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Abstract
Background:

Data on the modalities of disclosing genomic secondary �ndings (SFs) remain scarce.  We explore cancer
patients’ and the general public’s perspectives about disclosing genomic SFs and the modalities of such
disclosure.

Methods:

Sixty-one cancer patients (n=29) and members of the public (n=32) participated in eight focus groups in
Montreal and Quebec City, Canada. They were asked to provide their perspectives of �ve �ctitious
vignettes related to medically actionable and non-actionable SFs. A thematic analysis of the transcripts
was conducted.

Results:

Cancer patients and members of the public were open to receive genomic SFs, considering their potential
clinical and personal utility. They believed that the right to know or not and share or not such �ndings
should remain the patient’s decision. They thought that the disclosure of SFs should be made mainly in
person by the prescribing clinician. Maintaining con�dentiality when so requested and preventing genetic
discrimination were considered essential.

Conclusion:

Participants in this study welcomed the prospect of disclosing genomic SFs, as long as the right to
choose to know or not to know is preserved. Policies and practice guidelines aiming to protect genetic
information con�dentiality, and patients’ and families’ autonomy, physical and psychosocial wellbeing are
expected.

Background
The advent of high-throughput platforms has made it possible to sequence billions of DNA base-pairs
faster and at lower costs than conventional sequencing (1). New sequencing technologies offer several
advantages and may be used for several purposes, particularly in personalizing oncology treatments (1–
4). Despite the potential bene�ts of sequencing technology, its use in clinical practice can also be
problematic (5). Indeed, secondary �ndings (SFs) from exome/genome sequencing may predict drug
response or toxicity and reveal a predisposition to serious medical conditions in tested individuals (6, 7).
In some cases, such �ndings may help in disease prevention and treatment adjustment (8). In others,
preventive or therapeutic options may not be available. Being aware of genetic susceptibility to a serious
illness, for which there is no treatment, can psychologically affect patients and their families (9).
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Genetics professional societies are divided on the extent to which SFs should be investigated and
communicated to patients. In its 2016 policy statement, the American College of Medical Genetics and
Genomics (ACMG) advocated that, when genome sequencing is ordered, 59 variants associated with 27
diseases or disease groups amenable to medical care be searched and disclosed, regardless of patient’s
age and reason for consultation (10). The ACMG also offers patients the option to refuse the analysis or
the reception of SFs related to the 59 variants above (10, 11). The European Society of Human Genetics
(ESHG) and the Canadian College of Medical Geneticists (CCMG) favor the search for actionable and
highly penetrant variants but recommend that speci�c clinical issues and sets of genes are targeted to
avoid discovering unexpected or uninterpretable variants (4, 12). The ESHG also speci�es that tested
individuals' right not to know SFs should not always override healthcare providers’ duties toward patients’
and their families’ health (4). Moreover, laws and policies across countries are characterized by diverse,
confusing or, at times, contradictory positions about handling genomic sequencing results (13). This lack
of consensus in legislations and recommendations shows the complexity of conveying genomic SFs to
patients.

Several quantitative and qualitative studies have shown that patients, healthcare professionals, and the
lay public tend to have positive attitudes about disclosing genomic SFs both in research and clinical
settings (14, 15). However, the type of results that should be generated and made available to patients
remains less clear (14). Indeed, while professional genetics societies recommend exclusively disclosing
SFs, for which prevention and treatment are available, tested individuals might be willing to receive SFs
related to untreatable or unpreventable medical conditions (15). This would widen the spectrum of
disclosable SFs and complexify the modalities of such disclosure. Moreover, the moment, manner, and
type of provider who discloses SFs might be important to some patients, particularly those already dealing
with a serious disease. Nonetheless, stakeholders’ preferences regarding such questions have been little
explored. Finally, the type of support that prospective tested individuals need concerning SFs disclosure
has also received little attention so far. Therefore, we conducted the present study to explore the
perspectives of cancer patients and healthy members of the public about disclosing genomic SFs, the
modalities of such disclosure, and their support needs in such matters.

Materials And Methods

Participants
A focus group study was conducted targeting cancer patients and members of the public. Cancer patients,
who may have undergone genetic testing, were identi�ed in three sites: the Deschênes-Fabia Breast
Diseases Center and the Department of Urologic Oncology of the Quebec City University Hospital, and the
Department of Genetic Medicine of the Montreal University Hospital Center. Potential participants were
approached during a follow-up visit or called by a research assistant or nurse who explained the study,
con�rmed their eligibility and obtained their written consent. Cancer-affected participants’ contact
information was forwarded to the private research �rm in charge of organizing and conducting the focus
groups. Participants from the public were recruited through the research �rm panel made up of people
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randomly recruited by telephone and never diagnosed with cancer. All prospective participants received a
con�rmation letter and a phone call the day before the focus group to con�rm their presence. Participants
from the public signed the consent form at the beginning of the focus groups.

Data collection
Eight focus group discussion sessions were conducted from April to July 2018, separately in men (n = 4)
and women (n = 4), patients (n = 4) and members of the public (n = 4). These group discussions were held
in Montreal (n = 4) and Quebec City (n = 4) in a specially equipped room at the research �rm facility. An
experienced female moderator conducted the discussions using a semi-structured discussion guide
developed by the research team. This guide includes a case example of a patient diagnosed with colon
cancer presenting drug resistance, and for whom genome sequencing was requested to investigate the
origin of such resistance. Five hypothetical SFs from the patient’s genome sequencing were presented in
�ve clinical vignettes. These vignettes revealed the patient’s predisposition to four medically actionable
and non-actionable diseases, namely hypercholesterolemia, Alzheimer's disease, Wilson’s disease, cystic
�brosis, and a variant of unknown signi�cance (VUS). The discussion guide contains questions that allow
documenting participants’ opinions, attitudes, preferences, and psychological support needs regarding
genomic SFs disclosure. They were also asked about policies and practice guidelines regarding SFs. At
the beginning of each group, the moderator informed participants that she was not a member of the
research team and that research team members would be observing discussions behind a one-way mirror.
She reminded participants of the study objectives and provided them with basic information about
genomics and SFs before presenting the case example and vignettes. The moderator asked each
participant to read the vignettes and pretend they were a cancer patient receiving the SFs disclosed in the
vignettes. When needed, the moderator asked further open-ended questions. Each group discussion lasted
about 2 hours. They were audio and video recorded and transcribed verbatim. Each participant received
$75 (CAD) compensation.

Data analysis
A thematic content analysis of the transcripts was conducted. One member of the research team (SC)
developed an initial deductive codi�cation framework based on the scienti�c literature, themes in the
discussion guide, and study objectives. Two research team members (SC, BM) independently coded
discussion transcripts and compared �ndings. Differences were resolved by consensus. Following an
inductive approach (16), subthemes that emerged throughout the analysis were added to the initial
codi�cation framework. The codi�cation process was assisted by QDA Miner (Provalis Research,
Montreal, Canada), and coded excerpts were placed under their corresponding subtheme and theme.
Excerpt �ndings were abstracted using the method developed by Miles and Huberman (17).

Ethical considerations
The Ethics Review Boards of the CHU de Québec (Quebec City University Hospital) and the CHU de
Montréal (Montreal University Hospital) approved this study. Participants provided informed consent
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before the focus groups. Their �rst names only were used to maintain con�dentiality. Reported quotes
were anonymized.

Results
Table 1 presents the characteristics of the sample. Sixty-one cancer patients (n=29) and members of the
public (n=32) participated in the focus groups. They were mostly female (56%). Fifty-one percent were
aged over 50 and had a college education. Participants worked in diverse �elds.

The right to choose to know or not to know
Quotes related to this section are presented in Table 2. Participants generally agreed that patients should
be given the choice to know or not to know genomic SFs, and this, more importantly, when such results
concern a serious medical condition (Quote 1). They thought that the option to receive this information, or
not, should be offered before prescribing the test, and separately for actionable, non-actionable �ndings,
and VUS (Quote 2). Some participants stated that healthcare professionals had to reveal SFs to their
patients, particularly when these �ndings have implications for children (Quote 3). One participant
revealed that she initially thought it was illegal not to share this type of information with patients (Quote
4).

Motivations to know or not to know

Quotes related to participants’ motivations whether to receive genomic SFs or not are provided in Table 3.
A detailed report of such motivations and related quotes are presented in Tables 4 and S1. In general,
participants who were inclined to receive SFs wanted to make informed decisions regarding their health,
that of their family members, their life in general, their career, and reproductive options. They also wanted
to raise awareness among their relatives and ensure family support in the event of disease. Participants
who did not wish the return of SFs mentioned the potential negative psychological impacts, the absence
of treatment for some diseases, and di�culties obtaining adequate health or life insurance coverage.    

Hypercholesterolemia: The majority of participants agreed to receive SFs regarding hypercholesterolemia.
The main reason was to obtain as much information as possible to decide whether to protect or improve
their health through preventive and therapeutic measures (Quote 5). Those who were hesitant considered
that a genetic predisposition to hypercholesterolemia was not a priority in the context of progressive
cancer, and they would not want to have the additional stress (Quote 6).

Alzheimer’s disease: Most participants wanted to receive SFs revealing a genetic predisposition to
Alzheimer's disease. This decision was motivated by the need to know whether there is a familial genetic
predisposition to the disease, the ability to warn potentially at-risk family members, ensure their support
and understanding. They assumed that knowing their predisposition to this disease might prompt them to
take preventive measures, get medical attention, and supportive treatment earlier in the course of the
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disease. On the other hand, other participants were less inclined to receive SFs related to Alzheimer's
disease to avoid having it affect their life negatively (Quote 7).

Wilson’s disease: Most participants also wanted to know whether they were carrying a variant
predisposing to Wilson’s disease. Such information would help them make informed decisions regarding
reproduction. They believed that this information would help fast-track their children’s care in the case of
an unexplained or hard to explain illness. One participant shared her concerns about the risks of not
obtaining proper insurance coverage for her children due to a potential predisposition to Wilson’s disease.
She reported having herself been denied insurance coverage due to her family history of breast cancer
(Quote 8). 

Cystic �brosis: Participants generally agreed to receive SFs concerning cystic �brosis. They wanted to be
in full knowledge of the facts, be psychologically prepared, and make informed reproduction decisions
(Quote 9). Such information would also lead them to inquire about whether their children would be able to
get insurance coverage. Participants who did not want or were hesitant to know about a cystic �brosis
variant were motivated by the absence of treatment. They did not want to feel overwhelmed as they would
already be affected by cancer. They would prefer to keep on living without worrying about being
predisposed to another disease.

VUS: Opinions were particularly divided on the return of a VUS. Participants in favor of receiving such a
result believed it could serve as a starting point for familial genetic investigations. Some participants said
that they preferred to live while being aware of such a variant even though more stressful. Also, not being
informed and tagged for a VUS might mean missing a �nding that might become relevant in the future
(Quote 10). However, those who were not in favor of receiving such information found it too stressful and
concerning to live with. The very nature of a VUS (absence of known health consequences or potential
therapeutic and preventive strategies) also makes the communication of its existence irrelevant to those
participants (Quote 11).

When to disclose SFs?
Some participants expressed the need to be informed about SFs at the same time as the main results of
the genomic sequencing are given. For cancer patients, the information received could allow for better
cancer treatment planning. Other participants from the public preferred to deal with the cancer �rst, and
SFs disclosed after patient recovery. Several participants also believed that the attending physician should
evaluate the patient’s pro�le and decide whether their age, psychological, emotional, and physical status
or disease stage is compatible with genomic SFs communication (Table 5, Quotes 12-14).

Who should disclose SFs?
Participants thought that the prescribing physician, in this study, the oncologist, should communicate
genomic SFs to the patients. As oncologists monitor cancer patients during their treatment, participants
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thought they should refer patients to family physicians or specialists (Table 5, Quotes 15-17). Family
physicians were perceived as capable of communicating SFs, particularly for hypercholesterolemia, as
they know the patients well, and �ndings have no impact on the patient’s cancer management (Table 5,
Quote 18). According to some participants, family physicians could refer patients to a specialist or be
accompanied by one when communicating the results. Nurses and psychologists were considered
capable of discussing SFs with patients and supporting them after receiving such �ndings from
physicians. Social workers were also regarded as capable of �lling in for physicians. Some participants
showed interest in consulting genetic counselors, as they were perceived as well-equipped to answer
questions regarding disease risks (Table 5, Quote 19). Several cancer participants shared their own
genetic testing experience and explained that it is the geneticist that orders the DNA sampling and
announces the results (Table 5, Quote 20). They also thought that these results could be transmitted to the
oncologist after being communicated at the genetics clinics. In general, participants thought it essential
for healthcare professionals to inform patients about genomic SFs to be knowledgeable about genetic
diseases, be a good communicator, show empathy, and have time to discuss (Table 5, Quote 21). 

How should SFs be disclosed?
For a vast majority of participants, the best way to deliver SFs is during a face-to-face visit with a
healthcare professional. Such a visit would allow patients to ask questions and obtain support and
information on prevention and disease risks (Table 5, Quote 22). Some participants wished to be
accompanied by a friend or family member during their encounter with healthcare professionals. Such a
companion might help the tested individual control his emotions and better understand the result
implications (Table 5, Quote 23). Other participants did not want to be accompanied as they viewed such
visits as personal. Besides, they did not want to deal with family members' emotions and sadness (Table
5, Quote 24-26). Several participants revealed that they did not mind receiving hypercholesterolemia-
related SFs by phone, letter, email, or text message (Table 5, Quote 27). Treatment availability, the relative
ease of hypercholesterolemia management, and its benign nature appeared to be the reasons behind this
choice.

Informing family members
Participants were divided about sharing genomic SFs with their relatives. Those who were in favor felt that
the tested individuals should be the ones to make the decision about communicating their results to their
relatives. In cases where there might be a risk to a tested individual’s offspring, these participants wished
to inform their partner/spouse and their children (Table 5, Quote 28). Once aware of the risks, the children
and other family members could take preventive actions (Table 5, Quote 29). These participants believed
that physicians should strongly advise that tested individuals inform their relatives, particularly when the
results involve disease risks to descendants. Several participants agreed that physicians could inform
relatives but only after obtaining patients’ consent. A pre-written letter inviting family members to genetic
counseling and testing was suggested to initiate discussions with relatives about genomic SFs. However,
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other participants believed that relatives should not be made aware of genomic SFs, especially if they are
known to panic easily. One participant said that he felt scared and uncomfortable to share his results with
his relatives due to their tendency to panic (Table 5, Quote 30). Additionally, these participants thought
that family members should be asked �rst whether they want to be informed about such �ndings.

Participants’ support needs
Participants wished that patients be warned about the possibility of genomic SFs before undergoing the
test. They wanted guidelines to be elaborated to harmonize the patients’ management and genomic SFs.
They were also in favor of laws or policies that would limit access to such �ndings and would prevent
insurance and employment discrimination (Table 5, Quotes 31 & 32).  Moreover, participants were
interested in receiving information or documentation (pamphlet, booklet) on disease risks and prevention
options. They also wished to have access to support groups, be guided towards psychosocial support
resources, a dedicated website, or specialist physicians after the return of SFs or when the related disease
occurs (Table 5, Quote 33). They recognized that they might also need healthcare professionals' support
to inform family members, like organizing a family meeting.

Discussion
In this study, most cancer patients and members of the public manifested a desire to receive SFs from
genome sequencing for medical conditions that are amenable to treatment or not. There was an
agreement among all participants that patients have the right to autonomously decide on the return or not
of such �ndings, the type of SFs they want returned, and the extent to which they want to share them with
other persons, including family members. Participants’ motivations to receive or not genomic SFs were
both medical and personal and varied according to the disease’s treatability and severity. Regarding
disclosure modalities, they considered that SFs should be returned in a face-to-face visit by the prescribing
clinician who should know about genetic diseases and have good communication skills. In the case of
ongoing disease, they felt that SFs could be conveyed at the same time as primary results are divulged or
after patient recovery. Finally, participants wished to see laws, policies or practice guidelines developed to
protect con�dentiality and prevent genetic discrimination.

This study is original in that it extensively examined patients’ and public’s preferences regarding the
modalities for disclosing �ndings. We found little or no differences in viewpoints between cancer patients
and participants from the public concerning the topics covered. This is consistent with previous studies
where patients and lay individuals expressed the will to enjoy their right to autonomous decision-making
and showed no disposition to rely on providers for the return of genomic sequencing SFs (18-22). In
Brothers et al. (2017), patients wanted secondary variants to be analyzed and disclosed according to their
preferences (23). Patients’ freedom of choice is acknowledged in the ACMG 2016 policy statement.
Professionals of this organization make conditional upon the patient’s consent the analysis and
disclosure of variants not related to the primary indication of genomic sequencing (10). Also, in some
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previous studies, genetics specialists seemed inclined to give tested individuals the choice to know or not
and to abide by their decision regarding the disclosure of SFs (24-27).

In previous studies, patients, parents of children affected by a genetic condition, adolescents, research
participants, and individuals from the general population were generally favorable to disclosing genomic
SFs (19, 28-38). The justi�cations behind this preference were similar to those formulated by the
participants in the present study. They included the option to take preventive or therapeutic actions, make
an informed decision regarding different aspects of their life (career, reproduction, familial support,
leisure), and contribute to research advancement (18, 19, 36, 39).  As desired by participants in the present
study, parents of affected children and lay individuals in other studies wanted to learn about SFs during a
consultation with a healthcare professional knowledgeable of the discovered pathogenic variants, the
disease it predisposes to, and its genetics components (19, 32). This professional should also use clear
and comprehensible language. Parents of children affected with rare diseases in Kleiderman et al. (2014)
also wanted result recipients to bene�t from psychosocial support when needed (32). Consistent with the
present study's �ndings, not all participants in previous studies wanted to receive genomic SFs (19, 33, 40,
41). The potential negative psychosocial impacts, the lack of clinical utility were also part of the rationale
behind such a stance (18, 19, 33, 36, 40, 41). Furthermore, concerns regarding the con�dentiality of the
results and genetic discrimination were also expressed in other studies by non-healthcare professionals
(18, 19, 37).

Personal or familial experiences with a disease may in�uence tested individuals’ propensity to receive SFs
in different ways. Indeed, participants already suffering from hypercholesterolemia in this study
particularly welcomed the idea of returning SFs related to such disease. Moreover, a cancer patient wanted
to have SFs returned to ensure that her body was running well despite several comorbidities.  However, a
participant from the general population, seemingly proud of having survived several serious diseases,
reported that he did not want to hear anything about predisposition to an additional disease. In the same
vein, most hereditary cancer patients in Houdayer et al. (2019) were unfavorable to the search for SFs.
They did not want to live through another announcement as traumatic as their diagnosis (22). However, in
the same study, parents of children affected by an undiagnosed disease showed high interest in receiving
SFs that might have helped to elucidate the origin of their children’s disease (22). 

Some participants in the present study suggested that SFs be disclosed by the family physician and the
disease specialist. For their part, genetics, legal and bioethical experts in Gourna et al. (2016) considered
that SFs should be disclosed by a multidisciplinary team comprised of several specialists capable of
offering comprehensive management to the patient (25). In the absence of such a team, as some
participants in the present study, these experts perceived genetic counselors as well prepared to disclose
and discuss genomics SFs with patients. Participants in the present study also wished that clinicians
ordering genome sequencing discuss potential SFs with them before proceeding. In Appelbaum et al.
(2014), patients thought that, while obtaining their consent to the test, clinicians should also debate
disease prevention options, eventual errors in the interpretation of variants, potential psychological
impacts, and the evolution in variant signi�cance with scienti�c advances (42).
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This study presents some strengths and limitations. The double coding of discussion transcripts by two
different researchers and consensus �ndings increases the study results' validity. This study allowed for
gathering the perception of a relatively large sample about the disclosure of SFs in the hypothetical
context of progressive and drug-resistant cancer. The qualitative approach allowed participants to justify
their points of view. The focus groups were conducted by a neutral moderator, which allowed participants
to freely express their opinions. However, as a non-medical professional, the moderator could only provide
participants with a limited amount of information concerning symptoms, clinical impacts, and prognosis
of diseases not well known to participants among those proposed in the vignettes. Such information
could have better informed the participants’ viewpoints and might have impacted their opinions since the
perceived severity of a medical condition may play a role in potential recipients’ decision to learn or not
about related SFs (41, 43).

Conclusion and implications for practice and
research
In general, we found that both cancer patients and lay individuals were favorable to face-to-face
disclosure of SFs. Patients’ autonomy and the right to decide on the return or not of SFs and the type of
SFs they wish to receive were considered essential. Adverse psychological impacts represented the main
drawback or dissuasive factor to such disclosure. The willingness to be informed about SFs appears to
depend on participants’ values, disease experiences and perceptions, priorities in life, and self-perceived
ability to endure negative psychological effects. Modalities for prescribing genomic sequencing in clinics,
providing genetic counseling, and disclosing SFs should accommodate patients’ preferences and needs.
Professional societies and lawmakers could draw from our results and those from others to elaborate
nuanced recommendations and regulations that focus on standardizing clinicians’ approach and
preserving patients’ and families’ autonomy and wellness. Considering SFs while referring patients to
genetics clinics for counseling, communicating and managing such �ndings would undoubtedly increase
the healthcare professionals’ workload, the time spent with patients, and healthcare system expenditures
(44). Thus, adjustment might be needed in healthcare systems funding. Genetic counseling and laboratory
genomics reports could also be adapted to patients’ educational level and medical literacy (21, 25, 45).
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  Group
1
 

Group
2
 

Group
3
 

Group
4
 

Group
5
 

Group
6

Group
7

Group
8

Total
N=61

Participants
Public
Patients

 
10

 
7

 
7

 
8

 
 
9

 
 
7

 
 
8

 
 
5

 
32
29

Location
Québec
City
Montréal

 
10

 
7

 
 
7

 
 
8

 
9

 
7

 
 
8

 
 
5

 
33
28

Gender
Female 
Male

 
10

 
 
7

 
7

 
 
8

 
9

 
 
7

 
8

 
 
5

 
34
27

Age groups
25 or less
26 to 35
36 to 50
50 or
more

 
0
4
1
5

 
2
0
3
2

 
2
2
1
2

 
1
2
3
2

 
0
0
5
4

 
0
0
0
7

 
0
0
4
4

 
0
0
0
5

 
5
8
17
31

Education
High
school
College

 
7
3

 
4
3

 
4
3

 
5
3

 
3
6

 
3
4

 
3
5

 
1
4

 
30
31

 
 
Table 2. Quotes related to participants’ perceptions of the patients’ right to choose to know
or not to know about genomic sequencing SFs
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Selected quotes
Quote 1: “It is more a question about the other person’s willingness to know; it
comes from the patient’s point of view because it depends on his point of view. They
are not going to force him (the patient) to tell him directly. If he doesn’t feel like
knowing, it’s his body, and it’s him who decides if he wants to know or not what is
going on or not, whether he wants to worry or not. That’s the person’s choice.” Male
from the general Quebec City population 

 
Quote 2: “No, I do think that the person should be able to choose beforehand. If it’s a
diagnosis on which she can act, maybe she will be more inclined to want to know it.
If it’s a diagnosis on which she’s powerless, I don’t see why I would impose it on her.
If she decides that she doesn’t want to know, that’s her choice. But, I would respect
her choice.” Montreal female cancer survivor
 
Quote 3: “It’s good to have the choice. Also, if we have kids, to know…for the kids,
the risks that they may incur in the future. It is not only about the patient’s
responsibility (towards herself); there is also the responsibility towards her
relatives.” Montreal female cancer survivor.

 
Quote 4: “I was really surprised because to me it’s really the right to information so I
even thought that from a legal point of view, it was like illegal not to inform me of
the results… but I personally would like to know everything” Woman from the
Quebec City general population  

 
 
Table 3. Quotes related to participants’ perceptions of returning genomic sequencing SFs
about specific diseases and a VUS 
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variant  Selected quotes
holester- Quote 5: “We can adjust our diet according to that data. I have had high

cholesterol since I was 18, and so, I adjusted my life with medication,
training, healthy nutrition due to the diagnosis and the result I had. It
was very beneficial to know it, and to make an adjustment, and avoid
any coronary disease”. Montreal male cancer survivor. 
 
Quote 6: “Me, I would rather not be worried about small things like
that,…one day, I could be told “look, your lab results ( for
cholesterolemia) are not good, I’m going to prescribe you a pill for it”…
because I would already have cancer and all that…” Woman from the
Quebec City general population 

er’s
 
Quote 7: “…but my first answer was ‘probably not’ (to receive a result
showing that I’m carrying a genetic variant predisposing to Alzheimer's
disease) because I would fear that it would poison my life for nothing.
Because there is no treatment.” Woman from the general Quebec City
population 
 

disease

brosis

Quote 8: “On the other hand, for having experienced it, it may cause a
problem with insurability. That is why I’m hesitant; I experienced it, I
have children, and there are also cases of breast cancer in my family.
There have already been some refusals of insurance coverage. My sons
are young adults, but I would have a small hesitation. I agree with the
whole issue of prevention, to contribute to research advancement, but I
still have a small hesitation”. Female cancer survivor from Quebec City 
 
Quote 9: “Me, you see, to know that I was carrying a gene (pathogenic
variant), before having children, I would have the man who was going
to fertilize me tested, and we would decide not to have children”.
Female cancer survivor from Quebec City 
 
Quote 10: “Since science is always in constant progression, we don’t
know for now, but in five years from now, it may mean something.
Maybe, we’re missing something crucial”. Female cancer survivor from
Quebec
 
Quote 11: “There is an anomaly, but they don’t know if it is serious. Why
should I be informed about something that currently doesn’t cause any
health problems? So, if I eventually get sick and it’s odd, well then, they
can carry further research, but for now, I do not want to know about it.
I tell myself it doesn’t give me anything to bother with it if they
themselves don’t know what it is. An anomaly but almost everyone has
one for sure, and we are doing pretty well, so I do not want to know
about it.” Woman from the general Quebec City population.

 
Table 4. Participants’ motivations to receive or not to receive genomic sequencing SFs
according to the disease or the type of SFs
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sease/
e of SFs

Reasons or motivations to receive SFs Reasons or
motivations to

refuse the
disclosure of SFs

ercholes-
emia

-To make informed decisions to protect or improve
their health through preventive and therapeutic
measures 
-To be able to raise awareness among their families
-Availability of treatments 

-Not to aggravate
cancer-related
stress
-Not a priority in
the context of
progressive
cancer 
-Preference to
receive such
information after
recovering from
their cancer

eimer’s
ase

 
-To know whether there is a familial genetic
predisposition to the disease
-To be able to warn family members, ensure their
support and understanding if, one day, they start
having symptoms suggestive of Alzheimer’s disease
-To get medical attention and supportive treatment
earlier in the course of the disease, which hopefully
could improve their survival
-To be able to plan their career, live differently, enjoy
life, leave memories, mentally prepare themselves and
their relatives, make arrangements, and share wishes
for their end of life (Table S1, Supplementary Quote 1)
-To be able to take preventive or mitigating measures

 
-Absence of
treatment or
prevention
-Lack of
relevance for a
cancer patient
-Potential
detrimental
psychological
impacts 

on’s
ase

 
-To make informed decisions regarding reproduction
-To help fast-track their children’s care in the case of
an unexplained or hard-to-explain illness.
- To help orientate prospective familial genetic
investigations and preventive or therapeutic measures
in children (Table S1, Supplementary Quotes 2 & 3)
- To be able to raise awareness and discuss the
predisposition to Wilson’s disease with their families
and healthcare professionals

 
-Fear that their
children do not
obtain adequate
insurance
coverage
 

 
 
 
 
 
Table 4. Continued
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se/
of

Reasons or motivations to
receive SFs

Reasons or motivations to refuse the
disclosure of SFs

is
- To be in full knowledge and
ready psychologically
- To be able to protect or warn
their children 
- To be able to link children’s
eventual symptoms to the
disease
- To make informed decisions
about reproduction (Table S1,
Supplementary Quote 4)
- To inquire whether their
children would be able to get
insurance coverage

- Absence of treatment
- Not to overwhelm as already affected by
cancer 
- To keep living without having to worry about
a predisposition to another disease
- Not willing to be questioning themselves
about whether to have children given that
deciding not to have children would not be
compatible with natural selection

 
- To benefit from related
research and improve their
survival in case they develop a
related medical condition 
- To participate in research
related to such variant 
- Potential starting point for
familial genetic investigations
and development of new
treatment 
- Potential necessity for a
specific follow-up for carriers
of such variant
- Preference for living while
being aware of such variant
even though more stressful
- Less stressful, and easier to
live while being aware of such
variant    
- To be able to better
understand the development of
a disease related to such
variant 
- To avoid missing on a finding
that might become clinically
relevant in the future 
- To contribute to knowledge
advances and help the next
generations (Table S1,
Supplementary Quote 5)

 
-Too stressful and concerning to live with
-The very nature of the VUS (absence of
known health implications and therapeutic or
preventive strategies) makes the
communication of its existence irrelevant 
- Preference for that information to be
documented in the medical chart and to be
contacted once new data are available

 
Table 5. Quotes related to participants' perceptions about the modalities of disclosing
genomic sequencing SFs 
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me Selected quotes

ing

Quote 12: “The woman (in the case example) is in oncology, and she’s
undergoing tests for something, and they discover another thing. I don’t
know; there is also the moment. I don’t know if it’s the right time to tell her
while she’s already overburdened with what she already has” Woman from
the general Quebec City population
 
Quote 13: “If the patient is in the terminal phase, it’s useless to overburden
him with another disease…the patient is dying. He’s probably not even going
to develop the disease depending on the stage of his cancer.”  Male from the
general Montreal population
 
Quote 14: “I think that a physician faced with someone who is extremely
anxious; I think that he should use his judgment. If the person were to get
sick with anxiety at the thought of not knowing what they have or if it is
going to kill them or not, I don’t think that does them any favors. Woman
from the general Quebec City population
 

uld

ing 

Quote 15: “Maybe the physician who ordered the test, you expect that he
gives you the results that he requested, but maybe he could come a bit more
prepared, especially in cases where they may be a little bit less like
psychologists, at least, give you pamphlets or information or tell you “call
this place or go to see this person, and they will be able to help you out if you
have questions about them (SFs)’…” Woman from the general Quebec City
population
 
Quote 16: “In an ideal world, let’s say Alzheimer’s disease, the carrier gene,
the oncologist could, even before meeting his patient, consult a specialist
regarding this disease, and the Alzheimer’s specialist could take the time to
explain to the patient, well, if you develop it (Alzheimer’s disease), (here are)
the symptoms (that you could present). Same thing for Wilson’s disease. The
oncologist could call a specialist in that disease.” Woman from the general
Quebec City population
 
Quote 17: “Let’s say the oncologist announces that I have a genetic
abnormality predisposing to Alzheimer's disease, he won’t know how to
answer all my questions. So, then, I’m going to see an Alzheimer's disease
specialist. I tell myself, couldn’t the oncologist just transfer the information
to the Alzheimer’s disease specialist, and I could meet him first instead of…
Often; actually, we go down from one floor to another, and we walk
around.” Woman from the general Quebec City population
 
Quote 18: “Nothing prevents my family physician from getting my results
and telling me. I meet him every year; I keep in touch with him.” Montreal
female cancer survivor

 
 
 
 

 Table 5. Continued
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me  Selected quotes
uld

ing 

ed)

ing

d?

Quote 19: “Of course, I would maybe like to meet him (a genetic counselor)
to understand more, it’s that person’s world. He’s used to playing with the
genes, and all that stuff, so, I would like that…I know there’s nothing serious,
but I would like to understand and know the risks, and to learn more about it
(secondary findings).”     Woman from the general Quebec City population.
 
Quote 20: “…it should be the person who makes you undergo the tests. In my
case, it was ordered by the surgeon, but it’s the geneticist who gave me the
results. It must be him who transmits them…the person who makes you
undergo the tests is in the best position (to transmit the results).” Montreal
female cancer survivor
 
Quote 21: “Me, I think that it would take a specialist who can communicate
(several yes’s in the room), and who has time. No matter if it’s a physician
or a nurse because if we look at the health care sector, there are nurses who
are doing an outstanding job and who will take the time. They have more, I
think, the opportunity to do so, but they are going to take more time with the
patient than the physician. The physician has five minutes to tell you, and it’s
‘thank you, have a good day, see you next time’.” Woman from the general
Quebec City population
 
Quote 22: “But if it is something more serious like Alzheimer’s, Wilson’s
disease or cystic fibrosis, whether it is a physician, a nurse or someone else,
I would mostly want to have statistics or complementary information. What
are the odds that you pass it on to your children? If it’s Alzheimer’s disease
for you, for instance, what are the things that you can do to try to improve
the situation? Take memory tests or play memory games or things like that.
That’s that complementary information that I would like to have. I think that
this should be done in person in this case”. Male from the general population
in Montreal  
 
Quote 23: “Maybe it allowed me to keep control of my emotions or if I have a
blackout, the other (the person accompanying me) can keep the information
for me, and we can talk about it afterward”. Montreal female cancer
survivor  
Quote 24: “Me, I go about it alone. After that, I take everything in, and after,
I share what I wish to share.” Montreal female cancer survivor. 
 
Quote 25: “For my partner, me, I would tell her more personally because I
know her better, I know how to prepare her. In a fortuitous event, it’s more
stressful to see her reaction than other things. Thus, I would prepare her
calmly. I’m going to tell her, but I’m going to tell her more calmly.
Otherwise, it will degenerate, I know that.” Male from the general Quebec
City population  
 
Quote 26: “Me, one of the disadvantages that I would see…I think about the
whole process (of my disease): the (cancer) diagnosis announcement, the
treatments and all that…I didn’t want to have to deal with someone else’s
sadness because I’m the strong one in the family…You all, deal with your
sadness, me, I’m going to deal with mine.”  Montreal female cancer survivor
 
Quote 27: “I don’t know, I wouldn’t go that far because I already received
MRI or scan results by phone, and that didn’t cause me any problem. I think
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if I have a risk of hypercholesterolemia, and they announce over the phone
like that, it wouldn’t affect me at all.” Montreal male cancer survivor 

 

Table 5. Continued
mes Selected Quotes
ming
ly
bers

Quote 28: “I think that it’s the patient that must decide whether his family must
know or not. There are some things that I wouldn’t tell my children, but if it
implies that my children may have it later like Alzheimer’s, let’s say, I would
tell them that I carry a gene (pathogenic variant), and maybe that you (her
children) carry it also.” Woman from the general population in Montreal  
  
Quote 29: “The only thing I know is that with cystic fibrosis, and Wilson’s
disease, I would say to the children, ‘check if you are not carriers also because
if you have a partner who is a carrier, you have a one-in-four odds or two to
have a child affected by a disease. It’s more for prevention.” Woman from the
general Quebec City population 
 
Quote 30: “I am happy to be informed, but informing others is what scares me.
I don't know their reactions. Informing other people makes me uncomfortable.
Because we don't all have the same reactions. Some people panic.” Quebec
City male cancer survivor
 

port
s

Quote 31: “On the other hand, insurance companies should never know about
it (genetic predisposition). It should be forbidden by law, and completely
forbidden to discriminate based on genetic criteria …Based on observable
criteria like do you smoke or not, things like that. Your gender, the geographic
area where you live. All that is already proven, it’s already known, so why not
just stop there and make ‘systematic’ laws…deny the insurance companies the
right to ask for it (genetic information) and the option to set prices based on
genetic information.” Male from the general Montreal population. 

Quote 32: “Getting back to the law, should we also apply it to our employers?
There are many employers who make you pass blood tests when you are first
hired by a company…, but they can look for complementary information. They
can tell themselves, ‘I’m not hiring him; he’s predisposed to this and that’.”
Male from the general Montreal population.

Quote 33: “Maybe a support group, a phone number where you can call to
have more information, a website…Something concrete that the person can go
see, get informed, that the physician who conveys the result (genomic SFs)
gives him all this information so that he’s able to leave from there (the office),
and still feel a little, in control. I’m going to do that, I’m going to do that, and
I’m going to do that.” Montreal female cancer survivor.
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