthcare professional and an individual seeking their advice. As such, |
do not use this term exclusively for individuals who are experiencing symptoms. At my research
site in the Netherlands, the Dutch word for ‘advice seeker’ was sometimes used in lieu of
‘patient’ because not every individual who is referred to the genetic clinic identifies as a patient.
However, as this is not a common term in English and might raise confusion in reading this thesis,
I have opted not to use it. In the English research literature, the word ‘client’ is sometimes used. |
have decided against its use to prevent confusion with commercial settings and relationships and
based on research that indicates a majority of healthcare recipients prefer the term ‘patient’ over
terms such as ‘client’ or ‘consumer’ (Costa et al., 2019).
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is involved in this process. Here, | elaborate on how patients and their families
might come into first contact with the genetic clinic and | discuss some of the
main spaces in which different actors come together to talk about genetic data,
which therefore constituted the main focus in my data collection. Following this
general description, | go into detail about the two genetic clinics that formed the

main sites of my research.

3.21 Patient populations and their pathways to the genetic clinic

There are different paths that may result in an individual coming to the genetic
clinic as a patient. Some people may have grown up knowing they were at risk of
a genetic condition, for example if one of their close relatives was affected by a
condition with a known genetic aetiology, such as the neurodegenerative
condition Huntington’s Disease. These people may have thought about and
discussed decisions around genetic testing for a very long time before coming to
the genetic clinic. Others may enter the genetic clinic more ‘abruptly,” for
instance if they are pregnant and their obstetric ultrasound scan detects an
abnormality in the baby and their clinician suspects an underlying genetic issue.
Similarly, critically ill new-borns might receive a rapid assessment by genetics
professionals as part of their care, a process that involves professionals from
different specializations seeking to understand what might be causing the new-
born’s health problems. Considering that genetic information could have a stake
in most, if not all, areas of healthcare, the genetic clinic is home to a patient
population that is medically highly diverse. As such, the genetic clinic
encompasses diverse patient populations who access the clinic via different
pathways, be it through direct referral from their general practitioner or

indirectly via other fields of medicine.

Below, I highlight two different settings within the genetic clinic and its patient
populations: the diagnostic setting, which involves patients who might want to
explore a possible genetic aetiology of their symptoms, and the predictive
setting, which includes patients from families with a known hereditary condition

for which genetic testing might be available.
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3.21.1 Diagnostic setting

Patients and families with a broad range of symptoms and issues come to the
genetic clinic in order to explore or diagnose a potential genetic factor in their
conditions. As such, patients of all ages, from fetus to elderly, may be
encountered in the genetic clinic, with issues such as heart conditions, cancer,
learning difficulties, developmental delay, muscular and skeletal disorders, and

neurodegenerative issues.

Importantly, many people seen in the genetic clinic are there not (only) for their
own sake, but also for the benefit of their child or other relative(s), as their
genetic investigation might help healthcare professionals in establishing risks or

diagnoses for these relatives.

Despite the fact that there may be a genetic element to a vast proportion of
existing medical conditions, not all patients are referred to a genetic clinic for
diagnostics, nor are all referrals accepted by publicly funded clinics. It is relatively
rare for the genetic contribution to a disease to be both major and (currently)
identifiable. Therefore, the patients and families who are predominantly seen in
the genetic clinic are those for whom there is a strong suspicion, based on their
symptoms or family history, of a single genetic variant playing a dominant role in
their condition.® Many medical conditions are known to be a product of many
different factors, without there being a predominant genetic factor involved in
their manifestation. In such cases, the identification of one specific contributing
genetic variant would be uninformative as it only constitutes a small part of the
development of symptoms. Currently, complex, multifactorial analyses of genetic
data are not yet able to offer information that is useful for clinical practice.

Nonetheless, some genetics services still offer counselling in such cases, e.g. in

16 This is commonly referred to as monogenic conditions.
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the context of the intersection between genetics and depression or psychiatric

illness (Austin, 2020).

3.2.1.2 Predictive setting

Patients and families may come to the genetic clinic not because they are
currently experiencing symptoms, but rather to discuss opportunities around
genetic testing for the potential risk of developing symptoms in the future. For
instance, there may be a known genetic variant within a family that predisposes
those who carry the variant to develop a particular condition. Asymptomatic
family members can come to the genetic clinic to find out more about their

future risk of developing this condition.

Similar to the diagnostic setting, people who visit the genetic clinic do so not only
for their own sake. Individuals seen in a predictive setting may include pregnant
persons who wish to explore the risk posed to their unborn child, as well as
parents who want to know more about their children’s future risk. Generally, in
the context of predictive testing for conditions that occur later in life rather than
in childhood, the genetic clinic does not test children. The reasoning behind this
practice is that individuals need to be given the opportunity to consider whether
or not they want to know their risk for developing a specific condition (Lucassen
et al., 2010). However, parents and children may still be welcomed to visit the

genetic clinic for an ongoing conversation about the right time for testing.

Below, | describe what happens upon referral of these patient populations to the

genetic clinic for their clinical appointment.

3.2.2 Clinical appointments

When a patient is referred to the genetic clinic, they will see a genetics
professional for their clinical appointment, an encounter often referred to as
genetic counselling. Two broad groups of clinical professionals take on these
consultations: those with a medical training — specialty trained clinical geneticists
or junior doctors — and genetic counsellors, i.e. nurses or science graduates who
have completed or are in the process of completing a specialized training

program.
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A clinical appointment serves as a space to talk through information, reasons,
motivations, and possible consequences in the context of a specific patient’s or
family’s engagement with genetics and genetic testing. In addition to the
exchange of biological and medical information, such as how genes and heredity
work, risk calculations, possible tests and test outcomes, and a patient’s
(medical) family history, clinical appointments often involve exploration of
psychosocial aspects. An important task of the clinical professional is therefore to
understand what led patients and families to visit the genetic clinic and what

kind of information they are seeking:

“[T]he core task of genetic counselling is to provide information about
(possibly) genetic disorders to clients who seek this information. The
clients may be looking back in time, seeking an explanation, or they may
be looking forward in time, wanting to know about what might happen
in the future. Therefore, the process of counselling must begin with
listening, to find out from the clients what their questions are.”

(Angus Clarke, 1994)

In addition to finding out what questions patients and families might have,
healthcare professionals will frequently ask questions that attempt to shed light
on and help patients and families make sense of important social, emotional, and
economic aspects surrounding genetics and genetic testing. The following is an

example of this practice:

During a discussion at a conference, a genetic counsellor pointed out
that patient questions often seem very simple or practical on the
surface. For example “What is the recurrence rate of this condition for
my children?” The counsellor reflected, however, that it is never just a
cognitive question, as it has deep emotional roots that need to be

explored during counselling. Therefore, it is important and fruitful to
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explore what is behind that question.

Observation notes 16 June 2019

However, this kind of extensive discussion does not take place in all cases within
the genetic clinic. In an acute setting, for example the case of a severely ill baby
on the neonatal intensive care unit, there is not always time or emotional
capacity for an extensive conversation around genetic testing. In this kind of
case, a rapid genetic test may be conducted, along with a battery of medical
tests, based on a brief rather than extensive conversation with the parents.
Other patients may neither expect nor be interested in exploring psychosocial
subjects and primarily come to the genetic clinic with the intention of receiving a

genetic test:

“And | found it kind of strange... | went along thinking it would be more a
practical medical thing, clinical thing, and it felt more like a counselling
session, which is probably what it was... I’'m kind of like: ‘Yeah, right, I’'m
!III

here for this genetic test, you know, let’s get on with it

Interview with patient Cyrus

Therefore, the content and tone of the conversation during clinical appointments
depends on the situation and on questions specific to particular patients and
families. The clinical professional’s assessment of whether and what kind of
genetic testing might be relevant to their patient constitutes only one part of the
clinical appointment. Around this medical evaluation, a much broader discussion
often exists regarding what led patients or families to engage with the genetic
clinic, what kind of information they are hoping to gain, and what possible
consequences this information might have for the patient and their family. By
this means, discussions during clinical appointments are often intended to
cultivate psychosocial wellbeing in patients and their families, as well as facilitate
informed decision-making about whether and when genetic testing would be the

right choice (if this is an option).

Genetic testing takes place in case genetics professionals have assessed that a
genetic test should be offered and a patient or family makes the decision to

undergo the test. The time between taking the sample and being able to discuss
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the test result with patients can vary from days (in urgent cases) to months.
Clinical staff may communicate the outcome of genetic testing to patients and
families in a variety of ways. The manner is usually agreed between patients and
their clinical professionals during the initial appointment. This may be by
telephone, letter, clinical appointment, or by any combination of these three

options.

Conversations around the test outcome centre on informing patients and
families about what kind of genetic information was (or was not) derived from
the patient’s genetic data and how this relates to the patient and their family.
What does a test result mean for the patient? What are the implications for
relatives? What might consequences be for future offspring? How might the test
result impact patients’ and families’ prognoses, therapeutic interventions, clinical
monitoring, and other kinds of medical decision-making? Based on the test
outcome, what kind of support groups and services might be available? And, less
frequently, how might the test result affect insurance policies? Some, or most, of
these questions may have been extensively discussed during the initial clinical
appointment, and the follow-up appointment may build on that earlier
conversation, whereas other questions may constitute new territory. This may
particularly be the case for unexpected information, such as an incidental
finding, that could not have been anticipated nor discussed prior to testing, other

than in broad strokes and concepts.

This conversation may constitute the closing chapter of a patient’s or family’s
engagement with the genetic clinic. However, for some it is part of an ongoing
interaction. Some patients may be offered further testing opportunities. For
instance, if the information constructed from a patient’s genetic data is uncertain
in terms of its significance, or if no relevant information was derived, the
possibility of broader testing may be discussed. Patients and families might also
be informed about the possibility that the current interpretation of their test

result could change over time; as more knowledge and evidence is generated
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around genetic variants, a variant’s meaning may change. They might be
requested to contact the clinic in a few years’ time, or told they might be

contacted by the clinic in case this happens.

3.2.3 Clinical meetings

As in most fields of healthcare, clinical meetings play an important role in the
process of interpreting genetic data and establishing the management of specific
patient cases. During these meetings, different professionals come together to
discuss patient cases and identified variants in their genetic data. Many of these
meetings are multidisciplinary and are attended by different kinds of healthcare
professionals, such as laboratory staff, social workers, clinical geneticists, genetic
counsellors, and professionals from different specializations. Although these
meetings are often scheduled at routine times, attendance can vary, as
professionals’ schedules routinely change based on clinical appointments with
patients. This provided an interesting opportunity for analysis in the context of
this research: since the constitution of these meetings continuously changed, |
was able to analyse how different considerations, perspectives, and dynamics

could lead to different decisions being made around genetic data.

Discussions involve a range of subjects, such as interpreting data by looking at
particular identified genetic variants to establish their involvement in a patient’s
symptoms, decision-making around which information should be included in the
laboratory report, and what should be communicated to a patient, as well as

plans for treatment, monitoring, (further) testing, and advice for relatives.

By this means, clinical meetings provide a space for genetics professionals to
gather insights from colleagues that can be used as input for how genetic results

should be constructed from patients’ data.

3.2.4 Research sites

Due to the nature of my research position, which was the outcome of a
collaborative venture between a research team in the Netherlands and a

research team in the United Kingdom, each with strong ties to a particular
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genetics service, | had the opportunity to conduct the majority of my research at
two sites in different countries: a genetics service in the Netherlands and a
genetics service in the United Kingdom. | approached this as an opportunity to
include more variety in cases and context within my research, rather than
allowing for a comparison between two services or countries. In this section, |
describe each study site, focusing on organizational structures, employees, and
patient care, in order to provide contextual information for the research findings

that follow in subsequent chapters.

3.24.1 Clinic A: a genetic clinic in the Netherlands

In the Netherlands, providing genetics services, such as counselling and testing, is
limited to healthcare professionals from certified clinical genetics departments
and laboratories. Despite the fact that healthcare professionals from other
specializations are sometimes involved in the process of genetic testing of a
particular patient, this is part of a collaboration in which both clinical and
laboratory genetics professionals are engaged. Clinic A is one of these certified
clinical genetics departments, located within a university hospital that

encompasses many different fields of healthcare.

The clinic consists of several spaces: an in-house laboratory, a hospital clinic
where patients are seen, and an office where the staff work when they are not
seeing patients or working in the laboratory. This final space is where | too was
located for the first two years of my research, before | relocated to the United
Kingdom. Therefore, | was in daily contact with clinic A’s staff, particularly its
clinical geneticists and genetic counsellors. This greatly facilitated my
recruitment, as | was able to approach potential participants in person, tell them
about my research, and inquire whether they would be interested in
participating. Similarly, | would hear about interesting cases at clinical meetings
and subsequently ask whether | might be able to sit in on these consultations,

pending approval from the patients or families in question.
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Clinic A employs many different kinds of professionals on the interface of patient
care, research, and education. Medical doctors employed by the clinic are clinical
geneticists who have completed specialist training in clinical genetics, as well as
junior doctors. A number of junior doctors who work at the clinic are also
training to become clinical geneticists. There are also genetic counsellors, who
have received in-house training at the clinic or another clinical genetics
department to qualify them for their work. The clinic’s social workers are
involved in cases that are potentially complex in terms of their psychological or
social implications. As the clinic has an in-house laboratory, its staff also includes
laboratory analysts, specialists, and bioinformaticians who are responsible for
mapping and interpreting genetic material, as requested by doctors and genetic
counsellors. Finally, the clinic employs researchers, such as myself, who are
occupied with exploring a range of different areas related to genetics, from
molecular processes to the ethical, psychological, and legal implications of
genetic testing. Many employees at the clinic wear several hats, in that they
might be both a clinical geneticist and a researcher, or a laboratory specialist and

a genetic counsellor.

The services offered by genetic clinics in the Netherlands are covered by public
healthcare, although patients do need to pay a set maximum fee per year upon
referral (usually around €385 depending on one’s healthcare insurance) for all
specialized healthcare services in the Netherlands, including clinical genetics.
Clinic A does not offer any private services. In other words, all services are

provided on referral or request by healthcare professionals.

In Clinic A, patient care regularly intersects with research, as service pathways
that are not currently part of routine care may first be explored within a research
context. For instance, during my time at Clinic A, routine care for pregnancies
with particular ultrasound anomalies involved a type of genetic test to examine
the DNA of the fetus on a chromosomal level. A research project was set up to
explore a broad test that would map fetal DNA on a base level (visualizing the
“letters” of genetic code). This particular project combined patient care and
research in that a healthcare service was offered to patients for the purpose of

its evaluation.
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Clinic A predominantly cares for white, Dutch outpatients. However, some of the
clinic’s patients are from other countries and do not speak Dutch, thereby
making genetic counselling a more challenging endeavour, requiring the
involvement of translators. In addition, genetics professionals at Clinic A

regularly engage with inpatients in other departments at the university hospital.

Routine patient care is organized via several teams of genetics professionals. The
cardio team is centred on patients with hereditary heart conditions. The onco
team focuses on patients and families with cancer. The general team cares for
patients with different kinds of symptoms and conditions, such as
neurodevelopmental issues, skeletal, muscular, and skin conditions, and
anatomical anomalies. The prenatal team is concerned with pregnancy and fetal

anomalies. Some of Clinic A’s staff are members of more than one team.

Patients’ clinical appointments may vary in length, but there are generally 40
minutes scheduled for each patient. Patient samples are usually tested by Clinic
A’s in-house laboratory, although samples may sometimes be sent to other
(inter)national laboratories that specialize in certain kinds of testing and
conditions. The turnaround time from taking a patient’s sample to
communicating the test outcome varies significantly in length. For simple tests
that look at a single gene, this can be around 6 weeks. For complex tests that
map large parts of the genome, it may take as long as 6 months. Clinic A also
utilizes fast-track pathways for urgent cases, such as critically ill new-born babies,

so that results are available within days instead of months.

Incidental findings derived from patient data are often discussed during clinical
meetings. However, Clinic A also has an incidental findings committee, consisting
of a variety of professionals, including an ethicist and a lawyer. The committee
offers genetics professionals another space in which to discuss incidental findings
and provides input on how to make decisions around the communication of

incidental findings to patients. In my time at Clinic A, | never witnessed a genetics
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professional calling on or being advised to involve this committee and these

cases appeared mainly to be resolved within discussions with direct colleagues.

3.24.2 Clinic B: a genetic clinic in the United Kingdom

Clinic B is also embedded in a university hospital that offers services in many
different areas of healthcare. It consists of a hospital clinic where outpatients are
seen, as well as an office where Clinic B’s staff work when they are not in clinical
appointments with patients. Many of Clinic B’s staff routinely travel between
several hospital locations in order to facilitate access to genetics services
throughout the region. Clinic B does not have a laboratory on site, instead
collaborating with a laboratory in the region that tests and interprets most of

their patient samples.

As part of the agenda to roll out genetic testing across the NHS, healthcare
professionals from other specializations can request genetic testing from a

laboratory without involvement of genetics professionals.

Similar to Clinic A, Clinic B employs medical doctors and genetic counsellors. The
clinic’s medical staff consists of clinical geneticists, as well as junior doctors,
some of whom are in specialist training to become clinical geneticists. Clinic B
employs genetic counsellors who have a degree in genetic counselling, which is a
master’s degree offered by UK universities. Clinic B also employs trainee genetic
counsellors who are still in the process of obtaining this degree. In terms of the
professional distribution of tasks and responsibilities, and similar to Clinic A,
Clinic B’s medical doctors generally have a significant focus on diagnosing genetic
conditions and play an important role in multidisciplinary discussions about
medical management of conditions, whereas the work of genetic counsellors
generally places a stronger emphasis on psychosocial implications for patients
and their family members. In contrast to Clinic A, Clinic B does not employ any
social workers. Patients in need of additional psychosocial care might be referred

to external services.

Genetic counselling and testing in the United Kingdom is available on the NHS

and therefore free of costs for patients. Clinic B does not offer private services.
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However, some UK laboratories, including Clinic B’s partner laboratory, may

accept requests for genetic testing from private UK clinics.

Clinic B is also a site where research intersects with patient care. For instance, it
is one of the participating clinics in the UK’s 100,000 Genomes Project. This
project, funded by the British government, has completed mapping 100,000
genomes of patients and families with rare diseases and cancer, in the hope of
understanding more about the potential genetic aetiology of these conditions.
Some of the data are currently still in the process of being interpreted. For
patients, participation in this project potentially means finding a genetic
diagnosis that could help explain their symptoms and offer insights for

treatments.

Clinic B mostly caters to a white British patient population. Its patient care is
organized along three main arms, similarly to Clinic A: the cancer genetics team,
the cardiogenetics team, and the general genetics team. There are also specialist
clinics and interests within each team, such as a neurogenetics clinic. Clinical
appointments and turnaround times for tests are similar to those of Clinic A:
there are generally 40 minutes scheduled for each consultation and fast-track

testing is available for urgent cases.

In addition to departmental clinical meetings, there are also UK-wide meetings
that have grown in popularity and attendance over recent years and constitute a
space specifically focused on the discussion of ethical issues and dilemmas in
genetics practice. These meetings offer a platform for genetics professionals,
including Clinic B’s staff, to discuss cases they find ethically problematic in order

to get input on how to resolve a particular issue or for educational purposes.

33 Research design

Ethnographic methodology utilizes a number of practical “tools” or qualitative

research methods to gain access to the ‘insider’ or emic perspective of
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communities studied. On the following page, | include a visual depiction of my

research design to provide an overview of the methods used (Figure 6).

The first phase of my research commenced with exploratory work, in which |
immersed myself within the genetic clinic and scoped out the areas | wanted to
explore. At this stage of my research, as my main foci and research questions
were still developing and changing, | used methods that would allow me to get a
sense of the genetic clinic and its challenges. Concretely, | spent my time
observing what was happening within the clinic, primarily by attending clinical
meetings and appointments. | also spoke with clinical and laboratory genetics
professionals to get a sense of their work. First, by having a number of
conversations with multiple genetics professionals simultaneously (i.e. focus
groups) in order to gain a sense of the relevant and challenging themes within
their work and in order to witness the dialogue between different perspectives
on those themes. | subsequently followed this up with one-to-one conversations
to allow for more in-depth discussion of individual genetics professionals’ own

experiences.

Throughout this exploratory work and concurrent review of literature, my
research question and aim increasingly took shape. | selected methods that
would allow me to understand how genetic test results are constructed in
practice by genetics professionals, patients, and families, as well as the
considerations behind these processes of construction. For this purpose, | took a
‘triangulation approach' in the second phase of my research. | use the term
triangulation to denote the exploration and comparison of three different angles
on the same case, namely observing clinical consultations and subsequently
having one-on-one conversations with the clinical professionals and the patients
or families who had attended those consultations. This allowed me to explore
the construction of results from different angles, namely through my own
observation of the consultation and from professionals’, patients’, and families’

perspectives.

In what follows, | elaborate on these qualitative methods, the rationale for using

them, and how they were applied. | subsequently discuss how | gained access to
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my research sites and recruited my participants, as well as how | consequently

analysed the research data that | collected.

Ethics approval for this research project was granted by the UMCG medical
ethics committee (Registration number: 201700061), the University of
Southampton, and the Health Research Authority (IRAS project ID 249060, REC
reference 19/EM/0024). The documents used to carry out this research
(participant information sheets, consent forms, and topic guides) can be found in

Appendix C.

RESEARCH DESIGN

PHASE I (NETHERLANDS) & PHASE II (UNITED KINGDOM)

Regular observations of Focus group I with clinical
PH ASE I clinical meetings and geneticists and genetic
clinical appointments counsellors
Immersion in
field & scoping

out important Recruitment of clinical genetics Focus group II with

themes profeszsionals and laboratory laboratory genetics
genetics professionals professionals

Interviews with clinical
genetics professionals

Semi-structured interviews
with professionals who

PHASE Il Recruitment of Observation of attended appointments
s clinical genetics —  clinical

Triangulation : "
professionals appointments

study Semi-structured interviews

with patients and families
who attended appointments

Figure 6: Visual depiction of research design
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331 Observing how genetic test results are constructed in practice

To understand how genetic data are shaped into results within the genetic clinic
and how social processes play a role in that transformation, | observed spaces in
which different actors come together to discuss genetic data, specifically clinical
meetings between genetics professionals and clinical appointments between

patients, families, and genetics professionals.

Some practices may not be articulated when talking to study participants, for
example because they are implicit or considered common sense. Hence,
observation is an important tool to gain insight into some of the tacit processes
of clinical practice. Moreover, observation provided me with an opportunity to
understand the context of working at a genetic clinic, such as how much time a
genetics professional has to spend with an individual patient or case and what
their workload is, as well as common themes, principles, and questions that
guide clinical practice. By providing context of daily work life to the research
guestions, these aspects further aid in unpicking how genetic data is transformed
into results. To capture this context, ethnographic methodology encourages the
researcher to write elaborate notes on what is observed and learnt, so that
processes can be understood in terms of their context. This “thick description”
(Geertz, 1973) includes many specific details and a mapping out of social
structures and patterns, as well as commentary and interpretation by the
researcher regarding the meaning of what is observed. This can be contrasted to
‘thin description’, which can be defined as factual reporting without any
interpretation on the part of the researcher. | collected these observations in the
form of hand-written and computer-typed notes, to which | often added more

detail from memory immediately after | had returned to my desk.

Ethnographic methodology encourages the researcher to be guided by what is
learnt and observed in the field when it comes to shaping and (re)negotiating the
research foci (Trnka, 2017), which can facilitate that the research reflects the
voices and priorities of study participants and ensure relevance for the subject of
study. My focus during these observations therefore evolved significantly

throughout my research and commenced with an extensive period of exploratory
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work in order to gain a sense of how a genetic clinic operates and identify
relevant areas of research. This led me to pay particular attention to interaction
between different actors, how clinical policies were negotiated in relation to
specific patient cases, processes of meaning-making and interpretation in
relation to genetic data, and how decisions were made around the reporting and

communicating of genetic information.

My Dutch research team had strong ties with a genetic clinic and this connection
allowed me to access and fully immerse myself in the daily work of this clinic. |
worked on site and was able to build rapport with and befriend the genetics
professionals at the clinic, which was facilitated by the fact that my native
language is Dutch. At the start of my research, | asked genetics professionals of
different teams when their clinical meetings took place and whether | could join
in to observe. This led to me routinely attending various clinical meetings with

different foci (such as cardiology or oncology) on a weekly basis.

My position at clinic A, allowed me to work full-time within the space of a
genetic clinic together with its clinical staff. This provided me with the
opportunity to attend clinical meetings routinely, to have many informal
conversations with clinical genetics professionals, and to attend, ad hoc, clinical
appointments between patients and professionals that had been discussed
beforehand during meetings. As such, the context in which | was situated during
these first two years of my research led to most of my data being collected from
clinical professionals and their interactions with patients, families, and other

genetics professionals such as laboratory staff.

| have made the methodological and stylistic decision to write up most of the
observations that | use to support my claims in chapters 4 — 6 as part of the main
text, rather than separating them from my analysis through indentations or
other stylistic means. The reason for this decision is that | consider the boundary

between observation and analysis to be a blurred one. Whilst observing and
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describing what is observed, the way that the researcher picks up on events,
orders them, and concentrates on particular themes, depends on the subjective,
analytical lens through which they approach their research subject (Oksiizoglu-
Guven 2017). Therefore, | have chosen to write my observations into the main

text and | consider the main text to be part of the empirical material.

3.3.2 In-depth exploration of considerations in the construction of

results

To ensure an in-depth exploration of the perceptions involved in understanding
and interpreting genetic data and results, as well as the considerations
underlying decision-making around genetic data, particularly those that cannot
be observed, this research includes in-depth conversations with genetics

professionals, patients, and their relatives.

My observations of clinical meetings and consultations played a crucial role in
steering my interview questions. The interviews subsequently provided an
important opportunity to ask professionals, patients, and their family members
about their values, perspectives, and motivations that underpinned the decisions
they made regarding which genetic data to report and which aspects of the data
to emphasize during clinical consultations. Whilst observing consultations, |
would write down the themes that were discussed, considered which subjects
received the most or the least attention, and noted the kinds of words and
sentences used. Subsequently, | could ask genetics professionals, patients, and
family members about why they paid particular attention to these subjects, or
why they chose to use those particular words. For instance, during clinical
meetings | would observe a wide range of different genetic variants being
discussed for a single patient case, whilst genetics professionals used their
collective knowledge to “cross off” the variants they thought were not relevant
for the patient’s case and therefore should not be reported. This led me to ask
genetics professionals about how they made these decisions and how they felt
about not reporting these data. This strategy provided important, in-depth data
for my research questions, which attempted to uncover these unarticulated

considerations that play a central role in the genetic clinic.
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| have chosen to conduct these conversations in a semi-structured manner,
meaning that the researcher has a conception of the topics to be discussed but
simultaneously allows space for participants to guide the conversation towards
topics and issues relevant to them. This approach can help bring to light
significant notions and perspectives in the context of the research that were not

previously considered by the researcher.

In the initial phase of my research, | chose to have a number of in-depth
conversations with multiple healthcare professionals simultaneously (i.e. focus
groups), as a means to scope out and get a feel for themes around genetic data
within the genetic clinic. The first focus group included clinical geneticists and
genetic counsellors and focused on uncertainty in relation to genetic data. |
conducted a second focus group with laboratory staff on evolving evidence and
knowledge in relation to the meaning of genetic data. Stimulating and observing
the discussion between different healthcare professionals helped me tease out
some key areas on which genetics professionals might align or differ. In this
sense, focus groups were a suitable means to identify tensions between the
different ideas and values that shape the construction of genetic results, as well

as shared principles and norms in the genetic work place.

After the initial scoping phase of my research, | continued with one-on-one
interviews because | needed these conversations to offer space for in-depth
exploration of a specific case that the interviewee had been involved in (as
patient, family member, or healthcare professional). This was particularly
important during the later stage of my research, in which my data collection
followed a triangulation approach. Furthermore, focus groups might not provide
the confidentiality and privacy required for patients and families to discuss highly
personal matters. Similarly, genetics professionals might feel restrained in their
ability to express some of their perspectives and opinions if other healthcare
professionals are present, for fear of negative judgement. The interviews and

focus groups were audio-recorded and subsequently transcribed verbatim.
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A longitudinal design is encouraged for this research project, considering that |
explore genetic results as the outcome of a process that may constantly be
renegotiated and transformed depending on context and interaction between
individuals. A longitudinal research design involves data collection over an
extended period of time to see how the construction of genetic results develops
over time and between different contexts. Due to its ethnographic methodology,
my research is by nature longitudinal in that it observes and explores the genetic
clinic and its healthcare professionals over a lengthy period rather than at a
single moment. It would have been fitting to follow patients and families over an
extended period as well. Rather than capturing a single snapshot of how specific
individuals perceive and construct genetic information, it would be useful to
interview patients and their families on several occasions to understand how
genetic knowledge is renegotiated. However, due to the practical constraints of
the limited time frame | had to complete my research and of conducting research
at different sites in different countries, it was not possible for this PhD project to
have a longitudinal format for collecting data from patients and families. | further
discuss this limitation in the discussion of this thesis, i.e. Chapter 7. Table 1
provides a summary of my data collection. During the first phase of my research,
| conducted 2 years of observation at Clinic A, which consisted of approximately
5 clinical meetings that | joined every week, as well as clinical appointments
between patients and professionals that | attended ad-hoc. | also conducted 9
interviews with genetics professionals: 5 who worked at Clinic A and 4 who were
employed at other genetics services around the Netherlands. The two focus
groups that | conducted were attended by 26 genetics professionals in total, half
of whom were employed at Clinic A, whilst the other half worked at other

genetic clinics in the Netherlands.

During the second phase of my research, | recruited 5 genetics professionals at
Clinic B with whom | attended 23 clinical appointments in total. Subsequently, as
part of my triangulation approach during this phase of the research, |
interviewed these genetics professionals, as well as 11 of the patients and
relatives who had attended these appointments and expressed interest in having

a conversation with me. Due to the outbreak of the Covid-19 pandemic at the tail
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end of data collection for this research project, | was unable to observe clinical
consultations | had scheduled with two other genetics professionals | had
recruited at Clinic B, nor could | interview these professionals and the patients

they had seen in clinic.
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Interviews Focus

groups
ClinicA  Genetic counsellors 1 6
Clinical geneticists 3 3
Junior doctors 1
Laboratory 4
geneticists
*One of these
laboratory
geneticists was
also a genetic
counsellor
Patients/families
ClinicB  Genetic counsellors 3
Counselling trainees 1
Clinical geneticists 1
Patients/families 11
Other Clinical geneticists 3
genetics
services Junior doctors 1

Laboratory
geneticists

13

Table 1: Breakdown of interviews, focus groups, and observations conducted
during my research.

Over the entire course of my research, | conducted 14 interviews
with genetics professionals; 11 interviews with patients/families; 2
focus groups with 26 genetics professionals combined; 2 years of
exploratory observations of clinical meetings and clinical
appointments; and 23 observations of clinical appointments in the
context of the triangulation phase of this research.
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3.3.3 Access, recruitment and data collection

My Dutch research team had strong ties with clinic A and this connection allowed
me to access and fully immerse myself in the daily work of this clinic. | worked on
site and was able to build rapport with and befriend the genetics professionals at
the clinic, which was facilitated by the fact that my native language is Dutch. At
the start of my research, | asked genetics professionals of different teams when
their clinical meetings took place and whether | could join in to observe. This led
to me routinely attending various clinical meetings with different foci (such as
cardiology or oncology) on a weekly basis. Recruitment at this clinic mainly
involved noticing an interesting statement or particular case during a clinical
meeting, and subsequently asking the genetics professionals involved whether |
could speak to them about it during an interview or join them during the related
clinical appointment, where they introduced me to their patients and, depending
on the case, their patients’ families. | also had access to the direct email accounts
of professionals, which facilitated further recruitment for interviews and focus

groups.

My Dutch research team was part of a nation-wide project on counselling
support and patient empowerment in the context of new genetic technologies.
As part of this project, | was able to travel to visit professionals from other
genetic clinics in the Netherlands and this further facilitated my aim of gaining
insight into a broad range of practices and considerations in the process of

constructing genetic results.

My position in relation to Clinic B was different to my position within Clinic A.
Whereas | was located inside the clinical department of Clinic A, in the UK, |
worked in an ethics department located in a different building from Clinic B. To
recruit participants, | presented my research during one of Clinic B's
departmental meetings and handed out expression of interest forms for this

purpose. | was told by Clinic B’s staff that their department is very eager to
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conduct and participate in research, and | believe this may have significantly
aided my recruitment despite my physical absence from their daily work life. As
mentioned earlier, my recruitment and research design at clinic B was more
structured than it had been at clinic A, because | now had a clearer
conceptualization of the research project. Several genetics professionals at clinic
B reached out to me following my presentation, indicating they were interested
in participating in my research. Together we picked dates on which | would
attend their clinical consultations and we agreed on an interview following that.
Subsequently, | observed the clinical consultations of the patients and families
who indicated they were happy for me to attend. After meeting patients and
their families at their clinical appointments, | got in touch with them to invite

them for an interview with me to discuss their experience at the genetic clinic.

334 Data analysis

As described earlier, | collected data in the form of written observation notes
relating to clinical meetings and clinical appointments and conversation
transcripts of focus groups and interviews. Simultaneously, | commenced my
analysis with a close reading of the collected material. As part of the process of
closely reading all these ethnographic data, | wrote memos. Memo-writing is a
process commonly used within Grounded Theory approaches that consists of the
researcher talking to themselves about the data (Glaser & Strauss, 1967;
Lempert, 2007). This ‘conversation’ involves recording thoughts and feelings in
relation to a particular bit of data, making connections to other memos and data,
and documenting ideas for further data collection and analysis (Lempert, 2007).
The triangulation approach employed in the second part of my research further
encouraged me to continuously compare, draw connections, and identify sources
of tension between different accounts of the same situation - my own, the
patient’s or family’s, the genetics professional’s. Lempert (2007) describes

memos as the locations where:

“[Researchers] find their own voices, and where they give themselves

permission to formulate ideas, to play with them, to reconfigure them, to
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expand them, to explore them, and ultimately to distil them for

publication and participation in conversation with others.”

| found this approach useful in preventing ‘data fatigue,’ i.e. getting
overwhelmed by the data in the process of analysis, and as a pathway to move
from a descriptive to a more conceptual engagement with the data (Lempert,

2007).

The process of memo-writing leads to what Strauss & Corbin (1998) have called a
“storehouse of analytical ideas” that the researcher can then organize and
reorganize in order to draw out patterns and connections between these ideas.
For this part of the process, | used the qualitative data analysis software NVIVO
12 to thematically organize or “code” (Braun & Clarke 2013) my memos into
categories and to continuously refine them as | progressed. The themes | defined
based on these memos started out as fairly descriptive. From these descriptive
themes | was able to develop more analytical and conceptual concepts. An
example of this is a memo that many genetics professionals mentioned that they
communicated genetic data that might potentially become relevant in the future
to their patients, because they worried that the data would otherwise get lost to
follow up. From this | developed the descriptive theme “fear of losing data”,
which | then refined into the more analytical code “communicating data as
insurance for the future”. Eventually, as my research progressed and | identified
the tensions that professionals experienced between genetic data that is
relevant now and genetic data that might become relevant in the future, this
theme developed into my analytical concept of “caring for the patient of the
present versus the patient of the future,” which | discuss in chapter 4 of this
thesis. The above is an iterative process: | used the earlier, more exploratory
data to inform and deepen the ensuing research, whilst | used the latter to

reanalyse earlier data.
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| base a significant amount of my analysis on cases, i.e. specific situations during
a clinical meeting or clinical appointment, in which a particular patient’s case is
the main point of focus. From these cases | have identified considerations that
have broader significance beyond that specific case (Swanborn 2010;
Hammersley & Gomm 2009). Case study research allows for thorough, in-depth
understanding of how complex social processes develop within a particular
situation (Swanborn 2010; Crowe et al. 2011). Such an approach therefore
provides insight into processes of construction in relation to specific genetic test
results, based on which | identify dilemmas and considerations that have broader
significance in the context of discussions around how to implement new genetic

testing technologies.

| ensured reliability of my analysis in several ways. | sought validation from my
participants both during and after collection of their data. | often tested my
interpretations of what | saw and what my participants were telling me by
making heavy use of phrases such as “Am | right in understanding that ...” and
“From what you’re saying, I'm thinking that...”. In writing the thesis, | have
included my ethnographic material (both observational and conversational data),
not only to support each conclusion | draw, but also to be transparent about
what my claims are based on and to allow the reader to “test” my analysis and
possibly come to a different conclusion based on their reading of the material.
This closely resembled the process my supervisors and | engaged in: together we
discussed my data and ensuing conclusions. We had conversations and
sometimes disagreements about how to interpret the data, which allowed me to

reflect on and adjust my analysis to be in line with what we could all agree on.

Importantly, my analysis did not start and end at the genetic clinic. As | was
interested in exploring the social context in which genetics services are
embedded, | also explored popular discourses around genetics and | drew on this
context to analyze the data | collected within the clinic. This process could be
referred to as auto-ethnographic, i.e. self-reflection and analysis of personal
experiences (Adams et al. 2022). When | started this research project, | was a
newcomer within the field of genetics and started learning about this discipline

amongst others through (Dutch and English) newspaper articles, websites, and
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promotional materials for genetic testing in order to gain a sense of what was
being discussed and how genetics was being represented. As | learnt increasingly
more about the work inside the genetic clinic, | was able to compare this
“internal view” to the broader popular representations around genetics. The
most striking contrast constituted the complexities and uncertainties involved in
the clinical work of constructing meaning from genetic data compared to the
unambivalent nature of genetic test results that is often presented through
popular culture, which is illustrated by the website snapshots and

advertisements in Chapter 1.

3.4 Comparative dimensions of the research

Given the fact that this research project was conducted in two different
countries, it is worth taking a moment to reflect on the research design and why
a cross-country comparison between the Netherlands and the United Kingdom
was not conducted. The main reason for this is that my project was not
specifically defined yet when | commenced my research. Therefore, the two year
research phase in the Netherlands followed by the two year period in the UK,
which was dictated by the joint nature of the PhD project, lended itself better to
a design consisting of an extensive exploratory phase followed by a gradual
deepening of subjects and issues, rather than to a comparative design. For
instance, in the Netherlands, | spent most of my time observing meetings
between genetics professionals, as well as patient-professional interactions and |
did not conduct patient interviews. The insights gleaned from this exploratory
phase in the Netherlands led me towards a research design that allowed me to
observe clinical appointments and subsequently interview both the patients (and
family members) and the genetics professionals involved in the consultations. |
implemented this research design during my time in the United Kingdom.
Another key difference between the data collected in both countries is that | was

able to visit several genetics services in the Netherlands as part of a research
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grant, whereas | focused on one genetics service in the UK. | therefore had two
very different sets of data from both countries, that did not prove to be suitable
for comparison. | therefore chose to concentrate on acquiring a diversity of cases

and to explore the intricate processes of construction involved.

Nonetheless, a comparative study might be relevant and produce interesting
insights that have not come to light through my current research. In what follows
| explore some relevant possibilities for cross-country comparison in relation to

the construction of genetic test results.

34.1 Public versus private genetics services

An important difference between the United Kingdom and the Netherlands is
that the UK offers private genetics services, whereas genetic testing in the
Netherlands is solely conducted through public healthcare services. It would be
interesting to compare how this context of public versus private healthcare
affects the construction of genetic test results. The notion that patients are
paying for or buying their genetic data, instead of making use of a public
healthcare service, may give rise to a sense of patient ownership of the data and
possibly affect how healthcare professionals make decisions on which genetic
data to report to their patients. Bishop et al. (2011) found that patients
experienced healthcare services differently in the private sector compared to the
NHS. Patients in their study relied upon private healthcare in order to gain access
to the kind of services, choices, and control, that they did not perceive to have
within the NHS (Bishop et al. 2011). It would therefore be interesting to study
how the social dynamics between patients and professionals might change
within private versus public genetics services and how this influences the

construction of genetic results.

3.4.2 Views on medical intervention

Research comparing international contexts indicates that the Netherlands places
a strong emphasis on individual choice, which is reflected in views on divorce and
soft drug consumption (Weyers 2006). This value orientation is expressed

through a strong belief within Dutch culture regarding the right to self-
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determination with respect to one’s body (Elchardus et al. 2000). Relatively
liberal views throughout Dutch history regarding abortion, homosexuality, and
euthanasia — the latter being illegal in the United Kingdom at present (BMA
2021) — have been linked to these value systems concerning self-determination
and bodily autonomy (Weyers 2006). It would be interesting to analyze how
cultural differences in this context might affect patients’ and healthcare
professionals’ perceptions on medical interventions based on genetic data and in

what ways that might affect the translation of genetic data into results.

343 Mainstreaming genetics

The United Kingdom has a strong mainstreaming agenda, which refers to the
implementation of genetic testing within other fields of medicine beyond
specialized genetics services, such as oncology and cardiology, in order to benefit
treatment and diagnostics. Differences in how genetic testing is approached by
different specializations is likely to have important implications for how genetic
test results are constructed. For instance, in their study of implementing genetic
testing in breast cancer care, Hallowell et al. (2019) found important differences
in how healthcare specialties perceived the relevance of genetic testing for
patient care. Oncologists participating in the study stressed the benefit of insight
into genetic data for their patients’ treatment. Participating surgeons, however,
emphasized the importance of removing the cancer and considered genetic data
to have little significance for patient care. Exploring how priorities to mainstream
genetics services affect the construction of genetic test results might therefore
demonstrate relevant differences not only between specializations, but also
within an international context when compared to countries that place less of an

emphasis on healthcare developments in this area.

Above | have touched on a few relevant possibilities for cross-country

comparison in relation to the construction of genetic test results and, by not
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having the opportunity to explore these aspects within my thesis, | highlight this

as a limitation of my current research.

3.5 Ethical considerations

In the process of my research, three main areas of concern emerged in relation
to how to conduct this study ethically. In what follows, | discuss considerations
around consent, maintaining confidentiality, and the process of navigating

medical ethics governance procedures.

3.5.1 Consent

Individuals participating in research need to be aware of the purpose of the
study, what kind of information is being collected, how it is being collected, and

what will be done with that information (H. M. Richards & Schwartz, 2002).

During the first half of my research, my work place was my research site. Being
immersed within the clinical genetics department, my presence during meetings
within the department became normal, and therefore inconspicuous and less
noticeable. This meant that, even though genetics professionals in the
department knew that | was a researcher there to understand practices within
the department, | doubt that they were conscious of this fact at each meeting.
The dynamic nature of the meetings, with a different constellation of healthcare
professionals at each meeting and even at different points during a meeting,
meant that it was not feasible to seek consent for each meeting. Furthermore, |
had many informal conversations with healthcare professionals on the work floor
that also constituted relevant input for my research that was gathered without
explicitly having sought consent. | addressed this issue by seeking retrospective
consent in addition to prospective consent, which entailed seeking consent for

the specific quotes and cases that | explicitly use within my publications.

Another issue related to informing participants and seeking their consent is
posed by observing back-to-back clinical appointments. While | was able to have
detailed face-to-face conversations with the genetics professionals involved in

each appointment, informing them of the research and providing the
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opportunity to ask questions within a no-pressure environment, this process was
slightly different with the patients and families who attended these
appointments. As | was unable to sit down with most of these participants before
their appointment, | resorted to sending them information about my research
ahead of their appointments and then ensuring that they were happy for me to
be present. During the appointment, | asked them to go over the consent form,
which contained the most relevant information regarding what my purpose was
and what | would be doing with the collected data. | also provided participating
patients and families with a (hard) copy of the consent form, which included my
contact information, so that they could contact me if they had any further

questions or if they had reconsidered their participation.

| was mindful of the fact that consent forms may appear as contracts and
therefore made sure to emphasize to participants that | was not asking them to
sign away the right to their words and experiences (Gysels et al., 2008). |
explained that the consent form was meant as a tool to assist me in helping
participants understand the implications of participating in the research and that
they could always change their minds about participating, including after signing

the form.

3.5.2 Maintaining confidentiality

In the process of conducting my research, | noticed that individuals’ concerns
about participating in the research are frequently centred on the use of their
name. They often said that they were happy to participate as long as | would not
use their name in my research and its ensuing publications. However,
maintaining confidentiality in the context of my research goes beyond the
omission of participants’ names and of other features commonly considered to

be identifying information, such as city of residence.

As my research consisted of understanding and reflecting on participants’

contexts, my data involves elaborate documentation of subjects, such as
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participants’ life histories, important biographical events, the makeup of their
family, their genetic information, and memorable clinical cases. This detailed
information may make participants identifiable to others, as their stories might

be recognized despite the exclusion of their name.

To address this issue, | have de-identified my research data as much as possible
by changing important identifying features such as age, medical condition,
profession, and gender. Herein lies a significant responsibility for the researcher,
as the line where data becomes de-identified is not clear-cut. Furthermore, as
part of this process | needed to carefully weigh the balance between de-
identifying participants and including context relevant to the interpretation of

the research findings.

Furthermore, the genetics professionals who participated in my research are part
of small teams, and their colleagues often knew that they were participating in
my research as they would see us together in the department. Any cases and
quotes used in this thesis and possible future publications might therefore
readily identify participants to their colleagues. To address this issue, | asked for
additional, retrospective consent, which involved asking participating
professionals if they approved of the explicit quotes and cases | ended up

including in this thesis.

A final issue that merits attention within the topic of maintaining confidentiality
is the question of whether my participants need to be unidentifiable not only to
others, but also to themselves. As | am not only documenting what occurs during
clinical appointments, but also having conversations about these appointments
with genetics professionals, patients, and families on separate, private occasions,
participants might learn information relating to their practice or their medical
condition, amongst other information, outside of the clinical encounter. |
considered this particularly concerning in light of how this could potentially have
significant implications for how patients and families perceive their medical
symptoms and their genetic results. Whilst writing this thesis, it proved
impossible to de-identify participants to the point that they would not be able to

recognize themselves without stripping the research findings of most of the
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context that gives them meaning. Therefore, once | send out the completed
thesis to participating patients and families, | will emphasize to them that they
can always contact their clinical genetics service, should they have any questions
or concerns about their genetic results, genetic testing, or any other topic related

to clinical genetics.

3.5.3 Institutional medical ethics review processes

In the process of conducting my research, my experiences made me question the
process by which medical ethics review committees evaluate qualitative research

like mine.

Qualifications that need to be obtained, such as certificates related to good
practice in clinical research, are mainly geared towards quantitative medical
research, such as trials research. Due to the qualitative nature of my research,
one of my study sites only required me to apply for a waiver from being
reviewed by a medical ethics review board in relation to the part of my research
that involved patients and families, whilst the part that involved healthcare

professionals did not even require that.

Perhaps assumptions that qualitative research requires less specialized skill in
conducting ethical research or has a slighter potential to cause harm to
participants, as it only consists of asking questions, listening, and observing,
underlie the relative lack of attention paid to qualitative research in medical
ethics requirements and procedures. Richards & Schwartz (2002) suggests that
medical ethics review committees may not be equipped in terms of expertise to
review qualitative research due to the predominant focus on quantitative studies

within assessment guidelines.

The relative lack of attention for qualitative research that | have experienced
within medical ethics review, courses, and stipulations places a large

responsibility on the researcher to grapple on their own with ethical questions in
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medical qualitative research. More importantly, it leaves it to researchers to

recognize that there are questions to be grappled with at all.
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Chapter 4 What counts as information?

The information that might be constructed from someone’s genetic data is
abundant and might give insight into a wide variety of questions. During my
observations of interactions between genetics professionals, as well as those
between patients and professionals, various questions came to light regarding
the kind of information that could be derived from a genetic test. In what gene(s)
are the data located? Has a particular genetic variant arisen in the person who
was tested, or is it present in the family? How might a genetic variant be
inherited from parent to child? How might the data’s interpretation change in
the future? How certain is the data’s connection to a particular condition? To
what degree do the data contribute to a particular condition and what other
factors are involved in the development of symptoms? What kind of data might a
genetic test pick up? Not all of this information may be relevant or useful to a
patient. This means therefore that professionals are tasked with unpicking and
constructing what information, meanings, and uncertainties around genetic data
might be important to convey to patients. In this sense, professionals tailor care
to their individual patients and translate generalities that might say something

about a population into specificities that apply to individuals (Mol, 2008).

In this chapter, | analyse what counts as genetic information for different actors
within the process of constructing results. My findings demonstrate that
professionals’ decisions on which genetic data should become part of a result
depends on what professionals, patients, and families consider to be
information. | suggest that understanding how different actors define what
constitutes information from a genetic test, and what kind of challenges are
encountered within this context, is important for establishing good practice in
how to navigate responsibilities of providing relevant information to patients.

This matter is particularly relevant for the responsible implementation of new

93



technologies, in light of genomic technologies that generate vast amounts of

data from which different kinds of information can be constructed.

| start this chapter by discussing, in section 4.1, that clinical professionals want to
be transparent towards their patients. My findings suggest that data identified
and reported by the laboratory can feel like a burden to professionals if not
communicated to their patients. Values of openness, honesty, and transparency
that form an integral part of many professionals’ identities were often associated

with decisions to communicate genetic data to patients.

But what are professionals being transparent about? In section 4.2, | explore
what counts as information and conclude that this is perceived differently by
different professionals, which affects what being transparent means in practice
and how professionals make decisions about which genetic data to communicate
to their patients. | analyse this within the context of changing genetic
technologies and the tensions they create between caring for the patient in the
present and caring for the patient in the future. In working with genetic data,
professionals navigate how to filter genetic data, which data to report, which
data to communicate to patients, and on the basis of which data to pursue
further genetic and other kinds of medical testing.'” In this process, decisions are
also made that filter out genetic data, meaning that many of the data may not be
included in reports, patient communications, or other follow-up practices. In
making these decisions, many of the genetics professionals that | spoke with
appeared to struggle with how to enact their responsibility to provide relevant
information to their patients in the context of genetic data that may not be
relevant now, but carries the potential to become relevant to the patient in the

future.

Finally, in section 4.3, | explore how differences in what constitutes information

can similarly exist between professionals and patients or families and can also

17 Examples of such testing might include genetic testing of relatives to see how previously
identified genetic data relate to symptoms within a particular family, predictive testing in
asymptomatic relatives, and functional tests that focus on how the body functions on a molecular
level.
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affect decision-making around what data becomes part of a result. | conclude
that, in this sense, patients and families have an active role in shaping these
decision-making processes and their ensuing test results. | analyse how these
tensions around what is considered relevant, what counts as information, and
what is allowed to become a genetic result can raise further challenges in terms
of how to navigate professional responsibilities around providing relevant

information to patients.

4.1 The burden of information

The genetics professionals | spoke with were keen on being transparent towards
their patients about their genetic data. Genetic data that were identified and
reported by the laboratory, but subsequently not communicated to patients,
could feel like a burden to clinical professionals. This was experienced by some
professionals as knowing something about their patient that the patient did not
know, evoking a sense of not practicing their profession appropriately in relation
to their patients. | noticed a sense of reassurance in there being other actors,
such as laboratories or hospital committees'8, who act as gatekeepers for genetic
information, deciding which genetic data is relevant for the patient to know. This
would mean that genetic data not included in the report by these actors could
remain unknown to the clinical professional, thereby preventing a perception by

the clinical professional of knowing something their patient did not.

“I feel that if [variants have] been reported by the lab and classed as

whatever it’s classed when they’ve reported it, then | need to [report] it

18n the case of incidental genetic findings, i.e. data that are unrelated to the primary reason for
testing, but might be related to or increase a patient’s risk of other symptoms, some genetic
clinics at times make use of committees consisting of several individuals such as genetics
professionals, lawyers, and ethicists. These committees discuss whether an incidental finding
should be communicated to the patient in whom it has been identified. Some of these
committees choose not to involve the patient’s clinical genetics professional in discussions, with
the effect that, if the committee decides that the incidental finding should not be communicated
to the patient, their clinical professional also has no knowledge of its existence.
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back [to the patient]... And it’s very helpful that the lab don’t put all the
other bits on, because that means it’s, you know, it’s taken out of your
hands, you don’t even know if anything else was found... | think it’s just
about being honest.”

Interview with genetic counsellor Nora

In this sense, Nora, and other clinical professionals expressing similar sentiments,
describe a kind of knowledge gap between themselves and their patients that

genetics professionals are keen to avoid.

This suggests that decisions to communicate genetic data to patients were often
rooted in professional identities of being transparent. Many clinical professionals
spoke of values of openness and honesty within interactions with their patients
and saw decisions to communicate reported genetic data as an expression or

manifestation of those values within their work:

“I would say, if there’s something on a lab report that’s been identified,
the patient needs to know about it. That’s my personal opinion. You will
find people within this department that will feel differently, but | always
feel, if it’s there and... it’s been communicated in a report, then the
patient needs to know: needs to know that it’s insignificant, needs to
know that it’s benign, needs to know that it has nothing to do with their
clinical picture, but needs to know. And it goes back to what | was saying
before about being congruent and promising the patient...: ‘I will not
keep anything from you.””

Interview with genetic counsellor Penelope

“I think if | was a patient, I’d want to know, yeah, even if it was an
uncertain result, | think I’d want to know... that my clinician had been
transparent about what was found.”

Interview with genetic counsellor Eve

“Openness, honesty. | think it’s good for the doctor-patient relationship.
You notice that it creates respect when you just tell everything.”

Interview with junior doctor Bruno
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Conversely, decisions not to communicate genetic data to patients were
perceived by some professionals as withholding information, effectively
overriding a patient’s capacity for decision-making and informed consent, as well
as patient ownership of their data. Such decisions were at times construed by
clinical professionals as making decisions on behalf of patients. For instance,
clinical geneticist Lawrence related the act of deciding not to communicate
genetic data of uncertain significance to the tendency to think for the patient or

family being cared for:

“I think that doctors sometimes have the tendency to think on behalf of
the parents, what’s best for them and their child... While | think that if
you just tell parents “We found something and we don’t understand [it]”
and I'll explain why we don’t understand it, many people understand
that just fine.”

Interview with clinical geneticist Lawrence

Genetic counsellor Eleanor reflects on her unease at making decisions not to
communicate genetic data of uncertain significance to her patients when they
have made an informed decision about the possibility of receiving such

information:

“You’re withholding information about a test... that they consented to,
they made an informed decision about, [pauses] and that can feel
uncomfortable... They’ve made [an] informed decision and | always talk
about that a VUS could be returned. So why wouldn’t | give them the
result? ...it can come across as, like, a paternalistic view, that we are in
control of what results we give.”

Interview with genetic counsellor Eleanor

Genetic counsellor Penelope conceptualizes genetic data as rightfully belonging
to the person in whom they were identified, thereby discouraging her from

making decisions that patients need not know about their genetic data:
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“And so then it goes back to the consent process [prior to the test] and
saying, “There might be something we find that, one, we don’t
understand, two, is completely irrelevant, but if we find it then I’'m going
to tell you about it...” Very often there are some very rare genes in there.
You will get a paragraph at the end [of the laboratory report] saying,
‘Oh, by the way, this patient is a carrier for a recessive eye condition
that’s extremely rare.” Why not tell the patient that? It’s not going to
change their management... But it’s their information, and | feel they
have a right to know it.”

Interview with genetic counsellor Penelope

Accounts such as the above can be interpreted as an attempt by professionals to
distance themselves from what they seem to consider a kind of old-fashioned
medical paternalism of “Doctor knows best,” preferring instead to honour what
patients themselves have agreed to potentially receive from a genetic test. In
their narratives, the decision not to communicate genetic data included in the
patient’s laboratory report is construed as a problematic transfer from the
patient to the clinical professional in terms of the capacity to decide on what is
best for patients and on the extent of their knowledge. To resolve this issue,
these clinical professionals propose an emphasis on providing information as a
key role for the professional in this context. This applies both prior to the test, in
terms of informing patients about what kinds of possible results might ensue so
that the patient can make an informed decision about whether or not they
would like to take the test, and post-test, by giving information about what was
identified during the testing process. In this way, decisions on which genetic
information to receive and what to do with that information are localized nearer
the patient. The clinical professional minimizes, as it were, their part within this

decision-making process.

Some genetics professionals were concerned that patients would similarly
perceive uncommunicated genetic data as an act of dishonesty or poor medical
practice on the part of their genetics professional, thereby burdening the
patient-professional relationship: if patients later learnt something about their

genetic data that their professional had not discussed with them, how would
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that reflect on their relationship? During clinical meetings and in conversation
with me, genetics professionals frequently mentioned the multiple ways in which
patients might gain access to their genetic data beyond the interaction with their
genetics professionals. For instance, patients might request a copy of their
laboratory report. Another avenue frequently brought up by genetics
professionals during clinical meetings is the possibility of other, non-genetics
healthcare professionals involved in multidisciplinary patient cases accessing a
patient’s genetic data through centralized medical records systems and

discussing these with the patient in question.

Under the EU General Data Protection Regulation (GDPR), patients have a formal
right to request and access their medical reports, as well as the raw data
generated through medical tests (European Parliament and Council of European
Union, 2016). Some clinical genetics professionals suggested that genetic test
data reaching the patient via avenues other than the result initially given by the
clinical genetics professional might lead to a damaged patient-professional
relationship. This is reflected in a scenario that junior doctor Bruno sketched
when he imitated a hypothetical patient accusing him of “holding back” a genetic
result. “Oh so something was found, but you said there hadn’t been!” Bruno’s
astonished mock-patient exclaimed. Similarly, clinical geneticist Perry remarked
that it might strike patients as odd to see a laboratory report containing
information that Perry did not tell them about, and genetic counsellor Eve

reflected on how such a situation might result in a violation of the patient’s trust:

“See, in principle, my premise is [that] if it’s in the lab report, | discuss it
with the patient. Because well, the report... is placed in the patient’s file.
The patient has a right of access to their file, so they can always take the
report, and then it’s weird if it says something that | haven’t told
[them].”

Interview with clinical geneticist Perry

99



“Something in my mind is that if a patient requested their medical notes
and there’s this report that says this potential variant was found and we
hadn’t told them about it, then that could lose the trust that you’ve built
up with your patient.”

Interview with genetic counsellor Eve

Hypothetical scenarios employed by genetics professionals such as the above
have in common that they posit the patient as being surprised, puzzled, or even
shocked at the discrepancy between what they were initially told by their clinical
professional and what they subsequently found out was identified during the
test. In this context, decisions to communicate genetic data can be interpreted as
a means of protecting the patient-professional relationship from such harmful
impact. Building trust between patient and professional, protecting it, and
cultivating a relationship based in honesty may be pursued by professionals
through how they navigate decisions on which genetic data to communicate to

their patients.

Such decisions need to be contextualized within aims and values that are highly
upheld within the field of clinical genetics related to achieving good rapport with
patients and establishing trust (Clarke & Wallgren-Pettersson, 2019; Well, 2002).
Although important across medicine, a good patient-professional relationship is
vital to what many genetics professionals perceive as successful genetic
counselling (Williams et al., 2017). An important aspect of the clinical genetic
profession is helping patients explore the different ramifications of genetic
conditions and genetic testing in terms of emotions, practical implications, as
well as relationships (Clarke & Wallgren-Pettersson, 2019). In order to consider
these ramifications, clinical professionals, patients, and families engage in an
exploration of the patient’s and family’s thoughts and feelings, as described by

genetic counsellor Eve:

“Sometimes when you have a patient, when... they sort of focus on
having the test and that’s all they want to know about and they don’t
want to know about anything else, they don’t want to talk about any

sort of thoughts and feelings around the test, ...then | would sort of be a
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little bit more cautious about whether they’re really sort of
understanding the implications of the testing.”

Interview with genetic counsellor Eve

In attending genetics conferences such as the annual European Society of Human
Genetics conference, | observed that central foci in clinical genetics
professionals’ work revolve around the responsibility they perceive to help
patients and families probe beyond the surface of what it is they are saying or
requesting, to explore the underlying thoughts and feelings (ESHG, 2019a). A
good patient-professional relationship, signified by trust, tends to be considered
conducive to such an exploration, as it often requires patients and families to
engage in highly personal and sensitive matters, such as their fears,
relationships, loss, and grief. | suggest that the centrality of the patient-
professional relationship may provide useful context in helping us understand
why some clinical professionals may be highly concerned about situations that
could breach this vital trust. Genetic data is mobilized in navigating these
patient-professional relationships. Clinical genetics professionals may perceive
the communication of genetic data as an important cornerstone in building and
maintaining a good patient-professional relationship. In these situations, genetic
data are an important actor within the patient-professional relationship and
demonstrate how (testing) technologies can mediate the interaction between
patients and professions (Williams-Jones 2004): not only based on concern that
the patient might obtain genetic information via other channels, but also in a
moral sense through associations with honesty, openness, and transparency. In
that sense, testing technologies and the ensuing results are not only part of the
process of preventing, treating, and gaining information about (potential)
disease, but also a means of preventing and treating criticism and accusations of

paternalistic, non-transparent medicine (Prout 1996).

But what are professionals being transparent about? In what follows, | analyse

what constitutes information and how this can be perceived differently by
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professionals. These different perceptions determine how professionals define
what transparency means in practice, what good practice is, and how

professionals navigate decisions around genetic data.

4.2 Tensions in professional perceptions of what

constitutes information

As described in Chapter 1, a distinctive feature of our genomes?? is that they stay
largely constant throughout our lives. Overall, our bodies are quite dynamic
structures. Amongst the many features that are constantly prone to change —
cholesterol levels, bone density, muscle mass, to name a few — our genes may
appear as somewhat of an eccentricity. However, despite the largely fixed nature
of the genome, the interpretation and relevance of different parts of our
genomes can change over time. This duality of being fixed in substance but
varying in interpretation means that variants identified now will still be there
later, but their meaning and relevance may be different in the future. Clinical
geneticist Perry described that, whereas many other kinds of medical data are
temporary and change over time, genetic data “is forever; what’s in your DNA

will always be there.”

Based on the above we can conclude that genetics professionals operate at the
intersection of the duality of fixed data and changing interpretations. In their
decisions on which genetic data to report and communicate, professionals have
to navigate the uncertainty of if, when, how, and which genetic variants might
become relevant to whom. Importantly, | contend that broad genetic testing
technologies increase the degree to which genetics professionals are confronted
with the genome’s duality of fixed data and changing meanings, as these
technologies increase the amount of data generated from the genome. Many of
these data are uncertain in terms of their relation to the patient’s symptoms and
more certainty as to their meaning may be reached with the passing of time,

advances in research, and furthering of evidence. Other types of data may

191 am referring to the germline genome.

102



indicate an increase in a patient’s risk — or their children’s risk — of developing
particular conditions in the future, but it is uncertain whether this will happen at
all, and even if so, when it will happen. | observed that genetics professionals are
confronted with a myriad of questions about the future and what constitutes
relevant information, which were often discussed during clinical meetings, such
as: Will we know more about a particular variant and its predisposition to disease
in the future? These particular data may not be relevant for the patient, but
might they be relevant for any future pregnancies? It is unclear now whether
these data explain the patient’s symptoms, or if they are unrelated, but might we
know more as time passes and the patient’s symptoms and characteristics
evolve? | suggest that these questions illustrate the multifaceted uncertainty and
complexity in establishing the relevance of genetic data across the continuum of
time. Depending on how these questions are navigated, professionals can arrive
at different conceptions of what constitutes information from a genetic test. In
what follows, | analyse these different conceptualizations of information and
how they affect professionals’ decision-making around reporting and
communicating genetic data. | subsequently contextualize these processes within
current clinical infrastructures that accompany new genetic technologies and
describe the tensions they create between caring for the patient in the present

and caring for the patient in the future.

4.2.1 Tensions between present and future in relation to what counts

as information

Some clinical professionals described uncertain genetic data, presently unknown
in terms of their involvement in medical issues, as knowledge or information that
deserves to be included in the laboratory report and communicated to the
patient because it may prove to be relevant to the patient at some future point
in time. For instance, clinical geneticist Lawrence described genetic data of
uncertain significance as knowledge that should not be left undocumented as it

might actually be something important:

103



“But it depends per VUS [variant of uncertain significance] whether we
want it in the [laboratory] report or not. And usually the conclusion is
‘just include it.” ...because you have then heard during a meeting that
something has been identified and then you would still know, even if it’s
not usually in [the patient’s] file, that something may actually have been
found. And | find, we as doctors find that uncomfortable. Because there
is, so to say, vague, undocumented knowledge in the laboratory maybe
about something. So you had better write it down, | think.”

Interview with clinical geneticist Lawrence

Junior doctor Bruno described the decision to not communicate uncertain
variants reported by the laboratory as withholding potentially relevant

information from the patient:

“I think it’s actually unacceptable that you, as a doctor, know things that
are relevant to someone and consciously withhold them.”

Interview with junior doctor Bruno

From these accounts we can infer the changing nature of genetic data. Genetic
data, by virtue of their capacity for changing interpretations, carry the possibility
of becoming significant to the patient. As such, uncertain genetic data’s potential
for relevance earns it the status of knowledge or what might be conceptualized
as ‘knowledge-in-waiting’ in some clinical professionals’ narratives. By
extension, the act of not reporting, documenting, or communicating such
knowledge may come to be interpreted as creating a knowledge gap or as
withholding knowledge from the patient. Such interpretations may be morally
distressful for professionals — here we have knowledge and we are choosing to
obscure it — and quickly invokes notions of paternalism, dishonesty, and other
unfavourable qualifications of healthcare professionals: is it not better to be

transparent about it?

Conversely, other professionals | spoke with emphasized that genetic data have
yet to become knowledge or information within a specific context. If it is not
possible to interpret the data in a meaningful way, or the interpretation is

uncertain, then, by extension, it cannot be considered knowledge at present.

104



What is more, the potential for genetic data of uncertain significance to become
relevant knowledge is depreciated in some clinical professional accounts by
turning this concept on its head and emphasizing their potential for irrelevance.

This is reflected in the accounts of clinical geneticist Mara:

“[Variants of uncertain significance] are soft markers. By ‘soft’ | mean
that in isolation it predicts very little, but is of potential clinical
significance nevertheless... So [variants] should only be reported if you
know the context in which they do have a significance. And as long you
don’t know that, don’t report it.”

Interview with clinical geneticist Mara

"When ArrayCGH [a test that allows for a broad view of the
chromosomes to investigate whether parts might be missing, duplicated,
or translocated] first came in[to the clinic]... more than... a decade ago,
we would have spent a lot of time initially over-reporting findings. And
then realizing that a lot of those findings... weren’t the result they were
initially thought to be... The broader you make genetic testing, the more
you pick up noise and you realize that there is a lot more variation in
your genetic code that is tolerated, i.e. you know that [it] doesn’t cause
disease. And so, you and | have got half a million very rare variants in
our genetic code and we never knew about that when we did targeted
testing. We would have thought: ‘A rare variant means a diagnosis or a
prediction of a rare disease.” And how can it possibly do if you’ve got half
a million of those?! [Laughs]”

Interview with clinical geneticist Mara

We can conclude from accounts such as Mara’s that new, broad genetic
technologies are able to redefine what counts as information in relation to older
technologies. Historically, only narrow, targeted genetic tests were available and,

within that context, rare genetic data not typically found within the general
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population would often indicate relevant information for patients (Horton &
Lucassen, 2019b). Current technologies, however, have the capacity to pick up
high volumes of uncertain variation and therefore can be conceptualized as
increasing the responsibility for professionals to work through which data
generated by a test might constitute information for their patients. Within
paradigms like those proposed by Mara, rather than withholding information,
decisions to not report or communicate these uncertain data are conceptualized
as filtering out noise that cannot provide any meaningful information to patients

at present.

4.2.2 Clinical infrastructures and their role in defining what

constitutes information

My research suggests that existing clinical infrastructures play an important role
in these conceptualizations of what constitutes relevant information from a test.
The temporal aspect of genetic data that are identified now, whilst possibly
having relevance in the future, means that the data’s potential significance spans
a lengthy period of time that healthcare professionals do not necessarily have
the means to traverse. My findings demonstrate that current clinical
infrastructures do not offer many possibilities for tracking a patient’s genetic
data over time. A continuous stream of information and evolving knowledge
around genetic data is produced through ongoing genetic testing, analysis, and
research. It is challenging for genetics professionals to stay abreast of these
developments in the cases of individual patients seen in the past. Both the
laboratory and the clinical genetics professionals | spoke with emphasized that
neither the clinical software they currently worked with nor their work-load
would allow them to routinely follow up on uncertain data or individual patients.
Once a patient has had a genetic test and the (initial) results have been
communicated, there are no guarantees that clinical systems will pick up on
changing interpretations of the patient’s data and flag data that may have
become relevant for that particular patient. In this sense, the field of genetics
can be conceptualized as a technological twilight zone: we have the technology
to obtain data that might be relevant in the future, but we do not have the

means to adequately traverse that timeframe. As such, infrastructures are
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currently lacking that fully enable a conception of the genome as a life-long
resource that may generate information that is relevant at different points in
one’s life (Sirchia et al., 2018). Such infrastructures could, for instance, involve
the automatic flagging of data that has become relevant for a patient depending
on their circumstances, and on the ever-evolving evidence and knowledge about

the relationship between their genetic data and medical conditions.

This means that genetics professionals are in the challenging position of being
confronted with genetic data’s traverse across time, without the proper means
to account for this within their healthcare systems. | found that this can lead to
moral distress for some genetics professionals over filtering out and not keeping
track of data that could, over time, turn out to be relevant for their patients.
Moral distress can be defined as a moral dilemma that causes psychological
distress in the person or people who have to make a decision in relation to this
issue, particularly as it appears impossible to protect all interests and values that
are at stake (Hanna 2004; Kalvemark et al. 2004). This is illustrated by the

following accounts by clinical geneticists Selma and Perry:

“And once I’'ve also... [had a patient with a] big duplication of an
Alzheimer-like gene... that’s not very strongly known yet, but it could be
that in that family, because of that duplication, it could give early-onset
Alzheimer’s. And of course, at the moment... there is no treatment for
that yet... And everyone [colleagues] said “you shouldn’t say this [to the
patient].” But then | was at [a conference] and there was a presentation
about..., well of course it was completely [in the] research [stage], but
that they were working on a treatment for people who got dementia
because of that gene. And of course, that’s not a medication that is on
the market now. But because of that, | found it unpleasant. Because |
thought “Yeah, | know it’s in the family and that they are at the initial
stage of something therapeutic, but [the patient and their family] don’t

know about it [the variant that increases risk for early-onset demential].
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And of course | will never retrieve it, that case, later on.”

Interview with clinical geneticist Selma

Speaking about genetic testing in the context of pregnancy and incidentally
identifying data in the fetus that increase the child’s risk of developing autism,

clinical geneticist Perry said:

“If you’re certain that it increases the chance of autism, | think you
should report it... If a patient comes to you with an autistic child, and
they say “this child is autistic, could you have an exome done?” and | say
“Yes, oh yes, yes, yes, indeed [referring to the autism-related variant
that had been identified earlier].” Yeah, then these people might also say
“Yeah, | would maybe have wanted to know about this sooner!””

Interview with clinical geneticist Perry

Genetics professionals’ accounts like those above vividly conceptualize losing
track of potentially relevant data in terms of a concrete, detrimental future.
These professionals spoke of losing sight of data that might become relevant
over time as potentially robbing people of medical treatments or burdening
them with a long diagnostic odyssey towards understanding symptoms or issues

that might arise later in life.

A closer reading of professionals’ distress about overlooking data that might
become relevant in the future brings to light the struggle that genetics
professionals may experience regarding how to fulfil their responsibility of care
towards their patients. New genetic technologies that provide significant
amounts of data that could potentially become relevant in the future therefore
give rise to different conceptualizations of patienthood, namely the patient in the
present and the patient who is anticipated in the future. This can create a
tension between caring for the patient in the present and caring for the patient
in the future, thus giving rise to an important analytical dichotomy. Data
generated from a genetic test may not be relevant for the patient in the present:
at the time of identification, the meaning of the data may be uncertain and
potentially inconsequential. This can be inferred from the case mentioned by

clinical geneticist Selma, in which the data might be related to early-onset
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Alzheimer’s, but the link to the condition was not currently very substantial or
certain, the patient presently did not have any indication of Alzheimer’s disease,
and there was no treatment available if the disease were to manifest. Analysed
from the perspective of the patient in the future, however, the situation may be
entirely different. In the future, it could be that the data turn out to be strongly
linked to this condition, it could be that the research that was being conducted at
the time that clinical geneticist Selma attended the conference generates
promising, new treatments, and it could be that the patient or their relatives
develop symptoms indicative of Alzheimer’s disease. | suggest that these
patienthoods of present and future may therefore involve different sets of care
practices or considerations when it comes to genetics professionals’ decision-
making around genetic data. These — at times conflicting — considerations can be
challenging for professionals. What is seen as good care that fulfils the
professional responsibilities of providing relevant genetic information might be
different for the patient in the present versus the future. In caring for the patient
in the future, professionals often cannot rely on current clinical systems and
infrastructures, or they may risk their patients not receiving the treatments they

might need and other kinds of harmful consequences.

Clinical infrastructures constitute an important actor in these care considerations
around present and future, and consequently, in the construction of genetic test
results. It is the context of these lacking infrastructures that makes some
professionals consider data whose significance is currently uncertain as relevant
information to communicate to their patients, as they fear there will not be an
opportunity to do so in the future. As such, decisions to report and communicate
(uncertain) genetic data in the present can be interpreted as a means by which

some genetics professionals attempted to care for their patients in the future:

I observed a multidisciplinary team meeting in which a discussion took
place about a patient, a little boy, in whom data of uncertain

significance was identified that could potentially be related to
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neurodevelopmental delay. As the meeting continued, | noticed there
was another level of uncertainty related to these data: the professionals
present during the meeting were not sure whether these data, if found in
the future to be (more) certainly connected to neurodevelopmental
delay, were contributing to the boy’s current symptoms or whether these
data might be unrelated to his issues, but potentially put the boy at risk
for other symptoms. This was difficult to establish, because the child was
very little, which meant it was hard to identify whether there were any
signs of neurodevelopmental delay. A discussion followed on whether or
not these data should be included in the laboratory report. The patient’s
clinical geneticist said the data might not be relevant for this family, but
that they did not want to “shove it under the table.” They could not rule
out that these data might be relevant for the patient’s symptoms and
therefore they thought it should be in the report.

Observation of multidisciplinary team meeting 09.05.2017

“I think that... some people are very pragmatic and think “Nah, I’'m not
going to tell [the patient] any of those data], it’s too uncertain and |
don’t have any issue keeping it to myself,” and others, which maybe
includes me, find that more difficult, because you think “Maybe it [data]
is something, what if we miss something?””

Interview with clinical geneticist Selma

Genetic counsellor Josi spoke about a tendency within the genetic clinic to
perceive data that has become more certain and relevant over time, but which
has remained uncommunicated, akin to a mistake or error, with the professional

having failed to meet a standard of care for their patients:

“Should [the data] become more clear in the future and we did not
communicate it [at the time] and the patient did not return [to the
clinic], then we’re in the wrong.”

Interview with genetic counsellor Josi

From the cases above, it can be inferred that decisions to report and

communicate genetic data may be influenced by professionals’ desire to keep
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hold of the data, to ensure that nothing of relevance will be missed or “shoved
under the table,” and to fulfil responsibilities of care towards their patients. As
such, | suggest that the way that genetic results are constructed can be an
attempt to account for genetic data’s potential relevance that may become

apparent in the future.

How does reporting and communicating genetic data contribute to keeping up to
date on evolving understandings of those data, in the perception of some
genetics professionals? Rather than having the data sit in a space that current
clinical infrastructures may not re-engage with once the data becomes relevant,
decisions to report and communicate genetic data can be analysed as a bid to
share the responsibility for following up on the data between patients and
professionals. For instance, some professionals reasoned that if a patient is
aware that data has been identified that may be of potential relevance, they
might be encouraged to return to the genetic clinic in the future and prompt
genetics professionals to check on the current state of knowledge about the data
reported for this patient. The decision to communicate uncertain genetic data to
patients in order to keep track of their potential relevance can be construed as
enabling patients to take responsibility for their own heath. This is illustrated by

Nora’s account:

“We don’t know how our knowledge will change in the future. What if
something then did come up and I've not, for some reason, told that
patient about it? I’d rather them be aware of it and also take
responsibility for their own health... just say: ‘This is something that’s
there, it needs to be noted, we’ll come back to it in the future.” And |
don’t know if everyone will, and unfortunately we don’t have resources
to recall people.”

Interview with genetic counsellor Nora
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In contrast to Nora’s account, other genetics professionals may frame these
decisions as a necessary, but non-ideal, sharing of responsibilities between
patients and professionals, whereby patients are made responsible for
something that clinical infrastructures should account for, but are currently
failing at. In other words, ‘passing the buck’. Genetic counsellor Josi compared
this practice to professionals “throwing [genetic data] over the fence of the

patient.” Similarly, clinical geneticist Perry described:

“Now I’m in fact making the parent [or patient] co-problem-owner of the
fact that a VUS was found, because otherwise I’'m afraid it might get
lost.”

Interview with clinical geneticist Perry

From these accounts of sharing responsibilities we can infer the dependency that
professionals may have on patients in taking care of these patients in the future.
Within care practices, patients are not passive recipients of care, but integral
members of the care team (Mol, 2008). New technologies configure their users,
not only by influencing who can use them and how, but also by transforming
existing social structures and creating new ones (Williams-Jones 2004). The high
amount of genetic data that is generated through new genetic testing
technologies modifies the relationships between patients and professionals and
creates new competencies and responsibilities for them: patients are drawn into
managing the vast quantities of genetic data produced through new genetic
technologies data by being given (part of) the responsibility to follow up on their
genetic data in the future. Prout (1996) observes how technologies can become a
means of delegating biomedical work. Taking the metered-dose inhaler (a device
that delivers a precise amount of medication to the lungs) as a case study, Prout
(1996) explores how the precision of the dose delivered through the device can
“stand in” for the work that used to be carried out by medical professionals
delivering a specific dose of medication to the patient. Similarly, a genetic result
can become a means to delegate the care for following up on genetic data to
patients, which professionals are currently unable to commit to themselves to

the extent they would often like to.
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But how to care and how to share the actions and responsibilities that are part of
this care? | continue discussing this in the following section, as | consider

paradigms of care relating to the future potential of genetic data.

4.2.3 Need for a paradigm shift to accommodate the genomic era?

The discussion above has demonstrated how genetics professionals can struggle
with how to negotiate different considerations and responsibilities in the process
of constructing genetic test results in the context of uncertainty about the future
relevance of genetic data. Tensions can exist between, on the one hand,
professionals’ perceived responsibility to communicate relevant genetic data to
their patients and the fear of losing potentially relevant genetic information on
the one hand, and, on the other hand, a desire not to burden or overwhelm
patients with irrelevant data. | analyse these challenges by discussing whether a
paradigm shift is required in care considerations around present and future, and
in how information and professional transparency are imagined, in order to

accommodate the new era of genome-wide testing.

| propose that, in the context of rapidly evolving technologies, it is possible that
new clinical paradigms have not yet had sufficient time to develop for genetics
professionals to feel at ease with the vast amount of uncertain potential
contained in the genome. New genetic technologies produce so much (presently)
uncertain data that it would be a monumental task for genetics professionals to
keep track of all its potential relevance for patients from present to future (Vears
et al. 2017b). Alongside the development of infrastructures that traverse the
timespan that genetic data occupies, my findings suggest that there may be a
need to support clinicians in their moral distress around their perceptions of
losing track of potentially relevant genetic data. This support may be particularly
relevant as concerns around loss of potentially relevant data can be in tension
with other values and considerations around genetics professionals’ care

responsibilities, such as not burdening their patients with irrelevant and

113



uncertain genetic data. As such, there may be a need for the development of
more prominent clinical discourses that emphasize the vast amount of uncertain
genetic data contained in the genome without putting genetics professionals at

fault for not being able to oversee all of its potential relevance.

It may be that paradigms that evolved in the context of older genetic testing
technologies are still at work within the rapidly evolving field of genetics.
Targeted, narrow testing technologies that constituted the primary form of care
within the genetic clinic for most of its history produce a vastly different output
than broad technologies. Not only is the amount of data generated by the older
methods much lower, thereby producing fewer variants of uncertain significance
and incidental findings, but targeted testing in patients with particular symptoms
also makes any rare genetic variants identified more likely to be contributing to a
patient’s symptoms (Horton & Lucassen, 2019). This means that the data
generated within earlier genetic testing contexts were likely considered to hold a
great deal of potential relevance for the patient. Genetics professionals may
therefore have felt a sense of responsibility to follow up on and keep hold of
these data. The field has changed so rapidly that clinical paradigms and
discourses from earlier testing contexts may suffuse paradigms around new
testing technologies, possibly contributing to a feeling of responsibility in some
genetics professionals to keep track of identified uncertain genetic data and to
their moral distress at the possibility of losing it. Furthermore, we need to
guestion whether some of professionals’ current strategies are effective in
making up for the lack of dependable clinical infrastructures. The decision to
communicate data in order not to lose it to follow-up only offers benefits over
requesting patients to return to the clinic in a particular amount of time if it
indeed makes people more likely to follow up on their data in the future. But is
this truly the case? It might be useful to explore this via future research, as there

is currently no scientific evidence that supports this practice.

| am not suggesting that the potential relevance of identified genetic data needs
to be disregarded. Rather, | am proposing that genetics professionals may need
supportive paradigms that do not place them at fault for being unable to clamp

down on the uncertainty inherent in the genome. Instead, the fault lines could
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be conceptualized as primarily running through a technological infrastructure
that is currently insufficiently able to facilitate an interaction with the genome
that brings up different bits of relevant data at different points in time. Just
because we have the technological means to generate genetic data does not
mean we have the technological means to deal with the uncertainty contained
within those data. The responsibility to traverse that gap may currently fall on
the shoulders of healthcare professionals and patients. This is by no means
unproblematic as it can burden patients with uncertain genetic data that might

provoke anxiety about the future (Kiedrowski et al., 2016; Wilkins et al., 2016).

Therefore, it may be helpful to explore and (re)define ways in which values of
transparency, openness, and honesty can be translated into genetics
professionals’ work in order to suit the genomic era. Professional transparency
could signify being open about the information that genetics professionals have
developed from the data, without distracting from this information with
currently uninterpretable data. Furthermore, transparency might be defined as
being open and clear towards patients about genetics professionals’ roles and

responsibilities. Consider the following practices | observed or was told about:

During a clinical meeting, clinicians discuss the case of a patient with
bowel cancer. Genetic testing identified a variant of uncertain
significance and clinicians deliberate on whether or not to conduct
further testing based on this variant in order to gather more information
on its involvement with the patient’s cancer. After some discussion, they
decide not to pursue the variant, as it is doubtful whether this will deliver
any relevant information. They decide to include a sentence within the
letter informing the patient about their genetic test result, stating that
sometimes uncertain variants are identified that are not communicated
to patients.

Observation of clinical meeting 02/10/2017
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[Clinical geneticist Leslie, explaining to me what he tells his patients]:
“We see all kinds of vague variants in everyone and if we don’t have any
clue of what to do with it, | won’t bother you with it. You won’t hear
them from me.’... And then people know what they are in for.”

Interview with clinical geneticist Leslie

The above accounts illustrate how professionals may decide not to communicate
genetic data that they find too uncertain to construct meaningful information
out of, whilst also making patients aware of this practice. This could help make
patients aware of what they can expect from their genetics professional, which
might alleviate some professionals’ concerns about damaging the patient-
professional relationship if patients were to learn of their data at a later time or

outside of their interaction with their genetics professional.

In relation to matters of transparency and what should constitute information
from a test, the concepts of ownership and consent that some professionals
draw on to navigate these subjects may not provide useful insight. Accounts
discussed earlier emphasize that genetic data belongs to the respective patient —
it’s their information — and therefore it is suggested that the act of not
communicating could be considered an act of undercutting the rightful
ownership of that data. Montgomery (2020) suggests, however, that the concept
of ownership in the context of data usage and sharing may often be a red
herring: just because something is yours does not mean you have full command
over what you can do with it, or what others should do with it. Consider, for
instance, if an individual would like to have a limb removed. It is their limb but if
they were to walk into a medical centre asking to have it removed, it would be
extremely unlikely that any medical professional would do so based on nothing
more than a request. Besides issues of fair and effective distribution of medical
resources, the harm which an individual would incur by having their limb
amputated without any medical necessity would likely prevent medical
professionals from doing so. The point is that medical practice is not merely
rooted in concepts of ownership and patient choice, but also in practices of care
and prevention of harm. Do such accounts ask patient choice and ownership to

do too much work, whilst depreciating the role of healthcare professionals to
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care for their patients by helping to define what constitutes information that
patients need to know? | now turn to reflect on this question by exploring it
within the context of tensions that can exist between how patients and

professionals conceptualize what constitutes genetic information.

4.3 Tensions between professionals, patients, and

families regarding what constitutes information

In what follows, | analyse how challenges to professionals’ abilities to perform
their responsibilities of providing relevant information can also arise through
tensions between different actors, such as patients, genetics professionals, and
healthcare professionals from other medical fields, over what is considered
information. Such tensions raise questions around who should define what

constitutes information and how these responsibilities should be shared.

During my time in the genetic clinic, | observed various situations in which
patients and families desired access to information, whilst genetics professionals
did not see this as information. What follows is the description of just such an
instance. During a meeting, clinical professionals were discussing a family, the
Morgans, in which several people had developed breast cancer. Data associated
with breast cancer in the CHEK2 gene had been identified through genetic testing
of those in the Morgan family who had developed breast cancer. Now that these
data had been identified, some of the relatives who had not had breast cancer
had requested predictive genetic testing. During the clinical meeting, the
Morgans’ geneticist said that there was no medical reason to offer the test to
these relatives, but that the family wanted to have a test — in this light, the

clinical geneticist was unsure whether to grant these relatives’ request to receive
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testing.?° A discussion followed amongst the clinical professionals present. The
outcome of such a test would not alter family members’ medical management
because relatives would be monitored for breast cancer development
independent of whether or not they had the CHEK2 variant. However, the
clinicians wondered whether the family’s concern over the data was enough of a
reason to offer the test. If such a test were offered, there could be a risk that
family members would be falsely reassured, or overly concerned, regarding their
risk of breast cancer based on the test outcome. If, based on this test result,
relatives would opt for risk-reducing surgery?! to remove their breasts, that
would be “their own choice,” the Morgans’ clinical geneticist contended. But still,
if that were to happen, she said she would wonder if she had handled the
situation correctly as their clinician. A different clinical geneticist weighed in that
genetics professionals are the only ones who can stop people from pointless

screening, because patients always seem to want to have it.

There appears to be a discrepancy here between the Morgans and the team of
genetics professionals in terms of what information the CHEK2 data can offer. In
this case, according to their clinical geneticist, some Morgan family members
appeared to be concerned about data that had been identified in their family in
relation to their risk of developing breast cancer and wanted access to this
information by means of a genetic test. However, from the perspective of their
clinical geneticist, the data did not constitute information in this context, as the
presence or absence of the CHEK2 variant would not be informative for how to
manage their breast cancer risk. Variants in the CHEK2 gene can only explain part
of the reason why a family has a high incidence of breast cancer. Genetics
professionals usually do not consider CHEK2 variants to be a good indicator for
someone’s increased risk of breast cancer because they are too common within

the general population to constitute a significant factor in the development of

20 At the time of observation, guidelines to prevent predictive testing based on CHEK2 data had
not been developed.

21 |In practice, it would not necessarily be possible to receive risk-reducing surgery based on
CHEK2 data in the Netherlands, where this case took place. However, this was mentioned as a
concern during the meeting and | include it to illustrate how decisions on what is allowed to
become a genetic test result are deliberated.
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breast cancer, especially when compared to variants in other genes, such as the
BRCA genes (NHS, 2018). Whether or not members of the Morgan family carry
this variant will not change their frequency of check-ups or the type of
monitoring. Instead, any advice they have been given in relation to their breast

cancer risk has been based on their family history.

A close examination of the Morgans’ case suggests that tensions around what
counts as information and what data are allowed to become a genetic test result
can lead professionals to struggle with how to make decisions around genetic
data, such as whether or not the data should be employed for a predictive
genetic test. In the case above, it is possible to infer that genetics professionals
are grappling with how to balance the responsibilities of providing what they see
as relevant to their patients against honouring patient decisions and autonomy.
The Morgans’ clinical geneticist was conflicted about whether she should provide
relatives with the test they requested because she wondered if ultimately it
should be up to individual relatives to decide whether they would like to be
tested for the variant, even if she did not feel it would provide relevant
information for these relatives. In what follows, | use Mol’s (2008) work on the
logic of choice versus the logic of care for analysing and approaching this

dilemma.

The logic of choice in healthcare refers to a rationale in which patient choice is
prioritized within healthcare decisions. Mol (2008) observes a trend within
healthcare over the past decades that often glorifies and operates around a
generalized ideal of patient choice. Mol’s work posits this trend as a response to
a perceived paternalistic medical care of the past and a dissociation from a
notion of the healthcare professional as overpowering patients in doing what the
professional felt was appropriate (2008). In the logic of choice, a professional’s
primary role is to provide their patients with information relevant to the decision
at hand and subsequently allow patients to decide for themselves what should

be done. In the case of the Morgans, following a logic of choice would mean that
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relatives should be free to decide whether or not they would like to have the
genetic test, despite genetics professionals’ objections as to its relevance and

potential harms.

Conversely, a logic of care primarily focuses on what patients need, as well as on
the continuous process of what is done by different actors involved —e.g.
patients, professionals, technologies — to act on those needs (Mol, 2008). In
contrast to emphasizing patient choice in establishing a course of action, the
underlying needs of patients that might drive such choices serve as the guiding
principle for clinical practice. In case of the Morgans, their clinician wanted to
provide the family with information that would address their need to know
about their chances of developing cancer, rather than offering a test that might
muddle such insight into risk. The clinician wanted to protect relatives from
misinterpreting the CHEK2 variant and to prevent them from overtasking the
data with predictive powers. She was concerned that family members could be
falsely reassured by the test outcome (e.g. “l do not carry this variant, therefore |
am not at risk of developing breast cancer”) or overly concerned (e.g. “I carry this
variant, therefore | am at significantly increased risk of developing breast
cancer”). The consequences could involve real mental and physical harms to
patients — anxiety, being less strict about going for medical check-ups based on
the perception that there is less of a risk, unnecessary treatments — which
healthcare professionals want to fend off. As one of the clinicians indicated
during the meeting, patients may want medical tests, but if these tests are not
appropriate based on the current state of medical knowledge, then healthcare
professionals are the ones who can protect patients from this irrelevance and

the ensuing potential for detrimental consequences.

4.3.1 Problematizing the logic of choice in the process of constructing

genetic results

Above, | have analysed how the logic of choice can be problematic in the context
of making decisions around genetic data, as it can interfere with other important
pillars of good care, such as protecting patients from harmful consequences.

Patients are offered the freedom to choose as they see fit, yet this freedom
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comes with responsibility: patients bear the burden of deciding what is right for
them (Mol, 2008). In doing so, they may end up choosing something that is
unnecessary or detrimental to them. Furthermore, the conceptualization of
patients making their own decisions fails to consider the broader context in
which patients make these decisions. In the logic of choice, professionals’
responsibilities are primarily delegated to exercising their expertise by providing
information, which patients can then use to make decisions. It must be
emphasized, however, that this paradigm does not take into account that other
types of information, expectations, and meanings around genetic data exist
within society and patients’ lives that, as discussed in Chapter 1, frequently
overtask genetic data with predictive and diagnostic powers, and this can affect
how patients understand and respond to the information professionals provide.
We can therefore conclude that patient requests and their consequences cannot
be conceptualized as autonomous decisions based solely on the information they
have received from their medical professionals. These decisions and requests are
also made within a broader cultural setting that often constructs genetic results
as saying more or giving more certainty than they actually can, which may inform
patients’ decision-making. As such, honouring patient requests by emphasizing
patient choice in situations like that of the Morgans does not do justice to the

complexities of genetic data and the intricacies of their sociocultural context.

Moreover, in distinguishing choice (i.e. a decision on what should happen or how
to act) from need (i.e. what might drive such decisions), a further problem with
the logic of choice becomes apparent: what patients need and what they choose
may not necessarily be aligned. As discussed above, some of the Morgans were
concerned about the CHEK2 data identified in their family and requested testing
in order to address those concerns. However, we have seen that the genetics
professionals discussing the case knew that taking this test was not going to be
of any clinical value in addressing the need to mitigate family members’ concerns

over the data in relation to their breast cancer risk. In fact, the test result, and
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how it might be understood by family members, could actually harm this need,
for instance if carrying the CHEK2 variant would lead family members to become
overly concerned. This does not imply that it is the medical professional’s sole
prerogative to decide what their patients need nor that patients are excluded
from this discussion. Rather, by exploring together what kind of questions and
issues patients might hope to address, professionals can enlist their medical
expertise to establish how that need could best be fulfilled. Problematizing the
logic of choice in the context of decision-making around genetic data is therefore

not about dismissing what the patient wants or requests.

This distinction between patient needs and patient choice may be helpful in
addressing some genetics professionals’ concerns around patient autonomy. We
have seen throughout this chapter how, in navigating values of transparency and
relevance, genetics professionals can be concerned about making decisions on
behalf of patients in the context of genetic data, such as defining what counts as
information and what data are allowed to become a genetic result. Focusing on
patient needs can be an important conduit for patient autonomy because
patients’ voices can manifest in the process of exploring their needs. Patient
decision-making need not be narrowly confined to choosing a course of action, it
can also be conceptualized as an ongoing process of defining what kind of values,
concerns, and outcomes to prioritize within their care. Patients have an
invaluable expertise when it comes to how they feel, what kind of concerns they
want to address, what they desire to learn or achieve, and what kind of
guestions they hope to answer. Healthcare professionals can help patients in
exploring these needs and draw on their medical knowledge and expertise to
evaluate which medical means might be appropriate to address those feelings,

concerns, needs, and questions.

Navigating patient needs can also raise challenges in this context. | will now turn
to exploring how genetics professionals may experience their responsibilities to
define what constitutes relevant information to be at odds with what they

perceive to be their patients’ needs.
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4.3.2 Challenges in navigating patients’ needs

How to address patients’ needs can prove challenging in the context of
contrasting constructions of what is relevant and what counts as information.
When there is tension between what different actors, such as patients and
professionals, view as information, professionals may experience a conflict
between their responsibility of providing relevant information to their patients
and acting on their patients’ needs. My findings suggest that professionals
sometimes care for their patients’ needs by providing ambivalent data that
patients do, but professionals do not, consider capable of addressing a particular
medical question or concern. This is apparent in the following case, in which
following patients’ construction of what constitutes relevant information was
seen by the genetics professional to offer psychological relief for the family she
saw in the clinic, as well as a means of care for the patient-professional

relationship.

Clinical geneticist Selma told me of a patient she had recently seen in clinic. A
young girl, Yasmine, was referred to the clinical genetics service due to hearing
loss. Genetic testing identified uncertain data that was possibly associated with a
syndrome that causes hearing loss, as well as infertility in women and
neurological symptoms. However, the data was of uncertain significance and
might also turn out to be innocent variation unrelated to the syndrome or to
Yasmine’s symptoms. Selma decided to communicate this information to
Yasmine’s parents, Farah and Dave, after consulting with an expert who agreed
that the detected data could potentially play a role in Yasmine’s hearing loss.
Selma recalled that Farah and Dave were very upset to hear this information,
particularly due to the unexpected additional symptoms such as infertility that
Yasmine could develop in the future. Subsequently, Farah and Dave discussed
with Selma that they would like for their other child, Lara, who was younger than
Yasmine and had been in speech therapy, to be tested for the data identified in

Yasmine. Selma explained to Farah and Dave that no conclusions could be drawn
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from the presence or absence of these data in Lara’s DNA, as it was uncertain
whether they were linked to Yasmine’s symptoms in the first place. Therefore,
this test would not provide any certainty in terms of symptoms that Lara may or
may not develop in the future. However, Farah and Dave insisted that they
needed this test as a kind of anchor or reassurance. In her decision about
whether or not to offer the test for Lara, Selma explained to me how she
weighed up different possibilities and consequences. She felt that it would
provide great relief for Farah and Dave if Lara turned out not to have the genetic
variants identified in Yasmine, even though, in Selma’s perception, this feeling of
relief and reassurance would be unwarranted for as long as the meaning of these
data remained uncertain. Selma felt that this matter was so important to Farah
and Dave that denying them the test could lead to conflict. It could damage
Farah and Dave’s relationship with Selma, a scenario Selma had seen happen to
colleagues in similar situations who had decided not to offer testing, counter to
the wishes of their patients. Considering these factors, Selma decided to provide
genetic testing for Lara on the condition that this test would be conducted in

conjunction with a hearing test.

The above situation illustrates how tensions over what counts as information
might lead to fear of conflict or of damage to the patient-professional
relationship. A close analysis of this case brings to light the difficult grey area of
uncertain data that carry some kind of importance in one particular context, such
as a potential for future relevance in Yasmine’s case, but cannot be readily
employed in a different context, as in the case of Lara. Families and healthcare
professionals alike can struggle with this type of data, which is communicated
because it has potential relevance in terms of some questions, but is not
considered apt to provide answers for other crucial questions that patients and
relatives might have. In their request to have a genetic test for Lara, Farah and
Dave construct Yasmine’s genetic result in such a way that it pulls the data out of
their limited context of relevance —i.e. it strips the data of Yasmine’s specific
situation that, for Selma, makes the data meaningful —in order to provide
answers to broader questions that Selma feels the data cannot answer. My

findings therefore suggest that, in navigating patient constructions of results and
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information, healthcare professionals such as Selma may find it difficult to act on
their own definition of what is relevant information for fear of creating tension
(e.g. in this case between Farah, Dave, and Selma) and thereby harming the
patient-professional relationship. Healthcare professionals may find this
challenging, considering, as mentioned earlier, a good patient-professional
relationship is often considered a pillar of good care and fundamental in

addressing patients’ needs (Clarke & Wallgren-Pettersson, 2019).

Moreover, an analysis of this case highlights that Selma would have taken a
course of action that does not involve testing Lara because she did not consider
this to be informative for Lara. But it was Farah and Dave’s anxiety that made
Selma change course. Farah and Dave indicated their need to relieve their
anxiety and proposed that a test will do that for them. Even if it is not aligned
with genetics professionals’ conception of what is relevant or what counts as
information, a test could still offer consolation and reassurance. As Selma said, it
might provide relief for an anxious Farah and Dave, who have just received
upsetting news about their daughter, if their other daughter Lara turns out not
to have the data identified in Yasmine. In fact, the odds are pretty good: there is
at least a seventy-five percent chance that Lara does not carry these data.?? From
this case we can infer that some professionals may attempt to address their
patients’ psychosocial needs in relation to genetic data by acting in accord with

patients’ conceptions of what counts as relevant information.

This raises questions around the extent to which professionals should reinforce

or undercut patients’ constructions of what counts as information. Allowing

22 The data identified in Yasmine were recessive variants. This means that if Yasmine inherited
the variants from her parents, she would have to have inherited one genetic variant from each
parent to be at increased risk of developing the syndrome, in case the data did indeed turn out to
be associated with the suspected syndrome. The chance that both Farah and Dave passed on
both variants to their other daughter Lara would then be 25%. If the variants arose in Yasmine,
rather than being inherited, the chances that Lara has the same variants would be much lower
still.
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genetic data to be mobilised in ways that do not align with professionals’ notions
of what constitutes information may not be risk-free. Not only can it lead to
undue concern or false reassurance for patients, it might also prevent or delay
patients from accessing other kinds of support that can address their underlying
concerns. It may therefore be helpful to reflect on other ways in which patients’
needs could be addressed. Farah and Dave, for instance, are concerned about
their children, and their need is to somehow deal with and resolve the concerns
and uncertainty they struggle with in this context. Psychotherapeutic care
provided by a genetics professional, qualified therapist, or social worker,
conversations with friends and family, and other types of support can assist
individuals in becoming resilient in the face of uncertainty. In this light, | suggest
that acting on professionals’ conceptions of what counts as information can also
be conceptualized as offering patients the possibility to get the kind of help that
is able to address their needs without the risk of harm, such as undue anxiety or

unwarranted relief.
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Chapter 5 Processes of care in the construction of

results

This chapter analyses how processes of care are performed through how genetic
test results are constructed. Professionals often consider questions around the
impact of genetic results when making decisions about which genetic data to
communicate and when navigating how to communicate the meaning of the
data, including their (un)certainty. What might the psychological impact of the
data be on a patient? How do patients understand their data? How might
patients act on their data? In considering what could provide good outcomes for
their patients, as well as prevent harmful ones, professionals care for their
patients when making decisions around whether and how to communicate
genetic data. In other words, how genetics professionals construct test results is
an important part of how they care for their patients. These care practices are
deeply embedded in patients’ specific contexts: they address questions and
considerations about particular patients and their families. What a patient’s
genetic result is, i.e. which data it consists of and how its meaning is constructed,
depends on these considerations. In this sense, care practices and context are
inscribed (Prout 1996; Akrich 1997) into genetic results. In this chapter, | will
discuss how care practices constitute an inherent part of what genetic results are
and, by extension, how all actors that are part of these processes of care,
including patients, families, and professionals, have a role in the process of

constructing these results.

In what follows, | analyse different processes of care and how they impinge on
the construction of genetic test results and illustrate how, due to the nature of
care practices being contextual, results can take on different shapes and
meanings as their context shifts. | discuss three particular aspects — patients’

psychological wellbeing, decisions patients might make based on genetic data,
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and patients’ understanding of genetic data — and explore how care practices in

relation to these aspects can affect how decisions are made around genetic data.

In section 5.1, | explore how genetics professionals perceive genetic data to
psychologically impact on patients, particularly in relation to the (un)certainty of
the data, and how the anticipated impact depends on the patient’s context. |
discuss how different professionals negotiate decisions around which data to
communicate and how to communicate these data, based on their desire to
mitigate the negative impact that genetic data might have on their patients’

psychological wellbeing.

In section 5.2, | discuss how genetics professionals at times struggle with and feel
responsible for how patients might employ and act on their genetic data.
Although genetic data are often uncertain in terms of how exactly they are
implicated and manifest in the present or future development of symptoms, they
may be used by patients to make important decisions in relation to their own
health or that of their children. These concerns can influence how professionals
make decisions around genetic data and construct their meaning, so as to
prevent decisions that a patient might make based on their genetic data that are

perceived as harmful or problematic by their professional.

In section 5.3, | address the concerns that genetics professionals have about
public understandings of genetics and how these might affect the expectations
and perceptions their patients have of their genetic data. Professionals often feel
responsible for how patients understand their genetic data and want to prevent
misunderstandings. | explore how professionals’ feelings of responsibility
towards patients’ comprehension of genetic data, as well as concerns about
patients misinterpreting their data, are reflected in how professionals make
decisions about which genetic data to communicate to their patients. Finally, |
discuss how heightened public expectations of genetic data are at times
employed by professionals in an effort to benefit the follow up of genetic data
over time, once again exposing tensions that exist between caring for the patient

in the present versus caring for the patient in the future.
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5.1 Caring for patients’ psychological wellbeing

An important aspect to genetics professionals’ care practices is to ensure their
patients’ wellbeing. This care relates to patients’ physical wellbeing, by
attempting to get at and interpret genetic data in a way that can help patients
receive the treatment, monitoring, and reproductive options relevant to them, as
well as to their psychological wellbeing. | frequently observed questions being
raised within the genetic clinic which revolved to a significant extent around
psychosocial matters; what are patients and families concerned about? How can
discussing and exploring the possible underlying genetic basis of a condition help
patients understand their own or their family’s condition? How might family
dynamics play into and be affected by patients’ engagement with the genetic
clinic? How can patients best be supported so that they can make decisions
about testing? How might the outcome of a test impact on patients’ psychosocial
wellbeing? How can we avoid patients learning something about their genetic
data that they might regret or that they did not want to know about??3 In what
follows, | explore how care practices around ensuring patients’ psychological
wellbeing become embedded in genetic test results. | analyse how genetics
professionals may perceive genetic data to psychologically impact on patients,
particularly in relation to the (un)certainty of the data, and how these
perceptions of impact depend on the patient’s context. At the same time, |
consider how these perceptions around the psychological impact of genetic data,
in conjunction with their desire to care for their patients’ psychological

wellbeing, can affect how genetic results are constructed.

3 For literature addressing these questions and highlighting their importance, see for example
(Cowley, 2016; Forrest et al., 2003; Semaka & Austin, 2019).
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5.1.1 How anticipated impact can shape the construction of test

results

From my conversations with genetics professionals | could infer that they
frequently considered uncertainty in genetic data as a mental burden for
patients and their families. Clinical geneticist Gabriel, for instance, brought up
the example of a family, the Horvaths, who had a severe heart condition. Genetic
testing identified data associated with the condition, but these data were also
fairly common within the general population, i.e. people who do not have the
condition. The latter made the identified data somewhat uncertain in terms of
the extent to which they were involved in the Horvaths’ heart condition.
Therefore, it was challenging to establish what the presence or absence of these
data meant for (currently asymptomatic) family members’ risk of developing the
condition in the future. It was decided by the clinical team that family members
who currently had not developed the disease and who, by means of genetic
testing, were found not to have this specific genetic variation, would still be
advised to have an examination by a cardiologist and visit the genetic clinicin a
few years’ time to see if there would be any new information concerning their
genetic data. Clinical geneticist Gabriel perceived this uncertainty to be very

difficult and frustrating for the family:

“They’re having a genetic test to... exclude as much as possible that
they’ve [inherited the condition]... Most people have a need for clarity
and you can’t do much with a vague result... If it’s vague, then that often
makes it extra difficult.”

Interview with clinical geneticist Gabriel

In this case, Gabriel perceives his patients to have held hopes of certainty by
means of genetic testing, in the sense that the test would either confirm or
exclude they are at increased risk of developing the heart condition present in
their family. Instead, the test outcome the family received does not quite fulfil
that wish as perceived by Gabriel: even if asymptomatic relatives are found not
to have this genetic variation, they will still need to be examined for heart
disease — just in case. This suggests that the certainty that patients desire from

genetic data — as perceived by professionals — can differ from what the data can
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actually offer them. This discrepancy can be seen by professionals as mentally

burdensome for their patients.

Genetics professionals may attempt to mitigate this perceived burden of
uncertainty on patients and their families through how they construct genetic
test results. Clinical geneticist Robyn talked to me about how she perceived
genetic data uncertain in terms of whether they are related to a patient’s
symptoms or whether they are innocent variation. Robyn is an oncogeneticist,
which means she sees individuals and families who have (had) cancer. She told
me that she prefers not communicating such data to patients that, on account of
their uncertainty, make it impossible to tie consequences to — such as providing

treatment or monitoring advice:

“I'd rather put it in my own agenda [so | can follow up on it] in 2 years.
With all the pit falls of course, who knows | might not work here
anymore, or | don’t read my agenda. Burdening the patient with
something that he or she can’t do anything with - preferably not. Then
I’d rather withhold [the data]. (...) [Discussing with a patient that] we
have found something but (...) further research is not possible, so then
healthy relatives aren’t tested either. Well, then | think that’s quite
something to burden your patients with.”

Interview with clinical geneticist Robyn

A closer reading of Robyn’s account sheds light on the relationship between the
impact of genetic data and a patient’s genetic result. Not only does the genetic
test result have an impact on that patient and their relatives, it also works the
other way around: the impact of genetic data on a patient and their family, as
perceived by their professional, can shape what genetic result a patient receives.
Some types of uncertainty may be deemed by professionals to be problematic
for patients. In this case, genetic data that might be associated with the patient’s

condition — but also might not be — and for which it is impossible at this
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particular time to be made clearer in this regard, is deemed by Robyn to burden
the patient with uncertainty that they cannot act upon or resolve. Giving a
patient such a result would make the data known to the patient and possibly to
their family as well. However, as it is unknown what these data mean, it cannot
be used to address some of the fundamental questions that patients and their
families might have around whether these genetic data increase their or their
family’s risk of developing cancer (again) in the future or what kind of treatment
and monitoring options might be appropriate based on these genetic data. When
it comes to the type of data mentioned by Robyn, these are questions that the
data cannot provide answers to. Instead, Robyn perceives the data might bring
about a possible desire for patients to act — to treat, to monitor, to test, to
resolve — without a possibility for action, and these incongruities may be
perceived as problematic for patients by professionals such as Robyn. Similar to
the accounts discussed in the previous chapter, Robyn does perceive a risk in not
sharing these data with her patients: it makes Robyn solely capable of following
up on the data which might become relevant in the future. Although Robyn’s
capability to follow up on the data is subject to pitfalls — such as career changes
or forgetfulness — this risk is outweighed for Robyn by the burden of sharing

these data with her patients.

How professionals consider questions around care for patients’ psychological
wellbeing does not only affect how decisions are made about which data to
communicate to patients, but also feeds into how the meaning of genetic data is
constructed. Clinical geneticist Gabriel describes how, when he feels significantly
uncertain about genetic data, he will share these uncertainties with his patients
when communicating the data. However, sometimes he may feel sufficiently

certain about the data and decide to keep any residual uncertainty to himself:

“If I think well, 90 per cent certain, and this is probably it [genetic factor
implicated in the condition], then | dare to be clear towards the patient.
(...) I don’t think that as a doctor | should be loading my uncertainty onto
the patient. (...) You’re almost never 100% certain. People should be able
to move forward with [that information]. (...) You can never give any

guarantees; there could always be a second change somewhere [in the

134



DNA] that plays [a role in the development of the condition]. And if you
keep taking that uncertainty everywhere, then you can’t help anyone
anymore.”

Interview with clinical geneticist Gabriel

A close analysis of Gabriel’s account makes apparent that professional roles and
responsibilities within clinical practices around communicating genetic data to
patients are conceived by Gabriel as keeping residual uncertainty within genetic
data to himself and not burdening his patients with it. In Gabriel’s account, the
way to best help patients entails providing a clear indication of what is going on,
when possible, so that patients can act on that information, without ambiguity
entering the mix to question their decisions. Uncertainty cannot always be
avoided, but, when possible, doing so might be considered by some as providing
good care. But when is it possible? Not necessarily when the professional is
entirely certain, but rather when the professional feels certain enough about the
data to do so. This can be a delicate balancing exercise between wanting to
communicate the meaning around data a professional feels their patients crave
or might benefit them and the need not to provide a “false” sense of meaning,

such as a false sense of certainty that might later turn out inaccurate.

Examining Gabriel’s account makes apparent that patients, professionals, and
technology all play a role in how genetic results are constructed. Perhaps most
apparently, the technology, in terms of getting at the data and genetics
professionals in terms of how they filter and interpret the data. But there is more
to producing genetic results than that. Patients, in terms of what hopes and
expectations they might have of their genetic data and how they might indicate
this to their genetics professionals; genetics professionals, in how they see their
professional responsibilities in terms of caring for their patients and how they
interpret their patients’ psychological needs are also part of how genetic results

are constructed.
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5.1.2 How is the anticipated impact of results negotiated by

professionals?

How the impact of uncertainty on patients is perceived by professionals and
what is perceived as good care may be negotiated differently among different
professionals and contexts, thereby possibly leading to different constructions of
genetic test results. This raises questions around how and to what extent
considerations around the anticipated psychological impact of genetic data
should shape genetic test results. The following cases illustrate how

professionals might deliberate on these matters.

Penn and Jemima were referred to the genetic clinic due to their baby’s large
head circumference. Aside from this, their baby, Otis, had been developing well,
without any noticeable developmental difficulties. After their consultation in the
genetic clinic, Otis had a broad genetic test in which a large part of his genetic
data was mapped. The laboratory subsequently reported data in Otis” DNA that
might be associated with a syndrome which causes developmental delay, as well
as a potential increased risk of cancer. The laboratory reported the data as being
likely associated with this particular syndrome, but there was slight uncertainty
as to this relationship. Otis’ clinical geneticist, Selma, subsequently informed
Penn and Jemima over the phone about Otis’ test result. Shortly after, |
accompanied Selma to her consultation with Penn and Jemima, in which she
would further discuss the outcome of the genetic test with them. Penn and
Jemima came to the consultation without Otis, as they wanted to discuss the test
result without their child being present. During the consultation, | noticed that
Selma discussed the identified data as the cause of Otis’ large head and as a
diagnosis of the syndrome. Penn and Jemima were visibly upset and said they
had had a difficult time coming to terms with their son’s diagnosis since receiving
the test result. Throughout the consultation, Selma emphasized that it was
uncertain how Otis would continue to develop: this particular syndrome could
affect people differently, some might not have many symptoms and be unlikely
to develop cancer caused by the syndrome. After the consultation was over and
Penn and Jemima had left, Selma told me about the residual uncertainty that she

felt concerning these data in relation to the syndrome and its diagnosis. As the
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laboratory had reported the data as being likely, rather than certainly associated
with this syndrome, Selma pondered: “It did cross my mind: how certain is this?
How certain am I?” However, after consideration she decided that she felt
confident enough to communicate the data with certainty to Penn and Jemima,
without mentioning her slight ambivalence. She said she felt it was important for
Penn and Jemima to be provided with certitude amidst a period of great
ambiguity that they had been experiencing regarding their child’s situation and

that she felt confident enough about the data to offer this to them.

Exploration of this case illustrates some of the ways in which professionals, in
navigating how to communicate the meaning of genetic data to their patients,
may consider how their patients could best be helped in terms of their
psychological wellbeing. Selma decided she was certain enough to provide a
clear diagnosis in favour of the stability she expected this would give Penn and
Jemima. The way that Selma perceived Penn and Jemima’s psychological needs
and weighed these with how she perceived Otis’ data shaped how the meaning
of the data was constructed, what kind of certainties and uncertainties were
conveyed. Other genetics professionals whom | discussed this case with
pondered if it was inappropriate that Selma decided to convey a certain
diagnosis despite the fact she had some doubts about its certainty; Selma’s
decisions around how she communicated the data were based on her perception
of what Penn and Jemima might need from a psychological point of view, rather
than allowing Penn and Jemima to cope with their son’s situation on their own

terms.

Moreover, other professionals might have assessed Penn and Jemima’s
psychological needs differently. Conveying that genetic data is complex to
interpret, particularly with the kind of broad genetic testing that Penn, Jemima,
and Otis received, and involves uncertainty as to the exact meaning of the data
and how it relates to a diagnosis may have been seen as a means to reassure

Penn and Jemima. It could possibly be comforting for Penn and Jemima that
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there is a possibility — however slight or strong — that their child does not have
this condition. In this sense, uncertainty could be mobilized in an attempt to
reassure patients or their families. This is illustrated by junior doctor Shay, who
told me about one of her patients, a young child with developmental delay. A
genetic test identified data which was possibly related to a syndrome. It was
uncertain whether this data might be related to the patient’s symptoms or
whether it might increase the risk of other symptoms. Shay consulted with an
expert who found the data suspicious and she subsequently decided to discuss
with the patient’s parents the possible increased risk of tumours that these data
implied. Shay told me she had communicated the data a bit more uncertainly
than she perceived them herself. Particularly when it concerns young children,
Shay is careful about disconcerting parents, she told me. In this sense, as
suggested by Whitmarsh et al. (2007), highlighting the uncertainty of the data in
relation to the diagnosis of a syndrome can aim to create a space for hope and
coping that may be valued by parents. Indeed, when Selma emphasized the
uncertainty of what Otis’ data and diagnosis would mean for his future
development and symptoms, she may have been highlighting uncertainty to

create a space for hope: the implications of the diagnosis may be rather mild.

5.2 Caring about decisions based on genetic results

| suggest that, in constructing genetic test results, genetics professionals’ may
strive to prevent implications and decisions based on genetic data that they
perceive as harmful or problematic. Genetic data are often uncertain in terms of
their relation to people’s health: | observed that interactions between and
amongst patients, families, and genetics professionals often revolve around
guestions about the degree to which genetic data are involved in a patient’s
symptoms and about what the data might tell us about an individual’s health in
the future. Despite the uncertainties that are often involved in establishing the
implications of a patient’s genetic data for their health, the data may be used by
patients to make decisions with far-reaching consequences. For instance, as
discussed by Shkedi-Rafid et al. (2020) in the context of genetic testing during

pregnancy, genetic data are often unable to provide a black-and-white, yes-or-no
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answer to questions around whether, to what degree, and at what point in their
life the baby might be affected by a particular condition. At the same time, these
data may be employed in making binary, impactful decisions, such as whether or
not to continue a pregnancy (Shkedi-Rafid et al., 2020). | suggest that genetics
professionals may struggle with and feel responsible for how patients employ
and act on their genetic data. These concerns can feed into how professionals
make decisions around genetic data and construct their meaning, which | explore

through the following case.

During a meeting in which professionals within the field of genetics came
together to discuss ethical challenges in genetic practice, clinical geneticist Luca
reflected on a case that she found ethically challenging. Her patient, Veronique,
was affected with angioedema, a condition which can cause swelling in various
parts of the body, such as the face, hands, and abdomen. Veronique’s mother
Lilly had the same condition and, although her symptoms were much milder than
Veronique’s, this suggested there could be an underlying genetic factor in their
condition. Veronique had been referred for genetic counselling, as she was
thinking about having children and wanted to inquire about the possibilities of
genetics in this context. Luca described Veronique as having suffered a great deal
from the condition, both physically and emotionally, and therefore wanting to
prevent her future children from having the same condition at all cost. In Luca’s
recounting of the consultation, Veronique did not want to put her future children
through the same hardships that she had been through. There were financial
reasons as well. As a child, Veronigue had to stay home or be picked up from
school frequently due to her illness. A child that is at home requires a parent or
other adult to stay with them, which would make for a difficult financial situation
for Veronique and her partner. Both Veronique and her mother Lilly, who had
come with Veronique to the genetic clinic, had a genetic test after their
consultation. The laboratory identified genetic data, shared by both Lilly and

Veronique, that were likely associated with angioedema. At the time of the
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ethical challenges meeting, Luca had recently received the laboratory report and
would soon see Veronique and Lilly to discuss their test results. During the
meeting, Luca explained she felt conflicted about how Veronique might act on
this genetic result. Luca expected Veronique to possibly request either prenatal
genetic testing or preimplantation genetic testing with regards to the
Angioedema-related variant identified in herself and her mother. These tests
check for the presence of the genetic variant in the fetus or in the embryo prior
to IVF implantation and subsequently allow parents to make reproductive
decisions, such as continuation or termination of a pregnancy, based on the
result. Luca felt uneasy about Veronique potentially making a decision to
terminate or commence a pregnancy based on this variant, as angioedema is
semi-treatable through medication which, although no guarantee for a symptom
free life, can potentially go a long way in ameliorating the condition. What is
more, Luca continued, the condition is highly variable in terms of how it affects
individuals. Even though Veronique had severe symptoms, her baby, if found to
be a carrier of the variant, might have mild symptoms similar to Lilly or might not
develop the condition and therefore have no symptoms at all. Luca’s own
attitude towards angioedema was that affected individuals could still lead a
fulfilling life. She therefore struggled with the possibility of Veronique wanting to
terminate or commence a pregnancy based on the presence of the identified
data. She also questioned whether medical practitioners involved in procedures
around IVF and the termination of pregnancy would be willing to grant such a
request. A few weeks later, | accompanied Luca to her consultation with
Veronique and Lilly. During the consultation, | noticed that Luca communicated
the variant as being of uncertain significance, emphasizing a great deal of
uncertainty with regards to whether it was associated with Veronique and Lilly’s
angioedema. After the consultation was over, | asked Luca about her
communication of the genetic data. Luca reflected that in this case she had
chosen to stress the uncertainty of the data’s relationship to Veronique’s
symptoms; perhaps a different genetics professional might have communicated

the data with more certainty in this regard, Luca explained.
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During the consultation, it seemed to me that the way in which Luca constructed
the uncertainty of the genetic data came to bear the weight of the other issues
that Luca was struggling with that remained unspoken during the consultation.
Luca anticipated and was concerned about the possibility of Veronique basing
her reproductive decisions on the identified genetic data. At the same time,
several aspects of Veronique’s case had made Luca feel ethically conflicted about
basing reproductive decisions around the identified data. These decisions
regarding starting or ending a life might be made around a condition that is
possibly treatable, might not manifest at all or, if so, might be very mild,
involving data that have been interpreted as having a likely, but not conclusive
relation to the condition. These concerns appeared to shape how Luca
constructed the meaning of the data; she had chosen to emphasize the data’s
uncertainty in terms of whether they were at all involved in Veronique’s and
Lilly’s condition, suggesting an unsolid base on which to establish reproductive
decisions. As Bencherki (2017) observes, this involves a process of translation
where the intricate concerns and interactions between Luca, Veronique, Lilly,
and their genetic data, come to be expressed through a ‘spokesperson’, i.e. the
result and particularly its uncertainty whether the data are involved in Veronique
and Lilly’s angioedema. This spokesperson becomes the simplified and visible

face of this multifaceted network of interactions that is hidden out of sight.

This case exemplifies the complex ethical issues and dilemmas around how
patients act and how they should be allowed to act on their genetic data. When
is it justified for parents to request a termination of pregnancy based on genetic
data and whether and what kind of protections fetuses should have against
parents finding out information around their genetic make-up (Shkedi-Rafid et
al., 2020)? Genetics professionals may struggle with these kinds of questions and
part of how professionals navigate these difficult questions may be through how
they construct genetic test results. Decisions made on how to construct genetic

test results can in that sense be part of a process of “configuring” patients, as
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suggested by ANT authors such as Woolgar (1991). An expectation of what
patients and their families might do with their genetic information becomes
inscribed in the genetic result, in order to “configure” or affect how patients will
act and what decisions they will make based on their genetic test result (Prout
1996). Such processes of construction and configuration can therefore serve as a
means for genetics professionals to exercise control over how ethically complex

questions arising from genetic testing are resolved.

5.3 Caring for patients’ understanding of genetic results

Genetics and DNA as a subject are highly popularized and deeply embedded
within the social fabric of Western society. Genetics is part of our everyday
language in that people often speak about something “being in our DNA” or
about “having good genes” when describing qualities and characteristics that are
perceived to be a core part of their identities. Atkinson et al. (2012) describe the
gene as a ‘cultural icon’, harbouring the promise that we now understand
heredity and its consequences. As discussed in Chapter 1, public discourses in
educational, political, commercial, and social spaces often involve high
expectations around genetics as revolutionizing healthcare by diagnosing and
predicting health risks and conditions with great personalized precision. These
discourses encapsulate the promise of genetic data offering certainty and
concrete answers; they often suggest that the secrets encrypted in our DNA are
right there, underneath the surface, and now they are within arm’s reach with
the help of new technologies. In the process, genetic data are frequently
presented as highly useful and clear-cut information that, on their own, can
answer fundamental questions about bodies, health, and other features of our
existence: a single test with concrete answers. By presenting genetic data as
giving clear insight into complex questions around an individual’s general health
risks, ethnic identity and family history, as well as other fundaments of our being,
such discourses promise a level of personalized precision that the data often
cannot deliver. These kinds of conceptions can significantly overlook the

uncertainties and complexities often enveloped in genetic data.
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Observing and speaking to genetics professionals, | often noticed sense of
concern about how representations of genetic testing within the public sphere
might shape how patients and families perceive their genetic data and what
expectations they have of genetic testing and research. Driving to a clinical
appointment with genetic counsellor Eleanor, she told me that during her
counselling sessions she tries to refute common misconceptions around genetics.
For instance, to patients coming to talk to her about genetic testing in the
context of breast cancer, Eleanor explains that everyone has ‘the BRCA genes’,
rather than this being unique to some people who are at an increased genetic
risk of developing breast cancer. She also avoids using the word ‘mutation’, as
patients sometimes think, Eleanor explained to me, that having a mutation in a
gene makes them a ‘mutant’ — something that is different in nature from others.
In doing so Eleanor attempts to normalize the fact that everyone has particular
genes, as well as variation within those genes, which ultimately helps her to
explain the intricacies and uncertainties of genetic data and genetic risk that are
more complex than having or not having a particular gene. Getting these
complexities across is important to Eleanor as she would like to prevent patients
from making decisions based on misunderstandings of their genetic data: “It’s
difficult, because the general public perception of genetics is quite [poor], there’s
a lot of misunderstandings, and so, you might cause a lot of harm to a patient
unnecessarily,” Eleanor told me. By means of her communication, Eleanor is
attempting to undo notions about genetic testing that she expects her patients
might have as a result of common public discourses and misconceptions around
genetics. Eleanor’s account emphasizes her feelings of responsibility for how
patients understand the genetic information she communicates to them as well

as for the harm that might ensue from any misunderstandings.

My conversation with Eleanor was reflected on a larger scale in 2019, when |
visited the European Society of Human Genetics conference. During one of the

sessions, there was a call to arms for professionals involved in the field of
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genetics to dispel myths around genetic testing and its ensuing data. Due to the
strong presence of genetic testing within social media and the market place,
speaker and genetic counsellor Ellen Matloff emphasized the critical need for
accurate information around genetic testing to offset widespread
misconceptions (Matloff, 2018, 2019). The United States-based case of Elisha
Cooke-Moore —a woman who had a mastectomy and hysterectomy following a
mistaken genetic diagnosis made on the basis of a variant of uncertain
significance by healthcare specialists without a background in genetics — was
brought up to illustrate the harmful effects of misunderstanding genetic data
(Ducharme, 2017; Matloff, 2019). The purpose of the session was to highlight
that media coverage has a major impact on the field of clinical genetics, amongst
others by informing public understanding of genetic data (ESHG, 2019b). The
audience was told, therefore, that the field needs informed scientists, clinicians,
counsellors, and other genetics-related professionals to help shape public
narratives around genetics (ESHG, 2019b). Similarly, a study by Kerr et al. (2019)
into genetics professionals’ perceptions and management of patient
expectations around genomic medicine?* found that genetics professionals were
cautious about what they perceived as inflated, unrealistic expectations around

genomic research.

My conversations with genetics professionals made apparent that professionals
often feel responsible for how their patients understand their genetic data. In
what follows, | analyse how professionals’ feelings of responsibility towards
patients’ comprehension of genetic data, as well as concerns about patients
misinterpreting their data, are reflected in how professionals make decisions
about which genetic data generated by a test to communicate to their patients.
How does clinical decision-making on how to construct a genetic result operate
to address these concerns? First, | explore how professionals may perceive and
employ the patient-professional interaction as a means to control the meaning

of genetic data. | discuss how professionals’” motivation to use this space to

24 The context of this study was genomic research studies that patients were offered to
participate in as part of their oncological healthcare.
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protect their patients from misunderstandings around data can affect their
decision-making processes. Subsequently, | look at how the patient-professional
interaction is problematized by some genetics professionals in terms of its
effectivity to convey and control the meaning of genetic data. | explore how
perceptions of limited control to convey the meaning of genetic data within
patient-professional communication can also affect how professionals navigate
decisions around genetic data. Finally, | discuss how public understandings of
genetics that do not align with genetics professionals’ perceptions of genetic
data are at times mobilized by professionals in an effort to benefit patients in the

future.

5.3.1 Attempts to control the data’s meaning via the patient-

professional interaction

The possibility that patients might access their data without the intermediary of
a genetics professional appeared to influence genetics professionals’ decision-
making around genetic data. As mentioned in Chapter 4, patients can gain access
to their genetic data at different points in time and via multiple avenues, some of
which do not include the involvement of a genetics professional. Patients might
ask for a copy of their laboratory report, they might learn about their genetic
data from a different healthcare professional, or the interpretation of a patient’s
genetic data might change over time and this information may subsequently be
communicated to patients. The potential for patients to acquire genetic data
included in laboratory reports outside of the interaction between patient and
clinical genetics professional was deemed problematic by some clinical
professionals | spoke to in terms of patients’ understanding of the data. These
concerns about patients accessing and misunderstanding their genetic data could
influence clinical genetics professionals’ decisions around genetic data, as

exemplified by genetic counsellor Nora and clinical geneticist Selma:
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“If someone asks, ‘Could | have my report?’ and you send them a report.
They’re hard to read anyway, but then they’re seeing there’s something
else that you’ve not told them about. | don’t want to raise any further
anxiety. Or if... those reports get uploaded to the hospital system, and
someone else reads it, if they don’t fully understand that, but I’'ve then
put in a letter and I've explained it clearly to my patient what that
means, then | just feel that that’s...yeah... if it’s something that, you
know, we really don’t understand, | try not to make a massive thing
about it, but just say ‘This is something that’s there, it needs to be noted,
we’ll come back to it in the future.” So that, yeah, they’re aware, but
hopefully you don’t completely raise anxiety.”

Interview with genetic counsellor Nora

“[I]t’s in the patient’s records and if a patient would then ask for [their
laboratory report], then it says so right there and that’s something | take
into account. (...) Then they can sometimes better hear something with
explanation [from me] than that they find out in that way.”

Interview with clinical geneticist Selma

These concerns about data access and misunderstanding appeared at times to be
rooted in genetics professionals’ lived experiences, such as non-genetics
healthcare professionals interpreting and communicating genetic data to
patients in a way that did not align with genetics professionals’ perception of the

data. Clinical geneticist Selma elaborated:

“[Data of uncertain significance was identified in one of my patients], so
a very big possibility that it [meant] nothing and we decided, ‘Well,
we’re not going to communicate that.’... But the paediatrician... that was
involved in that case... discussed [those data] with the parents... And |
later saw in a letter of [the paediatrician to the parents] ‘Two mutations
[have been identified] in that gene.” And | thought, ‘Yes, in my eyes that

has started living the wrong life.

Interview with clinical geneticist Selma
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A close reading of these accounts illustrates the concern clinical professionals
might have over people outside of the genetic profession — be it patients or
other medical professionals — accessing genetic data without acquiring genetics
professionals’ counsel on what those data mean. As such, the possibility of
others accessing medical records could motivate some clinical genetics
professionals to communicate genetic data to their patients in order to provide
the necessary detail and ramifications around the data’s meaning and prevent
misinformation, including the latter’s potential for ensuing anxiety over the
(misunderstood) data. In this sense, it can be inferred that the interaction
between clinical professional and patient was perceived by some professionals as
a space in which the professional can exercise a degree of control over how
identified genetic data is understood and perceived by patients. The clinical
interaction can become part of an attempt at a counterweight to some of the
normative values embedded in how genetic tests are marketed and
implemented, such as genetic essentialist or reductionist views that encourage
the notion that genes are the most substantial cause of disease (Williams-Jones
& Graham (2004). This degree of control the clinical professional holds, in terms
of mitigating misinterpretation of genetic data and feelings of anxiety, may be
perceived as absent or restricted by some genetics professionals in the various

other pathways through which genetic test data might reach the patient.

The fact that the data is ‘out there’ — within reach of others — may push some
professionals to communicate data that they do not believe to be relevant for

their patients:

Clinical geneticist Selma said during a multidisciplinary team meeting
that in the near future genetic results will be listed in an online patient
records system, which will enable patients and non-genetics healthcare
professionals to easily gain access to genetic records. In anticipation of

this, she said she was already communicating genetic data to patients
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that she does not find relevant.

Observation of MDT meeting 09.10.2017

Selma’s account exemplifies how data included in a laboratory report can be
viewed by genetics professionals as requiring further transformation by them to
make the data relevant for patients. However, some professionals may feel
constrained in that process of translation by the content of the report, as they
feel the need to divulge all in order to prevent misinformation. As such, my
findings suggest that concerns around misinformation may motivate
professionals’ decisions to communicate data that they do not believe to be
relevant for patients and that they might otherwise prefer not to communicate,
possibly creating tension with other values and responsibilities that genetics
professionals may wish to uphold, such as the responsibility to provide patients
with meaningful, relevant information discussed in Chapter 4. Importantly, Selma
anticipates an electronic patient records system that, in her perception, might
facilitate patients accessing their genetic data outside of her communication with
her patients. Selma’s perception refers to an imagined future — at the time of
observation, the electronic patient records system was in the process of being
implemented in the genetic clinic, which meant that Selma envisaged how
patients and other healthcare professionals would interact with the genetic
records contained within the new system in the future. Despite Selma’s
perception that the reported genetic data are not relevant to her patients, she
might make the decision to communicate them on account of the anticipated
means by which these data could reach her patients. Importantly, the possibility
of patients learning about data from their genetic test outside of the patient-
professional interaction and what that might mean for patients’ understanding
of the data might be so concerning to some clinical professionals that a broad
range of possible scenarios may be taken into account, even if currently non-
existent, when making decisions to communicate genetic data to patients.
Notably, | found that clinical professionals’ narratives focused on patients’ rights
and possibility of access to their laboratory report as an important motivation to
communicate data included in the report to their patients. It is important to

point out, however, that patients have a right to all their medical data, including
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that which exists outside of the laboratory report, namely the raw data file (i.e.
without interpretation) generated through a genetic test (European Parliament
and Council of European Union, 2016). Yet, | found that professionals’ narratives
did not draw on patients’ access to their raw data file as a threat to patients’
understanding of their data. It could be argued that patients’ right of access to
their raw data file undercuts the rationale to communicate data included in the
laboratory report out of concern that patients will access their laboratory report:
even if all genetic data listed in the laboratory report are communicated to a
patient, then a patient might still access genetic data outside of the report which
has not been discussed with them by their clinical professional. Narayanasamy et
al. (2020) report that such requests to access the raw genetic data file happen in
practice and have been granted. The authors conducted a study of 33 genetic
sequencing institutions across 21 countries in Europe. Over a third of these
institutions reported to have received requests for personal access to raw
genetic data files. Whilst the GDPR formally grants individuals access to their
sequenced data, there is an absence of clinical policies on how institutions
should act on such requests. The study found that, therefore, these requests
were managed on an ad hoc basis, finding that a minimum of 28 such requests
had been granted while there were no reports of requests for access being

denied.

Yet, | found that the possibility of patient access to their raw genetic sequencing
files was not articulated as a matter of concern in clinical professionals’ accounts.
It could be supposed that clinical professionals found it less likely, or had not
considered, that patients would request their raw data file as compared to the
possibility of patients learning about genetic data in their laboratory report.
However, it could be argued that professionals’ particular concern about patients
learning about genetic data included in their laboratory report outside of the
interaction with a genetics professional may also indicate a perceived difference

between the genetic data in the laboratory report and the raw data file. Both the
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laboratory report and the raw data file require further translation into
meaningful information for the patient. However, | would argue that while this
need for further translation may be very apparent to patients in the case of the
raw data file, this may not be as clear when it comes to the data within the
laboratory report. The laboratory report, in a sense, perhaps camouflages the
‘rawness’ of the data and its need for further interpretation, because it uses a
primary medium that most patients can access: language. In contrast to, for
instance, the medium being a sequence of genetic code in the raw data file, or
data from other medical fields such as a brain scan or a blood value, the genetic
laboratory report verbally represents that specific genetic variants have been
identified in certain genes that are associated with particular conditions. As
clinical genetics professionals Bruno, Perry, and Eve indicated in earlier accounts,
a genetic laboratory report can indicate that ‘something’ has been found. Clinical
genetics professionals may therefore be more concerned about patients and
non-genetics professionals drawing (mis)information from a genetic laboratory
report, compared to the raw data file which would generally require an expert or

third party to distil any kind of information.

5.3.2 Problematizing the patient-professional interaction as a means

to control the data’s meaning

Above, | have analysed how the clinical interaction between genetics
professional and patient can be perceived by professionals as a space within
which the patient’s understanding of the data could be controlled and managed.
This space is imagined particularly in contrast to other ways in which patients

might access their data that might be considered ‘less safe’ by professionals.

At the same time, however, | suggest that the clinical space can also be
problematized as a means to transfer the meaning of genetic data to patients.
Nearly all professionals | spoke to told me stories about where they had directly
or indirectly perceived patients, families, or non-genetics healthcare
professionals interpreting genetic data differently from the meaning their

genetics professional intended to convey, as the following accounts illustrate:
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“So, this is about a boy with developmental delay... A small
chromosomal change [was identified, which was data of uncertain
significance]... And already then, the mom pretty much ran away with it,
with the [data]. It was already very important to her that that had been
found, even though... from her records it shows that it had been
communicated with lots of reservation whether this was something...
With a better test it then became apparent that [the variant was not
related to the condition they had initially suspected it to be associated
with]... Period. Her question keeps returning... Every six months | receive
an email from her [about her child potentially having this condition].”

Interview with junior doctor Tosha

“I've heard of [cases] in the department where there may be a VUS but
someone, say, really wants to have prenatal testing and we’re saying,
‘Even if you have this, there’s nothing to say that your child’s not going
to have that condition.” But they really do cling to that, that there is
something [in the DNA]... | guess they’re just clinging to the fact that
we’ve found something, they’re clinging to anything that could be, yeah,
could reduce their chances of a recurrence.”

Interview with genetic counsellor Nora

Experiences, such as the above, often centred on how patients’ hopes and

such, some professionals engaged in questioning to what degree they could
control the meaning of the data as understood by their patients by means of

their communication and interaction with patients:

“That intrinsic certainty of ‘everyone has something [i.e. variation in the

genome]’... you can’t always communicate in the same way. That

anxieties, such as the desire to prevent the reoccurrence of symptoms in future
children, the wish to find a diagnosis, or the fear of a particular condition, could

destabilize the data’s meaning that genetics professionals intended to convey. As
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absolute certainty of ‘everyone has a chromosomal deviation’... you
know if you look beneath a filter, we are all different. But so that
intrinsic knowledge and knowing that deeply in your heart as a kind of
certainty is missing then, | can’t manage to communicate it well... And
then | am really confronted with the boundaries of our profession.”

Interview with junior doctor Tosha

“And I do think that you can’t always convey the nuance for people, that
it [a variant] could also be nothing or it could be something. | notice that
very often those things start to live a life of their own.”

Interview with clinical geneticist Selma

The interrelated phenomena of patients’ hopes and expectations of genetic data,
societal discourses around genetics, and genetics professionals’ lived experiences
of how patients, families, and other non-genetics professionals can perceive
uncertain genetic data as more clear-cut than it is made for a cautious
disposition on the part of many genetics professionals | spoke to. Within the
Dutch genetic clinic that constituted one of my fieldwork sites, there was a
specific phrase used very frequently for the phenomenon of genetic data taking
on a meaning — usually one of certainty — unintended by genetics professionals:
“Data living a life of their own.” This is evocative of how an individual might one
day become independent of the surroundings that had once controlled them,
making their own decisions and setting their own rules. Similarly, the data is
perceived to have the ability to “live a life” or take on meaning beyond the

control of the genetics professional.

How do these concerns about data living their own lives affect how professionals
make decisions about which genetic data to communicate to their patients?
Some professionals appeared, in their decisions around genetic data, to struggle
with tensions between the act of communicating data and getting a particular
message across. During a multidisciplinary team meeting, for instance, | observed
a discussion about a patient — a boy with hearing loss. The boy had received a
genetic test and an uncertain variant was identified in a gene associated with a

condition affecting the inner ear. The uncertain significance of the data meant

152



that it was unclear whether this variant could be associated with this condition,
or whether it was simply innocent variation. Regardless, the clinician believed
this condition did not explain the boy’s symptoms. However, there was another
aspect to this identified data: if it would turn out to be pathogenic, rather than
innocent, it would come with the recommendation to avoid a particular type of
medication. The boy’s clinician wanted to convey the information to the boy’s
parents that these data had been identified and that their meaning was still
uncertain, but that she would recommend the avoidance of this particular
medication. “Come back in a few years’ time to see what is known about this
variant then,” the advice to the parents would be. Even though the variant did
not appear to be relevant to the patient’s symptomes, it could still turn out to be
relevant in terms of preventing harm from a medication that the boy might
happen to take in the future. | sensed from the conversation that the clinicians in
favour of communicating this information to the parents believed that this
course of action would involve a fairly simple, practical thing to do — namely
avoid a specific medication —and it could potentially prevent great harm. A
different clinician weighed in proposing an alternate course of action, suggesting
that the clinician could omit communicating the particular variant and instead
advise the boy’s parents that in their kind of families, there might be a sensitivity
to this particular medication. It struck me that this last suggestion implied that
the clinician wanted to preserve the relevant advice based on the data, but
bypass mentioning the actual data to the patient’s parents. Something about the
act of communicating to the parents that this concrete genetic variant had been
identified, appeared to make this professional disinclined to do so, even though

the conclusions drawn from those data were seen as valuable.

| identified this kind of tension on many occasions between, on the one hand,
wanting to convey information and, on the other hand, feeling hesitant about
communicating that a particular bit of genetic data had been identified, in the

context of uncertain and potentially insignificant data. This involved
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professionals worrying that the mere act of communicating genetic data possibly
would make the data seem more significant to patients than it is according to

genetics professionals:

“A doctor also behaves as if [the data] are something special. [The
patient might think] ‘Something has been identified [via the genetic test]
and, see, that means it [my symptoms] is genetic’... And we are
stammering like ‘Well, indeed [the data]’s not certain, but | also don’t
trust it entirely,” or however you might choose your words. Those are all
signals that say, ‘I take seriously what has been identified, I’'m doing
something with it, instead of throwing it in the trash.” So those are all
signal[s] that something out of the ordinary is going on here.”

Interview with clinical geneticist Leslie

In Leslie’s account, the fact that a professional feels the need to communicate
particular data might in itself signal to their patient that these data are relevant.
This concern may be amplified, as Williams-Jones & Graham (2004) point out in
their exploration of commercial genetic breast cancer testing, by the broader
social context around genetic testing, which may construct genetic information
ensuing from a test as necessarily valuable and permitting the patient to make
informed decisions about their treatment and life plans. This interaction and
mutual reinforcement between professional authority and broader social
discourses imbuing genetic data with significance can contribute towards
professionals’ feelings of concern about patients interpreting uncertain and
potentially irrelevant data as being much more significant than intended.
Misinterpretations ensuing from communication of genetic data, some
professionals worry, might have negative implications for patients’ mental
wellbeing and their medical decision-making. Professionals’ decisions about
which data to communicate from a genetic test and how to construct their

meaning may be tuned to address these concerns:

“We do end up talking about that fairly often in [multidisciplinary team
meetings], you know, what the important information is to give to the

patient. And | think, yeah, it’s trying to balance what is relevant for them
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and what could be misinterpreted by them and could potentially cause
more anxiety.”

Interview with genetic counsellor Eve

“You wouldn’t want a patient, a pregnant patient or couple, to consider
a termination of a pregnancy of an uncertain genetic result. So...and that
can be really difficult, because you’re withholding information about a
test [when deciding not to communicate genetic data for that reason].”

Interview with genetic counsellor Eleanor

Exploring these accounts by genetic counsellors Eleanor and Eve suggests that
professionals may be concerned that their decisions to communicate genetic
data could result in harm due to patients understanding the data differently than
intended by professionals — such misunderstandings might cause anxiety or lead
patients to terminate pregnancies based on clinically inadequate information, for
instance. Such concerns can affect how genetic results are constructed, in that
professionals may choose not to communicate data if they are particularly
worried about the implications of a potential misunderstanding. Within these
accounts, the clinical interaction with patients is not perceived by genetics
professionals as sufficient to control the meaning of the data: despite
professionals doing their best to communicate their interpretation of the data,
patients might still understand it differently. In fact, as demonstrated by clinical
geneticist Leslie earlier, professionals may in fact perceive their mere act of
communicating the data as making the data appear more significant. In this
sense, my findings suggest that the clinical space can hold both hopeful potential
for professionals to communicate a meaning better than anyone else outside the
genetics profession could, as well as acknowledgement that this ability is limited.
Aspects and phenomena existing both within and outside of the consultation
room can destabilize the meaning of the data that professionals want to convey.
Within the consultation room, patients may express their individual expectations

and interpretations of genetic data or professionals may anticipate and expect
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how a particular patient might interpret a test outcome. Outside the
consultation room, societal discourses and professionals’ lived experiences with
how other patients have interpreted genetic data can affect how professionals
expect patients to understand their genetic data. Professionals may address and
navigate these expectations and influences through how they construct genetic
test results. In what follows, | explore how inflated societal expectations around
the significance of genetic data are at times employed by professionals to care

for their future patients.

5.3.3 Mobilizing the social significance of genetic data

In the previous chapter, we have seen how genetics professionals may construct
results in an attempt to influence patients’ decisions and behaviour in the future,
such as to encourage patients to come back to the genetic clinic and follow up on
their data. As part of this process, my analysis indicates that professionals may
mobilize the social value of genetic data in caring for the future patient. A highly
specific genetic result may be recognized by a genetics professional to have a
strong significance for patients, despite the fact that such data may not offer any

concrete information, as illustrated by the following accounts:

“Sometimes | do communicate [an uncertain variant], when | consider
[that] I am going to communicate it as, ‘...Come back in two years,
because then we might know more.” And then if people know that there
might be something that might be [the cause of their symptoms], then
they... would sooner come back [to the clinic], | think.”

Interview with clinical geneticist Selma

Genetic counsellor Josi, speaking about a line of reasoning she noticed being

employed by some of her colleagues, told me:

“I think the message of Your family is ...[highly suspected to have a
genetic condition] and that’s why we would like to see you again in two
years because we expect that there might be more possibilities for future
research’... | think personally that entering into that conversation and

conveying the message ‘The family is suspicious and we want to keep a
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good eye on you,’ that that [should be] the message [to the patient]. And
not that a [variant of uncertain significance] with Cs, Ts, Gs, 1 up until 10
and back, hashes, stars... [Josie and Julia laugh], that that has to be the
reason, so to say, to kind of make people anxious.”

Interview with genetic counsellor Josie

Interestingly, what is being mobilized is the very matter that genetics
professionals are often concerned about, namely patients’ interpretation of
‘something’ identified in the genome as being relevant per definition. This
perceived significance for patients may be employed as a tool by genetics
professionals in caring for the patient of the future, to motivate patients to

return to the genetic clinic.

Once again tensions can be identified here between caring for the patient of the
present versus the patient of the future, making what good care looks like a
challenging question to negotiate. What may be considered good care from the
perspective of caring for the patient of the future, may be seen as poor care from
the perspective of caring for the patient in the present. As we have seen,
communicating particular genetic data to patients may be considered good care
for the patient in the future, as doing so may be perceived to maximize the
ability to get at information that might turn out to be relevant, in lieu of clinical
systems which are often considered as insufficiently up for the task. At the same
time, mobilizing the perceived significance of uninformative data can propagate
issues around patients’ understanding of genetic data that genetics professionals
are grappling with in terms of caring for their patients’ present wellbeing. It
could burden patients psychologically with uncertain results they cannot
currently act upon, as well as encourage the possibility of patients interpreting
their data as more significant or certain than considered by their genetics

professionals.
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Chapter 6 Challenges of fluid constructions

The previous chapters focused on how genetic data can apply to different
contexts and how it is through context, particularly the interactions between
different actors within it, that they are made into results. These chapters
explored how results are derived from data through a process that is shaped by
and constructed within a social, technological, and biological context in which
professionals, patients, and relatives all have a role. As clinical geneticist

Benjamin told me, emphasizing the relational nature of genetic results:

“DNA on its own doesn’t do anything... You need the cell and you need
the environment of the cell... and the environment of the organism [to
make it do something].”

Interview with clinical geneticist Benjamin

As per Benjamin’s statement, biological processes within the cell and beyond
affect what DNA does and are therefore taken into consideration when deriving
information from data. In addition, as analysed in previous chapters, social
norms, values, and perceptions around what constitutes information and good
care affect how data is translated into results. Due to the hereditary nature of
genetic data, as well as the data’s consistency over time, the data’s context can
change frequently and significantly, and, with that, the data’s interpretations and

constructions into results can transform.

Throughout these changing contexts, the data stay the same. They are what can
be defined as an immutable mobile (Latour 1987; Moser & Law 2006): something
that can move around between contexts and whose shape remains unchanged
while doing so. Results, on the other hand, are fluid: they can change as the data
applies to and interacts with different people and spaces. Results can therefore
be conceptualized as mutable mobiles (Moser & Law 2006). Within the

framework of actor-network theory, a mutable mobile is an object, technology,
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or other type of phenomenon that can be understood as a set of relations that
continuously changes and adjusts itself (Law & Singleton, 2005). As we have seen
in previous chapters, the context of dynamic relations between professionals,
patients, families, their values, concerns, and expectations, as well as the data
and the clinical infrastructures surrounding them, can lead to different kinds of
constructions of results. Thereby genetic test results are rendered fluid or
mutable, their boundaries blurred and subject to renegotiation (Kuiper et al.

2021).

This chapter examines the challenges of the fluid nature of genetic test results,
as it can give rise to difficulties between professionals, patients, and families in
communicating about and understanding genetic results. Exploring these
challenges and how they arise can contribute to identifying opportunities of

support to navigate and work towards resolving them.

In the first two sections, | analyse how patients and genetics professionals situate
genetic results in relation to their context, such as that of family history, medical
symptoms, and lifestyle. How professionals, patients, and families navigate
context in relation to genetic data is an important process in making sense of
genetic results and constructing their meaning. In this process, different actors
may communicate about and draw on different contextual processes in defining
the data’s meaning, which leads to different expectations of how results might
shift when their context changes. First, in section 6.1, | explore decisions that
professionals make in communicating about the contextual nature of genetic test
results. | discuss how the context that led professionals to interpret the data in a
particular way is not always apparent during the clinical encounter when
professionals, patients, and families communicate about results. Subsequently,
in section 6.2, | discuss how patients contextualize the meaning of their genetic
data and | identify tensions that can exist between patients’ and professionals’

perceptions about how results change in relation to their context.

In light of how actors can have different perceptions of how results change
depending on context, | suggest that results can shift in terms of their meaning

and impact in ways that are unexpected for both patients and professionals. This
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can pose challenges to the delivery of care, which | discuss in section 6.3. |
explore how it can be difficult for patients to comprehend and for professionals
to communicate with regards to the shifting nature of genetic test results. |
subsequently discuss how these challenges around patient comprehension may
lead to moral distress for genetics professionals. Finally, | explore how evolving
psychosocial contexts to which a patient’s genetic data might apply can pose a
challenge to professionals’ considerations around how to construct genetic test

results.

6.1 Articulating and obscuring processes of

interpretation during the clinical encounter

During clinical consultations, | observed how professionals articulated what led
them to interpret genetic data in a particular way, paying attention specifically to
the ways in which professionals and patients discussed the context in which the
data were situated and how it led them to construct a specific result. | found
that, in their conversations with patients, professionals at times elaborated on
their processes of interpretation, while at other times they did not, and that their
decisions on whether or not to do this could be part of an effort to convey
clinical advice to patients. | explore this by drawing on the following examples

described by genetic counsellor Eleanor and clinical geneticist Benjamin.

Genetic counsellor Eleanor told me about her patient Aida, who had had
predictive genetic testing in the context of ovarian testing. Eleanor explained to
me how she had emphasized to Aida that interpreting the meaning of Aida’s
genetic data for her risk of developing ovarian cancer in the future and the need
for potential preventative measures depended on contextual factors specific to

Aida, such as her age:

“[Aida’s] daughter and... mother have both had ovarian cancer, ...and

[Aida] carries this gene alteration [that is in their family]. But the
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protective factors around her are [indicated by] the fact that she’s in her
70s, and [has] not developed... ovarian cancer. And so, on the surface,
having this gene alteration would increase your lifetime risk. They quote
between 10-12% and at that point, you’re eligible for risk-reducing
surgery to remove your ovaries and fallopian tubes. But actually, when
you take into [account] that protective factor, ...her risk is below 5%.
When we had that discussion, ...she felt on balance that...she said
something along the lines of: ‘It’s going to be more hassle to have the
surgery then, isn’t it?"”

Interview with genetic counsellor Eleanor

Emphasizing this contextual nature of Aida’s genetic result appears particularly
important here to indicate that the cancer-associated data identified may not
have the same meaning for Aida as they do for her mother and daughter, who
carried the same ovarian cancer-associated genetic variant as Aida and who had
both developed this condition. This means that the data’s implications shift
across these contexts and appear to be less perilous for Aida. This suggests that
emphasizing the contextual nature of genetic test results may be employed as a
strategy within clinical interactions to nuance and counter deterministic
expectations of risk based on genetic data alone (e.g. “these genetic data imply a
risk of 10-12% of developing ovarian cancer”), emphasizing that the data must be
embedded in patients’ particular contexts in order to say something significant

about individuals such as Aida.

| contend that such processes of interpretation may not always be visible to
patients. Drawing on the following account by clinical geneticist Benjamin, |
analyse how the context that professionals draw on in the process of interpreting
genetic data and constructing genetic test results can become invisible or
obscured when a genetic test result is communicated to patients. Clinical
geneticist Benjamin spoke to me about seeing many people in the clinic
regarding a possible Marfan syndrome diagnosis; a genetic condition that affects
the connective tissue leading to possible issues with, among others, the heart,
eyes, lungs, and bones (Dietz, 2017). Benjamin explained to me that the

diagnosis of Marfan syndrome is primarily based on clinical criteria. This means
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that there is a set of observable characteristics, e.g. related to the eyes, skin, or
blood vessels (Faivre et al., 2012), on the basis of which someone can be
diagnosed with Marfan syndrome. Consequently, Benjamin explained, it is often
possible to confirm or rule out a diagnosis of Marfan syndrome without a genetic
test. Genetic variants frequently underlie that clinical description, but not

always.

With a diagnosis predominantly based on clinical criteria, how does Benjamin
perceive the value of genetic testing in the context of establishing this diagnosis?
Benjamin explained that if someone has classical features of Marfan syndrome
but no Marfan-related variant is found during testing, they would still be
diagnosed with Marfan syndrome. There may be currently unknown genetic
variation associated with this condition that is not identified during testing.
Therefore, if Benjamin is worried about a patient’s clinical symptoms, he will
advise them to return to the clinic in the future to see if new knowledge related
to their diagnosis and potential underlying genetic factors is available.
Furthermore, Benjamin explained that a genetic test result may not only be
useful in gathering information that might help him confirm or challenge his
clinical judgement on whether someone has Marfan syndrome, but also as a
means to reassure his patients. Benjamin said that many of the people he sees in
clinic in relation to Marfan syndrome do not fulfil the defined set of clinical
criteria. These patients may have received a clinical Marfan syndrome diagnosis
in the past, with Benjamin then questioning that diagnosis based on the current
set of defined criteria. In these situations, a genetic test may be used by
Benjamin not only as a basis for his own clinical judgement, but also to

destabilize for patients the diagnosis given to them in the past:

“In Marfan’s, it’s quite helpful to have a negative result because there
are lots of people out there who were diagnosed a long time ago... And
that’s stuck with them all the way through... It’s quite hard to take that

away. But it can help them to have a negative result saying ‘Well, we’ve

163



tested you for the gene and you haven’t got a mutation.’ So [in] that
setting, it’s quite good to hopefully draw a line under it and say: ‘Well,
you don’t have to worry about this condition anymore because your test
is normal.”

Interview with clinical geneticist Benjamin

A close examination of Benjamin’s account highlights the context he draws on to
construct a genetic test result. Genetic test data may be similar for a patient with
and a patient without clear characteristics of Marfan syndrome. As in the
examples provided by Benjamin above, neither may have genetic data that are
associated with Marfan syndrome. However, the results constructed from those
data can differ for patients. In the context of patients with symptoms that are
concerning to Benjamin and indicative of Marfan syndrome or a similar
condition, Benjamin emphasizes the uncertainty of the genetic data to his
patients: there may be other genetic factors involved in Marfan syndrome that
currently cannot be identified within the data. A continued interaction with the
genetic clinic is recommended as evolving knowledge may shed more light on
the patient’s genetic data in relation to their symptoms. For patients without
clinically concerning features indicative of a genetic condition, the test result is
constructed by Benjamin as normal and definitive: these patients do not have to
worry about having Marfan syndrome anymore and further follow up with the
genetic clinic is not indicated. This result comes to be conclusive and certain
within the context of a lack of concerning clinical characteristics, and, as such, is

a product of the data within a particular context.

How this kind of context plays into the interpretation involved in producing
genetic results may not always be visible when a result is communicated to
patients. Approached from the position of the patient this is a kind of ‘invisible
work’: the work that goes into constructing a result is largely unremarked (Law &
Singleton 2005). Fleck (1935) reflects on how the detailed work that medical
professionals perform in producing medical test results, and the ambiguities they
must navigate in the process, may become less apparent as results are
communicated between actors who differ in terms of their specialization or

background knowledge. In this sense, Fleck argues that medical knowledge
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undergoes a process of disambiguation as it travels from laboratory to clinician
to patient (Lowy, 1988). To illustrate this, Fleck draws on the example of
diagnosing diphtheria; a bacterial, infectious disease. A diphtheria test involves
sending a patient’s throat swab to the laboratory for analysis. There,
bacteriologists interpret the patient’s sample and they may discuss that many,
but not all of the bacteria in the sample have features of the bacterial agent
causing diphtheria. Subsequently, a bacteriologist may inform the patient’s
clinician that the presence of the diphtheria-related bacterial agent seems
sufficiently well confirmed in the patient’s sample. The patient may consequently
be told by their clinician that the outcome of their test indicates they have
diphtheria (Fleck, 1935). In the pathway from laboratory to patient, the work of
identifying features of the sample, comparing them, and drawing conclusions, as
well as the ambiguity involved in that work, may become obscured (Fleck, 1935).
Similarly, the context in which clinicians such as Benjamin base their
interpretations may not be visible when a patient receives, for instance, a normal
genetic test result that rules out Marfan Syndrome. This genetic test result
makes explicit the relationship between an individual’s genetics and the result,
but does not reveal what kind of things the test data are combined with that
exist beyond an individual’s genetics, such as their symptoms, other medical test
results, and family history, in order to arrive at this result. In the moment of
communicating a result, the contextual work done to arrive at the result can
become what Law (2002) defines as an absent presence: something that affects
or gives shape to a matter at hand, but is not physically present. Social discourses
outlined earlier in this thesis, that construct genetic data as a blueprint for how
the body works and which may imply that contextual interpretation is not
necessary in making sense of genetic data (Horton et al., 2019; Shkedi-Rafid et
al., 2020), may further contribute to obscuring from the patient the extent of

context drawn on to translate genetic data into meaningful results.
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When these processes of interpretation are not visibly present, by extension this
means that neither are their ambiguities that involve healthcare professionals’
evaluation, judgement, and interpretation. How to define and categorize a
patient’s symptoms? Are the patient’s symptoms clinically concerning? Might
they be indicative of a genetic condition and if so, which one? What do we know
about the genetic data of patients with similar kinds of symptoms? This
ambiguity is notable, for instance, in the case of Benjamin’s patients who
received a Marfan Syndrome diagnosis in the past that Benjamin subsequently
came to question as part of a changing context of knowledge and clinical
standards on how to interpret physical signs and symptoms in relation to a
diagnosis of Marfan syndrome. As such, disambiguation of test results may at
times be mobilized and play an important role within relationships between
healthcare professionals and patients. Clinical geneticist Benjamin told me that
he feels his clinical judgement, on its own, may not always be enough to
convince his patients with prior Marfan syndrome diagnoses that they do not
have this condition and that the outcome of a test may be more reassuring to
some patients. By ordering a genetic test for his patients, the test results may
subsequently be mobilized to promote patients’ trust and reassurance in

Benjamin’s clinical judgement:

“I think... as testing becomes easier and a more normal thing to do then
you end up doing it more. Just in case. ...So I’m fairly liberal about testing
for Marfan syndrome. ...l guess it’s just people often seem to put more
weight in some sort of DNA based test than clinical judgement.”

Interview with clinical geneticist Benjamin

Other clinical professionals also spoke of how a genetic result might help
patients accept and feel comfortable with the clinical advice given by their
genetics professionals, such as genetic counsellor Eleanor discussing her patients

with (a potentially increased risk of) breast cancer:

“[If] we’re saying: ‘Actually, we’d put you in this moderate risk category,
but there is additional breast screening [medical check-up appointments

through which the patient is monitored for the presence of breast
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cancer],’ ...they can almost adapt to that level of risk if we’ve ruled out
[those high-risk] genetic alteration[s]. Whereas if we’re just saying,
‘Actually, based on the family history and personal history, it’s
unlikely...,” [that might be more difficult to accept].”

Interview with genetic counsellor Eleanor

Interestingly, genetic tests may be perceived by some professionals to have a
particular authority for patients that can be drawn on to convey clinical advice.
This is reflected by Salhi’s (2015) United States-based study, which documents
how healthcare professionals in emergency medicine use diagnostic test results
to lend legitimacy to their professional judgement, competence, and credibility.
Physicians in the study often felt confident about their judgement in the sense
that, in most cases, taking a patient’s history and conducting a physical
examination sufficed to establish a treatment or diagnosis. They felt, however,
that they were often not able to gain their patient’s trust based on clinical
judgement alone. Quantitative diagnostic tests were regularly employed to
provide patients with ‘solid’ evidence. In that sense, diagnostic tests and their
ensuing results can be a means of building trusting relationships between
patients and professionals, particularly in terms of professionals’ ability to

adequately diagnose and treat their patients (Salhi, 2015).

As described earlier, clinical judgement and interpretation taking into account
the specific context of a patient are an inherent part of producing test results.
However, | contend that as genetic data are interpreted, reported, and
communicated between different actors and travel from laboratory professionals
to clinical professionals to patients, the possible or perceived ambiguities and
uncertainties of this interpretation, clinical judgement, and the context they are
situated in may easily become obscured to the patient. This may possibly
contribute to imbuing test results with what other authors have described as a
perceived authority, certainty, and concreteness (Hylind et al., 2018; McGowan

et al., 2013). This quality can at times be mobilized within the clinic in an attempt
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to engender reassurance for patients and foster their trust in professionals’

clinical judgement and advice.

| turn now to explore how patients discussed their genetic data in relation to

their context.

6.2 Patient interpretations of how genetic results relate

to context

Patients | spoke to and whose clinical appointments | observed drew on a variety
of contextual processes, such as their (family’s) lifestyle, the history of medical
issues in their family, and limitations to scientific knowledge, in making sense of
their genetic data and results. As part of the process of understanding the
meaning of genetic data, how patients contextualized genetic results determined
how these results were perceived to change as their context shifted. In what
follows, | draw on patients’ accounts, particularly that of Zoe, a woman who had
developed breast cancer, to explore different ways in which patients may draw
on context to make sense of genetic results. Moreover, | analyse how these
different ways of contextualizing genetic results can lead to different kinds of

expectations around the fluidity of genetic results.

Zoe was recently diagnosed with breast cancer. This was devastating news for
her family; Zoe’s diagnosis caused a lot of upset and concern about Zoe’s
wellbeing, but also about the fact that there were now three generations of
women in the family that had developed breast cancer. Having lost both Zoe’s
mother and maternal grandmother to breast cancer, the family were highly
concerned about a possible inherited factor that might confer a risk for Zoe’s
daughter and sisters. Zoe told me that this was the reason why she was
determined to seek genetic testing not long after her diagnosis. There had been
no prior genetic investigations relating to breast cancer within the family. To her
knowledge, Zoe was the first to explore this possibility.

During her consultation with the genetic clinic, Zoe was not offered a test
straight away, which resulted in some tension between herself and her genetic

counsellor, Eleanor. Recounting this consultation, Zoe explained to me that she
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was upset at the difficulties she encountered in obtaining a test.

“The thing that was really getting me was the fact that, with the genetic
side of it, | thought that everybody seemed a little bit reluctant to do it. It
wasn’t offered; | had to keep pushing it and fighting for it, it wasn’t
offered.”

Interview with patient Zoe

In a separate conversation, Eleanor told me that although Zoe, her mother, and
her grandmother had all had breast cancer, several factors — such as the type of
breast cancer and the age at which they had developed the disease — did not
suggest to Eleanor that there was an underlying genetic factor identifiable
through current testing. Upon evaluating Zoe’s family and medical history,
therefore, Eleanor concluded that Zoe did not meet the threshold at which
genetic testing is recommended. Such criteria are set according to the probability
of finding a genetic variant involved in a patient’s condition. However, Eleanor
explained to me that she eventually decided to offer Zoe a test, in part because
there is always a small possibility of finding such a condition-related variant
through testing and also because Zoe’s anxiety about the possibility of a
genetically increased risk of breast cancer within her family and her desire to

have a test were very strong.

Zoe’s test did not identify any breast-cancer related genetic factors within the
genes that were investigated. Upon hearing her test result, Zoe felt greatly
relieved for her daughter, as the test had not identified any genetic factors
associated with breast cancer that could have been inherited by her daughter.
However, Zoe did consider that it was imperative for her sisters, who had not
had breast cancer, to still receive genetic testing. Zoe pointed out to me that just
because she had tested negative, it did not mean to Zoe that her sisters would.

Three of their close relatives had developed breast cancer, thereby putting her
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sisters at risk, Zoe explained. Therefore, Zoe emphasized, the process of genetic

testing needed to be started for her sisters.

Throughout our conversation, contextual aspects beyond the scope of Zoe’s
genetic test were, in various ways, drawn into Zoe’s narrative on how she
understood and made sense of genetic results. For instance, Zoe described how
genetic counsellor Eleanor had discussed with her that there might be other
genetic factors outside of the test’s remit, thereby highlighting the uncertain
meaning of a negative genetic test result. Zoe could still carry hereditary factors
related to breast cancer that she could have passed on, underscoring the
importance of her daughter to be aware of breast cancer and possibly take

action to mitigate her risk:

“You know, there is always that issue that you might just have
something that is unique to you or a very small percentage, so you’re not
out of the woods completely... [Through testing] they’ve discounted the
most common [genetic] problems... You’ve just got to be aware that it
[breast cancer] is there, it’s in the family, it’s strongly in your family, so
you need to be aware of it and maybe do things that prevent [it from
developing]. ...There are lots of things that are just peculiar to you that
obviously they can’t look for, they don’t know.”

Interview with patient Zoe

Analysing Zoe’s narrative highlights how Zoe interprets genetic knowledge by
weaving it into her family’s experience of illness (Harris et al., 2014): breast
cancer is “strongly in her family,” which Zoe perceives as raising the possibility of

hereditary factors currently undiscoverable through genetic testing.

Zoe also described her thoughts about the possibility of receiving a positive
result, prior to learning about the test outcome. Zoe discussed such a result as a
risk factor, implying that it conferred increased risk — but not a certainty — of
developing cancer, which suggests that other things beyond the test result are

needed in order to develop this condition:

“I didn’t explain all the implications [to my daughter] fully, you know, the

increased risk of ovarian cancer, the fact that she may have to have
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double mastectomy, you know, all that kind of thing.”

Interview with patient Zoe

Other patients | spoke to also drew on aspects other than genetic factors in the
development of conditions present in their family, such as Devon and Nathan,
whose relatives had developed a heart condition in which a genetic factor,

present in their family, was found to play a role:

Devon said their grandfather had died from [Hypertrophic
Cardiomyopathy], but, Nathan added, he was a smoker, he had a very
unhealthy lifestyle.

Observation of clinical appointment between genetic counsellor

Penelope and patients Devon and Nathan

Examining these accounts, it becomes apparent how factors beyond a genetic
test can be perceived to mediate the meaning of genetic test results. In this
sense, the results are perceived to shift within the contexts that patients and
professionals draw on to situate genetic results. Devon and Nathan may turn out
to have the same cardiomyopathy-associated genetic data as their grandfather,
who developed and died from this genetic condition. However, Nathan perceives
that the meaning of this data may change as it shifts from a context of smoking
and unhealthy lifestyle to one that he considers healthier. Similarly, Zoe’s
narrative, by acknowledging that there may be other genetic factors beyond the
scope of the test, renders her negative genetic test result fluid if the context
were to shift to one in which more genes were known to be associated with
breast cancer and could be investigated in her DNA — a possibility that is likely to

exist in the future (Yanes et al., 2020).

Importantly, in the process of understanding genetic results, different actors may
navigate and draw on different contexts. For instance, Zoe emphasizes the
independence between her sisters’ need for genetic testing and the context of

her own genetic result. Even though the test did not identify any relevant results
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in her, Zoe believes this has no bearing on the fact that her sisters might receive

a genetic result informative of their risk of developing breast cancer:

“[BJoth [my] sisters [have] requested genetic testing, because obviously,
even if | don’t carry the gene, their risk [of developing breast cancer] —
because their sister, their mother and their grandmother have all had it
—is higher... | know they’re certainly looking into [genetic testing],
certainly, the wheels are in motion... | think it’s a good idea, because just
because | don’t carry the gene doesn’t mean that they don’t... so they do
still need to have it done.”

Interview with patient Zoe

Zoe considers that anyone could be offered such a test, irrespective of the
context of their or their family’s symptoms in order to inform them of their

genetic risk concerning breast cancer, should they be concerned about this:

“If you don’t have any history of it in your family, then | don’t know really

why you would want to know... [But] | think that if you... do have a real

worry or a real anxiety about it, [despite not having a family history,]

then the test should be available.”

Interview with patient Zoe
Zoe’s narrative is situated in a societal context in which genetic tests are starting
to drift from restricted usage defined by medical professionals to a situation
where anyone with the financial means and access to the internet can acquire a
variety of genetic tests, independent from their clinically established risk status,
which depends on factors such as family history. (Williams-Jones & Graham
2004). Zoe’s account, as well as the narratives of other patients | spoke to,
suggests that an individual’s genetic data can be informative of their risk of a
particular condition, irrespective of their present symptoms or their relative’s
genetic results. In this sense, Zoe’s narrative constructs the meaning of her
sisters’ genetic data as independent from or unchangeable by Zoe’s genetic test
result and the presence or absence of breast cancer in the tested individual.
Clinical professionals have a different take on this, as they draw on the context of

a patient’s and family’s symptoms and other medical tests to interpret the data,
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make the data informative, and modulate their meaning. The fact that Zoe’s
sisters have not had breast cancer, and that her family history is not suggestive
of a currently identifiable genetic inheritance, together with Zoe’s own negative
test now means that a positive finding in either of her sisters would not only be
unlikely, but also difficult to interpret and uncertain in terms of what it would
entail for the sisters’ risk of developing breast cancer and what kind of treatment
and monitoring recommendations would be appropriate. This means that,
clinically, a genetic result relating to breast cancer is rendered fluid in the context
of a patient’s and family’s medical history. The meaning of the data, including
their (un)certainty, is perceived to shift as these contextual aspects change. My
point is to illustrate that discrepancies may arise between people’s expectations
around whether and how the meaning of genetic data might change across
different contexts, depending on what contexts they draw on to understand
their results. As seen in the accounts above, where professionals expect genetic
results to change as their situation changes in a particular way, patients might

not.

6.3 Challenges

In the above, | have analysed how different actors may draw on different
contexts in relation to understanding genetic data. How they do this, i.e. what
kind of context they situate the data in to interpret the data’s meaning, may not
always be apparent to other actors. | have suggested that this can create
different expectations on how genetic results change as their context shifts,
which can lead genetic results to shift in ways that may be unexpected to
particular individuals. | now turn to analysing some of the challenges that can
arise from genetic results shifting in ways that may be unanticipated by both

patients and healthcare professionals.
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6.3.1 Communication challenges between patients and professionals

In what follows, | analyse cases that illustrate how changing constructions of
genetic test results may be difficult for patients to comprehend and for
professionals to communicate, potentially leading to confusion and concern for

patients.

| met Elias when he came to the genetic clinic for a consultation with genetic
counsellor Nora. Elias has a heart condition and had recently had a genetic test in
order to identify a possible genetic factor involved in his condition. Now he had
returned to the genetic clinic to discuss the result of his test. During the
consultation, Nora told Elias that the test had established that Elias’ heart
condition is genetic, as they found Elias has an altered copy of a gene which they
identified to be the cause of the heart condition. The conversation then turned
to how he might have passed on this altered gene to his children, what
implications that might have for their risk of developing the condition, and how
they could test for that. Importantly, what happened next shifted the
conversation around Elias’ genetic data from indicating a (single) cause of heart
condition to something more complex. Nora explained to Elias that although
they had found the genetic cause of his condition, they had also found a variant
in another gene they had looked at as part of the test. Nora said that this variant
was uncertain in the sense that they did not know what it meant; it could be
completely normal, but it might also be related to Elias’ heart condition. Over the
course of the consultation, Elias returned to the subject of this other variant a
number of times, questioning Nora about how they had found the cause of his
condition, but they had also found something else and what kind of trouble that
might cause in life. Elias explained he had had a tumour in the past, seemingly
wondering about the relationship between this variant and other medical issues
he had experienced, prompting Nora to reply that the genes they had looked at
are all associated with cardiac conditions. Nonetheless, Nora said she would not

be able to say whether this variant was related or unrelated to tumours.

In this case, various considerations are at play throughout the conversation

between Elias and Nora that make for different constructions of the genetic
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result. As Nora wanted to convey to Elias that his condition was hereditary, she
defined some of the data identified through testing as the cause of his condition.
However, it was also important for Nora to nuance the singularity of what caused
Elias’ disease, particularly in light of the implications of the identified data for

Elias’ family members, as Nora told me during a later conversation:

“We do have to be cautious..., which means that we are still
recommending that other family members are screened, even if they
have testing and if found only to have that [uncertain variant], because
we don’t know what it means, we want to be careful. What we don’t
want to do is not tell them about it and then them not be tested for it
and get discharged from screening because they think they’re fine.
Where actually, we just don’t know. So we’d rather be cautious than
confident.”

Interview with genetic counsellor Nora

Over the course of the consultation, as the data were discussed in relation to
these different contexts and considerations, a shift can be identified: the way
that Nora constructed the meaning of Elias’ genetic data transformed from
revealing a cause of his heart condition to a multiplicity of factors that might
possibly be involved. This shift from cause to multiplicity appeared to confuse
Elias in the sense that he did not seem to comprehend what Nora was
attempting to convey to him. While Nora addressed this multiplicity to bring
together various kinds of genetic data in order to nuance the implications of
Elias’ genetic test result for his relatives’ risk of developing the same heart
condition, Elias kept separating his genetic data into an element that was causal
of his heart condition and an element that was (possibly) involved in a different
medical issue, such as cancer. Examination of this case therefore illustrates how
it can be difficult for patients to understand meanings around genetic data that
professionals are trying to convey when these meanings shift over time and in

relation to different contexts.
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Equally, professionals may find it challenging to navigate, discuss, and convey
these fluid meanings. Genetic counsellor Nora told me about situations in which
she finds herself providing contradicting statements around the meaning of the
data throughout a consultation, as she discusses the data in relation to different
contexts. Drawing on the example of patients with genetic heart diseases such as
cardiomyopathies, Nora often emphasizes that although the patient’s children
might inherit genetic variation related to the disease, that does not mean they
will necessarily develop the condition. In this sense, Nora highlights that a
patient’s children can inherit cardiomyopathy-related genetic variants, while
having a heart that functions normally. During that same consultation, Nora
might explain to her patient that if their children would undergo a heart check
showing their heart was functioning normally, that would indicate there would
be no concern about the children’s children (i.e. the patient’s grandchildren)

having inherited the condition:

“It is difficult... [Y]ou contradict yourself... when having that
conversation, because you’re saying: ‘Oh don’t worry, as long as your
son remains well, we won’t be worried about your granddaughter.’” But
actually, at the same time saying: ‘This is very variable; even if your son’s
inherited it, they may never show any problems.’ So that does
sometimes feel uncomfortable and people do ask you about that as
well... [T]hen people are saying: ‘But then we’re not screening my
grandchildren.’ But there has to be a place where you stop. You can’t
just start screening everyone. Unfortunately, there’s not enough
resources for that, but also, it’s just not practical and you’re raising
anxiety, and, you know, that risk is also reduced as you’re going down
the generations.”

Interview with genetic counsellor Nora

The contradiction Nora describes lies in how she constructs relatives’ risk of
developing cardiac symptoms in relation to inherited DNA. In the context of a
cardiac patient’s children, having inherited heart disease-related DNA is
described to indicate they may still remain asymptomatic, while in the context of

a cardiac patient’s grandchildren, asymptomatism of the patient’s children is
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used as an indicator that there should be no concern about the patient’s

grandchildren inheriting disease-related DNA and developing the condition.

It can be inferred that clinical professionals such as Nora may therefore construct
meaning around genetic data differently throughout their interaction with a
patient. Different considerations relating to different contexts may encourage
professionals to construct these meanings in diverse, new, and sometimes
contrasting ways. When discussing genetic data and heredity in the context of a
patient’s children, for instance, it can be important to inform and reassure them
that genetic data are not deterministic, in that they will not inevitably lead to a
manifestation of disease (EuroGenTest, 2006). When speaking about other
relatives, such as grandchildren, it may be relevant to consider the lower risk of
those who are genetically more distant from the patient (Butterworth &
Pharoah, 2007), anxiety that people might feel having to go through medical
check-ups, such as cardiac screening, and the efficient distribution of finite
healthcare resources. As such, genetics professionals can find themselves in
situations where they grapple within patient-professional interactions to
navigate and convey these fluid constructions around genetic data that may at

times be in tension with one another.

6.3.2 Moral distress for professionals over patient comprehension of

fluidity of genetic results

The challenges around communicating and comprehending how genetic results
shift as they relate and are applied to different contexts can lead to moral
distress on the part of professionals regarding the implications of and informed
decision-making around genetic test results, as brought forward by the following

case.

During a meeting in which various genetics professionals gathered to discuss
ethical dilemmas around genetic testing, a clinical genetics professional

discussed the case of a patient, Aamir, who had been referred to the clinical
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genetics service on account of his heart condition. He had developed symptoms
at an early age and had suffered significantly. He was offered a genetic test and,
as part of the counselling preceding the test, he was informed that if the test
identified a genetic factor associated with his condition, reproductive options
would be available to him and his wife. Such options might include genetic
testing on a fetus or embryo to establish the presence or absence of a known
genetic factor that is present in (one of) the parents. Parents may use these test
results to inform their reproductive decision-making. Aamir’s test identified
genetic data associated with his heart condition and this information was
communicated to Aamir. After some time, Aamir’s wife Suzanna became
pregnant, and they returned to the genetic clinic to discuss prenatal genetic
testing on the baby. They indicated that they would want to terminate the
pregnancy if the baby was found to have the same heart condition-related
variant as Aamir. At the meeting on ethical dilemmas during which this case was
presented, a discussion ensued around whether it was appropriate to offer a
prenatal test in this situation. The nature of Aamir’s condition could only in part
be explained by the identified data. Considering the test would not be able to
predict to what degree —if at all — Aamir’s children would be affected by this
condition if they inherited his heart condition-related genetic variant, the
genetics professionals present were conflicted about potentially terminating a
pregnancy based on such an uncertain result. They had particular concerns about
such a test result being perceived by prospective parents, such as Aamir and
Suzanna, as much more clear-cut and certain in terms of its implications for any

children who might inherit these genetic data.

With Aamir and Suzanna’s request for a prenatal test, a shift can be identified in
the context in which the genetic data are identified, from Aamir to his fetus.
With this shift in context, the data’s meaning changes: Aamir’s heart condition is
highly variable in nature and while Aamir has suffered from severe symptoms,
his child, who might be found to have the same genetic data, could have very
mild symptoms or even no symptoms at all. The stakes are different as well: from
a diagnostic test that might have implications for Aamir’s treatment to a

predictive, prenatal test, which might inform decisions around terminating a
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pregnancy. This fluidity of a genetic test result such as Aamir’s may contribute to
professionals’ moral distress over patients’ understanding of the data,
particularly in situations where the stakes of a result are high. This kind of
unexpected “drift” (Williams-Jones & Graham 2004) in which a result is taken
from one context — such as Aamir’s diagnostic setting — and applied to another —
such as the fetus’ future risk — professionals may be concerned about whether
patients grasp the change in meaning and uncertainty that accompanies such a

shift in context and about the implications if they do not.

There can be many different aspects to moral deliberation around the offer of
prenatal predictive genetic testing, such as in Aamir and Suzanna’s case.
Professionals may question whether it is appropriate to offer a prenatal genetic
test for an adult-onset condition or whether a fetus should be protected from
parental inquiries into their far future (Shkedi-Rafid et al., 2020). Professionals
may also experience it as more problematic if prospective parents would decide
to terminate a pregnancy based on a genetic result in a fetus in comparison to if
they would choose not to implant an embryo as a consequence of a genetic
result (Cameron & Williamson, 2003). Furthermore, it may be challenging to
establish when genetic data confers a significant enough risk of developing a
condition that it warrants a test to potentially inform reproductive decision-
making (De Wert et al., 2012). My findings suggest that concerns around
patients’ comprehension of how the meaning of genetic data can transform as
their context changes may constitute an additional dimension of moral
challenges and considerations in the context of reproductive genetic testing and

decision-making.

| propose that helping patients understand the fluid nature of genetic test results
may aid in improving discussions and deliberation around high-stake decisions

based on genetic results, such as in reproductive contexts. If prospective parents,
such as Aamir and Suzanna, would choose to terminate their pregnancy based on

a genetic variant in their family whilst understanding and taking into account the
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uncertainty produced by the shift in context from a parent to their child, it might
aid in alleviating some of the moral tension experienced by professionals and
improve parents’ informed decision-making compared to a situation in which
parents would expect a more clear-cut, causal relationship between the genetic
variant and medical symptoms, such as those experienced by Aamir throughout

his life.

6.3.3 Difficulty for professionals to oversee considerations in relation

to shifting contexts

In chapter 5, | analysed how some professionals care for their patients by
assessing the psychological burden of genetic data and, on the basis of that,
modifying how they construct genetic test results. Professionals’ accounts
indicated that it can be challenging to establish how a genetic result might
impact a particular patient, as well as how to construct its (un)certainty in such a
way that it may benefit a patient’s mental wellbeing. All the more so as genetic
results may apply to new and evolving contexts through inheritance and
changing interpretations over time. It may be difficult for professionals to
oversee the considerations that go into constructing genetic results across these
shifting contexts. In what follows, | analyse professionals’ considerations around
the impact of genetic data and juxtapose them with patient accounts to illustrate
that professionals’ considerations around the construction of genetic test results
may struggle to take into account the broad spectrum of families’” contexts to

which genetic data might apply.

In particular contexts, genetic data with an uncertain meaning may be seen by
professionals as less taxing for their patients, and therefore decisions to
communicate these data to patients less problematic, than in other contexts. For
instance, clinical geneticists Lawrence and Perry discussed how they felt that
genetic data of uncertain significance are generally less challenging and
burdensome for professionals to communicate and for patients to learn about in
the case of patients whose treatment or clinical understanding of disease

progression does not depend on their genetic data:
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“I think that a VUS in my patient group, namely children with
developmental delay and autism, that do not change due to a [genetic]
result, ...is more bearable than a VUS in a breast cancer family, based on
which you won’t know whether you should or shouldn’t have a
mastectomy. ...[It] seems much more complicated to me to discuss a VUS
there. For me it’s actually much easier. ...[I]Jn my case there aren’t any
consequences.”

Interview with clinical geneticist Lawrence

“If you have a patient [who is] 18 years old in whom you find such a
[VUS], well those people have been looking [for the cause of their issues]
their entire lives. So whether something comes out of [the test] or
nothing [does], it won’t change much for them... Look, if it concerns a
new-born, of course, ...Yes, than it might possibly be a bit more
complicated.”

Interview with clinical geneticist Perry

However, from patients’ accounts and patient-professional clinical interactions
observed as part of this research, it becomes apparent that it may prove difficult
for professionals to oversee the extent of a genetic result’s impact on a patient
or family. As genetic data is hereditary, patients may wish to explore their
genetic results within different familial contexts. Even if a particular variant’s
meaning and uncertainty might not be very impactful for the individual patient in
whom the test was conducted, when a patient or their parents desire to
investigate that genetic result within the context of a sibling, child, or pregnancy,

its impact and implications may be significantly different.

We have seen such a shift in context earlier in the case of Yasmine, the girl with
hearing loss, in whom data of uncertain significance was identified, possibly
related to a syndrome that could explain her hearing loss. Yasmine’s parents,

Farah and Dave, consequently desired to explore this genetic result in the
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context of Yasmine’s little sister Lara, who, in contrast to his sister, did not have
any notable symptoms that needed explaining and the implications of the test
would be mobilized by Farah and Dave predictively. The context of such a genetic
exploration may therefore shift from a context that is explanatory, and one in
which professionals such as Lawrence and Perry may see uncertain genetic
results not to be very problematic or impactful for the patient in question, to one
that is predictive, that may have entirely different implications for a person’s or

family’s psychological wellbeing.

Another example of shifting contexts to which genetic data are applied and how
the impact of genetic results can apply to a broad range of situations within a
family is provided by Lydia. Lydia and two of her children were diagnosed with
Noonan’s syndrome via genetic testing. Noonan’s syndrome is a genetic
condition that can cause a range of symptoms, such as heart and bleeding
problems, with highly variable severity. There is no known cure and treatment is
mainly based on ameliorating symptoms. People who are diagnosed with this
condition may not utilize genetic data to make important decisions about their
treatment in the same way that, as Lawrence described it, breast cancer patients
might. Nonetheless, big decisions based on genetic data can still come into play
when, for instance, the context shifts to future children. Lydia discussed how her
children would face reproductive decisions in the future due to their hereditary

condition:

“I think that’s what it comes down to, that | could have potentially
passed something on that affects their [my children’s] children and that
they have to decide whether they want children or not and that’s my
fault.”

Interview with patient Lydia

My findings demonstrate that, as contexts shift and give rise to new and
important decisions, uncertain genetic data may constitute a burden on families
that professionals possibly did not consider when communicating the genetic
result. As patients and families consider their genetic results within new and

evolving contexts, their impact may be unexpected and difficult for professionals
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to oversee. This can complicate professionals’ efforts to establish how genetic
data might impact their patients and how to navigate decisions around

constructing genetic results accordingly.
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Chapter 7 Discussion and conclusion

In this thesis, | have explored the ways in which social processes shape how test
results are constructed from genetic data. Much of the discourse around genetic
test results primarily emphasizes testing technologies and the genetic material
they are able to visualize, without addressing how testing technologies interact
with social processes to produce genetic test results. This research has shown
how testing technologies and social processes are inextricably intertwined. My
thesis explored the coexistence between the social and the technological by
investigating the interaction between testing technologies, users, and their
contexts. | particularly focused on how social contexts in which genetic data are
situated affect how decisions are made around the data. Especially, how
professional identities and perceptions of responsibility, as well as interactions
between patients, families, and professionals and the expectations they have of
one another, affect which genetic data becomes part of a result and how the

meaning of the data is constructed.

As the field of genetics evolves, the questions asked of individuals’ genetic
material have grown increasingly complex. Earlier technologies allowed us to
inquire whether there is a change present within a (few) select gene(s), based on
information about a patient’s symptoms and family history that point to a
particular diagnosis. Genetic testing technologies have expanded so that, in
attempting to establish a genetic diagnosis, we can currently ask what might be
found in the entirety of an individual’s genome that could point to a present or
future health issue. The ensuing data become more difficult to interpret. These
data include subtle factors contributing to or protecting against particular
conditions, as well as substantial amounts of variants of uncertain significance.
Moreover, the breadth of genetic data identified beyond what is indicated by a
patient’s or family’s medical history makes it more difficult to establish the

relationship between the data and a particular patient’s health. The above
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complicates the question to what extent the identified data are relevant for a
patient, at what point they should become part of a result, how their
(un)certainty should be defined, and whether they can be used to inform further
testing and care for family members. As such, the issue of how to construct

information in the face of uncertainty becomes ever so pressing.

As data travel, and are translated into reports, interventions, and narratives
about disease, they expose the implicit relations directing and influencing clinical
work that are often different to those which are generally acknowledged (Desai
et al. 2017). Understanding these underlying, implicit processes that influence
how genetic data are translated into results is imperative to discussions around
what constitutes good patient care in the context of using genetic testing
technologies. Insight into how genetic data are constructed into results and the
considerations that come into play provides a possibility to reflect on these
processes in an effort to establish good medical practices. In this final chapter, |
draw on my research findings described in the previous chapters and combine
these with insights from existing academic literature to discuss how this research
can support the process of defining and navigating good patient care in the

context of constructing results.

In section 7.1, | use my research findings to reflect on my research question of
how social processes shape genetic test results. | do so by bringing together
different considerations related to how genetics professionals make decisions
around genetic data and to how meaning is created around genetic data during
interactions between patients, families, and genetics professionals. By bringing
together these different considerations described in the previous chapters, |
draw out the tensions that exist between them. These tensions raise challenges
for professionals in terms of how to best care for their patients. This indicates a

need for support in the use of genetic testing technologies.

In section 7.2, | provide recommendations on how to address these challenges. |
look at how these challenges are currently addressed within the genetic clinic

and probe the adequacy of these strategies, particularly in the context of the
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rapidly developing field of genetics. In tandem, | identify opportunities for

support and development.

| close this thesis with section 7.3, in which | discuss the implications of this
research within the broader context of healthcare and outline directions for

future research.

7.1 Identifying points of tension and transformation in

the construction of genetic results

Academic literature recognizes a need to assist genetics professionals in
navigating how to construct information for their patients. In order to offer care
that benefits patients, professionals need support in how to cater to each
individual patient’s and family’s informational needs (Bos et al., 2021).
Particularly in the context of the rapidly developing field of genetics, in which
technologies generate increasing amounts of detailed data with uncertain
implications and efforts are made to progressively roll out genetics services
across healthcare, the question is raised of how to construct information from a

genetic test (Horton et al., 2019).

In what follows, | draw on my empirical chapters to discuss challenges in
negotiating what constitutes good care in the process of constructing genetic
test results. My research has identified various points of tension that
professionals grapple with when making decisions about how to translate
genetic data into results, which | discuss in this section. These challenges centre
on how to establish priorities within processes of care and which considerations
should prevail. In negotiating these priorities, biomedical judgements, concerns,
and purposes are encoded in the genetic test result (Prout 1996). This process
therefore involves a trade-off and balancing act between different kinds of

(potentially conflicting) considerations (Prout 1996).The questions and tensions
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involved in this process, as well as how they are navigated, are points of

transformation that encourage different constructions of results.

This research has demonstrated how care practices directed towards the patient
of the future can shape the way that genetic results are constructed, as well as
how these processes might differ from and be at odds with caring for the patient
in the present. A subject that has been well explored in medical social scientific
literature is the concept of ‘patients-in-waiting’ or ‘partial patients’. This refers to
people who presently do not feel ill, but who have been told that they might
have a medical condition or are at increased risk of developing one in the future
(Greaves, 2000; Harris et al., 2014). Such situations can lead people to
experience a difficult state of liminality between health and sickness (Novas &
Rose, 2000). For instance, Timmermans & Buchbinder (2010) reflect on the
consequences of new genomic screening technologies for newborns for
diagnostic processes and patients’ identities. Raising much uncertainty about
whether a newborn will develop a condition, as well as what constitutes a
genetic condition, these testing technologies generate a liminal state for
newborns. This ‘betwixt-and-between’ state (Turner 1974) still encourages
action: the threat of serious harm such as developmental delay, neurological
issues, and death is so alarming that the condition becomes a part of parents’
and newborns’ social lives, as well as their medical management. Uncertainty
regarding the diagnosis and its associated measures remains, however, and the
newborn becomes what is described as a ‘patient-in-waiting’. These themes have
been explored from the perspective of patients, their identities, and their

wellbeing, but not from the perspective of healthcare professionals.

My research identifies and explores the concept of ‘knowledge-in-waiting’ in the
context of genetic information and the struggle this generates for genetics
professionals. Genetic data produced in the present might potentially elicit
relevant information in the future and the anticipation of knowledge can lead
professionals to fear losing data to follow up. Strategies used to address this
worry and care for the patient in the future, such as reporting and
communicating genetic data to prevent it from being ‘forgotten’, can encourage

professionals to construct test results that include data that is considered
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unclear, uninformative, irrelevant, and potentially unsettling to the patient in the
present. These considerations influence how the data are constructed into a
result. For instance, as Morales & Hershberger (2018) note, if the meaning of an
uncertain result is communicated as concerning, patients might struggle with
their professional’s decision not to offer predictive genetic testing to their
relatives. Whereas if the result is constructed as a routine finding of low priority,
professionals may worry that families will feel disengaged from participating in

follow-up genetic testing to cast more clarity on the data.

Existing literature in the context of genetics has identified dilemmas regarding
who the patient is or which patient a medical professional is caring for and
where priorities of care lie in this context. For instance, the hereditary
implications of genetic data frequently raise questions around the extent to
which genetics professionals should feel responsible for tracking down and
informing a patient’s relatives about their genetic risk and possibilities for
testing, treatment, or monitoring (Grill & Rosén, 2020; Mitchell et al., 2019). In
situations where patients express opposition to their? genetic data being
employed to inform relatives’ risk, professionals may feel conflicted about how
to balance concerns and requests from their patient in whom the data were
identified with the responsibility they feel towards relatives (ABC v St George’s
Healthcare NHS Trust, 2015; Parker & Lucassen, 2018). Within these documented
dilemmas about whom to care for, my research adds a temporal dimension of

caring for the patient of the present versus caring for the patient of the future.

% Dheensa et al. (2016) reflect on the notion of whom genetic data belong to as the authors
differentiate between data that are discovered within an individual, which is familial on account
of their hereditary nature rather than belonging to any particular individual, and the information
that can be derived from those data for a specific individual. As such, the authors suggest that
the concept of confidentiality and professional responsibilities in this context apply to the
information derived from genetic data for a particular patient, but not to the genetic data
themselves.
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My empirical chapters have shown that what is considered good care for
patients’ psychosocial wellbeing can be negotiated differently among individual
professionals. This raises the question of how best to care for patients
psychosocially in the process of constructing results. Moreover, my research
demonstrates that what is perceived to be good psychosocial care is at times
considered to be in tension with professional transparency and care for the
patient-professional relationship. Data that are presently considered irrelevant
or uncertain can be perceived to (unnecessarily) burden patients mentally and
emotionally. As such, this constitutes a consideration that can lead professionals
not to include these data in the test result that is communicated to patients.
However, such decisions may be perceived by some genetics professionals as
conflicting with being open and honest towards patients and potentially
endangering the trust their patients have in them. These concerns can be fuelled
by tensions between and among patients, families, and professionals regarding
what counts as information, by perceptions that data belongs to patients, and by
views that patients have made an informed decision about having a genetic test
(including its ensuing data). This raises questions about how to manage
conflicting notions of what is relevant genetic information and how different
actors’ perceptions on this matter should be represented within decisions about

how to translate genetic data to results.

My research findings are situated within a context of increasing clinical and
commercial avenues through which patients can access their genetic data and
inform their treatment plans without the involvement of or direct contact with a
genetics professional (Hallowell et al. 2019). My research demonstrates that this
generates questions and concerns for genetics professionals around how they
might best care for patients’ understanding of genetic data in the process of
deciding which data to communicate and how to construct their meaning. On the
one hand, genetic professionals may perceive the clinical consultation as
providing an opportunity to prevent misinformation that might arise from
patients accessing their genetic data through other avenues. This can motivate
professionals to communicate genetic data to patients as their result, even when

they do not consider these data to be relevant. On the other hand, many
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genetics professionals | interviewed had experienced a lack of control over how
patients understood the meaning of their genetic data, no matter how well
professionals had attempted to explain it. Here, the clinical encounter is a
contentious space that genetics professionals may perceive to both hold and lack

potential for controlling how patients interpret their data.

My findings suggest that perceptions of how results relate to context can be
misaligned between different actors. Patients, families and professionals can
construct genetic test results differently in relation to the context of lifestyle,
medical symptoms, and family history, amongst others. This can lead to differing
expectations of how a genetic result changes when its context does. These
different understandings of how a genetic result relates to context can make
communication and understanding within the relationship between patients and

professionals challenging.

The different considerations and values that bear upon how to construct a
genetic result may be challenging for professionals, patients, and families to
unpick and navigate. In what follows, | reflect on strategies used within the
genetic clinic to address the tensions outlined above and suggest opportunities

for support and development.

7.2 Identifying opportunities for support and

development

Genetics professionals can struggle with how to care for their patients and enact
their professional responsibilities in the context of constructing genetic results.
Different care considerations can be in conflict with one another, which
identifies a need for discussion and support in terms of how to resolve these
tensions. In this section, | reflect on some of the ways in which these issues are
addressed within the genetic clinic. | probe the adequacy of these approaches,

and discuss how some of these strategies may be ineffective or unsuitable,
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particularly in the context of developments in the field of genetics and genetic
technologies. Consequently, | identify opportunities for support and
development in terms of how challenges around the construction of results may
be approached in a way that is suitable for the genomic era. This includes
practical suggestions for clinical practice, the identification of areas that require
more discussion, as well as relevant conceptual shifts and awareness on both a
clinical and broader societal level. Each of the following subsections constitutes a
particular area in relation to which | identify these opportunities for support and

development.

7.2.1 Importance of questioning the value of consent in resolving

questions around the construction of results

This research identified how genetics professionals at times look to patient
consent and conceptions of data ownership in order to make decisions around
how to construct results. The context of genetic incidental findings further
speaks to this tendency and is characterized by extensive attempts to use the
consent process to let patients take part in decisions about which genetic data
should become part of their test result. The development of genetic testing
technologies that increase the scope or breadth of looking at the genome has led
to an increased potential to identify incidental findings. In the name of
respecting and facilitating patient autonomy, these developments have
generated a long-standing discussion within the field of genetics around whether
and how patients might take part in decision-making regarding which incidental
findings they may or may not want to receive. Over time, there have been a
number of policies and proposed interventions in relation to this. The UK’s
100,000 Genomes Project offered patients the possibility to be screened for a
specific set of additional, purposely looked for findings related to cardiac
conditions and cancer unrelated to the primary reason for which testing is
conducted (Genomics England, n.d.). The proposed binning model (Bijlsma et al.,
2016) categorizes potential genetic results into several broad categories or
“bins,” that allow patients to express a preference for the kind of results they
would or would not like to receive. National policy currently being implemented

across all clinical genetics services in the Netherlands allows patients to opt-in for
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receiving incidental findings that do not currently allow for any treatment or
prevention measures, as well as to opt-out of receiving any incidental findings,

including those associated with treatable or preventable conditions.

As noted by Mol (2008), conceptualizations of patient autonomy as manifesting
through choice have gained a lot of traction over the past decades in relation to
western healthcare. To further contextualize the importance placed on patients
participating in decisions on how to construct genetic test results, it is relevant to
explore the development of clinical genetics as a non-directive field. Historically,
the term and concept of non-directivity became central to the professional
identity of genetic practitioners, particularly in contrast to its past of eugenics
and population control (Chadwick, 1998; Angus Clarke, 2017). The profession had
to distance itself from ideologies of racial superiority and forced sterilization
practices applied to prevent individuals from passing on what were considered
undesirable genetic traits under the guise of public health (Angus Clarke, 2017).
Early genetic screening services during the 1960s and 1970s were promoted by
some actors and institutions as a form of population control with potential to
save money by identifying and terminating pregnancies with affected fetuses
(Angus Clarke, 2017). Although concepts around non-paternalism and non-
directivity were developing across the field of medicine, they may have
developed relatively rapidly and prominently within the field of genetics in an
attempt to disassociate itself from the atrocities and human rights violations of
the past (Angus Clarke, 2017). Discussions between patients and professionals
around genetic testing came to be centred on psychosocial support and the
provision of information by professionals. The purpose was to enable patients
and parents to make their own decisions regarding whether they wanted testing
and how they would act on the ensuing information, without a professional
attempting to guide them towards a predefined outcome (Chadwick, 1998;
Angus Clarke, 2017; Gildersleeve & Crowden, 2020). Although the applicability

and meaning of non-directivity and non-paternalism have shifted as clinical
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genetics has expanded from reproductive settings into broader fields of
healthcare and it has become good practice to make recommendations about
certain types of genetic testing and monitoring, non-directivity remains an
important concept when it comes to good, ethical practice within the genetic

clinic (Angus Clarke, 2017).

In some clinical professionals’ accounts, these principles of non-directivity
appear also to extend to decision-making processes on which genetic data to
communicate to patients. This can make professionals feel uncomfortable in
deciding not to report or communicate particular data. Looking to consent may
therefore be one of the ways in which healthcare professionals attempt to gain
clarity and certainty over what they can and cannot do with a patient’s data in
the process of defining what constitutes relevant information from a test and
constructing genetic test results. In this sense, standardized instruments such as
consent forms can provide comfort within complex and uncertain clinical realities

(Timmermans & Angell, 2001).

It is important, however, to question the value of consent in resolving questions
around the construction of results, particularly in the genomic era. Importantly, a
mixed-methods study surveying participants from the 100,000 Genomes Project
found that a significant number of participants in the study sample did not have
a clear understanding of what kind of results they might receive from the study.
For instance, many participants could not recollect what kind of decisions they
had made about receiving additional findings or misunderstood what kind of
information they might obtain (Ballard et al., 2020). Processes of consent in
medicine mainly originated and developed in relation to concrete questions and
situations that tended to involve specific risks and implications, such as whether
or not to have surgery or begin taking a medication (Horton & Lucassen, 2019a).
Consent practices in genetics similarly developed in the context of earlier genetic
technologies, which allowed for inspecting single genes at a time. Such
technologies involve a clearer sense of what kind of data might be expected from
a genetic test. This, in turn, enables a concrete discussion about what patients
anticipate from a test and what they would hope to learn. However, as discussed

throughout this thesis, data ensuing from broad testing technologies often
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involve greater uncertainty regarding their meanings and consequences in
comparison to earlier technologies. This precludes the possibility of having a
specific discussion about what patients hope to learn from a test (Appelbaum et

al., 2014).

Next to concerns about patients’ inability to come to an informed decision on
what they would (not) want to learn from their genetic data when presented
with abstract notions or categories of potential results, my research highlights
that we need to think about how patients perceive genetic data. Chapter 6
discussed how patients construct the meaning of their genetic data in relation to
a variety of contextual aspects and processes, such as lifestyle, medical
symptoms, and family history. The way that patients contextualize their results
can be different from the context that professionals (need to) draw on to
interpret genetic data. As per my findings, patients sometimes have no
conception of the uncertainty enveloped in interpreting genetic data without a
particular clinical context of symptoms or family history. This raises further
guestions around whether offering patients a choice to receive particular
findings is an effective avenue towards enabling them to participate in decisions
about their care. The informed nature of such decisions is questionable, if they
are based on an expectation that a result will indicate a clearly increased risk for
a particular condition, without grasping the uncertainty inherent to the

construction of such results.

In light of these issues, some authors propose that the clinical consent process
needs to be treated less like a contract that reflects the patient’s permission
regarding what genetics professionals can or cannot do with a patient’s data (The
Joint Committee on Genomics in Medicine, 2019). By acknowledging these are
complex decisions that cannot be deferred to the consent process, an
opportunity is created to reflect on how patients’ needs and wishes can be
represented within decision-making processes relating to the construction of

results. | therefore suggest it is important we look to other means of addressing
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some of the concerns identified in this research around professionals’ perceived
lack of transparency, withholding information, and decision-making on behalf of
patients. One of these means is raising awareness around the processes of
interpretation to translate genetic data into results. | discuss this further in the

following section.

7.2.2 Need for greater awareness regarding processes of

interpretation that translate genetic data into results

ANT scholars such as Akrich (1997) have described how technologies can become
black boxes: the processes that have led to a technology’s design,
implementation and ensuing networks of users can become hidden or
normalized as a given. In this sense, “the processes involved in building up
technical objects are concealed” (Akrich, 1997). My research explores how this
concept applies to the output of genetic testing technologies: clinical processes
of interpretation and meaning-making that give shape to a result can become

obscured.

As suggested by my findings, this means that it can be difficult for patients and
families to understand the various ways in which interpretations of genetic data
can be fluid depending on who interacts with the data and when. This issue is
compounded by the blueprint discourse existent around genetic data, as
discussed in Chapter 1, which suggests that a straightforward line can be drawn
between an individual’s genetic code and their phenotype. Moreover, the fact
that (germline) genetic data are stable throughout life can give rise to the
expectation that their meaning will also be. For instance, Boardman & Hale’s
(2018) study found that patients may conceptualize genetic data as being more
pure and honest due to being immune to manipulation, in contrast to the
interpretation of surveys for instance. The duality encapsulated in investigations
of the genome of being constant in some ways and fluid in others can make it
challenging to understand and convey in what ways results constructed from

genetic data can evolve.

Widespread public discourses around genetics often do not reflect the manifold

complexities and uncertainties relating to genetic data, yet may have an
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important stake in shaping how people might think about genetic results. As
demonstrated through this research, the narratives of patients that | interviewed
in terms of how they contextualized and made sense of their data were more
complex than many of the popular representations propagating the clear-cut
nature of genetic test results. Nonetheless, my findings indicate that some of the
processes that are crucial to how professionals interpret genetic data are not
drawn into how patients understand and apply their results. Making these
clinical processes of construction more explicit, both through public discourses
and within clinical encounters, is important in relation to a number of issues |
have identified in this thesis, particularly pertaining to developments in the field

of genetics. In what follows, | discuss how.

Encouraging greater awareness around what kind of actors and decisions are
involved in the construction of results provides an opportunity to address
concerns outlined earlier relating to (a perceived lack of) professional
transparency and patient participation in decision-making processes around
genetic data. Helping patients understand that genetic tests can generate a
whole host of data, which professionals need to unpick and translate for relevant
information, whilst filtering out what does not appear to be so, can be important
in framing decisions around (not) reporting or communicating genetic data. This
positions professionals as extracting information, rather than as ‘withholding
data’. Furthermore, | propose that encouraging understandings that the same
data can produce different results depending on the current state of knowledge,
depending on which healthcare professionals are involved, and depending on
other contextual factors, promotes ways other than consent for patients to
participate in how results are constructed from their data. For instance, through
seeking second opinions and being involved in decisions on which genetics
service or particular expert they will see. These forms of patient participation in
care require an understanding that genetic results do not emerge

straightforwardly from the data. Furthermore, perceiving results as fluid can
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encourage patients to see the genome as a resource that can be drawn upon
throughout different points in time within one’s life (Horton & Lucassen, 20193;
Sirchia et al., 2018), and as such inform patients’ decisions around when and how

to (re)engage with genetics services.

Helping patients understand genetics professionals’ take on the context in which
genetic data acquire significance and that this context may be limited can help
address concerns around how patients might (mis)understand and act on their
genetic test results. Enabling patients to grasp how genetic test results can shift
when their context changes, for instance if results are used to inform the care of
a child or relative, may help in improving conversations and considerations
around patients’ decisions based on genetic results. This is particularly relevant
in high-stake contexts, such as reproductive decision-making. Moreover, it is
expected that genetic testing will continue to increase in populations without
phenotypic characteristics clearly pointing towards a particular issue or
diagnosis?®, both through direct-to-consumer and clinical pathways (Shkedi-Rafid
et al., 2020). This increases uncertainty as to the meaning of identified data.
Deepening patients’ comprehension of what a test might (not) be able to offer in
such situations is important in enabling patients to understand what they might
expect from the test results and inform their decisions around having genetic

testing.

Furthermore, developments in the field of genetics increase the pathways
through which patients can access their genetic data without involvement or
mediation by a genetics professional, such as through mainstreaming,
commercial testing, and electronic patient records. Raising awareness among
patients, as well as healthcare professionals who may interact with genetic
testing and genetic data but who are not specialized in genetics, about the
complexity of processes of interpretation to derive relevant information from
genetic data may help align understandings of genetic data between specialized
and non-specialized individuals. This requires awareness that data included in a

laboratory report, particularly in the context of broad genetic testing, often

26 Also referred to as genetic screening.
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require further translation to become a meaningful result. This could address
genetics professionals’ concerns around patients and non-genetics professionals
interpreting genetic data included in a laboratory report as more conclusive or

significant than perceived by genetics professionals.

Shedding light on processes of interpretation and construction of results may
help resolve tensions between patients and professionals in terms of what
constitutes information, which | explored throughout this research. Perceptions
of what counts as information can inspire patients’ determination to have a test
they consider to be informative and, if discrepant with professionals’ views of
what constitutes meaningful information, can lead to patients feeling as if
something meaningful is being withheld from them or made difficult to access. In
light of the nuances and complexities of interpreting genetic data and the
(potentially limited) contexts in which data take on significance, patients might
better understand and accept a genetics professional’s opinion on why genetic

testing should not be done nor pursued any further in the context of relatives.

The above necessitates public awareness and education to counter present
deterministic discourses existent around genetics. Importantly, clinical practice
can contribute to this aim by creating more visibility within clinical encounters
for how clinical professionals arrive at results, what kind of context they apply to,
and the uncertainties inherent in these processes of interpretation. In explaining
to patients what kind of results patients might expect from broad, diagnostic
genetic tests, genetics professionals often draw on a general format that
categorizes genetic results into four different groups: 1) an identified cause for
the patient’s symptoms, 2) no identified cause, 3) an unclear or uncertain result,
and 4) an incidental finding. This format confines uncertainty to a distinct
category that describes variants of uncertain significance. This may lead the
other outcomes to appear clear-cut and uncertainty-free in comparison,
particularly those of identified cause and incidental finding. For instance, when

an identified cause is described as “a DNA change that is for certain the cause of
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the condition” and an incidental finding is explained as having medical
consequences (RadboudUMC, n.d.). As seen in Chapter 6, such constructions
utilized within the genetic clinic to discuss the meaning of genetic data can run
up against the complexity of the data, which often do not fit neatly into such
categorizations or constructions and can easily “spill out” of them, particularly as

the data are applied to evolving contexts.

It is therefore important to think of ways in which clinical communication
practices can account for and generate understanding of the fluid nature of
genetic test results. One practical way to do this would be to adjust the
information that is discussed with patients prior to genetic testing, as well as
through flyers and letters they obtain as part of this process, detailing the type of
genetic test results they could receive. As discussed above, these results
categories often appear fairly clear-cut, with uncertainty being restricted to the
VUS category. These texts and communication practices could be adjusted to
more strongly emphasize the role of genetics professionals in unpicking and
interpreting the data, as well as the different types of uncertainties and
complexities that are involved in this process and which pervade the ensuing

results.

7.23 How to care for the patient of the future?

My research identifies a need for discussion on how to care for the patient of the
future. This issue centres on the question of how to bridge the gap between the
capacity to generate large quantities of genetic data and the current inability to
interpret what all these data mean for a patient’s present and future health.
Currently, this gap is often addressed within the genetic clinic through strategies
that attempt to encourage patients to return to the clinic in the future in order
to prompt re-engagement with their genetic data and review how possibilities
for interpretation have evolved. This research has shown how genetic data that
are presently uninformative are at times reported and communicated to
motivate patients to follow up on their genetic data. It is important to reflect on

whether this indeed enables good care for the anticipated patient of the future.
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Decisions to report and communicate presently uninformative genetic data in an
effort to care for the future patient need to be critically appraised, especially
since such decisions can clash with other principles of good care like providing
relevant information and attempting not to (unnecessarily) burden patients with
uncertainty. Moreover, further evidence would be required to establish how
effective such strategies are in facilitating follow up of genetic data across
different patient populations. As discussed earlier, there is no basis in research
that such practices result in better follow up and continuity between patients
and genetics services. In addition, concerns exist that such strategies favour
particular groups of patients, such as those who are able to use electronic
calendars and set a reminder three years into the future or those who have
social networks that can help remind them to re-engage with their genetic clinic
(Clarke & Van El, 2021). Such concerns, therefore, probe how strategies that are
meant to stimulate patients’ continued interaction with genetic clinics might
exacerbate inequalities within the delivery of healthcare services. Moreover, if
such strategies are indeed successful, are genetics services actually equipped to
handle such renewed contact on a large scale and balance it with other patient
care responsibilities? l.e. is it a feasible strategy or rather something that might
soothe genetics professionals’ distress about potentially missing an opportunity
to follow up on a patient and their genetic data without providing an effective
solution (Clarke & Van El, 2021)? In other words, such strategies might offer a
semblance of security, but may not address the problem of insufficient capacity

to stay abreast of evolving interpretations and relevance of genetic data.

My research identifies a need to address professionals’ perceived responsibilities
and moral distress in relation to genetic data that might at some point in the
future become relevant for a particular individual or family. This research
highlights a tendency for genetics professionals to hold themselves responsible
and sometimes even place themselves at fault for the challenges and inabilities

to bridge the gap between data that technologies can produce and the means to
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stay informed of (evolving) interpretations of those data. The field of genetics
has changed so rapidly that clinical paradigms around new testing technologies
such as Next-Generation Sequencing may be suffused with standards and
discourses from earlier testing contexts, specifically single gene testing. These
earlier technologies produced far less data to keep track of, which, moreover,
were more likely to be relevant to the patient. These rapid changes may possibly
contribute to feelings of responsibility in some genetics professionals to hold on
to identified uncertain genetic data, resulting in moral distress at the possibility
of losing data to follow up. Therefore, my research has highlighted the
importance of encouraging discourses that emphasize the gap in clinical and
technological infrastructures without holding genetics professionals responsible
for not being able to oversee all of the potential relevance of a patient’s genetic
data. Instead, the deficiencies could primarily be conceptualized as residing in
technological and clinical infrastructures that presently insufficiently allow for an
interaction with the genome that brings up genetic data when they become

relevant over time.

It is important to discuss what is needed of such infrastructures in order to
provide an effective solution to the problem of changing interpretations of the
genome. A variety of infrastructures are being proposed and developed to bridge
the gap between the generation and interpretation of genetic data. Clarke & Van
El (2021) suggest an automated system that registers diagnostic laboratory
reports including the interpretation of variants. In case interpretations change on
the basis of new evidence, all genetics professionals who have entered
corresponding variants into the system could be notified. In order to establish
whether such a system could meaningfully address the issue of limited clinical
capacity to stay up to date on evolving interpretations of genetic data, it must be
explored how genetics professionals might (be required to) interact with such an
infrastructure. How much time and effort would be involved in deriving
information relevant for a particular patient through such a system, considering
that meaningful interpretation of genetic data often requires contextualization in
relation to a specific patient’s symptoms and family history? Relatedly, the

matter of reporting data in order not to lose track of them remains challenging in
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the context of these infrastructures: what should be included in the report to be

entered into the register?

The development of these infrastructures raises potentially challenging questions
around confidentiality and the sharing of patient information. This becomes
apparent from the following project aimed at investigating undiagnosed patients
who are suspected to have a genetic condition is currently being developed
(Abbott, 2020). The project consists of a platform where clinicians can register
patient cases, in which routine diagnostics have failed to identify a genetic basis
for the patient’s symptoms. Visitors of the platform can propose analytical tools
and techniques that might enable the identification of a genetic aetiology. As
such, the project aims to enable interaction and close collaboration between
clinical care and research. Who should be able to access such a platform and how
and to what extent can information about the patients and families in question
be shared in order to facilitate input on how to analyse their data? The above
guestions about clinical infrastructures that attempt to account for the changing
interpretations and relevance of patients’ genomes constitute an important area
of discussion and research in establishing good practices in caring for the future

patient.

7.2.4 How to care for patients’ psychosocial wellbeing?

My research explored how genetics professionals attempt to care for their
patients’ wellbeing and the patient-professional relationship through how they
construct genetic test results. Previous chapters have shown that professionals
consider how to provide comfort to patients and reduce anxiety within a given
situation in their deliberations on what kind of data should be allowed to
become a result and how to communicate its (un)certainty. This research has
identified the difficulty in establishing how to construct results in order to
provide comfort to a particular patient. Although uncertainty is often perceived

as having a negative impact on patients, uncertainty is also mobilized by
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professionals, patients, and families in order to create a space for hope by
casting doubt on the inevitability of bad health outcomes and developments.
Moreover, as discussed in Chapter 6, the application of genetic test results to
continuously evolving contexts, such as when patients consider what a result
implies for their children, their children’s children or other relatives, means it can
be difficult for professionals to oversee considerations in relation to how a

particular result might affect patients’ psychosocial wellbeing.

All of this raises challenges around making decisions about how to translate
genetic data into results in a way that will offer the best outcomes for patients’
psychosocial wellbeing. Some patients might do poorly with ambivalence, whilst
others might find solace in this. Some patients might feel reassured about a
particular result in relation to their own health, but that same result can cause
them to feel great concern about their children. Considering that patients might
have needs and responses that are difficult for professionals to anticipate,
guestions arise about how and to what extent considerations around the
anticipated psychological impact of genetic data should shape genetic test
results. This indicates a need for support and discussion on how to care for
patients’ psychosocial wellbeing in the context of clinical decision-making around

genetic data.

A subject that deserves consideration in this area is that, in the process of caring
for patients’ psychosocial wellbeing, genetic data may be mobilised to answer
guestions that lie beyond their remit. This research has identified that patients
and families sometimes expect to glean insights from genetic data that the data
cannot deliver on according to the current state of knowledge within the field of
clinical genetics. In these situations, professionals at times decide to provide
patients with a genetic test that is considered by patients to provide relief and
reassurance. Professionals can feel conflicted about such decisions, due to their
opinion that the genetic data are not meaningful enough to offer insight or
reassurance. As discussed in Chapter 4, offering a genetic test in such situations
can lead to a false sense of reassurance or concern and might discourage other
avenues in which patients could seek support to address their worries and

anxieties.
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Particularly as genetic testing becomes easier, cheaper, and more widely
available, it is important to reflect on whether employing genetic data in such a
way is a suitable approach to caring for patients’ wellbeing. Some authors have
expressed concerns over how an emphasis and reliance on technology can
undermine the development of clinical skills (Cheitlin, 2011), including those
relating to the social and emotional aspects of medicine. This highlights the
importance of reinforcing and strengthening professionals’ skills and confidence
in addressing patients’ psychosocial concerns in situations in which, according to
professional opinion, there are no good opportunities for genetic testing. This
constitutes a relevant occasion for support in the responsible implementation

and application of genetic technologies as they increase in use.

Prescription practices in the context of antibiotics may offer valuable insights
here. Although antibiotics are only helpful in fighting bacterial infections, they
are frequently prescribed beyond their pharmacological capabilities for all sorts
of ailments, such as coughs, earaches, and sore throats, which could be viral in
nature and therefore unresponsive to antibiotics (Machowska & Stalsby
Lundborg, 2018). Research indicates that healthcare professionals who prescribe
antibiotic medication struggle with a number of issues that relate to those
described in this thesis. General practitioners often prescribe antibiotics in
response to patient requests, in order to maintain the patient-professional
relationship and avoid conflict (Van der Zande et al., 2019). In addition, decisions
to prescribe antibiotics are sometimes made because professionals care to
provide what their patients desire and because they want to offer something
tangible, such as a pill, rather than saying there is nothing they can offer to
ameliorate symptoms (Petursson, 2005; Van der Zande et al., 2019).
Professionals describe that making decisions not to give antibiotics is more
difficult and requires more confidence than writing out a prescription (Van der

Zande et al., 2019).
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Van der Zande et al. (2019) explored support opportunities that general
practitioners deemed helpful in navigating these issues. Their study identified
that practitioners’ confidence in making decisions on prescription increased
through feeling trusted and backed up by colleagues. Here, clinical
infrastructures that allowed for (case) discussion with colleagues provided
possibilities for support and reflection. Other clinical resources, such as being
able to extend the length of a consultation or offer follow up appointments
facilitated practitioners’ in their confidence to make prescription decisions that
they considered appropriate. Importantly, acknowledging and empathising with
patients’ symptoms and concerns helped and strengthened professionals in
conveying their opinion that antibiotics were not needed. This highlights the
relevance of reinforcing and developing “soft” clinical skills for navigating
challenges in the context of professional decision-making and caring for patients’
psychosocial wellbeing. Particularly so in situations where the professional
opinion is that there are no tangible solutions — such as a test or medication —to

offer patients.

In light of the tensions in care considerations highlighted in this chapter, my
findings indicate the importance of spaces that allow healthcare professionals to
discuss their subjectivities and uncertainties in relation to genetic data and the
data’s translation into results. Due to the norms, values, and interactions
involved in the construction of results, as well as the tensions that can arise in
relation to which care considerations to prioritize in this context, such

deliberation spaces can benefit clinical practice in various ways.

Such deliberation can enhance genetics professionals’ awareness of the highly
diverse social and (inter)subjective processes involved in the construction of
genetic test results, whereby these processes come to be emphasized as relevant
foci in discussions on ethical and responsible implementation of genetic testing
technologies. Most importantly, such spaces allow for reflection around how
results should be constructed relating to specific patients’ and families’ cases, as
part of their clinical care. Kendall & Wiles’ (2010) work on critical incident
reviews in GP practice following patient suicides identifies that general

practitioners in the study feel that there is not enough space within their work
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culture for the expression of emotions and uncertainty. Creating more of these
spaces facilitates reflection on different considerations in the process of
constructing genetic test results and thereby contributes towards resolving the
tensions in care priorities. Ethical deliberation meetings such as The Genethics
Forum?’ in the United Kingdom provide an opportunity for such spaces to exist
and, based on my findings, should be encouraged to become a part of routine

clinical genetics practice.

7.3 Constructing medical test results: the value of this
research for healthcare settings and directions for

future research

In the concluding remarks to my research, | return to how this thesis began,
namely by zooming out onto the broader subject of medical test results. In this
thesis, | have drawn attention to the fact that a significant matter has received
little attention within the general context of healthcare: namely, the topic of how
medical test results are shaped through social processes. Exploring the genetic
clinic as a case study has allowed me to demonstrate that professionals’ values,
identities, and perceived responsibilities can play an important role in how they
negotiate decisions on translating medical data into results. l.e. which data
should become part of a test result and how should the meaning of those data
be defined and communicated. Patient perceptions, expectations, and
anticipated actions, as well as the broader sociocultural contexts in which they
are situated, can further shape these decisions. Test results come into being
within a particular context of clinical infrastructures and available technologies
that can influence how professionals navigate considerations around medical
data. As such, test results are a reflection of these contexts, values, and

deliberations: the latter become integrated and imprinted into the result.

27 For more information, please visit the following link: Genethics Forum — Ethox Centre
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https://www.ethox.ox.ac.uk/ethics-support/genethics-club

Through this case study, | have demonstrated that the value of such research lies
in the fact that understanding and reflecting on the social influences that shape
medical test results is important in defining good care practices. My research
shows that how results are shaped constitutes an important part of clinical care.
The process of translating data into results is shaped through deliberations on
how to best care for patients: considerations around how to manage uncertainty,
how to provide the best outcomes for patients’ physical and emotional
wellbeing, and how to allow patients to participate in decisions about their care
can all be part of how results are constructed. Therefore, understanding how
results come into existence provides an important opportunity to reflect on care-
related themes, as well as what good care looks like, in the context of testing

technologies.

Conceptions of medical test results as being objective and value-free?® may
discourage healthcare professionals from acknowledging their subjectivities in
the context of working with medical data and contribute to an expectation for
professionals to be objective. Widespread variation in practice may call into
guestion the correctness and justness of how a healthcare professional practices
their profession (Timmermans & Angell, 2001). By acknowledging the social and
subjective nature of test results, this research can help shift that narrative and
instead create a space where subjectivities and conflicts between those
subjectivities can be accepted and discussed. By allowing such conflicts and
discussions to exist, the implicit processes that shape results are brought to the
surface for reflection, which facilitates an on-going conversation about what

good care means.

My research findings demonstrate that exploring these processes is particularly
important in the context of implementing new testing technologies and their
responsible use as they continue to evolve in how they are applied. Testing
technologies that are applied to new contexts or that generate new kinds of
data, more detailed data, or increasingly numerous data can raise questions and

challenges around how to construct results from those data, particularly how to

28 As discussed in the first two chapters of this thesis.
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construct information in the face of uncertainty. These challenges not only relate
to the clinical domain, but also to the adoption of and access to testing

technologies within a growing consumer health market.

7.3.1 Recommendations for research

My research can be taken as a point of departure from which to explore other
spaces in which test results are constructed. The issues and processes | have
identified in this thesis are situated in the context of genetics and developments
in this field. Other types of testing technologies and the networks in which they
are embedded may generate different kinds of challenges and considerations in
the process of translating data into results. Research in these areas is relevant
not only to explore the responsible implementation and use of specific testing
technologies. Such research also has cross-disciplinary value, as it allows for
comparison of processes between different contexts and technologies. For
instance, similar to new genetic technologies, new-born screening technologies
that measure metabolites in order to identify metabolic disorders?® can generate
a lot of data (Ombrone et al., 2016). The analytical question explored in this
thesis relating to which data should be allowed to become a result is particularly
relevant in the context of research and evolving knowledge around new-born
screening technologies. Specifically in the context of rare conditions, new-born
screening runs up against a catch-22: screening cannot provide relevant
information without enough supportive data, but these data cannot be collected
without large-scale screening programs (Bailey et al. 2019). In other words,
newborn screening data that may currently be difficult to interpret and contain
uncertainties as to their implications need to be collected and communicated in

order to develop knowledge that will allow us to better interpret these data in

2% Metabolic disorders are conditions in which the body’s metabolism, i.e. the processes that
convert food to energy, is disrupted. By measuring metabolites in, amongst others, blood, the
body’s metabolism can be examined.
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the future. Additionally, shifting legislation that requires parental consent for
dried blood samples from new-born screening to be used for research might
incentivize policy of communicating research results to parents (Huckaby Lewis &
Goldenberg 2015). This is because parents might be more likely to agree to the
use of their babies’ blood samples for research purposes if they believe this
could lead to important information about their children’s health (Huckaby Lewis
& Goldenberg 2015). Here, considerations around efforts to evolve knowledge
and its potential future health benefits may be at odds with what is considered
adequate care for patients being tested in the present. This raises tensions
between caring for the patient in the present versus caring for the patient in the
future, which actors such as healthcare professionals, policy makers, and patient
advocacy groups have to grapple with in the process of establishing how to
construct new-born screening results. Ethnographic research in this context on
how decisions are made about what to communicate to parents, as well as how
decision-making processes compare to those explored in this thesis, can facilitate
and deepen reflection on what constitutes good care in working with medical
data and shaping them into results. Such cross-disciplinary explorations are also
needed to provide insight into which contexts and what kind of testing
technologies stand to benefit most from research into how test results are

socially shaped.

In relation to genetic testing technologies, my research explored only some of
the spaces in which genetic test results are constructed. By focusing on the
genetic clinic and, within that setting, on clinical staff in particular, other areas in
which genetic results take shape have received less attention within my
research. The laboratory, including how bioinformatics pipelines are set up to
filter genetic data for further analysis, constitutes an important actor in the
process of deriving results from data and therefore provides an important
opportunity for further research. Importantly, processes of construction
continue beyond the genetic clinic. When patients and families think about the
information that was discussed during a consultation and reflect on its
implications, as well as discuss it with friends, relatives, and other healthcare

professionals. Harris et al. (2014) explored how patients who had a DtC genetic
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test interpreted their results through a dynamic process in which their own
perceptions and experiences of illness interweaved with the report received
from the testing company. This thesis has shown that, from the perspective of
(good) clinical practice, it is important to expand on research that explores how
patients construct genetic knowledge, as this offers insight into patients’
processes of meaning-making that are relevant to clinical practices, such as
communication and consent. Furthermore, as genetic technologies are
increasingly mainstreamed and therefore interact with and are applied within
different healthcare specializations, the latter constitute important spaces in
which the social shaping of results needs to be studied in order to define and

facilitate the responsible use of testing technologies within evolving contexts.

The outcomes of my research therefore draw attention to the importance of
acknowledging and encouraging research on the social shaping of medical test
results as part of establishing how to responsibly adopt and use testing

technologies.
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ABSTRACT

Keywords Reinterpretation; reclassification; genetics; laboratory; focus group.
Background In recent years, the amount of genomic data produced in clinical
genetics services has increased significantly due to the advent of next-generation
sequencing. This influx of genomic information leads to continuous changes in
knowledge on how genetic variants relate to hereditary disease. These changes
can have important consequences for patients who have had genetic testing in
the past, as new information may affect their clinical management. When and
how patients should be recontacted after new genetic information becomes
available has been investigated extensively. However, the issue of how to handle
the changing nature of genetic information remains underexplored in a
laboratory setting, despite it being the first stage at which changes in genetic

data are identified and managed.

Methods The authors organized a 7-day online focus group discussion. Fifteen
clinical laboratory geneticists took part. All (9) Dutch clinical molecular genetics

diagnostic laboratories were represented.

Results Laboratories in our study reinterpret genetic variants reactively, e.g. at
the request of a clinician or following identification of a previously classified
variant in a new patient. Participants currently deemed active, periodic
reinterpretation to be unfeasible and opinions differed on whether it is desirable,
particularly regarding patient autonomy and the main responsibilities of the
laboratory. The efficacy of reinterpretation was questioned in the presence of
other strategies, such as reanalysis and resequencing of DNA. Despite absence of
formal policy regarding when to issue a new report for clinicians due to

214



reclassified genetic data, participants indicated similar practice across all
laboratories. However, practice differed significantly between laboratory

geneticists regarding the reporting of VUS reclassifications.

Conclusion Based on the results, the authors formulated five challenges needing
to be addressed in future laboratory guidelines: 1. Should active reinterpretation
of variants be conducted by the laboratory as a routine practice? 2. How does
reinterpretation initiated by the laboratory relate to patient expectations and
consent? 3. When should reinterpreted data be considered clinically significant
and communicated from laboratory to clinician? 4. Should reinterpretation,
reanalysis or a new test be conducted? 5. How are reclassifications perceived

and how might this affect laboratory practice?

INTRODUCTION

In recent years, the amount of genomic data produced in clinical genetics
services has increased significantly due to the advent of next-generation
sequencing. This influx of genomic information not only leads to an increased
diagnostic yield, but also results in a continuous redrawing of connections
between genetic variants and genetic conditions. This is demonstrated by the
fact that many variants have been reinterpreted and reclassified [Table 1] to
either more or less pathogenic than previously thought [Shah et al., 2018] and
new genes and variants are continuously identified to potentially play a role in
the development of medical conditions [Razmara and Garshasbi, 2018, Lenglet et
al,. 2018, Merinero et al., 2018, Bademci et al., 2018]. The changing nature of
genetic knowledge can have important consequences for patients who have had
genetic testing in the past, as new information on genetic variants may affect
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their clinical management. It has been investigated extensively when and how
patients need to be recontacted when new genetic information becomes
available, both in clinical and in research contexts [Giesbertz et al. 2019;
Knoppers et al. 2019; Mitchell et al. 2019; Bombard & Mighton 2019; Carrieri et
al. 2018; Sirchia et al. 2018; David et al. 2018; Dheensa et al. 2017; Carrieri et al.
2017; Otten et al. 2015]. However, the issue of how to handle the changing
nature of genetic information in a laboratory setting is significantly
underexplored, despite it being the first stage at which changes in genetic
information are identified and managed. Research and guidelines that include
laboratory geneticists’ perspectives on this topic focus on what to do after new
genetic information has been generated. This focus omits critical questions
regarding the process before and during which new information is identified: If,
when, and how often should available evidence on the pathogenicity of genetic
variants be reinterpreted by the laboratory after initial test results have been
given to patients?; Who is responsible for making the decision to conduct
reinterpretation?; And in which cases has knowledge around genetic variants
changed sufficiently for a laboratory to reclassify them and issue a new report,
informing clinicians of this change? Therefore, whilst acknowledging that
recontact is an important topic within the laboratory context [Carrieri et al.
2018], this paper primarily focuses on laboratory practice around

reinterpretation and reclassification.

To our knowledge, this is the first qualitative inquiry into perspectives of clinical
laboratory geneticists regarding their current and desired future practice in the

context of reinterpretation and reclassification of genetic variants. Based upon a
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week-long online focus group discussion with clinical laboratory geneticists
representing all (9) Dutch clinical molecular genetics laboratories, the authors
identify key issues and concerns that laboratory geneticists may contend with in
practice, in order to scope out challenging themes within an uncharted territory
that should be further addressed in guidelines, research, ethical considerations,

and practice.

Table 1: Key definitions

Reinterpretation

Re-evaluation of genetic variants that have been analyzed and interpreted in
the past, in order to assess whether the initial classification is still correct or
should be changed in light of new information. This may result in an updated

and modified report on the data in question by the laboratory to the clinician.

Reclassification

Assigning a different pathogenicity to a variant that has been classified in the
past (e.g. from benign to likely pathogenic). In this article, we refer to the
classification system described by Richards et al. (2015) in which class 1 is
benign; class 2 is likely benign; class 3 is variant of uncertain significance; class 4

is likely pathogenic; class 5 is pathogenic.

Adapted from Carrieri et al. 2018

METHODS

We invited the heads of department of all (n=9) clinical molecular genetics

diagnostic laboratories in the Netherlands to participate in a 7-day online focus
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group discussion in September 2017, hosted on the platform focusgroupit.com.
We requested the heads of department to extend our invitation to all clinical
laboratory geneticists in their laboratory. All laboratories were non-commercial,
as, by law, only certified, non-commercial molecular genetics laboratories are
allowed to conduct clinical genetic testing in The Netherlands. All laboratories
were affiliated with clinical genetics departments in academic hospitals, which
are responsible for all clinical genetics diagnostics conducted in The Netherlands
and whose services in genetic testing and counseling are covered by public
healthcare insurance. Fifteen clinical laboratory geneticists decided to participate
in the discussion. All molecular genetics diagnostic laboratories in the
Netherlands were represented in the sample (1-3 participants per laboratory).
Each participant was allocated an alias with the aim to remain anonymous within

the group.

A semi-structured approach to the facilitation of the discussion was chosen, so
that new themes could emerge through discussion by and between participants.
The discussion questions posed by the authors served to guide the discussion,
simultaneously leaving room for participants to bring in their own themes and
issues. A topic list consisting of questions and propositions [see supplemental
information: topic guide.pdf] was composed to identify current and desired
practice around reinterpretation and reclassification of variants, as well as
laboratory communication of reinterpreted and reclassified data to clinicians.
The topic list was designed by the research group, in which laboratory geneticists
were represented, based on existing literature and clinical experience. At the

beginning of each of the first five days of the online discussion, a new topic was
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posted on the platform. The topic list was adjusted iteratively as the discussion
progressed, i.e. questions and propositions were adapted based on themes that

came up in discussion on previous days.

Participants were invited to log in one or multiple times per day at their own
convenience (asynchronous format), in order to respond to the questions posed
and to each other’s responses. In the final two days of the discussion, no new
topics were posted and participants were encouraged to respond, if they had not
yet done so, to previous topics or to continue on-going discussion. The discussion
was moderated by JM, a medical anthropologist, who asked follow up questions
to each response. One laboratory geneticist, TD, and one clinical geneticist, IL,
who were not participants, followed the discussion and advised JM on
moderation and follow-up questions. After one week, the forum was closed and

each participant received a voucher worth €25.

Thematic analysis [Braun & Clarke 2006] was conducted inductively with the help
of NVIVO software by QSR International (version 11), focusing on challenges
regarding reinterpretation and reclassification. JM and LJ, a bioinformatician with
a background in ethics, coded the data independently. Subsequently all coding
was compared and discrepancies were discussed until agreement was reached.
Citations included in this paper were translated from Dutch to English by JM and

LJ.

In an effort to be of most use to broader academic, policy, guideline, and
practice discussions regarding reinterpretation and reclassification, we combined

the results and discussion sections. This allowed for direct reflection on the
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findings in the context of current literature available on reinterpretation and

reclassification.

RESULTS AND DISCUSSION

During the focus group discussion, participants described their current and
desired practice, whilst identifying issues regarding reinterpretation and
reclassification. Further challenges came to light through discrepant practices
described by participants. Based on these accounts, the authors identified the

following five challenges.

1. Should active reinterpretation of variants be conducted by the laboratory as
a routine practice?

Participants indicated that in current Dutch clinical genetics laboratory practice,
reinterpretation mainly takes place reactively, i.e. in response to an event [Table
2]. There is no routine practice in Dutch laboratories of actively reviewing the
latest available evidence on variants. In terms of possible, future implementation
of active, periodic reinterpretation, a distinction can be made between what is

desirable and feasible laboratory practice.

Desirability

Active, periodic reinterpretation of variants could be an important strategy for
ensuring patients are alerted to changing evidence surrounding genetic variants.
Participants indicated that rare variants in particular are currently less likely to be
reinterpreted, as the chance that they are detected in other patients is relatively
small. One laboratory was investigating ways to implement active, periodic

reinterpretation of all VUS in their in-house database. However, active, periodic
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reinterpretation was not unequivocally considered a desirable practice by
participants; they expressed concerns whether such reinterpretation could be
adequately understood and consented to by patients during the process of
genetic counseling (see section 2). Active reinterpretation of patient data was
not seen by participants as a responsibility of the laboratory, as the laboratory’s
aim, similar to other medical fields, was seen as providing service at request,
rather than actively initiating services. Therefore the main responsibility to
initiate reinterpretation of genetic data was considered to lie with patients (in

tandem with their clinicians).

“We are service-oriented, in other words: at the request of the patient.”

(Participant 11)

“In my opinion it’s comparable to a doctor: they don’t re-evaluate their pictures

and files every year either to see if there is any new information. (Participant 3)

Feasibility

In terms of feasibility, the main factor impeding active, periodic reinterpretation
according to participants was work load. Such a procedure was currently deemed
to be financially and logistically unachievable, as the process of reinterpretation
was seen as laborious and unamenable to complete automation. Participants
noted that since different conditions require different kinds of evidence to
classify variants as either benign or pathogenic, combined with the fact that
laboratory geneticists differed in what they considered as adequate evidence for
(re)classification, automating reinterpretation and reclassification was

considered challenging.
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“As mentioned by many [others], automation is hard, because the correct
application of data present in databases and literature is almost impossible to

interpret in silico. For this, you’ll always need humans.” (Participant 2)

“Active [reinterpretation] of data is currently not feasible in terms of work [load].
(...) Possibly, if [these processes] are more automated in the future, there will be

more possibilities to do this (and to want [to do this]).” (Participant 3)

Several guidelines indicate that laboratories do not have any responsibility to
routinely reinterpret genetic data, so as not to be overloaded or compromised in
other duties related to patient care [Bombard et al. 2019; Matthijs et al. 2016].
However, we propose that active, periodic reinterpretation does not necessarily
need to be conceptualized in an all-or-nothing way: a middle ground may also be
feasible. Actively reclassifying only those variants for which clear, new evidence
is present regarding a pathogenic (or benign) effect could benefit some patients,
without leading to extensive database and literature searches. In terms of
bioinformatics, this would mean that the threshold to flag a variant for possible
reclassification is set high. Commercial companies exist that provide active,
periodic reclassification [Pathway Genomics]. Tools such as InterVar (Li and
Wang, 2017), which use a formalized protocol, could possibly aid automation of
the classification process. Furthermore, an infrastructure in which classifications
and variant frequencies are automatically shared between laboratories [VKGL,
n.d.], as well as an infrastructure to alert clinicians or laboratory geneticists to
updated classifications, as discussed by Aronson et al. (2012), could aid

management of reclassified variants. The field of artificial intelligence could offer
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interesting opportunities in this context. In terms of comparing genetics services
to other medical services which tend to offer services at request, rather than
actively initiating them, it is important to note that genetic data differs from
most other kinds of medical data, as it is constant throughout a patient’s life;
only its analysis and interpretation changes. As the laboratory knows more about
current variant classifications than clinicians, let alone patients [David et al.
2019], it is important to explore to what degree laboratories could and should
have systems in place for systematic reinterpretation. Many variants, especially
relating to patients with rare diseases and patients from ancestries
underrepresented in the genomic evidence base [Bombard & Mighton 2018], are
found infrequently on a global level. Importantly, not conducting active, periodic
reinterpretation might result in an inequitable service where some patients more

than others are left unaware of new evidence, thereby posing an injustice issue.

Table 2: Types of reinterpretation illustrated by fictional cases3°

Reactive reinterpretation
The laboratory conducts reinterpretation of previously identified variants due
to an external trigger. This can be a) a request from patient or clinician or b)

identifying a previously classified variant in a new patient

Case a. Reactive reinterpretation upon request:

Ms. P’s 10 year old child, A, has learning difficulties. A is referred to Dr. F, a
clinical geneticist, and a genetic test is performed, identifying a variant of

uncertain significance (VUS/class 3) in FOXP2. Dr. F discusses this result with

30 The fictional cases listed in this table were not used during the focus group discussion, but
rather serve to clarify different possible reinterpretation scenarios for the purpose of this paper.
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Ms. P, explaining that a genetic variant has been identified that could possibly
be the cause for A’s learning difficulties, but could equally likely play no part. Dr.
F recommends that Ms. P return to the clinic in a few years to enquire whether
new information is available. Ms. P contacts Dr. F two years after the initial
results, who in turn contacts the laboratory to inform about the current state of
affairs regarding the FOXP2 VUS. The laboratory reinterprets the variant and
informs Dr. F that the variant can now be reclassified as class 1 benign and

therefore non-causal for A’s symptoms.

Case b. Reactive reinterpretation upon identification of variant in new patient:

Mr. C is diagnosed with colorectal cancer and is referred for genetic testing. A
likely pathogenic variant (LP/class 4) in MSH6 is identified. Three years later a
different patient, Ms. L, unrelated to Mr. C, is referred to the clinic due to
colorectal cancer. A genetic test is performed and the same MSH6 variant is
identified. Review of the evidence now suggests it is a pathogenic (class 5)
variant and the classification in Mr. C’s case is also changed to pathogenic. A

new report informing of this change is issued to Mr C’s clinician.

Active reinterpretation
The laboratory initiates reinterpretation of previously identified variants,

without an external trigger

Case c. Active reinterpretation:

A molecular genetics laboratory decides to biannually reinterpret all variants
that are classified as VUS in their database. When new evidence is sufficient,
these variants are reclassified and their new classification is registered in the
laboratory’s database. Clinicians whose patients have been identified to carry
these variants are informed of the reclassifications. All patients whose genetic
testing is conducted through this laboratory are informed of this policy at their

clinical consultations.
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2. How does reinterpretation initiated by the laboratory relate to patient
expectations and consent?

Participants indicated that, in current Dutch laboratory practice, variant
reinterpretation is initiated by laboratory geneticists during the analysis of new
patients, without updated consent from previous patients with the same variants
[Table 2, case b]. Concerns existed among laboratory geneticists regarding the
autonomy of these patients, as well as the durability of consent. Even if the
possibility of reinterpretation was discussed during initial counseling,
participants felt unclear about patients’ ability to fathom that consent regarding
reinterpretation of their genetic information is given for an undetermined period
of time. This may result in unexpected and possibly, in that moment, unwanted

recontact.

“When the same VUS is detected in a new patient, it will routinely be evaluated
again. The question whether patients desire [reinterpretation] does not play a
role in my decision making. [...] [Because] the patient is informed about this
possibility and also gave consent. However, | do wonder if they realize that they

can be contacted two years later.” (Participant 9).

Concerns particularly existed regarding patient expectations, understanding, and

wishes in discussions regarding active reinterpretation.

“Very rarely you have to send a corrected letter to the first patient, who thinks
his/her [DNA] examination has been concluded and often is not looking for [new
information]. Therefore, you should not be doing this routinely for each detected

variant.” (Participant 6)
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“It seems to me that it’s of main importance that the patient wants [active,

routine reinterpretation]!” (Participant 9)

We pose that for laboratory geneticists, an important conceptual difference
between active and reactive reinterpretation might be the generation of new
information (active reinterpretation) versus reporting of information that has
already been generated (reactive reinterpretation and reclassification following
identification of a previously detected variant in a new patient). They may feel a
stronger moral responsibility to act on information that has already been
generated, as in the case of reactive reinterpretation following identification of a
previously detected variant in a new patient, in comparison to the moral
responsibility to take the initiative in generating new information. This may
explain why more hesitance was expressed regarding respecting patient
autonomy in the context of active reinterpretation in comparison with reactive
reinterpretation. However, from the perspective of the patient, this conceptual
difference may not exist. For the patient, being recontacted based on reactive
reinterpretation initiated by the laboratory does not differ from being
recontacted based on active reinterpretation initiated by the laboratory.
Therefore, implementing active, periodic reinterpretation does not diverge from
current practice, in terms of the possible negative consequence of unexpected
recontact from a patient perspective, except that it would likely occur on a larger

scale.

It is important not to alleviate the moral distress around patient autonomy as
expressed by laboratory geneticists by automatically precluding active, periodic

reinterpretation. Rather, these concerns should be addressed through empirical
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inquiry into what general patient expectations and understanding are regarding
reinterpretation of their genetic data and through investigation of proper means
of counseling and consent suitable for the genomic era. This could include
dynamic consent, allowing patients to halt or continue active reinterpretation of
their data at their preference; a larger emphasis during pre- and post-test
counseling on the possibility of change in genetic knowledge and its implications
for (family) medical management; and the exploration of technological
infrastructures that allow the possibility, if desired by patients, of not
reinterpreting or reclassifying their data. Particularly, an important question is
whether it is good practice to give patients the opportunity to broadly opt out of
potentially medically actionable information, as this is a complex decision
regarding information that cannot be envisaged accurately by patients at the
time. A potential additional problem with this approach is that different family
members carrying the same variant(s) might then give different kinds of consent,
leading to new reports being issued for some family members in case of variant
reclassification, but not for others. This may give rise to difficult and tense family
situations, as well as different medical treatment and screening protocols within
one family, begging the question whether patient choice in this context is

feasible and desirable in practice.

3. When should reinterpreted data be considered clinically significant and
communicated from laboratory to clinician?
Participants pointed out that when patients and their clinicians ask a laboratory

for reinterpretation of a previously reported variant, the laboratory

227



communicates any new information or lack thereof to the clinician of the patient

in question.

In contrast, participants indicated that when a variant is reclassified without
prior inquiry by a patient or their clinician (e.g. when the variant is found in a
new patient and reclassified for all individuals carrying this variant),
communication of this new information from laboratory to clinician does not
occur by default. Whether a reclassification potentially affects a patient’s (or
their family’s) clinical management, i.e. its clinical significance, is the underlying
principle of Dutch laboratories’ practices and decisions related to recontacting
clinicians. Our focus group discussion suggests that laboratory geneticists might
often feel the clinician is responsible for establishing which reclassified variants

are clinically significant enough to warrant recontact.

“Communicating [reclassified variants] to the clinician seems to me [...] to
precede over the clarity of medical relevance. The latter is namely the eventual

responsibility of the medical specialist.” (Participant 9)

In practice, however, laboratory geneticists also make decisions on this matter by
deciding which reclassifications are of clinical significance and therefore need to
be communicated to clinicians. Despite absence of formal policy, participants
indicated that it is standard practice to communicate the following
reclassifications to clinicians, in case reinterpretation took place without request
by patient or clinician: any variant that is upgraded to (likely) pathogenic (e.g.
likely benign to likely pathogenic), as well as (likely) pathogenic variants that are
downgraded (e.g. pathogenic to VUS) [Table 3]. An exception constitutes
pathogenic variants that are downgraded to likely pathogenic. Often, these
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reclassifications are not reported to clinicians, as they are not expected to affect
clinical management. However, practice differs most significantly for VUS that
are downgraded to (likely) benign or vice versa: some laboratory geneticists do,
whilst others do not communicate these reclassifications to clinicians, as
laboratory geneticists differ in whether they consider these reclassifications as

clinically significant.

Table 3: Current practice in communication of reclassified variants from

laboratory to clinician

Reclassificatsion
LB (2) VUS (3) LP (4) P (5)
NO Varies YES YES

[ o
K=}
‘g‘ NO Varies YES YES
&
@
L VUS (3) Varies Varies
S
Q
S
o LP (4) YES YES
P
£
P (5) YES YES

Variants are shown with their initial classification and after reclassification, ranging from class 1
to class 5 (representing benign, likely benign, variant of uncertain significance, likely pathogenic,
and pathogenic)

Yes - This type of reclassification is communicated from laboratory to clinician

No - This type of reclassification is not communicated from laboratory to clinician;

Varies - Communication of this type of reclassification from laboratory to clinician varies between
laboratory geneticists
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Some laboratory geneticists argued that when a VUS is reclassified to a benign or
likely benign variant, this does not merit recontact with the referring clinician, as
it would not affect patients’ medical management. This is in line with ACMG
recommendations that VUS should not be used in clinical decision-making
(Richards et al. 2015). However, one participant observed that clinicians often
communicate VUS to patients as possibly causative of their clinical symptoms,

when they are detected and reported in the original laboratory report.

“In case of a reclassification from (...) [class] 3 to 2/1, in principle no [new lab
report] will follow, because it doesn’t change [clinical] management.”

(Participant 8)

“I do report a reclassification from [class] 3 to 1/2 [to the referring clinician] in
case | come across it. It really depends on the condition. | can imagine that for
onco[genetics], for example, it won’t change [clinical] management, but for many
other conditions a class 3 [variant] is often counseled as possibly causative. If you
then know for certain that it’s not pathogenic, | think you can report it.”

(Participant 7)

Vos et al. (2012) and Solomon et al. (2016), among others, have documented the
degree to which detected VUS that are communicated to patients as potentially
causative of their phenotype can have a significant emotional impact on patients
and their families. Furthermore, in some cases, a VUS might be tracked within
families to see whether it segregates with the clinical phenotype. Therefore, we
suggest that VUS cannot be seen as entities outside of clinical decision-making. In
some cases, such as when VUS have previously been communicated to patients
as highly suspicious in causing their symptoms, it may be important for the
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laboratory to report down-classifications of VUS to clinicians. As such, we
propose that down-classifications of VUS should not be excluded by default, in
contrast to what Chisholm et al. [2017] suggest with their proposed workflow for

reinterpretation of variants.

4. Should reinterpretation, reanalysis or a new test be conducted?

In certain cases, participants believed that reanalysis may prove to be
diagnostically more effective than reinterpretation. Reanalysis involves using a
patient’s existing raw data (that has been generated as a result of genetic
sequencing in the past, e.g. whole exome sequencing) in order to analyze all
genes currently associated with the patient’s condition or symptoms, without
having to conduct a new genetic test. This includes genes that were not analyzed
previously, as a connection with the patient’s condition was not known at the
time. Approaches that include novel associated genes have demonstrated the
potential to increase diagnostic yield [Smith et al., 2017; Wright et al., 2019].
Furthermore, updated workflows and changes in resources (e.g. utilization of a
new reference genome [Cowley et al., 2019] or the addition of CNV detection
[Pfundt et al., 2017]) can sometimes identify variants that previously went
unnoticed. In light of fast-changing techniques, improved coverage, decreasing
costs, and growing knowledge, it might even be more efficient to request a

completely new test (i.e. resequencing of DNA), based on the latest laboratory
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and analysis standards, rather than performing reinterpretation or reanalysis of

existing data.

“I believe that the patient (in consultation with the clinician) can actively request
[reinterpretation], and, in my opinion, in the future, this could [change to]
performing a completely new test, instead of reconsidering old data.” (Participant

11)

Therefore, we recommend that the discussion on reinterpretation in case no
genetic diagnosis was made includes the comparison in (cost) efficiency between
reinterpretation of previously detected variants, reanalysis of existing data, and
redoing genetic tests (i.e. resequencing) based on the latest technologies. To
better determine which genes are of interest for reanalysis or a new test,
laboratories need to have optimal, recently updated information regarding
patient and family phenotypes. For this, continuous feedback is needed from
clinicians and patients. Currently, delivery of phenotypic information to the
laboratory is considered too brief and unsystematic to reach this goal. Presently,
no digital systems are in place to aid in the continuous updating of phenotypic
data, before, during, or after the (initial) test. Electronic patient records could
help update patient and family phenotypes in a standardized manner, for
instance using Human Phenotype Ontology (HPO) or SNOMED CT terminology.
Personal health records, which enable patients to digitally manage and update
their own medical and family data, could also serve as an important tool in this

context (Baldwin 2017).

5. How are reclassifications perceived and how might this affect laboratory
practice?
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A final topic raised during the focus group discussion that warrants further
investigation in future research is how reclassifications are perceived by
laboratory geneticists. For example, are they viewed as the correction of an error
that was made in the initial classification or merely as inevitable progression of
knowledge? The way reclassifications are perceived may shape the actions taken
by laboratory geneticists and their (legal) responsibilities regarding
reinterpretation and reclassification of variants. For instance, the degree to
which laboratory geneticists need to keep up with evolving evidence on variants

within scientific literature.

“If the classification is downgraded, then immediate contact (...) must be sought
with the referring clinician, because it possibly concerns a calamity, comparable
to entirely missing a mutation. (...) | [mean] downgrading of [a class] 5 [variant to
a class] 3 [variant]. Of course, [downgrading of a class] 3 [variant to a class] 1
[variant] is not a calamity but rather an insight. [...] When you miss a mutation,
you have made an error, and [this is] also [the case] when you classify [a variant]

too high.” (Participant 8)

A United States court case (Williams vs Quest/Athena3!), currently in progress,
illustrates this issue. Here, a mother (Williams) claims that a genetic
misclassification led doctors to administer a pharmaceutical treatment that
worsened her son’s condition and caused his death (aged 2, due to an epileptic

seizure). A genetic test had been performed in 2007 which had identified a

31 The authors do not aim to express any statements or opinions regarding this individual case.
Many of its details are inaccessible to the public and more issues are involved in this case than
are discussed in this paper. The case is strictly used to highlight the significance and complexity of
certain questions regarding reclassification in practice and to stimulate discussion.
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variant in SCN1A, a gene implicated in Dravet syndrome. The variant was
classified by the laboratory as a VUS and therefore did not affect clinical-decision
making by the boy’s clinicians. Two research papers, available publicly at the
time of the laboratory report, already stated that this presumed VUS was
probably a pathogenic variant [Thorogood et al., 2017]. In 2015, the laboratory
issued a new report with the variant reclassified as known to be disease causing.
The prosecution argues that the initial report contained a mistaken classification
and that had this variant been “correctly” classified in 2007, thereby pointing to
the diagnosis of Dravet syndrome, different medication would have been given
to the child and the fatal seizure would not have occurred [Genomeweb, 2018].
This case raises important questions in the context of variant reclassification. Are
reclassifications a correction of a previously made mistake (i.e. the initial
classification) in some cases and should laboratory geneticists be held liable for
making it, if the knowledge suggesting an alternate classification was available at

first interpretation or even afterwards?

A factor complicating the question of error, such as in the Williams vs
Quest/Athena case, is that there is no gold standard regarding what is considered
to be enough evidence for an initial classification or for a reclassification. It is not
simply a question of whether the evidence for making a certain classification was
there and whether it was adequately taken into account. As discussed earlier
(section 1), the amount of evidence needed differs for different conditions and
variant types, and what is considered sufficient evidence for a certain variant

classification differs between laboratory geneticists. As such, it may be difficult
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to establish at what point the act of making an initial classification should stray

into the territory of error.

Yet, some reclassifications may more likely be considered by laboratory
geneticists as the correction of an error in initial classification than others. In the
public database ClinVar, variants that used to have a seemingly clear pathogenic
or benign classification are currently reclassified or conflicting interpretations are
mentioned [Mighton et al. 2019; Shah et al. 2018]. This means that in rare cases
it is possible that during reinterpretation, pathogenic variants are reclassified to
for instance VUS. When a result is initially reported to be pathogenic,
reclassification means that confidence regarding its pathogenicity had been
unwarranted. Whereas when a result is reported as a VUS, it is implicit that there
is currently not sufficient evidence available, but that additional evidence may be
obtained in the future, thereby inherently subjecting this variant to possible

future reclassification.

We suggest that, rather than considering pathogenic down-classifications or
benign up-classifications as constituting an event that was not supposed to
happen (i.e. an error), perhaps an increase in awareness is needed that
classifications are not necessarily as fixed as they might seem. Currently, this
awareness mainly exists for VUS: VUS are expected to change at some point in
the future. However, almost all variants are continuously subject to
reinterpretation and reclassification. When considering trends on
reclassification, it has been shown that progression of information on variants
often leads to a shift towards conflicting interpretations of pathogenicity, rather

than to more clear and correct classifications [Shah et al. 2018]. This emphasizes
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the argument that both initial and reclassifications should be inherently
considered as subject to possible change. This does not imply, however, that
clinical decisions such as initiating cascade family screening on presumed
pathogenic variants should be abolished, based on the argument that one cannot
be fully certain that these variants are as pathogenic as we currently think they
are. Rather, both healthcare professionals and patients need to be cognizant that
evolving knowledge is intrinsic to genetics and that, therefore, changes in a
patient’s diagnosis or genetic risk profile are a possibility with increasing

knowledge.

CONCLUSION

For professionals within clinical genetics laboratories, challenges exist concerning
the daily practice of reinterpretation and reclassification of genetic variants, as
well as its downstream effects, such as issuing new reports to relevant clinicians.
Based on issues noted by representatives from all (9) Dutch clinical molecular
genetics diagnostic laboratories, discrepant practices between laboratory
geneticists, and current literature, we have formulated and discussed five
challenging questions for daily laboratory practice that need to be addressed in
the process of creating and refining guidelines: 1) Should active reinterpretation
of variants be conducted by the laboratory as a routine practice?; 2) How does
reinterpretation initiated by the laboratory relate to patient expectations and
consent?; 3) When should reinterpreted data be considered clinically significant
and communicated from laboratory to clinician?; 4) Should reinterpretation,
reanalysis or a new test be conducted?; 5) How are reclassifications perceived

and how might this affect laboratory practice?
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This study shows the importance of looking at laboratory practice and
perceptions to identify relevant input for policy and guideline discussions, as well
as future research, in the context of managing the changing nature of genetic
data. The laboratories in our study reinterpret genetic variants reactively, mainly
due to a request by a clinician or upon identification of a previously classified
variant in a new patient. This is in line with international guidelines that place no
responsibility on laboratories to actively reinterpret genetic data [Bombard et al.
2019; Matthijs et al. 2016]. However, in practice, the topic of how active the
laboratory’s role should be in initiating reinterpretation of genetic information
and what this would imply for discussions on patient autonomy appeared to be a
salient one for laboratory geneticists, with differing opinions on desirability and
one laboratory investigating how to implement active, periodic reinterpretation
in their practice. Furthermore, our study demonstrates that laboratory
geneticists are concerned with the efficacy of patient consent procedures, the
emotional effect reclassifications (e.g. VUS down-classifications) might have on
patients, and what is defined as clinically significant data; issues that have
traditionally been attributed to and investigated within the realm of clinicians
and patients. Understanding these concerns as they occur in laboratory practice
provides important context for creating and implementing policies, not only
around reinterpretation, but also its downstream effects, such as recontacting

patients.

This study has a number of important limitations. This study was carried out with
participants from the Netherlands and in non-commercial, diagnostic

laboratories only, as commercial laboratories are not certified to conduct clinical
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genetic testing in The Netherlands. It would be interesting to see whether a
study with participants from different contexts, such as a commercial laboratory

setting or other countries, would yield additional themes and issues.

LIST OF ABBREVIATIONS
B Benign
LB Likely Benign

VUS Variant of Uncertain Significance
LP Likely Pathogenic

P Pathogenic
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Appendix B  Blog post based on exploratory work

(Phase | of research)

This blog post was written based on some of the exploratory work conducted as
part of Phase | of the research and was published through the BMC Blog

Network.32

Genetic uncertainty: Our changing understandings of genetic
health data

Julia El Mecky & Lennart Johansson
A case of genetic testing

Samila* had been suffering from shortness of breath and exhaustion when, at
the age of 19, she was diagnosed with a heart that did not pump properly.
Attempting to understand what caused this condition, her cardiologist suggested
genetic testing. The test showed no underlying genetic factors for her heart
issues and her medication was so effective that Samila thought it all might have
been a fluke. However, when she was 26, her cardiologist unexpectedly
contacted her with some upsetting information: part of her DNA had been
identified as being involved in the development of dilated cardiomyopathy.

*Fictional case
Genetic testing: uncertainty amidst possible expectations of certainty

A genetic test inspects parts or even the entirety of the genome, which contains
all our hereditary information encoded in the DNA.

The field of human genetics studies the workings of human genomes and how
variations within it might play a role in the development of medical conditions.
Through these studies, our genes can offer us important insights into why we
have developed certain conditions, whether we could develop them in the
future, and whether our children are at increased risk of developing them.

We frequently attribute a great deal of certainty to genetic testing and the
information it produces in terms of what it can tell us regarding current and
future health risks.

32 Mecky J, Johansson L. Genetic uncertainty: Our changing understandings of genetic health
data. BMC Series blog. 11 Mar 2020.
https://blogs.biomedcentral.com/bmcseriesblog/2020/03/11/genetic-uncertainty-our-changing-
understandings-of-genetic-health-data/
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However, for all our expectations, the connection between our genes and our
health is anything but clear-cut. The information provided by genetic testing
often contains a multitude of uncertainties.

One such uncertainty is that the meaning of genetic information can change over
time. Depending on the moment a genetic test is performed or its data
interpreted, patients may receive different results. This can be unsettling for
patients and pose a real challenge to genetic professionals.

Stable genomes, changing understandings

People change, their genomes do not. Our genome is inherited at conception
and generally stays constant beyond the day we die.

Patients like Samila may therefore wonder why they receive new genetic
information many years later, after their DNA was initially “cleared”.

Despite its fixed nature, our understanding and interpretation of the genome is
anything but stable.

Genetic testing enables us to inspect an individual genome for variations that
differ from a template (i.e. ‘the’ human reference genome). Everyone has
millions of variations that differ from this reference, but most are harmless or
even beneficial. For patients, then, we need to establish whether these
variations can explain or predict conditions or whether they are innocent.

In this sense, geneticists are a kind of molecular detectives. They uncover
evidence in order to ascertain whether their “suspects” —i.e. variations in an
individual’s genome — are guilty or innocent regarding the development of
specific conditions.

The suspect is 3 bases long and has a record of

< ,,..\
arrhythmia in 5 other patients (( ?@r 5 / /
- ‘ 1 &/ «
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Complicating the task of reviewing evidence, like in an actual crime investigation,
is that new evidence might unfold as time passes. This new evidence may
redefine how genetic variation might be involved in medical conditions.

In Samila’s case, for instance, it was uncertain if some of the initially identified
genetic variation was harmless or suspicious. But as time went on, more patients
with the same condition appeared to have this genetic variation, which indeed
could be associated with cardiomyopathy.

In light of this new evidence, how does the defendant plead?

Guilty, your honor

Illustration by Julia el Mecky

New evidence: important implications for patients

Evolving genetic evidence can have significant implications for patients for
patients and their relatives in terms of treatment decisions, medical protocols,
and life decisions.

In Samila’s case, this new interpretation indicated a chronic heart condition that
was likely to progress, irrespective of any treatment. Samila was advised to look
for a job that was not too stressful. Her children have a 50% chance of having the
genetic variation, putting them at higher risk of developing a similar condition.

Challenges for professionals in genetic healthcare

New genetic technologies produce information regarding genetic variation at
unprecedented rates, continuously providing new data on the relationship
between genetic variation and medical conditions as time moves on.
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The changing nature of genetic knowledge raises highly challenging questions for
professionals.

For instance, a laboratory geneticist’s role is to interpret the meaning of genetic
variation. What are their responsibilities with respect to identifying and
providing up-to-date, important health information to individuals who have been
tested in the past?

If laboratories would enact a policy of routinely inspecting all new evidence and
update the interpretation of genetic data in their registry, patients such as Samila
could receive vital medical information at an earlier time. Samila might then have
considered measures to prevent her children from inheriting the genetic
variation.

However, the workload for professionals to review massive amounts of new
evidence is exorbitant and would strain resources, potentially cutting into time
spent on other healthcare-related activities. Should the responsibility therefore
lie with Samila or her primary care practitioner to regularly request updated
interpretations?

It is crucial that these issues are explored through research that includes the
perspectives of those involved. Our study looks at these questions in the context
of the genetic laboratory. We invite everyone interested to read this paper,
which raises important points of consideration for clinical genetics practice.
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Appendix C  Research documents

This appendix contains the research documents used for the different elements
of the research. Specifically, the two focus groups, observations, and interviews
as described in section 3.3. The ethics review board in the United Kingdom
required more paperwork as part of the research protocol. Conversely, a
significant part of the participant information in the Netherlands was relayed
orally, with the consent form serving as a summary of its main points, aside from
being a means for participants to consent to being part of the research project.
Most of the documents used in the Netherlands are in Dutch, although | have
included translations where these were available (due to the international
constellation of the research team). Further translations can be provided at

request.

C.1 Focusgroup1l

UMCG Research register

Registratienummer: 201700061

Titel: Patients’ and healthcare professionals’ experiences and dilemmas related to variants of uncertain
significance and incidental findings in the context of (clinical) genetic testing

Geachte heer/mevrouw,

Hierbij nodigen wij u uit om deel te nemen aan een discussie ten behoeve van
een kwalitatief onderzoeksproject op de afdeling klinische genetica van het
UMCG en the university of Southampton. Hieronder vindt u informatie over het
onderzoek, alsmede uw mogelijke bijdrage daaraan. Voor vragen kunt u op ieder
gewenst moment contact opnemen met Julia el Mecky (uitvoerend
onderzoeker), zie contactgegevens op de volgende pagina.

Titel onderzoek

Patients’ and healthcare professionals’ experiences and dilemmas related to
variants of uncertain significance and incidental findings in the context of
(clinical) genetic testing

Vraagstelling

Welke dilemma’s en ervaringen bestaan er bij patiénten, ouders van
kinderpatiénten en zorgverleners met betrekking tot onverwachte en onzekere
genetische testresultaten en op welke manier kan analyse van deze ervaringen
omgezet worden in verbeterde richtlijnen hoe om te gaan met onzekere en
onverwachte resultaten binnen de klinische genetica?
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Synopsis

Nieuwe genetische technieken worden steeds vaker binnen de klinische praktijk
ingezet. Hiermee worden grote delen van het genetisch materiaal van patiénten
in kaart gebracht ten behoeve van een verbeterde diagnostiek. Tegelijkertijd
echter vormen onverwachte en klinisch onzekere genetische varianten
(respectievelijk ‘incidental findings’ en ‘variants of unknown significance/VUS’),
die middels deze nieuwe technieken in sterk toegenomen mate gedetecteerd
worden, een grote bijkomende uitdaging voor zorgverleners zowel als patiénten.
Deze uitdagingen liggen zowel op psychologisch en ethisch, als op financieel
gebied (tijdsinvestering professionals).

Het doel van dit onderzoek is om, middels kwalitatieve methoden, de processen
binnen de klinisch genetische praktijk, zowel als de ervaringen van zorgverleners,
patiénten, en ouders van kinderpatiénten in de context van onverwachte en
onzekere genetische testresultaten in kaart te brengen. Op deze manier kan
inzicht worden verkregen in hoe momenteel in de praktijk met onzekere en
onverwachte genetische testresultaten wordt omgegaan, waar de processen
verder uitgewerkt dienen te worden en waar dilemma’s en pijnpunten zitten bij
alle ‘stakeholders’. Op basis van deze inzichten kunnen concrete tools en
richtlijnen worden ontwikkeld ter ondersteuning van zorgprofessionals en
patiénten.

Uw deelname

Uw deelname aan deze focusgroep is geheel vrijwillig. Ook na toezegging en
tijdens deelname kunt u elk gewenst moment besluiten uw deelname te staken
zonder hiervoor een reden op te hoeven geven. Indien dit het geval is, kunt u dit
aangeven bij de uitvoerend onderzoeker. Uw opgenomen fragmenten zullen dan
niet getranscribeerd of geanalyseerd worden.

Waar stemt u mee in wanneer u deelneemt?

Bij deelname treedt u, begeleid door vraagstellingen van de uitvoerend
onderzoeker, in discussie met andere zorgprofessionals over uw ervaringen met
VUSen en IFs. Deze discussie zal worden opgenomen, geanonimiseerd
getranscribeerd en vervolgens geanalyseerd. Deze analyse zowel als enkele
directe citaten zullen de basis vormen voor wetenschappelijke publicaties
alsmede ontwikkeling van tools en richtlijnen ter ondersteuning van
zorgprofessionals en patiénten.

Hoe wordt uw privacy gewaarborgd?

De gemaakte opname wordt getranscribeerd zonder vermelding van namen of
verdere persoonsgegevens (met uitzondering van uw functie binnen de klinische
genetica). Deze opname wordt direct na transcriptie vernietigd. Het transcript
wordt op een beveiligde UMCG-laptop opgeslagen en toegang tot het document
vereist een wachtwoord dat enkel bekend is bij het onderzoeksteam.

Door het bijgevoegde toestemmingsformulier in tweevoud te ondertekenen
verklaart u bovenstaande informatie te hebben ontvangen en stemt u in met
deelname aan het onderzoek.

Met vriendelijke groeten namens het onderzoeksteam,
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Julia el Mecky

Afdeling Klinische Genetica UMCG/University of Southampton
E-mail: j.el.mecky@umcg.nl
Tel: 0623176234

Onderzoeksteam

Prof. Dr. Irene van Langen (Klinische Genetica, UMCG)

Dr. Mirjam Plantinga (Klinische Genetica, UMCG)

Dr. Yvonne Vos (Klinische Genetica, UMCG)

Prof. Dr. Anneke Lucassen (Clinical Ethics & Law, University of Southampton)
Dr. Angela Fenwick (Clinical Ethics & Law, University of Southampton)
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Titel onderzoek

Patients’ and healthcare professionals’ experiences and dilemmas related to
variants of uncertain significance and incidental findings in the context of
(clinical) genetic testing

Door dit formulier te tekenen verklaar ik dat:

Ik de bijgeleverde informatiebrief heb gelezen

Mij de mogelijkheid is geboden om aanvullende vragen te stellen, welke
naar tevredenheid zijn beantwoord

Mijn deelname aan het onderzoek geheel vrijwillig is en los staat van
mijn verplichte werkzaamheden bij mijn werkgever

Ik begrijp dat ik kan op elk gewenst moment besluiten om niet (meer)
aan het onderzoek mee te werken zonder hiervoor een verklaring te
geven

Ik begrijp dat er een geluidsopname zal worden gemaakt
Ik begrijp dat de geluidsopname gebruikt zal worden voor

wetenschappelijk onderzoek zoals in de bijgeleverde informatiebrief in
nader detail wordt uitgelegd

N E T 0l L1 LA T=1 0 =T TR

Pla@tS: vttt st sttt s a e b eae s Datum: _/ [/

Handtekening:
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Topic guide

Content
1. Brief introduction of the purpose of the research and of the focus group
- Purpose of the research is to gain insight into experiences and dilemmas
of patients and healthcare professionals in the context of VUSs and IFs in
order to generate practical tools/guidelines to aid in the management of
IFs and VUSs
- Purpose of the focus group is to start an open discussion through which
major themes that are relevant in this context can be identified

2. Mind map (5 minutes)
As an ice breaker, | will ask participants to say what comes to mind at the
mention of VUSs and IFs. | will use the whiteboard to make a quick mind
map.

3. Vignettes (25 minutes / 3 vignettes)

Jaap is a 40-year old cancer patient who is referred for genetic testing and
next to a variant associated with NF1, a variant that is associated with
dementia is also found. A discussion ensues in the team of clinical geneticists
dealing with Jaap’s case, as some argue that this finding is clinically
actionable, whereas others argue that it is not, yet another clinical geneticist
argues that this finding may become actionable in the near future.

After targeted sequencing of Youssef, a 45-year old man with colorectal
cancer, failed to show any causal variants, he is referred for whole genome
sequencing. Youssef wants to be fully informed and asks his genetic
counselor if he could receive all testing results, including incidental findings
and VUSs. He is interested in learning these results not only for himself, but
also for the sake of his two young children.

Fatima is an epileptic child who is genetically tested and the lab reports a
suspicious VUS that fits the clinical phenotype. Additionally, Fatima’s mother
would like to get pregnant in the coming year and, if clinicians decide to
report this VUS to Fatima’s parents, she might want to request prenatal
genetic testing based on this VUS.

4. Open questions (25 minutes)

General challenges

e What do you find most challenging in the context of VUSs?

e What do you find most challenging in the context of IFs?

e What facilitates good counseling in the context of IFs and VUSs?

Disclosure practices
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How is the decision made whether a VUS is disclosed or not?

Do you think there are differences between different genetic teams in
terms of what they disclose?

What role does gaging your patient and their personality play in terms of
which results to disclose?

How do patients respond, in your perception, to receiving IFs and VUSs?
Should there be a guideline/standardized policy on VUS disclosure?

Informed consent and shared-decision making

In what ways do you try to concretize risk?

How do you feel about the informed consent procedures: are they
adequate in terms of preparing patients for the results they might
receive?

To what degree should patients be given a choice regarding which results
to receive?

Does it ever surprise you which results patients opt to receive/not receive

Lab relations

Are you satisfied with the findings that are reported back from the lab:
what do you and don’t you want to receive from lab?

Have there been situations where you disagreed with the way a variant
was classified?

Extra (if time left)

How do you feel about ACMG guidelines on opportunistic screening for
additional findings?

Is it difficult to decide whether or not to do family screening?

In what ways is counseling different for WES/WGS versus smaller
panels/targeted sequencing?

How clear is the line between actionable and non-actionable conditions?

5. Opportunity for closing remarks (5 minutes)
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C.2 Focus group 2

*Consent was taken via (entry into) the online platform

UMCG Research register
Registratienummer: 201700061
Titel: Patients’ and healthcare professionals’ experiences and dilemmas related to variants of uncertain

significance and incidental findings in the context of (clinical) genetic testing
Geachte heer/mevrouw,

Hierbij willen wij u en/of uw medewerkers graag uitnodigen om na de zomer
deel te nemen aan een online discussie om inzicht te krijgen in ervaringen en
meningen van de Nederlandse genoomlabs (UMC’s en NKI) op het gebied van
heranalyse en recontacting. Specifiek gaat het om perspectieven van moleculair
genetici op de (al dan niet systematische) heranalyse van genetische varianten
(o.a. Klasse 3/VUS), op wiens initiatief dit moet gebeuren en wat de huidige gang
van zaken is. Deelname van het NKI vormt een essentiéle bijdrage aan ons
onderzoek naar ervaringen van patiénten en zorgverleners met betrekking tot
recontacting en management van genetische data. Een deel van dit onderzoek is
door Tanya Halbersma (AlOS/promovendus) gepresenteerd bij de ESHG in
Kopenhagen. Tevens zal dit onderzoek gepresenteerd worden op de NVHG
Najaarsbijeenkomst 21 September.

Heel graag zouden we alle Nederlandse genoomlabs in deze online discussie
betrekken, zodat we een goed beeld krijgen van hoe de verschillende labs tegen
dit onderwerp aankijken. Op dit moment hebben het UMCG, ErasmusMC,
RadboudUMC, LUMC, VU en AMC hun deelname reeds bevestigd. U kunt
namens uw lab deelnemen, maar deelname van iemand anders van uw lab is ook
mogelijk. Deelname door meerdere mensen per lab wordt op prijs gesteld.

Online discussie: hoe werkt het?

Deelnemers gaan een online groepsgesprek aan waarin meningen, persoonlijke
ervaringen en ideeén uitgewisseld worden met andere lab specialisten en
analisten binnen Nederland. U kunt vanachter uw computer deelnemen,
aangezien het gesprek zal plaatsvinden op een online platform.

De discussie zal beginnen op Maandag 4 September 2017 om 9:00 en eindigen
op Zondag 10 September 2017 om 18:00. Gedurende deze periode kunt

u inloggen op voor u geschikte tijdstippen. Als dank voor actieve deelname
ontvangt u na afloop een cadeaubon van Bol.com ter waarde van €15,-.

Gedurende deze week zal u meerdere vragen en stellingen ontvangen over
verschillende onderwerpen met betrekking tot heranalyse en hercontact binnen
de genetica. U kunt gedurende de week op deze vragen, stellingen en reacties
van andere deelnemers reageren op een moment dat u het beste uitkomt. Dit
hoeft dus niet elke dag! U kunt er ook voor kiezen om alle vragen op een enkele
dag te beantwoorden.
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Deelname zal in totaal ongeveer 2 uur tijd in beslag nemen, verspreid over een
periode van een week.

Hoe wordt uw privacy gewaarborgd?

Uw deelname aan deze focusgroep is geheel vrijwillig. U kunt op ieder moment
besluiten uw deelname te staken. De gegevens die tijdens het onderzoek
verzameld worden, zullen vertrouwelijk worden behandeld en anoniem worden
verwerkt. Alleen de leden van het onderzoeksteam hebben autorisatie deze
gegevens in te zien.

Aanmelden als deelnemer

Wilt u graag deelnemen? Neemt u dan (liefst zo spoedig mogelijk) via e-mail
contact op met Julia el Mecky (uitvoerend onderzoeker, j.el.mecky@umcg.nl). U
ontvangt vervolgens bericht waarin de procedure verder zal worden toegelicht.
Voor vragen kunt u tevens op ieder gewenst moment contact opnemen met
Julia el Mecky.

Toestemming voor deelname wordt gevraagd wanneer u inlogt op het online
platform

Alvast hartelijk dank en met vriendelijke groet, ook namens de anderen in het
onderzoeksteam,

Prof. Dr. Irene van Langen
Hoofd patiéntenzorg Klinische Genetica, UMCG

Onderzoeksteam

Prof. Dr. Irene van Langen (Klinische Genetica, UMCG)

Dr. Tanya Halbersma (Klinische Genetica, UMCG)

Drs. Julia el Mecky (Klinische Genetica, UMCG, joint PhD met University of
Southampton)

Dr. Mirjam Plantinga (Klinische Genetica, UMCG)

Prof. Dr. Adelita Ranchor (Gezondheidspsychologie, UMCG)

Dr. Erwin Birnie (Klinische Genetica, UMCG)

Prof. Dr. Anneke Lucassen (Clinical Ethics & Law, University of Southampton)
Dr. Angela Fenwick (Clinical Ethics & Law, University of Southampton)
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Topic guide
Onderwerp 1: Heranalyse van VUSen: beleid versus praktijk
Vraag: Wat is uw eigen praktische ervaring met heranalyse van VUSen?

Subvragen:

— Bent u zelf wel eens betrokken geweest bij heranalyse van VUSen?
— Zo ja, wat is hierbij uw werkwijze geweest?

Vraag: Heeft uw lab een formeel beleid met betrekking tot heranalyse van
VUSen?
Subvragen:

- Zoja, kunt u dit beleid beschrijven?
- Hoe en door wie worden prioriteiten bepaald en waar is dat van
afhankelijk?
- Welke rol spelen klinisch genetici in dit proces?
- Zijn er andere (orgaan-) medisch specialisten betrokken bij dit proces
(zoals bijv. in MDQ’s)?
Stelling: Afgesproken en (eventueel) in protocollen vastgelegd beleid en
dagelijkse praktijk lopen op ons lab uiteen als het om heranalyse gaat

Subvragen:

- Zoja, in welke zin en waar heeft dit in uw ogen mee te maken?
- Kunt u specifieke voorbeelden noemen uit uw praktijk of die van uw
lab (indien u zelf geen praktisch werk doet)?

Onderwerp 2: Heranalyse van VUSen: standaardisering en automatisering van

processen?

Stelling: Heranalyseprocessen zijn sterk context/ziektebeeld-afhankelijk en
zullen dat altijd blijven
Subvragen:

- Bestaan er verschillen qua heranalyse- en hercontactprocessen
binnen prenataal DNA-onderzoek, cardiogenetica, oncogenetica, etc.?
- Zoja, wat zijn deze verschillen?
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- Wat zijn, in uw optiek, de achterliggende redenen voor deze
verschillen?

Stelling: Heranalyseprocessen zouden zoveel mogelijk geprotocolleerd, (dus)
gestandaardiseerd en geautomatiseerd moeten worden, om te beginnen in het
eigen lab (en later wellicht landelijk en/of in Europees verband).

Subvragen:

- Waarom wel/niet?

- Wat is de rol van de bioinformatici (die verantwoordelijk zijn voor
software/IT) hierbij op dit moment op uw afdeling? Is het afhankelijk
van hun input of standaardisatie/automatisatie (op termijn, indien
gewenst) mogelijk is?

- Heeft u behoefte aan landelijk beleid op dit gebied?

Stelling: De individuele labspecialist/-analist heeft een belangrijke invloed op
hoe heranalyse in de praktijk verloopt
Subvragen:

- Zoja, in hoeverre en in welke zin?

- Kunt u een voorbeeld uit de praktijk noemen waarbij belangrijk is dat
individuele input essentieel is?

- Zo nee, waarom niet? Kunt u een voorbeeld uit de praktijk noemen
waarbij individuele keuze voor beleid tot problemen heeft geleid op
deze gebieden?

Onderwerp 3: Hercontact op basis van heranalyse en/of

classificatiewijzigingen: beleid versus praktijk

Vraag: Wat is uw eigen praktische ervaring met hercontact met aanvragers?

Subvragen:

— Bent u zelf wel eens betrokken geweest bij deze aard van hercontact?
— Zo ja, wat is hierbij uw werkwijze geweest?
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Vraag: Heeft uw lab een formeel beleid met betrekking tot hercontact met
aanvragers?
Subvragen:

- Zoja, kunt u dit beleid beschrijven?

Stelling: Afgesproken en (eventueel) in protocollen vastgelegd beleid en
dagelijkse praktijk lopen op ons lab uiteen als het om hercontact gaat
Subvragen:

- Zoja, in welke zin?

- Kunt u specifieke voorbeelden noemen uit uw praktijk of die van uw

lab (indien u zelf geen praktisch werk doet)?

Stelling: Clinical actionability speelt een belangrijke rol in beslissingen rondom
hercontact (indien heranalyse tot klassewijziging geleid heeft)
Subvragen:

- Wat houdt u hierbij aan als definitie van clinical actionability?
- Zo niet: Waarom niet?

Onderwerp 4: Hercontact op basis van heranalyse en/of

classificatiewijzigingen: dilemma’s

Stelling: Het is mij en mijn collega’s/team altijd duidelijk of genetische
informatie wel/niet medisch relevant is en doorgegeven moet worden aan
aanvragers

Subvragen:

- Waarom wel/niet?
- Welke acties volgen wanneer dit niet duidelijk is?

Stelling: Het gegeven dat grenzen tussen verschillende categorieén
(B/LB/VUS/LP/P) niet altijd even duidelijk of scherp zijn voor een bepaalde
variant/casus, compliceert hercontactprocessen (maakt dat ik niet weet of ik
naar de aanvrager terug moet met info)

Subvragen:

- Zoja, in welke zin?
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- Kunt u specifieke (praktische of theoretische) voorbeelden geven?
- Zo niet: wat maakt dat dit geen probleem is voor u?
Vraag: Welke andere (nog niet genoemde) overwegingen, dilemma’s en

problematiek komen voor in de context van hercontact in de labpraktijk?

Onderwerp 5: Verantwoordelijkheid met betrekking tot heranalyse en

hercontact

Stelling: Ik merk dat andere partijen (pati€énten, aanvragers) soms
onrealistische verwachtingen hebben van het lab in de context van heranalyse
en (dus) hercontact

Subvragen:

- Zo ja, om wat voor verwachtingen gaat het in uw praktijk? Kunt u
voorbeelden noemen?

- Zo niet, waarom denkt u dat u hier (nog) niet tegenaan gelopen bent?

- Leidt dit tot problemen, zoals (potentiele) klachten, vanuit aanvrager
en/of patiént of familie?

Stelling: Het lab moet een grotere verantwoordelijkheid nemen als het gaat om
(initiatief tot) heranalyse en hercontact
Subvragen:

- Waarom wel/niet?

- Hoe zou deze verantwoordelijkheid in de praktijk vorm moeten
krijgen?

- Hoe zou deze verantwoordelijkheid voor (initiatief tot) heranalyse en
hercontact verdeeld moeten worden tussen lab, aanvrager en
patient?

- Bestaat er in deze context, naar uw mening, een verschil tussen
verantwoordelijkheid en plicht?

Stelling: Ik verwacht dat als ik een aanvrager hercontacteer met nieuwe
informatie, dit ook altijd doorgegeven wordt aan de patiént en andere

betrokken medici (specialisten/huisarts)

Subvragen:

- Waarom wel/niet?
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Vraag: Wat is naar uw mening nog meer nodig zodat iedereen zijn
rol/verantwoordelijkheid goed kan nemen als het gaat om heranalyse en

hercontactprocessen?

Onderwerp 6: Overige opmerkingen
Gelegenheid voor opmerkingen die nog niet tijdens de discussie aan bod zijn

gekomen
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C.3 Observations

C3.1 United Kingdom

Ethical and clinical perspectives on interpreting genomic data
Focus: Certainty and uncertainty in genetics

Observation of clinic appointments (for health professionals)
Participant Information Sheet

Research team: Rachel Horton, Prof Anneke Lucassen, Dr Angela Fenwick, Dr
Kate Lyle, Julia el Mecky

Ethics reference numbers: IRAS project ID 249060; REC reference 19/EM/002

You are being invited to take part in the above research study. To help you
decide whether you would like to take part or not, it is important that you
understand why the research is being done and what it will involve. Please read
the information below carefully and ask questions if anything is not clear, or if
you would like more information before you decide to take part. You may like to
discuss it with others, but it is up to you to decide whether or not to take part.

What is the research about?

| am doing a PhD project looking at how patients, clinicians and scientists think

about genetic/genomic test results. | am interested in understanding what kind
of certainty or uncertainty genetic/genomic results create for patients and their
families, as well as for healthcare professionals.

Why am | asking you to participate?

For part of my research, | would like to see how clinicians and patients talk about
genetic/genomic tests and results. | am asking you to consider taking part
because you may be involved in talking about genetic/genomic tests and results
with patients and families.

What will happen to you if you take part?

If you decide that you would like to take part, | would ask you to identify a clinic
session where you think that you may be discussing genetic/genomic tests or
results with patients and families, particularly if there is an element of
uncertainty (e.g. if a variant of uncertain significance was identified). | would
then liaise with your clinic coordinator to send out information about my
research to patients that you are due to see during that clinic where you think
that you may be discussing genetic/genomic tests or results. On the day of the
clinic,  would observe any appointments where both you and the patient/family
attending were happy for me to do this. | would not actively take part in the

260



appointments but | would quietly take some notes if you and your patients talk
about genetic/genomic tests or results.

Will you benefit from taking part?

You will not personally benefit from taking part in this research, but you may
help us develop useful ways of thinking and talking about genetic/genomic
results, and deciding what information they should include. | hope that this will
lead to ways of thinking about genetic/genomic results that will be practically
useful in the clinic.

Are there any risks involved?

You may feel uneasy at being observed during your clinic, and you may feel that
this affects your initial interactions with patients and families. This feeling usually
passes quite quickly. However, if you do decide that you no longer wish me to
observe your discussions with patients, you can ask me to leave at any point. You
would not have to give a reason.

What data will be collected?

If you and your patients talk about genetic/genomic tests or results during your
appointments, | will quietly take some notes about the discussion that you have,
and any questions that might come up. After your clinic, | would type up and
securely save my notes about your discussions around genomic results, then |
would shred my written notes about your discussions.

With projects like this, it is good practice to make data collected during the
research available to other researchers, so that we can continue to learn from
the data that the patients, families and clinicians who allow us to observe their
appointments have kindly provided. | would do this by putting some of my data
into the UKDA Qualibank (an archive of data for research). | would not put in any
identifying data so it would not be possible for other researchers to know who
had participated in my research. Future studies that wished to draw on this data
would need ethics approval in order to do so.

Will your participation be confidential?

Your participation and the information we collect about you during the course of
the research will be kept strictly confidential. Only members of the research
team and responsible members of the University of Southampton may be given
access to data about you for monitoring purposes and/or to carry out an audit of
the study to ensure that the research is complying with applicable regulations.
Individuals from regulatory authorities (people who check that we are carrying
out the study correctly) may require access to your data. All of these people have
a duty to keep your information, as a research participant, strictly confidential.

| will store my observations about what you and your patients say about genomic
tests or results using a code number, separate from any identifiable details. Data
will be stored securely on the University of Southampton network. | might quote
some words or phrases that people say during appointments in reports and
publications about this research. The quotations would be anonymous (i.e. it
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would not be possible for people reading the reports to tell who said them). If
you were to read reports of this research there is a small chance that you might
recognise short phrases that you or your patients said when you talked about
genomic tests or results.

Do you have to take part?

No, it is entirely up to you to decide whether or not to take part. If you decide
that you want to take part, you will need to sign a consent form to show that you
have agreed to take part.

What happens if you change your mind?

If you agree to take part but change your mind during the clinic, just let me know
and | will leave. You do not have to give a reason.

What will happen to the results of the research?

| plan to publish the results of this research in academic journals, and present
them at conferences and clinical meetings. | will possibly also share results via
social media, and other public platforms.

Where can you get more information?

If you have any questions, please contact me by email at j.el-
mecky@soton.ac.uk, or by phone on 023 8120 5082.

What happens if there is a problem?

If you have a concern about any aspect of this research, please contact me by
email at j.el-mecky@soton.ac.uk, or by phone on 023 8120 5082. If you continue
to have concerns, please speak to a senior member of the research team (Dr
Angela Fenwick or Professor Anneke Lucassen on 023 8120 4489). If you wish to
speak to someone independent of the research team, please contact the
University of Southampton Research Integrity and Governance Manager (023
8059 5058, rgoinfo@soton.ac.uk).

If you would be interested in taking part, please email me (Julia EI-Mecky) at
i-el-mecky@soton.ac.uk or fill in an ‘expression of interest’ form and post it
back to the Clinical Ethics and Law group in the envelope provided. | will then
contact you to talk through this research in more depth.

Thank you very much for taking the time to read this and for considering taking
part in my research.

DATA PROTECTION PRIVACY STATEMENT

This statement is a requirement of the University of Southampton and the Health
Research Authority. The University of Southampton conducts research to the
highest standards of research integrity. As a publicly-funded organisation, the
University has to ensure that it is in the public interest when we use personally-
identifiable information about people who have agreed to take part in research.
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This means that when you agree to take part in a research study, we will use
information about you in the ways needed, and for the purposes specified, to
conduct and complete the research project. Under data protection law, ‘Personal
data’ means any information that relates to and is capable of identifying a living
individual. The University’s data protection policy governing the use of personal
data by the University can be found on its website
(https://www.southampton.ac.uk/legalservices/what-we-do/data-protection-

and-foi.page).

This Participant Information Sheet tells you what data will be collected for this
project and whether this includes any personal data. Please ask the research
team if you have any questions or are unclear what data is being collected about
you. Our privacy notice for research participants provides more information on
how the University of Southampton collects and uses your personal data when
you take part in one of our research projects and can be found at
http://www.southampton.ac.uk/assets/sharepoint/intranet/Is/Public/Research%
20and%20Integrity%20Privacy%20Notice/Privacy%20Notice%20for%20Research
%20Participants.pdf

Any personal data we collect in this study will be used only for the purposes of
carrying out our research and will be handled according to the University’s
policies in line with data protection law. If any personal data is used from which
you can be identified directly, it will not be disclosed to anyone else without your
consent unless the University of Southampton is required by law to disclose it.
Data protection law requires us to have a valid legal reason (‘lawful basis’) to
process and use your Personal data. The lawful basis for processing personal
information in this research study is for the performance of a task carried out in
the public interest. Personal data collected for research will not be used for any
other purpose. For the purposes of data protection law, the University of
Southampton is the ‘Data Controller’ for this study, which means that we are
responsible for looking after your information and using it properly.

The University of Southampton will keep identifiable information about you for
three months after the study has finished, after which time any link between you
and your information will be removed. University Hospitals Southampton NHS
Foundation Trust will keep identifiable information about you from this study for
5 years after the study has finished.

To safeguard your rights, we will use the minimum personal data necessary to
achieve our research study objectives. Your data protection rights — such as to
access, change, or transfer such information - may be limited, however, in order
for the research output to be reliable and accurate. The University will not do
anything with your personal data that you would not reasonably expect. If you
have any questions about how your personal data is used, or wish to exercise any
of your rights, please consult the University’s data protection webpage
(https://www.southampton.ac.uk/legalservices/what-we-do/data-protection-
and-foi.page) where you can make a request using our online form. If you need
further assistance, please contact the University’s Data Protection Officer
(data.protection@soton.ac.uk).
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Ethical and clinical perspectives on interpreting genomic data
Focus: certainty and uncertainty in genetics

Observation (for healthcare professionals)
Consent form

Research team: Rachel Horton, Prof Anneke Lucassen, Dr Angela Fenwick, Dr
Kate Lyle, Julia el Mecky

Ethics reference numbers: IRAS project ID 249060; REC reference 19/EM/0024

1. I confirm that | have read the information sheet provided to me

about this research (version date ). I have had the
opportunity to consider the information, ask questions, and have
had these answered satisfactorily.

2. lunderstand that my participation is voluntary and | am free to

ask the researcher to leave at any time without giving any reason.

3. lunderstand that the researcher will take notes during the

consultation and that these may be used in reporting and
publishing the results of this research but that these will be
anonymised (there will be no link to my name).

4. |agree to the researcher observing the consultation(s) on

(date) for this research project.

5. lunderstand that de-identified data from my interview may be

made available to other researchers when this research finishes.

6. | am happy to be contacted by the researcher for a follow-up

interview regarding the consultation(s) observed.

Name of participant Date Signature

Researcher Date Signature
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Ethical and clinical perspectives on interpreting genomic data

Focus: Certainty and uncertainty in genetics

Observation of clinic appointments (for parents/guardians on behalf of their
family)

Participant Information Sheet

Research team: Rachel Horton, Prof Anneke Lucassen, Dr Angela Fenwick, Dr
Kate Lyle, Julia el Mecky
Ethics reference numbers: IRAS project ID 249060; REC reference 19/EM/0024

You are being invited to take part in the above research study. To help you
decide whether you would like to take part or not, it is important that you
understand why the research is being done and what it will involve. Being asked
to participate in this study does not mean that your child will necessarily be
offered a genetic test or receive a genetic result during their appointment. This
will depend on what would happen anyway during the appointment as part of
their standard clinical care.

Please read the information below carefully and ask questions if anything is not
clear, or if you would like more information before you decide to take part. You
may like to discuss it with others, but it is up to you to decide whether or not to
take part.

What is the research about?

| am doing a PhD project looking at how patients, clinicians and scientists think
about genetic/genomic test results. | am interested in understanding what kind
of certainty or uncertainty genetic/genomic results create for patients and their
families, as well as for healthcare professionals.

Why am | asking you to participate?

For my research, | would like to see how parents and their clinicians talk about
genetic/genomic tests and results during their consultations. After observing a
consultation, | would like to invite parents to have a one-on-one conversation
(interview) with me at a date, time, and location that suits them best. | would
also like to interview their child’s clinicians on a separate occasion. | am hoping
to do this in order to help me understand issues from different perspectives:
what is said during the consultation, how the clinician feels about it, and how
parents feel about it. | am asking you to consider taking part as your child might
have a genetic/genomic test in the future or has already had one.

What will happen to you if you take part?

When you arrive for your appointment, the clinic receptionist or another
member of the NHS team will check whether you might be interested in taking
part in my research. If you think you might be, | would meet you to talk through
this research in more depth and to answer any questions that you have. If you do
decide to take part, | would sit in during your appointment and listen to what
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you and your child’s clinician say about genetic/genomic tests and results (if
anything). | would not actively take part in your appointment but | might quietly
take some notes if you and your clinician talk about genetic/genomic tests or
results. | will also ask if it would be all right for me to contact you at a later date
to invite you for an interview with me, in which | hope to ask you about your
experience with the consultation and genetic/genomic testing in general. If you
prefer, you can still choose to be part of the research by agreeing for me to
observe your clinical appointment, without doing an interview with me

Will you benefit from taking part?

You or your child will not personally benefit from taking part in this research, but
you may help us develop useful ways of thinking and talking about
genetic/genomic results, and deciding what information they should include. |
hope that this will be helpful to other patients, families, clinicians and scientists
in the future.

Are there any risks involved?

You may feel uneasy at being observed during your appointment, and you may
feel more self-conscious about talking to your child’s clinician. This feeling usually
passes quite quickly. However, if you do decide that you no longer wish me to
observe your discussion with your child’s clinician, you can ask me to leave at any
point. You would not have to give a reason.

What data will be collected?

If you and your child’s clinician talk about genetic/genomic tests or results during
your appointment, | will quietly take some notes about the discussion that you
have, and any questions that might come up. After your appointment, | would
type up and securely save my notes about your discussion around
genetic/genomic results, then | would shred my written notes about your
discussion.

With projects like this, it is good practice to make data collected during the
research available to other researchers, so that we can continue to learn from
the data that the patients, families and clinicians who allow us to observe their
appointments have kindly provided. | would do this by putting some of my data
into the UKDA Qualibank (an archive of data for research). | would not put in any
identifying data so it would not be possible for other researchers to know who
had participated in my research. Future studies that wished to draw on this data
would need ethics approval in order to do so.

Will your participation be confidential?

Your participation and the information we collect about you or your child during
the course of the research will be kept strictly confidential. Only members of the
research team and responsible members of the University of Southampton may
be given access to data about you for monitoring purposes and/or to carry out an
audit of the study to ensure that the research is complying with applicable
regulations. Individuals from regulatory authorities (people who check that we
are carrying out the study correctly) may require access to your data. All of these
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people have a duty to keep your information, as a research participant, strictly
confidential.

| will store my observations about the discussion around genetic/genomic tests
or results using a code number, separate from any identifiable details. Data will
be stored securely on the University of Southampton network. | might quote
some words or phrases that people say during appointments in reports and
publications about this research. The quotations would be anonymous (i.e. it
would not be possible for people reading the reports to tell who said them). If
you were to read reports of this research there is a small chance that you might
recognise short phrases that you or your clinician said if you talked about
genetic/genomic tests or results.

Do you have to take part?

No, it is entirely up to you to decide whether or not to take part. If you decide
that you want to take part, you will need to sign a consent form to show that you
have agreed to take part.

What happens if you change your mind?

If you agree to take part but change your mind during the appointment, just let
me know and | will leave. You do not have to give a reason.

What will happen to the results of the research?

| plan to publish the results of this research in academic journals, and present
them at conferences and clinical meetings. | will possibly also share results via
social media, and other public platforms.

Where can you get more information?

If you have any questions, please contact me by email at j.el-
mecky@soton.ac.uk, or by phone on 023 8120 5082.

What happens if there is a problem?

If you have a concern about any aspect of this research, please contact me by
email at j.el-mecky@soton.ac.uk, or by phone on 023 8120 5082. If you continue
to have concerns, please speak to a senior member of the research team (Dr
Angela Fenwick or Professor Anneke Lucassen on 023 8120 4489). If you wish to
speak to someone independent of the research team, please contact the
University of Southampton Research Integrity and Governance Manager (023
8059 5058, rgoinfo@soton.ac.uk), or the University Hospital Southampton
Patient Advice and Liaison Services (PALS) on 023 8120 6325.

Please consider if you would be happy to take part in my research. When you
arrive for your clinic appointment, the receptionist or another member of the
NHS care team will check whether you would be interested in taking part. If
you have any questions about this research in advance of your appointment,
please feel free to contact me (Julia el Mecky) by email at j.el-
mecky@soton.ac.uk, or by phone on 023 8120 5082.
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Thank you very much for taking the time to read this and for considering taking
part in my research.

DATA PROTECTION PRIVACY STATEMENT

This statement is a requirement of the University of Southampton and the Health
Research Authority. The University of Southampton conducts research to the
highest standards of research integrity. As a publicly-funded organisation, the
University has to ensure that it is in the public interest when we use personally-
identifiable information about people who have agreed to take part in research.
This means that when you agree to take part in a research study, we will use
information about you in the ways needed, and for the purposes specified, to
conduct and complete the research project. Under data protection law, ‘Personal
data’ means any information that relates to and is capable of identifying a living
individual. The University’s data protection policy governing the use of personal
data by the University can be found on its website
(https://www.southampton.ac.uk/legalservices/what-we-do/data-protection-

and-foi.page).

This Participant Information Sheet tells you what data will be collected for this
project and whether this includes any personal data. Please ask the research
team if you have any questions or are unclear what data is being collected about
you. Our privacy notice for research participants provides more information on
how the University of Southampton collects and uses your personal data when
you take part in one of our research projects and can be found at
http://www.southampton.ac.uk/assets/sharepoint/intranet/ls/Public/Research%
20and%20Integrity%20Privacy%20Notice/Privacy%20Notice%20for%20Research
%20Participants.pdf

Any personal data we collect in this study will be used only for the purposes of
carrying out our research and will be handled according to the University’s
policies in line with data protection law. If any personal data is used from which
you can be identified directly, it will not be disclosed to anyone else without your
consent unless the University of Southampton is required by law to disclose it.
Data protection law requires us to have a valid legal reason (‘lawful basis’) to
process and use your Personal data. The lawful basis for processing personal
information in this research study is for the performance of a task carried out in
the public interest. Personal data collected for research will not be used for any
other purpose. For the purposes of data protection law, the University of
Southampton is the ‘Data Controller’ for this study, which means that we are
responsible for looking after your information and using it properly.

The University of Southampton will keep identifiable information about you for
three months after the study has finished, after which time any link between you
and your information will be removed. University Hospitals Southampton NHS
Foundation Trust will keep identifiable information about you from this study for
5 years after the study has finished.

268


https://www.southampton.ac.uk/legalservices/what-we-do/data-protection-and-foi.page
https://www.southampton.ac.uk/legalservices/what-we-do/data-protection-and-foi.page
http://www.southampton.ac.uk/assets/sharepoint/intranet/ls/Public/Research%20and%20Integrity%20Privacy%20Notice/Privacy%20Notice%20for%20Research%20Participants.pdf
http://www.southampton.ac.uk/assets/sharepoint/intranet/ls/Public/Research%20and%20Integrity%20Privacy%20Notice/Privacy%20Notice%20for%20Research%20Participants.pdf
http://www.southampton.ac.uk/assets/sharepoint/intranet/ls/Public/Research%20and%20Integrity%20Privacy%20Notice/Privacy%20Notice%20for%20Research%20Participants.pdf

To safeguard your rights, we will use the minimum personal data necessary to
achieve our research study objectives. Your data protection rights — such as to
access, change, or transfer such information - may be limited, however, in order
for the research output to be reliable and accurate. The University will not do
anything with your personal data that you would not reasonably expect. If you
have any questions about how your personal data is used, or wish to exercise any
of your rights, please consult the University’s data protection webpage
(https://www.southampton.ac.uk/legalservices/what-we-do/data-protection-
and-foi.page) where you can make a request using our online form. If you need
further assistance, please contact the University’s Data Protection Officer
(data.protection@soton.ac.uk).

Ethical and clinical perspectives on interpreting genomic data
Focus: certainty and uncertainty in genetics
Observation (for parent/guardian on behalf of their family)

Consent form

Research team: Rachel Horton, Prof Anneke Lucassen, Dr Angela Fenwick, Dr
Kate Lyle, Julia el Mecky
Ethics reference numbers: IRAS project ID 249060; REC reference 19/EM/0024

1. I confirm that | have read the information sheet provided to me
about this research (version date ). I have had the
opportunity to consider the information, ask questions, and have
had these answered satisfactorily.

2. lunderstand that my participation is voluntary and | am free to
ask the researcher to leave at any time without giving any reason.

3. lunderstand that the researcher will take notes during my child’s
consultation and that these may be used in reporting and
publishing the results of this research but that these will be
anonymised (there will be no link to my and/or my child’s name).

4. |agree to the researcher observing my child’s consultation on
(date) for this research project.

5. lunderstand that de-identified data from my interview may be
made available to other researchers when this research finishes.

6. 1am happy to be contacted by the researcher for a follow-up
interview regarding my child’s consultation.

Name of participant Date Signature

Researcher Date Signature
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Ethical and clinical perspectives on interpreting genomic data

Focus: Certainty and uncertainty in genetics

Observation of clinic appointments (for patients)

Participant information sheet

Research team: Rachel Horton, Prof Anneke Lucassen, Dr Angela Fenwick, Dr
Kate Lyle, Julia el Mecky

Ethics reference numbers: IRAS project ID 249060; REC reference 19/EM/0024

You are being invited to take part in the above research study. To help you
decide whether you would like to take part or not, it is important that you
understand why the research is being done and what it will involve. Being asked
to participate in this study does not mean that you will necessarily be offered a
genetic test or receive a genetic result during your appointment. This will
depend on what would happen anyway during the appointment as part of your
standard clinical care.

Please read the information below carefully and ask questions if anything is not
clear, or if you would like more information before you decide to take part. You
may like to discuss it with others, but it is up to you to decide whether or not to
take part.

What is the research about?

| am doing a PhD project looking at how patients, clinicians and scientists think
about genetic/genomic test results. | am interested in understanding what kind
of certainty or uncertainty genetic/genomic results create for patients and their
families, as well as for healthcare professionals.

Why am | asking you to participate?

For my research, | would like to see how patients and their clinicians talk about
genetic/genomic tests and results during their consultations. After observing a
consultation, | would like to invite patients to have a one-on-one conversation
(interview) with me at a date, time, and location that suits them best. | would
also like to interview their clinicians on a separate occasion. | am hoping to do
this in order to help me understand each case from different perspectives: what
is said during the consultation, how the clinician feels about it, and how the
patient feels about it. | am asking you to consider taking part as you might have a
genetic/genomic test in the future or have already had one.

What will happen to you if you take part?

When you arrive for your appointment, the clinic receptionist or another
member of the NHS team will check whether you might be interested in taking
part in my research. If you think you might be, | would meet you to talk through
this research in more depth and to answer any questions that you have. If you do
decide to take part, | would sit in during your appointment and listen to what
you and your clinician say about genetic/genomic tests and results (if anything). |
would not actively take part in your appointment but | might quietly take some
notes if you and your clinician talk about genetic/genomic tests or results. | will
also ask if it would be all right for me to contact you at a later date to invite you
for an interview with me, in which | hope to ask you about your experience with
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the consultation and genetic/genomic testing in general. If you prefer, you can
still choose to be part of the research by agreeing for me to observe your clinical
appointment, without doing an interview with me.

Will you benefit from taking part?

You will not personally benefit from taking part in this research, but you may
help us develop useful ways of thinking and talking about genetic/genomic
results, and deciding what information they should include. | hope that this will
be helpful to other patients, families, clinicians and scientists in the future.

Are there any risks involved?

You may feel uneasy at being observed during your appointment, and you may
feel more self-conscious about talking to your clinician. This feeling usually
passes quite quickly. However, if you do decide that you no longer wish me to
observe your discussion with your clinician, you can ask me to leave at any point.
You would not have to give a reason.

What data will be collected?

If you and your clinician talk about genetic/genomic tests or results during your
appointment, | will quietly take some notes about the discussion that you have,
and any questions that might come up. After your appointment, | would type up
and securely save my notes about your discussion around genetic/genomic
results, then | would shred my written notes about your discussion.

With projects like this, it is good practice to make data collected during the
research available to other researchers, so that we can continue to learn from
the data that the patients, families and clinicians who allow us to observe their
appointments have kindly provided. | would do this by putting some of my data
into the UKDA Qualibank (an archive of data for research). | would not put in any
identifying data so it would not be possible for other researchers to know who
had participated in my research. Future studies that wished to draw on this data
would need ethics approval in order to do so.

Will your participation be confidential?

Your participation and the information we collect about you during the course of
the research will be kept strictly confidential. Only members of the research
team and responsible members of the University of Southampton may be given
access to data about you for monitoring purposes and/or to carry out an audit of
the study to ensure that the research is complying with applicable regulations.
Individuals from regulatory authorities (people who check that we are carrying
out the study correctly) may require access to your data. All of these people have
a duty to keep your information, as a research participant, strictly confidential.

| will store my observations about the discussion around genetic/genomic tests
or results using a code number, separate from any identifiable details. Data will
be stored securely on the University of Southampton network. | might quote
some words or phrases that people say during appointments in reports and
publications about this research. The quotations would be anonymous (i.e. it
would not be possible for people reading the reports to tell who said them). If
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you were to read reports of this research there is a small chance that you might
recognise short phrases that you or your clinician said if you talked about
genetic/genomic tests or results.

Do you have to take part?

No, it is entirely up to you to decide whether or not to take part. If you decide
that you want to take part, you will need to sign a consent form to show that you
have agreed to take part.

What happens if you change your mind?
If you agree to take part but change your mind during the appointment, just let
me know and | will leave. You do not have to give a reason.

What will happen to the results of the research?

| plan to publish the results of this research in academic journals, and present
them at conferences and clinical meetings. | will possibly also share results via
social media, and other public platforms.

Where can you get more information?
If you have any questions, please contact me by email at j.el-
mecky@soton.ac.uk, or by phone on 023 8120 5082.

What happens if there is a problem?

If you have a concern about any aspect of this research, please contact me by
email at j.el-mecky@soton.ac.uk, or by phone on 023 8120 5082. If you continue
to have concerns, please speak to a senior member of the research team (Dr
Angela Fenwick or Professor Anneke Lucassen on 023 8120 4489). If you wish to
speak to someone independent of the research team, please contact the
University of Southampton Research Integrity and Governance Manager (023
8059 5058, rgoinfo@soton.ac.uk), or the University Hospital Southampton
Patient Advice and Liaison Services (PALS) on 023 8120 6325.

Please consider if you would be happy to take part in my research.
When you arrive for your clinic appointment, the receptionist or
another member of the NHS care team will check whether you
would be interested in taking part. If you have any questions about
this research in advance of your appointment, please feel free to
contact me (Julia el Mecky) by email at j.el-mecky@soton.ac.uk, or
by phone on 023 8120 5082.

Thank you very much for taking the time to read this and for
considering taking part in my research.
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DATA PROTECTION PRIVACY STATEMENT

This statement is a requirement of the University of Southampton and the Health
Research Authority. The University of Southampton conducts research to the highest
standards of research integrity. As a publicly-funded organisation, the University has to
ensure that it is in the public interest when we use personally-identifiable information
about people who have agreed to take part in research. This means that when you
agree to take part in a research study, we will use information about you in the ways
needed, and for the purposes specified, to conduct and complete the research project.
Under data protection law, ‘Personal data’ means any information that relates to and is
capable of identifying a living individual. The University’s data protection policy
governing the use of personal data by the University can be found on its website
(https://www.southampton.ac.uk/legalservices/what-we-do/data-protection-and-

foi.page).

This Participant Information Sheet tells you what data will be collected for this project
and whether this includes any personal data. Please ask the research team if you have
any questions or are unclear what data is being collected about you. Our privacy notice
for research participants provides more information on how the University of
Southampton collects and uses your personal data when you take part in one of our
research projects and can be found at
http://www.southampton.ac.uk/assets/sharepoint/intranet/Is/Public/Research%20and
%20Integrity%20Privacy%20Notice/Privacy%20Notice%20for%20Research%20Participan

ts.pdf

Any personal data we collect in this study will be used only for the purposes of carrying
out our research and will be handled according to the University’s policies in line with
data protection law. If any personal data is used from which you can be identified
directly, it will not be disclosed to anyone else without your consent unless the
University of Southampton is required by law to disclose it. Data protection law requires
us to have a valid legal reason (‘lawful basis’) to process and use your Personal data. The
lawful basis for processing personal information in this research study is for the
performance of a task carried out in the public interest. Personal data collected for
research will not be used for any other purpose. For the purposes of data protection
law, the University of Southampton is the ‘Data Controller’ for this study, which means
that we are responsible for looking after your information and using it properly.

The University of Southampton will keep identifiable information about you for three
months after the study has finished, after which time any link between you and your
information will be removed. University Hospitals Southampton NHS Foundation Trust
will keep identifiable information about you from this study for 5 years after the study
has finished.

To safeguard your rights, we will use the minimum personal data necessary to achieve
our research study objectives. Your data protection rights — such as to access, change, or
transfer such information - may be limited, however, in order for the research output to
be reliable and accurate. The University will not do anything with your personal data
that you would not reasonably expect. If you have any questions about how your
personal data is used, or wish to exercise any of your rights, please consult the
University’s data protection webpage
(https://www.southampton.ac.uk/legalservices/what-we-do/data-protection-and-
foi.page) where you can make a request using our online form. If you need further
assistance, please contact the University’s Data Protection Officer
(data.protection@soton.ac.uk).
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Ethical and clinical perspectives on interpreting genomic data
Focus: certainty and uncertainty in genetics

Observation (for patients)

Consent form

Research team: Rachel Horton, Prof Anneke Lucassen, Dr Angela Fenwick, Dr
Kate Lyle, Julia el Mecky
Ethics reference numbers: IRAS project ID 249060; REC reference 19/EM/0024

1. I confirm that | have read the information sheet provided to me
about this research (version date ). I have had the

opportunity to consider the information, ask questions, and have
had these answered satisfactorily.

2. lunderstand that my participation is voluntary and | am free to
ask the researcher to leave at any time without giving any reason.

3. lunderstand that the researcher will take notes during my
consultation and that these may be used in reporting and

publishing the results of this research but that these will be
anonymised (there will be no link to my name).

4. |agree to the researcher observing my consultation on

(date) for this research project.

5. lunderstand that de-identified data from my interview may be
made available to other researchers when this research finishes.

6. | am happy to be contacted by the researcher for a follow-up
interview regarding my consultation.

Name of participant Date Signature

Researcher Date Signature
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C.3.2 Netherlands

*Participation information was relayed orally

UMCG Research register

Registratienummer: 201700061

Titel: Patients’ and healthcare professionals’ experiences and dilemmas related to variants of uncertain
significance and incidental findings in the context of (clinical) genetic testing

Toestemmingsformulier bijwonen consultaties

o Tk begrijp dat mijn deelname aan dit onderzoek vrijwillig is en dat ik de onderzoeker elk
moment kan vragen om te vertrekken, zonder dat ik hiervoor een reden hoef op te geven

o Ik begrijp dat de onderzoeker aantekeningen zal nemen tijdens mijn consult, zonder
hierin persoonlijke gegevens op te nemen zoals mijn naaim, woonplaats, geboortedatum,
e.d.

o Tk begrijp dat deze aantekeningen gebruikt kunnen worden voor wetenschappelijke
publicaties

o Tk begrijp dat ik na atloop van mijn afspraak contact op kan nemen met de onderzoeker
(1.elmeckvi@umce.nl) om mij terug te trekken it het onderzoek. zodat de over mij
verzamelde gegevens niet gebruikt zullen worden in toekomstige publicaties

Naam Handtekening Datum
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C.4 Interviews

c4.1 United Kingdom

Ethical and clinical perspectives on interpreting genomic data

Focus: certainty and uncertainty in genetics

Interviews (for health professionals)

Participant Information Sheet

Research team: Rachel Horton, Prof Anneke Lucassen, Dr Angela Fenwick, Dr
Kate Lyle, Julia el Mecky

Ethics reference numbers: IRAS project ID 249060; REC reference 19/EM/0024

You are being invited to take part in the above research study. To help you
decide whether you would like to take part or not, it is important that you
understand why the research is being done and what it will involve.

Please read the information below carefully and ask questions if anything is not
clear, or if you would like more information before you decide to take part. You
may like to discuss it with others, but it is up to you to decide whether or not to
take part.

What is the research about?

| am doing a PhD project looking at how patients, clinicians and scientists think

about genetic/genomic test results. | am interested in understanding what kind
of certainty or uncertainty genetic/genomic results create for patients and their
families, as well as for healthcare professionals.

Why am | asking you to participate?

You kindly agreed for me to be present at your previous clinical appointment. |
would now like to talk to you about your experience of that appointment, the
decisions you made regarding what and how to communicate, as well as about
your perspectives on genetic/genomic testing and genetic/genomic results,
particularly in terms of their certainties and uncertainties.

What will happen to you if you take part?

| would like to interview you for around an hour. If you think that you might like
to take part in my research, | will contact you to discuss this in more depth, and
to answer any questions that you have.

Will you benefit from taking part?

You will not personally benefit from taking part in this research, but you may
help us develop useful ways of thinking and talking about genetic/genomic
results, and deciding what information they should include. | hope that this will
be helpful to other patients, families, clinicians and scientists in the future.

Are there any risks involved?

This research does not involve evaluating clinical practice, but sometimes people
may still feel uncomfortable discussing why they made clinical decisions and feel
as if they have to give ‘the right answers’. You can decide what questions you are
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happy to discuss. If | ask about anything that you would rather not discuss, you
can let me know and we can move on to other topics. You can also stop or pause
the interview, or ask me to turn off the voice-recorder at any time without
having to give a reason.

What data will be collected?

If you decide that you would like to take part, we would agree a convenient time
and location to meet for an interview. If you give permission, | would record the
interview with a voice-recorder. This would be typed up, and | would delete the
voice-recording after checking that the write-up was accurate. | would use the
write-up of your interview to help me work out factors that might help scientists,
clinicians and patients think and talk about genomic results in the future.

With projects like this, it is good practice to make data collected during the
research available to other researchers, so that we can continue to learn from
the data that the patients and families who allow us to interview them have
kindly provided. | would do this by putting some of my data into the UKDA
Qualibank (an archive of data for research). | would not put in any identifying
data so it would not be possible for other researchers to know who had
participated in my research. Future studies that wished to draw on this data
would need ethics approval in order to do so.

Will your participation be confidential?

Your participation and the information we collect about you during the course of
the research will be kept strictly confidential. Only members of the research
team and responsible members of the University of Southampton may be given
access to data about you for monitoring purposes and/or to carry out an audit of
the study to ensure that the research is complying with applicable regulations.
Individuals from regulatory authorities (people who check that we are carrying
out the study correctly) may require access to your data. All of these people have
a duty to keep your information, as a research participant, strictly confidential.

The write-up of your interview will not include identifiable details (it would use a
pseudonym (false name) rather than your real name). The write-up would be
stored securely under a code number on the University of Southampton
network. | might use some words or phrases that people say during interviews in
reports and publications about this research. These would be anonymous (i.e. it
would not be possible for people reading the reports to tell who said them). If
you were to read reports of this research there is a small chance that you might
recognise short phrases that you said during your interview.

Do you have to take part?

No, it is entirely up to you to decide whether or not to take part. If you decide
that you want to take part, you will need to sign a consent form to show that you
have agreed to take part.

What happens if you change your mind?

If you agree to take part but then change your mind, you can stop the interview
at any time without giving a reason. If you decide to withdraw at a later date, |
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could delete the write-up of your interview. | would not be able to withdraw data
that had already been published, but from that data it would not be possible for
people to identify you as having taken part in this research.

What will happen to the results of the research?

| plan to publish the results of this research in academic journals, and present
them at conferences and clinical meetings. | will possibly also share results via
social media, and other public platforms.

Where can you get more information?
If you have any questions, please contact me by email at j.el-
mecky@soton.ac.uk, or by phone on 023 8120 5082.

What happens if there is a problem?

If you have a concern about any aspect of this research, please contact me by
email at j.el-mecky@soton.ac.uk, or by phone on 023 8120 5082. If you continue
to have concerns, please speak to a senior member of the research team (Dr
Angela Fenwick or Professor Anneke Lucassen on 023 8120 4489). If you wish to
speak to someone independent of the research team, please contact the
University of Southampton Research Integrity and Governance Manager (023
8059 5058, rgoinfo@soton.ac.uk).

If you think you might be willing to have an interview for my
research, please email me at j.el-mecky@soton.ac.uk (Julia el
Mecky) or fill in an ‘expression of interest’ form and post it back to
the Clinical Ethics and Law group in the envelope provided. | will
then contact you to talk through my research in more depth, and to
arrange an interview if you decide that you would like to take part.

Thank you very much for taking the time to read this and for
considering taking part in my research.

DATA PROTECTION PRIVACY STATEMENT

This statement is a requirement of the University of Southampton and the Health
Research Authority. The University of Southampton conducts research to the highest
standards of research integrity. As a publicly-funded organisation, the University has to
ensure that it is in the public interest when we use personally-identifiable information
about people who have agreed to take part in research. This means that when you
agree to take part in a research study, we will use information about you in the ways
needed, and for the purposes specified, to conduct and complete the research project.
Under data protection law, ‘Personal data’ means any information that relates to and is
capable of identifying a living individual. The University’s data protection policy
governing the use of personal data by the University can be found on its website
(https://www.southampton.ac.uk/legalservices/what-we-do/data-protection-and-

foi.page).

This Participant Information Sheet tells you what data will be collected for this project

278


mailto:j.el-mecky@soton.ac.uk
mailto:j.el-mecky@soton.ac.uk
mailto:j.el-mecky@soton.ac.uk
mailto:rgoinfo@soton.ac.uk
mailto:j.el-mecky@soton.ac.uk
https://www.southampton.ac.uk/legalservices/what-we-do/data-protection-and-foi.page
https://www.southampton.ac.uk/legalservices/what-we-do/data-protection-and-foi.page

and whether this includes any personal data. Please ask the research team if you have
any questions or are unclear what data is being collected about you. Our privacy notice
for research participants provides more information on how the University of
Southampton collects and uses your personal data when you take part in one of our
research projects and can be found at
http://www.southampton.ac.uk/assets/sharepoint/intranet/ls/Public/Research%20and
%20Integrity%20Privacy%20Notice/Privacy%20Notice%20for%20Research%20Participan

ts.pdf

Any personal data we collect in this study will be used only for the purposes of carrying
out our research and will be handled according to the University’s policies in line with
data protection law. If any personal data is used from which you can be identified
directly, it will not be disclosed to anyone else without your consent unless the
University of Southampton is required by law to disclose it. Data protection law requires
us to have a valid legal reason (‘lawful basis’) to process and use your Personal data. The
lawful basis for processing personal information in this research study is for the
performance of a task carried out in the public interest. Personal data collected for
research will not be used for any other purpose. For the purposes of data protection
law, the University of Southampton is the ‘Data Controller’ for this study, which means
that we are responsible for looking after your information and using it properly.

The University of Southampton will keep identifiable information about you for three
months after the study has finished, after which time any link between you and your
information will be removed. University Hospitals Southampton NHS Foundation Trust
will keep identifiable information about you from this study for 5 years after the study
has finished.

To safeguard your rights, we will use the minimum personal data necessary to achieve
our research study objectives. Your data protection rights — such as to access, change, or
transfer such information - may be limited, however, in order for the research output to
be reliable and accurate. The University will not do anything with your personal data
that you would not reasonably expect. If you have any questions about how your
personal data is used, or wish to exercise any of your rights, please consult the
University’s data protection webpage
(https://www.southampton.ac.uk/legalservices/what-we-do/data-protection-and-
foi.page) where you can make a request using our online form. If you need further
assistance, please contact the University’s Data Protection Officer
(data.protection@soton.ac.uk).
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Ethical and clinical perspectives on interpreting genomic data
Focus: certainty and uncertainty in genetics

Interviews (for health professionals)

Consent form

Research team: Rachel Horton, Prof Anneke Lucassen, Dr Angela Fenwick, Dr
Kate Lyle, Julia el Mecky
Ethics reference numbers: IRAS project ID 249060; REC reference 19/EM/0024

1. Iconfirm that | have read the information sheet provided to me

about this research (version date ). I have had the
opportunity to consider the information, ask questions, and have
had these answered satisfactorily.

2. lunderstand that my participation is voluntary and | am free to
stop the interview at any time without giving any reason.

3. lunderstand that direct quotations may be used in reporting and
publishing the results of this research but that these will be

anonymised (there will be no link to my name).

4. lunderstand that voice-recording will be used to help the
researcher remember my interview, and that | can ask for the

voice-recorder to be switched off at any time during the
interview. (The voice-recording will be typed up then deleted).

5. lunderstand that de-identified data from my interview may be
made available to other researchers when this research finishes.

6. |agree to have an interview for this research project.

7. lam happy to be contacted by the Clinical Ethics and Law group
at Southampton for a follow-up interview.

Name of participant Date Signature

Researcher Date Signature
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Ethical and clinical perspectives on interpreting genomic data

Focus: certainty and uncertainty in genetics

Interviews (for parents/guardians on behalf of their family)

Participant Information Sheet

Research team: Rachel Horton, Prof Anneke Lucassen, Dr Angela Fenwick, Dr
Kate Lyle, Julia el Mecky

Ethics reference numbers: IRAS project ID 249060; REC reference 19/EM/0024

You are being invited to take part in the above research study. To help you
decide whether you would like to take part or not, it is important that you
understand why the research is being done and what it will involve.

Please read the information below carefully and ask questions if anything is not
clear, or if you would like more information before you decide to take part. You
may like to discuss it with others, but it is up to you to decide whether or not to
take part.

What is the research about?

| am doing a PhD project looking at how patients, clinicians and scientists think

about genetic/genomic test results. | am interested in understanding what kind
of certainty or uncertainty genetic/genomic results create for patients and their
families, as well as for healthcare professionals.

Why am | asking you to participate?

You kindly agreed for me to be present at your child’s previous clinical
appointment. | would like to talk to you about your experience of that
appointment, as well as about your perspectives on genetic/genomic testing.

What will happen to you if you take part?

| would like to interview you for around an hour to talk about your perspectives
on genetic/genomic testing. I’'m hoping to have an informal chat with you in
which you can tell me about your experience of your child’s clinical appointment
and we can discuss any expectations, certainties or uncertainties you may feel in
connection to genetic/genomic results. If you think that you might like to take
part in my research, | will contact you to discuss this in more depth, and to
answer any questions that you have.

Will you benefit from taking part?

You or your child will not personally benefit from taking part in this research, but
you may help us develop useful ways of thinking and talking about
genetic/genomic results, and deciding what information they should include. |
hope that this will be helpful to other patients, families, clinicians and scientists
in the future.

Are there any risks involved?

Sometimes conversations about genetic/genomic tests and results can touch on
sensitive or difficult issues. You can decide what questions you are happy to
discuss. If | ask about anything that you would rather not think about, you can let
me know and we can move on to other topics. You can also stop or pause the
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interview, or ask me to turn off the voice-recorder at any time without having to
give a reason.

What data will be collected?

If you decide that you would like to take part, we would agree a convenient time
and location to meet for an interview. If you give permission, | would record the
interview with a voice-recorder. This would be typed up, and | would delete the
voice-recording after checking that the write-up was accurate. | would use the
write-up of your interview to help me work out factors that might help scientists,
clinicians and patients think and talk about genomic results in the future.

If your child has had a genetic/genomic test, but hasn’t yet had feedback from
their test at the time of our interview, | might ask if | can contact you again once
you have received a result on behalf of your child. This would be to see whether
you would be happy to have a shorter follow-up interview talking about your
experience of receiving a result, and whether this has changed what you think
about genetic/genomic results.

With projects like this, it is good practice to make data collected during the
research available to other researchers, so that we can continue to learn from
the data that the patients and families who allow us to interview them have
kindly provided. | would do this by putting some of my data into the UKDA
Qualibank (an archive of data for research). | would not put in any identifying
data so it would not be possible for other researchers to know who had
participated in my research. Future studies that wished to draw on this data
would need ethics approval in order to do so.

Will your participation be confidential?

Your participation and the information we collect about you or your child during
the course of the research will be kept strictly confidential. Only members of the
research team and responsible members of the University of Southampton may
be given access to data about you for monitoring purposes and/or to carry out an
audit of the study to ensure that the research is complying with applicable
regulations. Individuals from regulatory authorities (people who check that we
are carrying out the study correctly) may require access to your data. All of these
people have a duty to keep your information, as a research participant, strictly
confidential.

The write-up of your interview will not include identifiable details (it would use
pseudonyms (false names) rather than real names). The write-up would be
stored securely under a code number on the University of Southampton
network. | might use some words or phrases that people say during interviews in
reports and publications about this research. These would be anonymous (i.e. it
would not be possible for people reading the reports to tell who said them). If
you were to read reports of this research there is a small chance that you might
recognise short phrases that you said during your interview.

Do you have to take part?
No, it is entirely up to you to decide whether or not to take part. If you decide
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that you want to take part, you will need to sign a consent form to show that you
have agreed to take part.

What happens if you change your mind?

If you agree to take part but then change your mind, you can stop the interview
at any time without giving a reason. If you decide to withdraw at a later date, |
could delete the write-up of your interview. | would not be able to withdraw data
that had already been published, but from that data it would not be possible for
people to identify you as having taken part in this research.

What will happen to the results of the research?

| plan to publish the results of this research in academic journals, and present
them at conferences and clinical meetings. | will possibly also share results via
social media, and other public platforms.

Where can you get more information?
If you have any questions, please contact me by email at j.el-
mecky@soton.ac.uk, or by phone on 023 8120 5082.

What happens if there is a problem?

If you have a concern about any aspect of this research, please contact me by
email at j.el-mecky@soton.ac.uk, or by phone on 023 8120 5082. If you continue
to have concerns, please speak to a senior member of the research team (Dr
Angela Fenwick or Professor Anneke Lucassen on 023 8120 4489). If you wish to
speak to someone independent of the research team, please contact the
University of Southampton Research Integrity and Governance Manager (023
8059 5058, rgoinfo@soton.ac.uk), or the University Hospital Southampton
Patient Advice and Liaison Services (PALS) on 023 8120 6325.

If you think you might be willing to have an interview for my
research, please email me at j.el-mecky@soton.ac.uk (Julia el
Mecky) or fill in an ‘expression of interest’ form and post it back to
the Clinical Ethics and Law group in the envelope provided. | will
then contact you to talk through my research in more depth, and to
arrange an interview if you decide that you would like to take part.

Thank you very much for taking the time to read this and for
considering taking part in my research.
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DATA PROTECTION PRIVACY STATEMENT

This statement is a requirement of the University of Southampton and the Health
Research Authority. The University of Southampton conducts research to the highest
standards of research integrity. As a publicly-funded organisation, the University has to
ensure that it is in the public interest when we use personally-identifiable information
about people who have agreed to take part in research. This means that when you
agree to take part in a research study, we will use information about you in the ways
needed, and for the purposes specified, to conduct and complete the research project.
Under data protection law, ‘Personal data’ means any information that relates to and is
capable of identifying a living individual. The University’s data protection policy
governing the use of personal data by the University can be found on its website
(https://www.southampton.ac.uk/legalservices/what-we-do/data-protection-and-

foi.page).

This Participant Information Sheet tells you what data will be collected for this project
and whether this includes any personal data. Please ask the research team if you have
any questions or are unclear what data is being collected about you. Our privacy notice
for research participants provides more information on how the University of
Southampton collects and uses your personal data when you take part in one of our
research projects and can be found at
http://www.southampton.ac.uk/assets/sharepoint/intranet/Is/Public/Research%20and
%20Integrity%20Privacy%20Notice/Privacy%20Notice%20for%20Research%20Participan

ts.pdf

Any personal data we collect in this study will be used only for the purposes of carrying
out our research and will be handled according to the University’s policies in line with
data protection law. If any personal data is used from which you can be identified
directly, it will not be disclosed to anyone else without your consent unless the
University of Southampton is required by law to disclose it. Data protection law requires
us to have a valid legal reason (‘lawful basis’) to process and use your Personal data. The
lawful basis for processing personal information in this research study is for the
performance of a task carried out in the public interest. Personal data collected for
research will not be used for any other purpose. For the purposes of data protection
law, the University of Southampton is the ‘Data Controller’ for this study, which means
that we are responsible for looking after your information and using it properly.

The University of Southampton will keep identifiable information about you for three
months after the study has finished, after which time any link between you and your
information will be removed. University of Southampton NHS Foundation Trust will keep
identifiable information about you from this study for 5 years after the study has
finished.

To safeguard your rights, we will use the minimum personal data necessary to achieve
our research study objectives. Your data protection rights — such as to access, change, or
transfer such information - may be limited, however, in order for the research output to
be reliable and accurate. The University will not do anything with your personal data
that you would not reasonably expect. If you have any questions about how your
personal data is used, or wish to exercise any of your rights, please consult the
University’s data protection webpage
(https://www.southampton.ac.uk/legalservices/what-we-do/data-protection-and-
foi.page) where you can make a request using our online form. If you need further
assistance, please contact the University’s Data Protection Officer
(data.protection@soton.ac.uk).
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Ethical and clinical perspectives on interpreting genomic data
Focus: certainty and uncertainty in genetics

Interviews (for parent/guardian on behalf of their family)
Consent form

Research team: Rachel Horton, Prof Anneke Lucassen, Dr Angela Fenwick, Dr
Kate Lyle, Julia el Mecky
Ethics reference numbers: IRAS project ID 249060; REC reference 19/EM/0024

1. Iconfirm that | have read the information sheet provided to me
about this research (version date ). I have had the
opportunity to consider the information, ask questions, and have
had these answered satisfactorily.

2. lunderstand that my participation is voluntary and | am free to
stop the interview at any time without giving any reason.

3. lunderstand that direct quotations may be used in reporting and
publishing the results of this research but that these will be
anonymised (there will be no link to my name).

4. | understand that voice-recording will be used to help the
researcher remember my interview, and that | can ask for the
voice-recorder to be switched off at any time during the
interview. (The voice-recording will be typed up then deleted).

5. lunderstand that de-identified data from my interview may be
made available to other researchers when this research finishes.

6. |agree to have an interview for this research project.

7. lam happy to be contacted by the Clinical Ethics and Law group
at Southampton for a follow-up interview.

Name of participant Date Signature

Researcher Date Signature
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Ethical and clinical perspectives on interpreting genomic data

Focus: certainty and uncertainty in genetics

Interviews (for patients)

Participant Information Sheet

Research team: Rachel Horton, Prof Anneke Lucassen, Dr Angela Fenwick, Dr
Kate Lyle, Julia el Mecky

Ethics reference numbers: IRAS project ID 249060; REC reference 19/EM/0024

You are being invited to take part in the above research study. To help you
decide whether you would like to take part or not, it is important that you
understand why the research is being done and what it will involve.

Please read the information below carefully and ask questions if anything is not
clear, or if you would like more information before you decide to take part. You
may like to discuss it with others, but it is up to you to decide whether or not to
take part.

What is the research about?

| am doing a PhD project looking at how patients, clinicians and scientists think
about genetic/genomic test results. | am interested in understanding what kind
of certainty or uncertainty genetic/genomic results create for patients and their
families, as well as for healthcare professionals.

Why am | asking you to participate?

You kindly agreed for me to be present at your previous clinical appointment. |
would now like to talk to you about your experience of that appointment, as well
as about your perspectives on genetic/genomic testing.

What will happen to you if you take part?

| would like to interview you for around an hour to talk about your perspectives
on genetic/genomic testing. | am hoping to have an informal chat with you in
which you can tell me about your experience of your clinical appointment and
we can discuss any expectations, certainties or uncertainties you may feel in
connection to genetic/genomic results. If you think that you might like to take
part in my research, | will contact you to discuss this in more depth, and to
answer any questions that you have.

Will you benefit from taking part?

You will not personally benefit from taking part in this research, but you may
help us develop useful ways of thinking and talking about genetic/genomic
results, and deciding what information they should include. | hope that this will
be helpful to other patients, families, clinicians and scientists in the future.

Are there any risks involved?

Sometimes conversations about genetic/genomic tests and results can touch on
sensitive or difficult issues. You can decide what questions you are happy to
discuss. If | ask about anything that you would rather not think about, you can let
me know and we can move on to other topics. You can also stop or pause the
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interview, or ask me to turn off the voice-recorder at any time without having to
give a reason.

What data will be collected?

If you decide that you would like to take part, we would agree a convenient time
and location to meet for an interview. If you give permission, | would record the
interview with a voice-recorder. This would be typed up, and | would delete the
voice-recording after checking that the write-up was accurate. | would use the
write-up of your interview to help me work out what might help scientists,
clinicians and patients think and talk about genomic results in the future.

If you have had a genetic/genomic test, but haven’t yet had feedback from your
test at the time of our interview, | might ask if | can contact you again once you
have received a result. This would be to see whether you would be happy to
have a shorter follow-up interview talking about your experience of receiving a
result, and whether this has changed what you think about genetic/genomic
results.

With projects like this, it is good practice to make data collected during the
research available to other researchers, so that we can continue to learn from
the data that the patients and families who allow us to interview them have
kindly provided. | would do this by putting some of my data into the UKDA
Qualibank (an archive of data for research). | would not put in any identifying
data so it would not be possible for other researchers to know who had
participated in my research. Future studies that wished to draw on this data
would need ethics approval in order to do so.

Will your participation be confidential?

Your participation and the information we collect about you during the course of
the research will be kept strictly confidential. Only members of the research
team and responsible members of the University of Southampton may be given
access to data about you for monitoring purposes and/or to carry out an audit of
the study to ensure that the research is complying with applicable regulations.
Individuals from regulatory authorities (people who check that we are carrying
out the study correctly) may require access to your data. All of these people have
a duty to keep your information, as a research participant, strictly confidential.

The write-up of your interview will not include identifiable details (it would use a
pseudonym (false name) rather than your real name). The write-up would be
stored securely under a code number on the University of Southampton
network. | might use some words or phrases that people say during interviews in
reports and publications about this research. These would be anonymous (i.e. it
would not be possible for people reading the reports to tell who said them). If
you were to read reports of this research there is a small chance that you might
recognise short phrases that you said during your interview.

Do you have to take part?

No, it is entirely up to you to decide whether or not to take part. If you decide
that you want to take part, you will need to sign a consent form to show that you
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have agreed to take part.

What happens if you change your mind?

If you agree to take part but then change your mind, you can stop the interview
at any time without giving a reason. If you decide to withdraw at a later date, |
could delete the write-up of your interview. | would not be able to withdraw data
that had already been published, but from that data it would not be possible for
people to identify you as having taken part in this research.

What will happen to the results of the research?

| plan to publish the results of this research in academic journals, and present
them at conferences and clinical meetings. | will possibly also share results via
social media, and other public platforms.

Where can you get more information?
If you have any questions, please contact me by email at j.el-
mecky@soton.ac.uk, or by phone on 023 8120 5082.

What happens if there is a problem?

If you have a concern about any aspect of this research, please contact me by
email at j.el-mecky@soton.ac.uk, or by phone on 023 8120 5082. If you continue
to have concerns, please speak to a senior member of the research team (Dr
Angela Fenwick or Professor Anneke Lucassen on 023 8120 4489). If you wish to
speak to someone independent of the research team, please contact the
University of Southampton Research Integrity and Governance Manager (023
8059 5058, rgoinfo@soton.ac.uk), or the University Hospital Southampton
Patient Advice and Liaison Services (PALS) on 023 8120 6325.

If you think you might be willing to have an interview for my
research, please email me at j.el-mecky@soton.ac.uk (Julia el
Mecky) or fill in an ‘expression of interest’ form and post it back to
the Clinical Ethics and Law group in the envelope provided. | will
then contact you to talk through my research in more depth, and to
arrange an interview if you decide that you would like to take part.

Thank you very much for taking the time to read this and for
considering taking part in my research.

DATA PROTECTION PRIVACY STATEMENT

This statement is a requirement of the University of Southampton and the Health
Research Authority. The University of Southampton conducts research to the highest
standards of research integrity. As a publicly-funded organisation, the University has to
ensure that it is in the public interest when we use personally-identifiable information
about people who have agreed to take part in research. This means that when you
agree to take part in a research study, we will use information about you in the ways
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needed, and for the purposes specified, to conduct and complete the research project.
Under data protection law, ‘Personal data’ means any information that relates to and is
capable of identifying a living individual. The University’s data protection policy
governing the use of personal data by the University can be found on its website
(https://www.southampton.ac.uk/legalservices/what-we-do/data-protection-and-

foi.page).

This Participant Information Sheet tells you what data will be collected for this project
and whether this includes any personal data. Please ask the research team if you have
any questions or are unclear what data is being collected about you. Our privacy notice
for research participants provides more information on how the University of
Southampton collects and uses your personal data when you take part in one of our
research projects and can be found at
http://www.southampton.ac.uk/assets/sharepoint/intranet/ls/Public/Research%20and
%20Integrity%20Privacy%20Notice/Privacy%20Notice%20for%20Research%20Participan

ts.pdf

Any personal data we collect in this study will be used only for the purposes of carrying
out our research and will be handled according to the University’s policies in line with
data protection law. If any personal data is used from which you can be identified
directly, it will not be disclosed to anyone else without your consent unless the
University of Southampton is required by law to disclose it. Data protection law requires
us to have a valid legal reason (‘lawful basis’) to process and use your Personal data. The
lawful basis for processing personal information in this research study is for the
performance of a task carried out in the public interest. Personal data collected for
research will not be used for any other purpose. For the purposes of data protection
law, the University of Southampton is the ‘Data Controller’ for this study, which means
that we are responsible for looking after your information and using it properly.

The University of Southampton will keep identifiable information about you for three
months after the study has finished, after which time any link between you and your
information will be removed. University of Southampton NHS Foundation Trust will keep
identifiable information about you from this study for 5 years after the study has
finished.

To safeguard your rights, we will use the minimum personal data necessary to achieve
our research study objectives. Your data protection rights — such as to access, change, or
transfer such information - may be limited, however, in order for the research output to
be reliable and accurate. The University will not do anything with your personal data
that you would not reasonably expect. If you have any questions about how your
personal data is used, or wish to exercise any of your rights, please consult the
University’s data protection webpage
(https://www.southampton.ac.uk/legalservices/what-we-do/data-protection-and-
foi.page) where you can make a request using our online form. If you need further
assistance, please contact the University’s Data Protection Officer
(data.protection@soton.ac.uk).
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Ethical and clinical perspectives on interpreting genomic data
Focus: certainty and uncertainty in genetics

Interviews (for patients)

Consent form

Research team: Rachel Horton, Prof Anneke Lucassen, Dr Angela Fenwick, Dr
Kate Lyle, Julia el Mecky
Ethics reference numbers: IRAS project ID 249060; REC reference 19/EM/0024

1. I confirm that | have read the information sheet provided to me

about this research (version date ). I have had the
opportunity to consider the information, ask questions, and have
had these answered satisfactorily.

2. lunderstand that my participation is voluntary and | am free to
stop the interview at any time without giving any reason.

3. lunderstand that direct quotations may be used in reporting and
publishing the results of this research but that these will be

anonymised (there will be no link to my name).

4. lunderstand that voice-recording will be used to help the
researcher remember my interview, and that | can ask for the

voice-recorder to be switched off at any time during the
interview. (The voice-recording will be typed up then deleted).

5. lunderstand that de-identified data from my interview may be
made available to other researchers when this research finishes.

6. |lagree to have an interview for this research project.

7. lam happy to be contacted by the Clinical Ethics and Law group
at Southampton for a follow-up interview.

Name of participant Date Signature

Researcher Date Signature
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c.4.2 Netherlands

*Participant information was relayed orally

UMCG Research register

Registratienummer: 201700061

Titel: Patients” and healthcare professionals’ experiences and dilemmas related to variants of uncertain
significance and incidental findings in the context of (clinical) genetic testing

Toestemmingsformulier interviews

o Tk begrijp dat mijn deelname aan dit onderzoek vrijwillig is en dat ik het gesprek op elk
moment kan onderbreken. zonder dat ik hiervoor een reden hoef op te geven

o Tk begrijp dat dit gesprek zal worden opgenomen. Vervolgens wordt de opname
getranscribeerd. zonder hierin persoonlijke gegevens op te nemen zoals mijn naam,
woonplaats, geboortedatum, e.d. Na transcriptie zal de opname worden gewist.

o Ik begrijp dat citaten uit dit gesprek gebruikt kunnen worden voor wetenschappelijke
publicaties

e Tk begrijp dat ik na afloop van dit gesprek contact op kan nemen met de onderzoeker
(1.elmeckyv@umce.nl) om mij terug te trekken uit het onderzoek, zodat de over mij
verzamelde gegevens niet gebruikt zullen worden in toekomstige publicaties

Naam Handtekening Datum
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c43 Sample interview guides

Each interview involved a different topic guide, as these guides developed as my
research progressed and | also adjusted them based on the individual particular

participant and the context in which | had observed or learnt about them. Below
| include a few interview guides as an impression of how | conducted my

research:

e Aguide | used for an interview with a genetics professional consisting of
case-specific follow-up questions to a consultation | had observed, as well as
broader, more general questions in relation to my research questions.

e Aguide | used for an interview with a patient

Case-specific questions healthcare professional interview
e How do you perceive what the cause is of the [patient’s] condition?

e You mentioned during the consultation that by identifying the variant, you found
the cause, but that the VUS might potentially also be important —in what sense?
How do you feel about the relevance of this variant? What might it do (in relation to
the patient’s condition)

e Keeping [patient] in screening — what did you discuss with consultant? How would
you feel about ceasing screening for relatives who only carry VUS? How do you
generally feel about decisions to cease screening?

e | thought it was interesting in the consultation that [patient] was concerned about
other things that this variant might cause, specifically in the context of his family
history of cancer. What did you think about this?

e After the consultation was over and [patient] had left the room | asked [interviewee]
about her communication practices around VUS. She said that if it is in the lab
report, she always communicates it. Especially since it might come up down the
road. Follow up on this.

Broader questions healthcare professional interview

1. OCCUPATIONAL INFORMATION

e Amount of time working in clinical genetics
e Team / field of expertise

2. DECISION-MAKING AMIDST UNCERTAINTY

a. How do you experience decision-making around which variants to communicate to
patients?
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e When you receive a laboratory report, how do you make decisions on what
to communicate to patients?

e Are there or have there been exceptions to the rule?

e Address blurred boundaries of variant classifications and relevance

e Underlying reasons for communicating or not communicating variants

e How do you experience this kind of decision-making?

e Cases in which difficult to decide what (not) to communicate? What
concerns might you have?

e Differences between laboratory report/perspective and your own regarding
(un)certainty of variants?

e Any cases with P or LP variants that you don’t deem (very) relevant? E.g. low
penetrance, variable expressivity, phenotype doesn’t match?

b. How do you experience decision-making around offering genetic testing?

e e.g. whether or not to offer a test, what kind of test, which genes you're
going to look at or how broadly you are going to look?

e (Can it be challenging to decide — what concerns might you have?

e Can you think of any examples of cases where it was challenging to decide?

e How far do you pursue something?

e Situations in which you didn’t think it would be useful to offer testing but
you did so anyway?

e How do you notice your colleagues make these decisions?

c. How do you experience medical decision-making/recommendations based on
genetic variants?
e E.g. dropping screening, medical interventions such as surgery
e Do results fall neatly in categories that straightforwardly point to screening
recommendations and mastectomy recommendations

3. COMMUNICATION OF GENETIC INFORMATION

1. | noticed sometimes a result is called a risk factor and sometimes it is called a cause
— where does the line lie, what does this depend on, what is the difference?

2. Differences between lab classification and communication to patient

Differences between HCP perspective on variant and communication to patient

Patient interview

FAMILY & DIAGNOSIS

1. Canyou tell me a bit more about your own diagnosis and your family history and
their confrontation with cancer? Your medical journey so to say

2. How has it impacted your life? And your family’s life?
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3. What are your thoughts, feelings, and concerns about others’ risk within your
family?

4. What are your thoughts on why breast cancer developed?

EXPECTATIONS OF GENETIC INFORMATION

5. How did your referral to the genetic clinic come about?
o Who prompted it?
o How important was it to you and why?
o Did you discuss with your family? How did they feel about it?

6. How did you experience your appointment?
o What message did you take away from it?

7. What kind of results do you/did you imagine might come out of the test?

o How do you feel about receiving these different results?

o What do those different results mean?
=  What might these different results help you learn/understand?
=  Might they tell you something about... future, family risk,

reoccurrence, treatment, screening, cause, etc.
o What kind of certainty/uncertainty do you imagine might come out of the
test?

=  Why do you think the test might generate uncertain results?

o What are you hoping to come out of the test?
=  What would be the best outcome?
=  What would be the worst outcome?

8. From the consultation, what do you think the test looks for?
o Does it look for other things outside of breast cancer?

9. Why do you think some people are not offered genetic testing?

10. Would it be important or useful for everyone with breast cancer to receive a genetic
test?

11. Do you have any thoughts on why some people do and some people don’t develop
breast cancer, when they test “positive”?
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