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A qualitative study among patients 
with an inherited retinal disease 
on the meaning of genomic 
unsolicited findings
Marlies Saelaert1*, Heidi Mertes2, Tania Moerenhout1,3,4, Caroline Van Cauwenbergh5,6, 
Bart P. Leroy5,6,7,8, Ignaas Devisch1,10 & Elfride De Baere7,9,10

Exome-based testing for genetic diseases can reveal unsolicited findings (UFs), i.e. predispositions 
for diseases that exceed the diagnostic question. Knowledge of patients’ interpretation of possible 
UFs and of motives for (not) wanting to know UFs is still limited. This lacking knowledge may 
impede effective counselling that meets patients’ needs. Therefore, this article examines the 
meaning of UFs from a patient perspective. A qualitative study was conducted and an interpretative 
phenomenological analysis was made of 14 interviews with patients with an inherited retinal disease. 
Patients assign a complex meaning to UFs, including three main components. The first component 
focuses on result-specific qualities, i.e. the characteristics of an UF (inclusive of actionability, 
penetrance, severity and age of onset) and the consequences of disclosure; the second component 
applies to a patient’s lived illness experiences and to the way these contrast with reflections on 
presymptomatic UFs; the third component addresses a patient’s family embedding and its effect on 
concerns about disease prognosis and genetic information’s family relevance. The complex meaning 
structure of UFs suggests the need for counselling procedures that transcend a strictly clinical 
approach. Counselling should be personalised and consider patients’ lived illness experiences and 
family context.

Genetic testing by exome sequencing (ES) is increasingly implemented as an efficient technique to diagnose 
monogenic  diseases1, 2. ES is able to simultaneously sequence a vast number of genetic regions and, hence, 
particularly appropriate for identifying the cause of genetically heterogeneous conditions that may be caused 
by pathogenic variants in multiple  genes3–5. Since ES may virtually analyse all protein-coding genes, molecular 
findings may be identified beyond the test’s diagnostic aim. These diagnostically unrelated findings can be unin-
tentionally discovered as unsolicited findings (UFs) or actively pursued as secondary findings (SFs)6, 7. Patients 
and lay people have shown a strong interest in UFs and SFs and they generally would prefer the disclosure of 
many types of results, including findings associated with an increased cancer risk, early-onset conditions or 
a carrier status of recessive  conditions3, 8–10. Some studies have indicated a predominant interest in medically 
actionable  findings11–14, meaning results for which a medical treatment or prevention is available that could 
improve the outcome of the associated  condition15. However, many people would also want to receive medically 
non-actionable UFs and SFs, associated with, for instance, progressive neurodegenerative conditions or multi-
factorial  conditions3, 8, 16, 17. Many people interpret actionability in a broad sense and refer to lifestyle changes, the 
psychological value of genetic and genomic information and the value of knowing in  itself11, 12, 17–19. Neverthe-
less, not everyone wants to receive diagnostically unrelated findings. Reasons for not wanting to know are the 
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potential costs of additional testing, the complexity of results, a strict focus on diagnostic results or a distrust in 
the healthcare  system12. The most common reason for not wanting to receive UFs and SFs is the risk of psycho-
logical harm and  distress3, 13, 16, 18. This psychological risk has specifically been associated with results without 
clear pathologic significance and with medically non-actionable  findings11, 12, 20. Nevertheless, lay people generally 
suppose that refusing the disclosure of UFs and SFs may be more harmful than receiving these  results10, 16, 17, 19.

Despite current research on patient preferences regarding UFs and SFs, many questions remain unanswered. 
Firstly, research has often focused on the perspective of cancer  patients3, 11, 14, 20. This is undeniably an important 
group of stakeholders who are potentially confronted with UFs and SFs. Patients with different conditions and 
illness experiences may, however, have different interests regarding genomic  results18, 19. Secondly, patients have 
frequently been asked to indicate the categories of UFs and SFs they would like to receive but it is still unclear 
how they exactly interpret these  categories3, 9, 19. Most attention has been paid to patients’ perspectives on (medi-
cal) actionability but also a condition’s other characteristics should be explored. Thirdly, little is known about 
the underlying motives for patients’ preferences regarding the disclosure of UFs and SFs. The opportunity for 
(future) medical decision-making and lifestyle adjustments, as well as the avoidance of psychological distress 
are important motives but the possibility of other reasons should be explored. Patients’ illness experiences and 
their family history of disease may affect their perspectives on UFs and SFs but these suggestions require further 
 investigation10, 12, 19–21. Limited knowledge of patients’ perspectives and interpretations concerning UFs and SFs 
may hinder effective counselling sessions that actually meet patients’ needs. In response to these concerns, this 
article will profoundly examine patients’ interpretation of UFs and SFs, as well as underlying motives for these 
interpretations and associated preferences (not) to know. Specifically, the meaning of UFs will be investigated 
among patients with an inherited retinal disease (IRD). This in-depth analysis may contribute to a more effec-
tive counselling and more tailored care for patients who are diagnostically tested for various genetic conditions.

Methods
Design. The design and analysis of this qualitative study are based on the method of interpretative phe-
nomenological analysis (IPA)22. IPA aims to clarify personal meanings of lived experiences or specific objects 
(‘phenomena’) in a homogeneous group of  people22. This method is frequently used to understand subjective 
experiences in healthcare and health psychology and it has also been applied in patients’ interpretation of genetic 
 results23, 24.

Recruitment and data collection. Participants were recruited by purposive sampling. People could be 
included in the study if they had received a diagnosis of an IRD, had been genetically tested, were at least 18 years 
old and were able to fluently speak Dutch. IRDs represent a large group of clinically and genetically heterogene-
ous eye  disorders25. To date, IRDs have been associated with pathogenic variants in over 270 disease genes, mak-
ing ES-based testing a suitable approach for genetic  testing26. With the progress of promising gene-based thera-
pies for IRD, a definite genetic diagnosis in IRD is particularly  important27, 28. Based on the inclusion criteria, 
E.D.B., B.P.L. and C.V.C. (a geneticist, ophthalmic geneticist and molecular geneticist) selected eligible partici-
pants. Eligible patients were contacted by B.P.L. and E.D.B. and were informed about the study. Sixteen patients 
who were potentially interested to participate, were contacted by telephone by M.S.; they were given additional 
information and asked for participation. Eventually, fourteen patients (ten women and four men), aged between 
23 and 51, agreed to participate and were interviewed. Thirteen of them had received positive genetic test results.

M.S. conducted all in-depth interviews. Interviews took place at the participant’s house or in a room at the 
university (hospital), depending on participants’ preferences. All interviews were conducted between January 
2017 and February 2018 and lasted between 50 and 150 min.

A semi-structured interview guide was used for all interviews. At the time of the interviews, when people were 
diagnostically tested in Belgian centres for medical genetics, it was not possible to ask for actively pursued SFs. 
For this reason, interviews were mainly focused on UFs. At the start of the interview, UFs were briefly explained 
and described as additional genetic and health-related results that are unrelated to IRD. A practice of SFs was 
also addressed during the interviews but generally, the focus was more on the diagnostically unrelated character 
of additional findings than on their accidental or active discovery.

Examples of open-ended questions asked during the interview are “How does your experience of IRD affect 
your daily life?”, “How did you experience the genetic testing process?”, “How do you consider the value or 
importance of genetic information?”, “How do/did your experiences with IRD and genetic testing affect your 
family relations, social life, and, if applicable, decisions on children?”, “What are your spontaneous thoughts about 
additional genetic test results that are not related to IRD?”, “Which kind of results would you be interested in?”, 
and “How would you expect these results to affect your personal life or family relations?”. To specify questions 
on UFs and support participants’ reflections, sensitising concepts regarding characteristics of UF-associated 
conditions were presented. These concepts included (medical) actionability, penetrance (i.e. the probability that 
a variant will express the associated condition), estimated age of onset, impact on reproduction, and severity, 
among others. For every concept, a separate card (available in two font sizes) with a brief description was pre-
sented. Concepts were presented with a minimal use of jargon and illustrated orally with examples. Participants 
indicated whether they were able (because of low vision) and/or willing to use the cards; seven participants chose 
to use the concept cards. An overview of the concept cards, including descriptions and examples, is available as 
Supplementary Table S1 online.

If participants, after the interview, asked us for (professional) psychological support (which happened once), 
they were referred to a genetic counsellor affiliated with the university hospital in which recruitment occurred. 
For privacy reasons, we did not follow up on the contact between participants and the genetic counsellor.



3

Vol.:(0123456789)

Scientific Reports |        (2021) 11:15834  | https://doi.org/10.1038/s41598-021-95258-2

www.nature.com/scientificreports/

Data analysis. Interviews were audio-recorded, transcribed verbatim, pseudonymised and saved on a pass-
word-protected server until completion of the full research project. Software program NVivo12 was used to 
support data analysis. IPA requires a case-by-case analysis of the transcripts that moves from a descriptive to 
an interpretative  level22. Initially, every interview was read multiple times, while descriptive, linguistic and con-
ceptual annotations were made. Secondly, emerging themes were identified inductively. The emerging themes 
were listed in a table and connections were determined. Every transcript was analysed separately in this way, 
while always allowing for the appearance of new themes. Lastly, a framework of all themes and subthemes, 
thematic connections, definitions, and significant excerpts was composed to facilitate an interpretation of the 
data that exceeded the sum of its  parts22. As IPA is an interpretative pursuit, an extensive procedure combining 
peer debriefing and a systematic audit trail was followed to ensure the trustworthiness of both the process and 
product of  analysis29. T.M. independently analysed a subset of the data to validate the analysis of M.S. and T.M. 
and M.S. thoroughly discussed transcripts and theme definitions and connections. Finally, quotes were selected 
and translated to support the interpretative results.

Ethics approval. This study is approved by the Commission of Medical Ethics at Ghent University Hospi-
tal (reference number B670201628974). The study was conducted in accordance with relevant guidelines and 
regulations and the principles of the Declaration of Helsinki and subsequent updates. All participants signed an 
informed consent form which included a statement on the anonymised publication of study results.

Results
Three themes were identified in the inquiry of patients’ interpretation of UFs: A. Result-specific qualities, B. 
Lived illness experiences, C. Family embedding.

These themes correspond with the main components of UFs’ meaning from a patient perspective and with 
underlying motives for (not) wanting to know particular results. Table 1 presents the main findings regarding 
the components of UFs’ meaning, as well as illustrative quotes.

Most participants oscillated between wanting to know and not wanting to know specific UFs and they bal-
anced various motives, including references to all three components of UFs’ meaning. Moreover, their interpreta-
tion often became more nuanced throughout the interview. In what follows, each component of UFs’ meaning 
from a patient perspective will be analysed in more detail.

A. Result-specific qualities. The first component refers to potential result-specific qualities of UFs. These 
qualities include both characteristics of the UF and consequences of disclosure. Important to mention is that 
none of the participants actually received UFs, hence this component encompassed hypothetical reflections.

A1. Characteristics of the UF. Considering UFs and their associated conditions, participants reflected in a 
nuanced way on characteristics of actionability, penetrance, severity, and age of onset.

Actionability: Firstly, the actionability of an UF’s associated condition was usually interpreted in a broad way 
that exceeded medical actions. Receiving UFs was considered an opportunity to take clinical but also practical 
action (concerning, for instance, financial or residential issues), change one’s lifestyle, improve one’s self-aware-
ness or enjoy life to the fullest. Several participants also characterised a condition’s actionability as dynamic and 
context-dependent, since it may change by scientific progress and living conditions.

Penetrance: Secondly, most participants would prefer to only be informed about “real risks” and hence to only 
receive highly penetrant UFs with a high probability to result in the associated conditions. Low-penetrance UFs 
may be numerous and result in (unnecessary) psychological distress or actions. Nevertheless, a cut-off thresh-
old was difficult to determine. Penetrance was variedly interpreted in terms of percentages (“80% chance”), by 
comparison with other disease risks (“your top 10 of risks”), or by comparison to other people’s perceived risks 
(“a higher chance than someone else”). An UF’s penetrance was also considered to increase when someone has 
an associated family history of disease.

Severity: Thirdly, the severity of a condition was an ambivalent motive for disclosure. Overall, patients were 
particularly interested in preconditions for severe diseases, since these results are most likely to stimulate pre-
ventive actions, and some patients claimed that these results should always be reported. Nevertheless, several 
participants mentioned that the disclosure of UFs regarding less severe conditions could also be useful, as long 
as it allowed for action in the near future. One participant added that a condition’s severity does not only include 
personal impact but also its burden on partners or relatives.

Age of onset: Fourthly, patients valued a condition’s age of onset in different ways. Two young participants pre-
ferred to receive UFs associated with conditions with an onset during active life (regarding work, reproduction, 
etc.). These conditions were assumed to have the most substantial impact, whereas later-onset conditions may 
concur with ”normal ageing”. A second argument against the disclosure of UFs regarding later-onset conditions 
involved the warning that from the time of disclosure on, this knowledge may be psychologically distressing. 
Conversely, two participants between 40 and 50 years old expressed their interest in UFs associated with later-
onset conditions. Experiences with illness and death in friends or relatives made them more concerned about 
illness and moreover, these results could be relevant for relatives. The interpretation of a condition’s age of onset 
was summarised in a participant’s remark that UFs should be reported as soon as they are optimally actionable. 
Nevertheless, participants doubted the possibility of accurately predicting a condition’s age of onset.

Finally, many participants mentioned the interaction between an UF’s characteristics. An UF-associated 
condition should, for example, not only be severe but also highly penetrant. Alternatively, low penetrance could 
be countered by severity or high actionability.
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A. Result-specific qualities

A1. Characteristics of the UF

Actionability • Broad interpretation exceeding medical level (Quote)
• Dynamic and context-dependent

Then you know that there are some things to keep in mind. […] Like 
for Alzheimer’s disease…, then I could prepare for that and maybe 
[…] pay attention to or notice first symptoms. (Participant 2)

Penetrance
• Divergent interpretations
• Preference for highly penetrant UFs
But: difficult to determine cut-off threshold

Severity Particular interest in severe diseases
But: affected by actionability and burden on others

Age of onset

Divergent preferences
• Young participants: conditions with onset during active life 
(Quote)
• Older participants: later-onset conditions
⇒ “As soon as optimally actionable”

When you’re 70 […], I think you’re going to have some problems 
anyway, for instance a cardiac disease. So whether you need to know 
additional risks then… I think, for me, the limit is about the age of 
retirement, when life is more relaxed anyway. From that age on, it 
would matter less to me whether or not I would know [about an 
UF]. They can tell me but I wouldn’t worry too much. But before 
you’re 65, you’re still working, you want children or you have young 
children… Then I would certainly like to know, yeah, for sure. 
(Participant 1)

A2. Consequences of disclosure

Operational
• Related to actionability
• General willingness to take action
But: context-dependent and no guaranteed success (Quote)

It’s all just a matter of definition. […] Some cancers are treatable but 
what kind of effect do you really realise? 20% of treated patients may 
live a year longer, so technically, it’s treatable. But actually, in terms 
of quality of life… Ok, 20% of them get an extra year, but 80% of 
them don’t. (Participant 5)

Psychological

Possibility of distress
⇒ On the one hand: preference of partly open future (Quote)
⇒ On the other hand: no avoidance of actual risk by not disclos-
ing UFs (Quote)
But: assumed ability to cope with UFs

At work, someone died very unexpectedly. But something like that 
can happen and it can also happen to me: I can get an unexpected 
disease. However, you have to accept it, you have to move forward 
(Participant 11)
If they told me they would only disclose the identified things [UFs] 
for which a treatment exists, I would be worried and I would won-
der what other things they have found but don’t tell. (Participant 6)

B. Lived illness experiences

B1. Symptomatic experience

• Distress by unpredictable IRD prognosis
But: sometimes preferring the unknown (Quote)
• Ubiquitous impact of IRD

Q: Suppose there would be a crystal ball about your IRD prognosis, 
would you want to look into it?
A: That’s a difficult one… I don’t know. If the answer would be that 
I would suffer severe visual impairment only at a later age, then I’d 
like to know. But if it would be within ten years… (Participant 4)

B2. Diagnostic focus

• Specific interest in diagnostic genetic test results
But: relative importance of genetic diagnosis (Quote)
• UFs as valuable side-effects (especially when related to IRD) 
(Quote)
⇒ Little interest in SFs

I don’t get up every day thinking something like “I hope they’re going 
to find something [a treatment] today”. I know they’re working on it 
but they were already working on it fifteen years ago. It’s good that 
they have identified the gene but I realise that scientific research 
takes a lot of time and money, which are not always available. 
(Participant 6)
I have a certain birthmark and it has already been suggested that 
this may be related with my eye condition. […] So if they take a 
broader look [in a genetic test], they may find things that are related 
in some way. I think that’s really a positive thing. (Participant 6)

B3. Abstract information

UFs as both valuable and abstract (Quote)
⇒ Symptomatic echoing to overcome abstract, presymptomatic 
information
• Nevertheless: suspicion towards preventive actions concerning 
UFs (Quote)

My eye condition is really concrete and tangible and I can 
specifically say “this is my problem, that’s the cause, those are the 
consequences.” […] But if they’d inform me about a potential risk for 
breast cancer […], it’s not concrete and present yet. It’s something 
different than actually having the disease. It’s different to have a pre-
disposition with the chance of not getting the disease. (Participant 6)
I wouldn’t go to the hospital without any problems. If I would feel 
something, for instance in my breasts, I would ask the doctor for 
further tests. But for the time being, I have no problems, except for 
my eyes. (Participant 11)

C. Family embedding

C1. Disease prognosis

• Family IRD progress as preview, family IRD coping as example 
(Quote)
• Family history of (non-IRD associated) disease as stimulus for 
interest in associated UFs (Quote)

I saw it with my grandfather. Even at his age, he was still able to 
work with a computer and […] thanks to technology, he could 
live rather independently. […] He couldn’t see anything but he 
still enjoyed many things. […] He was really an example to me. 
(Participant 4)
For those diseases that are common in my family, I would really like 
to know [whether I have a predisposition]. I also think there should 
be a kind of motivation to really take action, like a family member 
who has cancer or Alzheimer’s disease. Yes, I think there needs to be 
this kind of incentive first. (Participant 1)

C2. Family relevance of genetic information

Continued
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A2. Consequences of disclosure. Participants were convinced that a disclosed UF has its consequences, 
either operational (i.e. on actions) or psychological. The specific consequences were assumed to depend on the 
characteristics of the UF and on someone’s character and context.

Operational consequences: Operational consequences were strongly related to UFs’ actionability and par-
ticipants showed a general willingness to take medical or personal action. Some patients suggested that if an UF 
allows for preventive action, especially concerning reproduction, people should consider actions which might 
avoid illness in future children, such as assisted reproduction by in vitro fertilization (followed by embryo 
selection). On the other hand, actionability was also interpreted context-dependent. In the context of IRD, 
some patients had experienced that an intention to take action cannot always be realised, for instance because 
of financial or family reasons. By analogy, they acknowledged that not everyone will take action regarding UFs. 
Additionally, actions may not always realise the expected outcome. This lack of guaranteed success could motivate 
not to want to know UFs or to relativize medical actionability.

Psychological consequences: Patients repeatedly mentioned that, in essence, the disclosure of UFs always 
implies bad news and hence will cause psychological distress. Moreover, disclosure may cause a constant waiting 
for the first disease symptom, even if disease might never occur. In line with this idea and despite the desire to 
receive particular UFs, many participants preferred a partly open and unknown future. They considered (health) 
risks inherent to life and being aware of too many risks may be paralysing and even decrease the actionability 
of knowledge, since it is impossible to act upon every risk. Therefore, life should also be taken as it comes. On 
the other hand, patients noticed that refusing UFs only avoids psychological distress but not the actual, physical 
risk. Therefore, some preferred to know rather than not to know. Despite UFs’ psychological impact, most par-
ticipants considered themselves able to handle these results. Several participants mentioned specific reasons for 
this assumed ability, usually related to their (scientific, medical, etc.) job or studies. Remarkably, “other people” 
were not always supposed to be able to cope with UFs and the importance of genetic counselling for successful 
coping was repeatedly emphasised.

B. Lived illness experiences. The second component of UFs’ meaning is based on the difference between, 
on the one hand, lived experiences of symptomatic illness and diagnostic test results and, on the other hand, 
reflections on presymptomatic conditions and abstract test results. This component contains three subcompo-
nents: symptomatic experience, diagnostic focus and abstract information. It will be shown that reflections on 
abstract information regarding presymptomatic UFs are affected by symptomatic illness experiences and a diag-
nostic focus, and that the interaction between the three subcomponents affects patients’ valuation of preventive 
actions.

B1. Symptomatic experience. All but one participant experienced IRD-associated symptoms: most patients suf-
fered from night blindness and tunnel vision and they had experienced a visual decline. As professionals were 
not able to provide an exact prognosis, patients considered the evolution of their IRD unpredictable, which 
was mostly experienced as distressing. Nevertheless, some participants preferred an unknown over a negative 
prognosis.

The impact of IRD was described as ubiquitous. Participants provided mobility and job-related examples, 
such as the inability to drive a car or the necessity to change or quit one’s job. Many participants tried to accept 
the consequences of their illness and emphasised what was still possible. Nevertheless, they regularly met the 
limits of coping strategies, since many activities were still challenging or impossible.

B2. Diagnostic focus. Many patients emphasised that, concerning the IRD-related genetic test, they were spe-
cifically interested in diagnostic results. The disclosure of diagnostic test results had generally been appreciated 
positively, since these results may be a first step towards (future) treatment or be relevant for relatives. Neverthe-
less, many patients also minimised the importance of diagnostic test results, as these did not change their illness 
experiences and were merely a confirmation of a clinical diagnosis they already knew. Contrary to their hopes, 
most patients realised that medical treatment would not be available on short notice.

In line with the diagnostic focus, various patients noted that UFs would be valuable side-effects of a test but 
not their core interest. Particularly valuable UFs would be those that would be relevant for or related to their IRD. 
Many patients also would not be interested in diagnostically unrelated UFs if there was no symptomatic reason 
for a genetic test. Correspondingly, very few participants aspired to actively pursue SFs. As an additional argu-
ment, they stated that they were not more at risk for UF- or SF-associated conditions than the general population.

Table 1.  Main findings and illustrative quotes regarding the components of UFs’ meaning from a patient 
perspective.

C. Family embedding

Family relevance of IRD-related test results
↔ Limited family relevance of UFs (Quote)

On the one hand, I think it may be good to know for which diseases 
I have a predisposition. But on the other hand, maybe I prefer not 
to know all of this and to see whether it ever comes to that. But 
then again, I think this is a bit contradictory […]. I don’t want my 
children to have IRD. But for other diseases, I wouldn’t do the same. 
It’s so difficult to choose one side or the other. (Participant 4)
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B3. Abstract information. Contrary to patients’ diagnostic focus, participants considered the possibility of pre-
symptomatic UFs more ambivalent: these results could be valuable but were also quite abstract.

To overcome the abstract character of presymptomatic UFs, some participants applied a strategy of what 
we will call “symptomatic echoing”: motives for (not) wanting to know UFs and participants’ interpretation of 
UFs’ potential qualities echoed elements of IRD experiences. Many patients wanted to receive medically non-
actionable UFs and frequently explained this by referring to the medical non-actionability of an IRD and their 
positive experience with receiving IRD-related test results. Some participants also suggested that their way of 
managing UFs would be comparable to their IRD-associated coping strategies.

Nevertheless, the difference between diagnostic, IRD-related results and presymptomatic UFs affected par-
ticipants’ valuation of preventive actions. Many participants had based several (professional, mobility-related, 
etc.) decisions on assumptions about the evolution of their IRD. Some participants had learned to use a white 
cane or to read braille, even though they did not need these skills yet. Nevertheless, these preventive actions 
were considered valuable for possible future situations. Contrarily, the value of preventive actions in function 
of UFs was questioned sometimes. UFs may never cause actual disease and people suspected the usefulness of 
reorienting one’s life towards a future that might never happen. Hence, some participants stated that actions 
concerning UFs could wait until first symptoms would occur.

C. Family embedding. The last component addresses patients’ embedding in their family context. The 
impact of family embedding was most clear in patients’ ideas about disease prognosis and about the family rel-
evance of genetic test results.

C1. Disease prognosis. When participants had a close family member who was also affected by an IRD, they 
often perceived this family member’s symptoms and progress as a possible preview of their own illness evolution. 
Family members with an IRD could partly counter the uncertainty caused by an unknown prognosis and their 
coping strategies were frequently appraised as valuable examples.

The importance of a family example of illness also appeared in the context of UFs. Many participants indicated 
a family history of (non-IRD associated) disease, such as cancer or a cardiovascular condition, as a strong stimu-
lus for wanting to know potentially associated UFs. A family example of illness would strengthen the reliability 
of identified UFs and patients would perceive these findings as not completely unexpected. They also assumed 
that these findings would motivate to take real action.

C2. Family relevance of genetic information. A major concern among participants was the recurrence risk of 
IRD and therefore, they valued IRD-related test results also because of their potential relevance for (future) chil-
dren and relatives. Most participants had positive experiences with informing relatives about IRD-related test 
results. They considered this communication self-evident or even morally required.

Conversely, participants were less concerned about the relevance of potential UFs for relatives and future 
generations. One participant explicitly acknowledged the difference between his/her strong desire not to pass 
IRD on to future children and his/her ambivalent interest in UFs.

Most participants indicated that they would only inform their partner and first degree relatives about UFs. 
Few felt responsible to inform the extended family and they expected this communication to be rather difficult, 
since UFs have an abstract (because usually presymptomatic) character. Hence, participants feared that family 
members could deem these results irrelevant or even unwanted.

Discussion
This study investigated the meaning of UFs in a diagnostic context from the perspective of adult patients with 
an IRD. This meaning was composed of three components that referred to qualities of the UF itself, patients’ 
lived illness experiences and family embedding. The components frequently interacted, resulting in a complex 
meaning structure and nuanced motives regarding disclosure. This nuanced perspective on UFs and SFs has 
been reported before and is an important correction to the assumption of an unspecified interest in all genomic 
 information12, 14, 19.

The first component related to UFs’ result-specific qualities. Patients emphasised the actionability, penetrance, 
severity and age of onset of the UF-associated condition, characteristics that have been emphasised before by both 
patients and  professionals6, 13, 15, 21. However, an accordance between both stakeholders’ ideas should be perceived 
with caution, since they may interpret these characteristics differently. Most patients interpreted actionability 
in a broad sense of personal utility that largely exceeded medical interventions. The interest in personally useful 
results has been expressed in other patient-focused studies but contravenes the disclosure preferences of most 
 professionals9, 11, 12, 15. Moreover, it contravenes disclosure preferences of some cancer patients having less inter-
est in medically non-actionable UFs, possibly because of a focus on therapeutic  actions3, 16, 30. Many participants 
of our study also expressed ambiguous ideas on UFs’ operational (action-related) consequences. In line with 
existing literature, they seemed convinced to take preventive action in accordance with genomic  information13. 
Nevertheless, the abstract character of UFs may attenuate patients’  motivation12. Some participants characterised 
UFs’ actionability as a quality that would be mainly valuable when the UF actually results in disease. This way, 
UFs’ presymptomatic character may result in a lower uptake of preventive actions than suggested, an idea that 
aligns with the moderate operational impact of genetic and genomic information in  general31, 32. Participants’ 
remark that there is no guaranteed success of actions may additionally weaken UFs’ operational consequences. 
As a hypothesis, this remark may be justified by symptomatic echoing and experienced confrontations with the 
limits of coping strategies for IRD.
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Concerning the psychological consequences of UFs, the possibility of distress has been identified as an impor-
tant motive against disclosure in this and other  studies13, 16, 33. People may not want to receive too many UFs and, 
instead, prefer a partly open  future30, 34. This desire could mirror some patients’ preference of an uncertain over 
a negative IRD prognosis. On the other hand, our study participants, as well as participants of several cancer-
focused studies, generally trusted their own ability to psychologically cope with  UFs18, 20. This confidence might 
be caused by the idea of having a better genetic literacy than “the standard patient” and by feelings of resilience 
and self-efficacy based on previous disease  management12, 18. The assumption that the disclosure of UFs will be 
similar to the neutrally or positively experienced disclosure of diagnostic findings may further support partici-
pants’  confidence35, 36.

The second component of UFs’ meaning refers to patients’ lived illness experiences, an element of which the 
importance had already been suggested. On the one hand, existing literature claimed that, for instance, cancer 
and rare disease patients’ focus is on symptomatic conditions and diagnostic test results rather than on UFs or 
 SFs12, 19, 30, 37. On the other hand, several studies suggested that a diagnostic focus may also increase (parents of) 
patients’ interest in UFs and SFs, especially when they did not receive diagnostic test results  yet9, 10, 20, 34. These 
people may hope for UFs that could be associated with their symptomatic condition and hence provide a (partial) 
 diagnosis9, 10, 20. Our study, however, does not confirm this interest in UFs because of an unsolved diagnostic 
quest. With one exception, our study included patients who already received a genetic diagnosis. Still, they 
expressed an interest in UFs and even particularly in UFs that may be relevant for their IRD-diagnosis. Hence, 
we suggest that patients’ diagnostic focus and the disclosure of a genetic diagnosis should not be interpreted 
as, respectively, an absolute catalyst or inhibitor of patients’ interest in UFs. Rather, patients’ symptomatic and 
diagnostic focus contribute, together with specific qualities of the UF and patients’ family embedding, to people’s 
particular interest in UFs.

Thirdly, patients’ family embedding affected UFs’ interpretation, especially concerning disease prognosis 
and genetic information’s family relevance. A patient’s family history of disease could provide valuable examples 
concerning disease prognosis for both IRD and UFs-associated diseases. This way, patients’ family embedding 
could stimulate their interest in specific UFs, an idea that has been suggested  before10, 12, 19, 21. This interest may 
obviously be triggered by a higher risk for illness. Moreover, it could be considered a family-wide variant of 
symptomatic echoing where family-wide illness experiences counter the abstract character of presymptomatic 
UFs. This hypothesis is supported by the claim that subjective perceptions of disease risk are driven more by 
family history than by objective  data38. Finally, patients made a difference between diagnostic test results’ and 
UFs’ family relevance and, hence, they considered the impact of family embedding differently in both contexts. 
Whereas most patients were convinced of the family relevance of diagnostic test results, they were generally less 
concerned about UFs’ family relevance and they would be less inclined to communicate them to relatives. UFs’ 
abstract character may partially explain patients’ restricted awareness of UFs’ potential family  relevance12. Also 
concerns about bringing bad news to family members have been identified before but these conflict with studies 
that reported a strong interest in UFs because of their potential value for family and (future)  children20, 30, 37, 39.

UFs’ complex meaning inherently affects effective counselling procedures. Generally, patients must be granted 
enough time to carefully consider UFs’ meaning and potential  consequences37. To avoid an information overload, 
binning systems, which categorize UFs according to their characteristics and possible impact, are frequently 
used counselling  strategies40. However, divergent interpretations of UFs’ qualities challenge the implementation 
of such binning systems. Professionals and patients particularly differ concerning their understanding of UFs’ 
actionability since they tend to consider, respectively, medical actionability and personal utility as necessary 
or sufficient criteria for  disclosure15, 19, 41, 42. Enabling the disclosure of medically non-actionable findings may, 
however, raise problems since personal utility may become an unspecified umbrella concept that stimulates the 
disclosure of any possible  UF43, 44. To overcome the difficulties concerning medical actionability and personal 
utility, it has been suggested to discard these characteristics and, instead, consider UFs’ pathogenicity as a suf-
ficient criterion for  disclosure45.

Moreover, UFs’ complex meaning from a patient perspective implies that counselling should not only address 
UF-specific qualities but also patients’ illness experiences and family context and, hence, be personalised and 
context-dependent30, 42. For instance, patients’ diagnostic focus suggests that they differentiate a clinical context 
from a screening opportunity. Counselling procedures should acknowledge this diagnostic focus but should 
also help patients to overcome the abstract character of UFs and help them understand the potential value of 
preventive actions for presymptomatic findings.

To our knowledge, this is the first IPA-study on UFs’ meaning from the perspective of adult patients with 
a monogenic disease. Some limitations should be mentioned however. Participants were selected by genetic 
professionals/treating physicians. They may have excluded persons who they considered unsuitable for partici-
pation because of linguistic, psychological or other reasons, which may have resulted in a biased sample. Even 
though all participants had experienced illness and/or genetic testing, they had not actually received UFs. Some 
explicitly identified this lack of experience as a barrier to an adequate interpretation. However, the prospective 
interpretation of UFs will probably be similar to clinical situations where patients have to decide on disclosure 
before genetic results are returned. Finally, more women than men participated in this study. No gender dif-
ferences were observed but the research design of this study does not allow for a meaningful identification of 
gender-based differences.

Data availability
None of the data generated and analysed during this study are publicly available for reasons of personal privacy, 
but they are available from the corresponding author in response to a reasonable request.
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