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Abstract
Most secondary genomic findings (SFs) fall in the scope of primary care practice. However, primary care providers' (PCPs)
capacity to manage these findings is not well understood. We explored PCPs’ views and experiences of managing SFs
through a qualitative study. PCPs participated in semi-structured interviews about SFs from a patient in their practice or a
hypothetical patient. The interpretive descriptive methodology was used to analyze transcripts thematically through constant
comparison. Fifteen family physicians from Ontario, Canada participated (ten females; 6–40 years in practice across
community and academic settings). PCPs made sense of SFs through the lens of actionability: they actively looked for
clinical relevance by considering a wide range of immediate and future actions, including referrals, genetic testing,
screening, lifestyle changes, counseling about family planning, informing family members, future medication choice,
increased vigilance/surveillance, and managing results in the electronic medical record. PCPs saw clinical actionability as the
main benefit mitigating the potential harms of learning SFs, namely patient anxiety and unnecessary investigations. PCPs
conceptualized actionability more broadly than it is traditionally defined in medical genetics. Further research will be needed
to determine if PCPs’ emphasis on actionability conflicts with patients’ expectations of SFs and if it leads to overutilization
of healthcare resources.

Introduction

Genomic sequencing (GS), encompassing exome and gen-
ome sequencing, increasingly is available in clinical prac-
tice. There is growing evidence that GS improves diagnostic
yield for hereditary diseases in a variety of settings [1–3].
GS may also reveal incidental findings to the primary reason
for testing, such as medically actionable results for which
direct treatment or prevention is available, pharmacoge-
nomic variants, common disease single nucleotide poly-
morphisms (SNPs) conferring small risk changes, results for
rare, Mendelian genetic diseases, and carrier status results
[4, 5]. We use secondary findings (SFs) to include all
clinically significant results in addition to those deemed
medically actionable by the American college of medical
genetics and genomics (ACMG) [6]. Current guidance var-
ies on whether SFs should be reported: the ACMG suggests
a return of medically actionable results with patient consent
while the European society of human genetics (ESHG)
recommends against opportunistic genomic screening and
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routine return of SFs outside of research settings [6, 7]. Yet,
patients are increasingly interested in learning SFs beyond
those that are medically actionable [8–10].

Cohort studies indicate that over 85% of SFs generated from
GS are common disease, pharmacogenomics, or carrier status
results, which may largely fall into the scope of primary care
[11]. Primary care providers (PCPs) are also likely to be tasked
with managing SFs because of the shortage of genetics spe-
cialists, especially in rural areas: there are only about two
geneticists or genetic counselors per 100,000 Americans, 1 per
100,000 Canadians, and fewer than 0.5–1.2 per 100,000 Eur-
opeans [12–14]. However, PCPs describe barriers to managing
conventional genetic tests such as limited knowledge, time, and
access to genetics specialists [15–17]. These barriers are likely
magnified in dealing with the volume and variety of SFs. PCPs
are crucial to SF management in clinical care, but literature
exploring their capacity to manage these findings is very lim-
ited. Our objective was to describe PCPs’ experiences and
views of managing SFs from GS, an important step in the
anticipated large-scale adoption of genomic medicine.

Materials and methods

Design

Qualitative methods, specifically interpretive descriptive
methodology, were used to explore PCPs’ experiences,
meanings, and motivations in managing SFs [18, 19]. This
was a sub-study of an ongoing randomized controlled trial
(NCT03597165) recruiting patients with suspected hereditary
cancer to receive SFs from exome sequencing; the trial pro-
tocol is described elsewhere [20]. In brief, patients were
randomized to a control arm (receiving only variants asso-
ciated with cancer) or an intervention arm (receiving cancer
results and SFs of their choice). Intervention arm patients
chose to receive SFs from any combination of five categories
based on a validated decision-aid developed through a
usability study: (1) medically actionable and pharmacoge-
nomic results; (2) common disease SNPs; (3) rare Mendelian
results; (4) early-onset neurological results; and (5) carrier
status results [5, 21]. Table 1 provides examples of the SFs in

the actual and hypothetical reports. Patients received reports
developed by laboratory and medical geneticists and genetic
counselors in which results were generated through a com-
prehensive pipeline and reported in the five categories above
[20, 22]. The Unity Health Toronto Research Ethics Board
approved this qualitative study in January 2020.

Participants and recruitment

PCPs were recruited in two groups using courier mail,
email, telephone, and fax. Group 1 PCPs had a patient in
their practice in the trial intervention arm. All potential
group 1 participants were invited. Group 2 PCPs were
family physicians recruited from the professional networks
of JCC, YB, and MV through maximal variation sampling
across sex, geographic setting, and academic setting [23].
Since they were outside the trial, group 2 PCPs were all
provided the same sample sequencing report and consulta-
tion summary letter representative of reports and letters in
the trial. Prior to recruitment, no provider had a direct
relationship to the study. Participants were recruited until
data saturation was achieved, i.e., new information or
themes were no longer emerging from the data [23].

Data collection

Individual semi-structured phone or in-person interviews
were conducted; field notes were taken concurrently. AS
conducted all interviews, including three pilot interviews to
refine the interview guide and train the interviewer. The
interview guide covered the PCPs’ actual or hypothetical
experiences in managing the SFs, impact on clinical man-
agement, and prior genetics knowledge and experience. The
guide was informed by the literature review and pilot
interviews and iteratively adapted over the course of data
collection (see Appendix 1). Interviews were audio-
recorded and transcribed.

Data analysis

Data analysis was iterative with data collection [19]. As
per the interpretive description, data analysis began with

Table 1 Categories of secondary findings with example findings that could be reported.

Category Type of secondary finding Example of secondary findings that could be reported

Category 1 Medically actionable results including
pharmacogenomic variants

Hereditary hemochromatosis, familial Mediterranean fever, citalopram
metabolizer status, simvastatin metabolizer status

Category 2 Common chronic disease risks Crohn’s disease, celiac disease

Category 3 Rare and serious genetic results Hereditary blindness or deafness, Ehlers-Danlos syndrome

Category 4 Early-onset neurological results Early-onset Alzheimer disease, amyotrophic lateral sclerosis 1

Category 5 Carrier status results Cystic fibrosis carrier, biotinidase deficiency carrier

Based on Bombard et al 2018 European Journal of Human Genetics [5].
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repeated immersion in the data by reading and listening to
each interview multiple times. Initial codes were then
identified inductively from the first five interviews to
capture larger, more meaningful sections of data [19, 23].
Linkages and themes were created by constant compar-
ison within and between interviews by AS, YB, JCC, and
MV. Dedoose, a web-based qualitative software, was used
to manage codes.

Results

Participants’ characteristics

Fifteen family physicians practicing in Ontario, Canada
participated in interviews of about 50 min (range: 17–66
min). Three were from group 1 (PCPs with a patient in the
trial and received a real SF report and consult letter), and 12
were from group 2 (received the hypothetical SF report and
letter to review). All participants were in a group practice
with variation across age, years of practice, and practice
setting (Table 2). Most participants were female (10/15) and
were urban or suburban practitioners (12/15). The results
received by group 1 were similar to those presented to
group 2: all reports and letters included common disease
SNPs, carrier status and pharmacogenomic results, and
either negative or uncertain cancer results. However, the
patients of the group 1 PCPs did not happen to have any
medically actionable results as defined by the ACMG.

PCPs made sense of the SFs through the lens of
actionability

While PCPs displayed a range in attitudes towards SFs from
“interesting information” [GP1-2] to a “nightmare” [GP2-
4], PCPs in both groups sought clinical relevance and
concrete actions they could take once they learned their
patients’ SFs:

“Now you have this information, and what do you do
with it? Like is it just an intellectual exercise or is
there something concrete that you can do with this
knowledge?” [GP2-5]

PCPs saw actions as a way to use the results to have a
“real impact on my patients” [GP2-8] to potentially mini-
mize the risk of disease and improve outcomes. PCPs also
perceived a medico-legal risk and responsibility to the
patient to act on known information appropriately:

“Is there any medical liability because I didn’t follow
up closer for something that there was a possible
risk…now that you know something, you definitely
need to act on it and do something about it one way or
another.” [GP2-1]

Thus, PCPs in both groups approached SFs through the
lens of actionability: by looking for clinical actions that
could be taken based on this information (Fig. 1).

Actionability was the main benefit to learning SFs

PCPs saw actionability as the main benefit of learning any
health information, including SFs. However, they did not
consider all SFs to be beneficial because they did not per-
ceive all SFs to be actionable.

All PCPs saw medically actionable and pharmacoge-
nomic results as leading to clear actions that could benefit
their patient’s current or future health:

“You can actually do something…it could lead to
severe health problems if it’s not picked up early. But
there’s a treatment available, so that to me is the ideal
thing being found as an incidental finding.” [GP2-9]

The actions they described included referrals, alternative
medications or dosages, and entering this information pro-
minently into the electronic medical record (EMR) for
future clinical decision making. Thus, all PCPs saw the
benefit of medically actionable and pharmacogenomic SFs.

However, PCPs varied in whether they identified a
potential course of action and thus benefit for learning
common disease, early-onset neurological, and carrier status

Table 2 Participant demographic characteristics.

Demographics N= 15

Group

Group 1 (PCPs with the patient in the trial) 3

Group 2 (PCPs with a hypothetical patient) 12

Age in years

30 s 3

40 s 6

50 s and older 5

Prefer not to answer 1

Sex

Female 10

Male 5

Geographic location

Urban/suburban 12

Small-town, rural, or remote 3

Setting

Hospital/health sciences center 6

University/academic health unit 6

Community practice 8

Range of years in practice 6–40
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results. For example, PCPs did not consistently see the SFs
for age-related macular degeneration as beneficial because
some PCPs did not consider or were not aware of preventive
actions.

“But, if there’s a result that I can’t do anything about
then I wonder what’s the value of that result. Except,
as you said, like it might inform so you just say ‘hey,
just so you know, you might be at increased risk for
macular degeneration down the road. So, make sure
you have a well-lit house.’ Because like what else can
you do for macular degeneration? Like not a lot.”
[GP1-1]

In contrast, other PCPs considered preventive actions to
be possible for age-related macular degeneration and thus
saw the benefit of learning this result.

“First of all, there’s a lot of lifestyle things that we
can do for the macular degeneration. Protect the eyes
from sunshine, don’t smoke, eat lots of dark green
leafy vegetables, and…you can refer them earlier
rather than later to an ophthalmologist for assessment
in that they could catch the disease early and
hopefully slow it down or reverse it.” [GP2-9]

PCPs similarly varied in their perception of the action-
ability of carrier status results. A minority of PCPs did not
think carrier status results could lead to any actions, refer-
ring to them as “a dead-end.” [GP1-1]. However, most
PCPs saw some benefit to carrier status results because they
saw value in actions such as counseling, carrier testing, and
referrals. Since these actions might not directly affect the
patient unless they were thinking of having children, PCPs
managed carrier status in a variety of ways. Some left it to

their patients to prompt action, while others considered
informing family members in their practice with the
patient’s permission. However, a few PCPs grappled with
whether they were responsible to act on the carrier result by
helping the patient to inform their family: one participant
described how if their patient was not “left with the kind of
appropriate way maybe to relay that or whatever, it may
come to me to actually provide the support that she might
need to…manage that.” [GP2-11]

PCPs had a wide lens of actionability

PCPs considered a wide range of immediate and future
actions based on the SFs (Table 3). Among immediate
actions, many first considered whether to initiate a patient
visit because they anticipated that the patient would be
overwhelmed and would want to discuss the results. Others
felt a consultation was unnecessary if the findings were not
applicable to their patient’s immediate health status. PCPs
also assessed whether any immediate clinical actions nee-
ded to be taken beyond a patient visit, such as referrals,
family genetic testing, screening, and discussing lifestyle
changes:

“If there’s an action to be taken or if there’s things
that we can do like for example…let’s say they could
really focus on diet and lifestyle, and quitting smoking
and cutting out alcohol would reduce their chances.”
[GP2-5]

Most PCPs also considered “counseling about family
planning” [GP2-7] and informing family members among
immediate clinical actions.

In addition, PCPs considered future clinical actions that
could arise from the SFs, such as medication choice based

WIDENING THE LENS OF ACTIONABILITY

• PCPs made sense of the SFs through the lens of actionability  

• PCPs perceived actionability to be the wide range of actions PCPs could take based on SFs to 

have an impact on a patient’s current or future health 

PCPs saw actionability as the main benefit 

• Perceived actionability as being able to make 

a difference in the patient’s health through 

actions such as treatment, prevention, early 

detection

• Perceived a medicolegal responsibility to act 

• Patient anxiety 

• Unnecessary interventions that could harm 

patients and take up healthcare resources 

PCPs saw actionability as mitigating the 

potential harms of SFs 

Actionability was operationalized broadly 

Immediate Future

• Clinical actions, 

e.g. further testing 

• Patient counselling

• Information 

management e.g. 

note in EMR for 

future reference 

for personalized 

screening or 

choice of 

medication

Fig. 1 Interpretive description
of PCP management of
secondary findings (SFs) from
genomic sequencing. PCPs
overall had a widened lens of
actionability. They saw
actionability as the main benefit
of SFs and as mitigating the
potential harms of SFs. They
operationalized actionability
broadly into immediate and
future actions.
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on pharmacogenomic results, or increased vigilance and
earlier investigation if their patient presented in the future
with non-specific symptoms consistent with a disease for
which they were at genetic risk:

“Maybe they have rectal bleeding…If I was to flick up
there [to the patient’s chart] and be like ‘oh there’s
this increased risk of Crohn’s Disease.’ It might tip
my decision-making or I’d have that, it would be part
of my note.” [GP2-2]

To enable these future actions, PCPs suggested placing
the information in a prominent place in their EMRs. In this
way, information management was itself considered a
possible action resulting from the SFs.

“That’s something that might affect her care down the
road. So, my responsibility as the family doctor is to
keep track of that information so it doesn’t get lost.
So, that is an actionable outcome.” [GP1-1]

PCPs were selective about the information they chose to
store prominently in their EMRs, limiting it to results that
could lead to actions they were responsible to initiate:

“I would only put things in the…CPP [cumulative
patient profile]…where I might be starting to do
something that I need to…you know…actually inform

that; so drugs, screening…ophthalmology or opto-
metry exams.” [GP2-11]

Actionability mitigated the potential harms of
learning SFs

To many PCPs, “information without some action that can
be done at the end of the day is useless and potentially
harmful” [GP1-1]. Even those PCPs who stated that
“knowledge is power” [GP1-2] clarified that knowledge
needed to change management in some way; otherwise, it
could lead to harm. Therefore, without actionability, PCPs
described that patients were only left with the potential
harms of learning SFs.

The main harm concerning to PCPs was the potential for
“anxiety in people especially if they know that they can’t do
anything” [GP2-7]. This was particularly apparent when
considering early-onset neurological disease results. Since
most PCPs felt little could be done about these results, they
described how patients could perceive the result as a cer-
tainty like a “ticking time bomb” [GP1-2] and experience
anxiety. While PCPs acknowledged that not everyone may
react to SFs with anxiety, the rising general and health
anxiety they observed in primary care practice heightened
their concern about these outcomes. They stated that this
anxiety would fall on them to manage despite their lack of
familiarity with genomics and its ramifications.

Table 3 The wide range of
immediate and future actions
considered by PCPs and
additional supportive quotes.

Range of actions Additional illustrative quotes

Immediate actions

• Patient counseling
• Referrals
• Screening
• Testing
• Encouraging lifestyle change
• Counseling about family
planning

• Informing family members

“The stuff where I might be starting to do something that I need to…so
drugs, screening. Ophthalmology or optometry exams” [GP2-11]

“It could affect their children. And if you’re of childbearing age then
perhaps you want your partner tested too. And so, in that case, I would
send them to Genetics.” [GP2-7]

Future actions

• Information management
• Future medication choice or
dosage

• Increased vigilance/
surveillance

“We need to be mindful of that possibility that the medication may not be
as effective or…more harmful with side effects…it’s something I would
make it quite clear in the chart that this is a possibility and that…so any
provider including myself could also be mindful of it in the future.” [GP2-
1]

“If this patient came in to my office and started to complain of symptoms
that were consistent for both conditions…now having this information
would make me say “Oh, you know, what? Let’s err on the side of Crohn’s
Disease being possible and change up the investigation and management
plan earlier.” …the overall, uh, kind of sense that I’m preventing ill-health
would be more profound in that patient than the patient who comes in
without this genetic report.” [GP2-10]

“There’s certain things that might not be necessarily actionable in the
sense of curing it or preventing it. But, you can at least do surveillance…
that is a form of action in my opinion, again.” [GP2-3]

Widening the lens of actionability: A qualitative study of primary care providers’ views and. . . 599



The other harm raised by PCPs was the potential for
unnecessary follow-up investigations with physical and psy-
chological patient harm. PCPs were uncertain in some cases
whether there was evidence to justify follow-up based on SFs.
This came up most when considering changes to screening
based on common disease results. Without a clear “cut off for
the odds ratio that would require more close surveillance”
[GP2-7], PCPs described how patients with an SF for
increased risk of Crohn’s disease, for example, might push for
unwarranted further investigation such as a colonoscopy that
carries serious physical risk. In the PCPs’ experience, even
follow-up investigations that carried less risk, such as blood
tests or imaging, could have a negative “psychological
impact” [GP2-12] on patients. PCPs were especially con-
cerned because patients often did not realize the potential
harms that could stem from follow-up investigations.

“They’re like ‘oh, what’s the harm in finding out?’
Like they just think they’re getting more information
but they don’t realize what that information can then
lead to and what the potential harms can arise from
that.” [GP2-1]

Some of their concern came from the “escalating costs of
healthcare” [GP1-1] and their perceived obligation to be
stewards of healthcare resources. PCPs mentioned cam-
paigns such as Choosing Wisely Canada, which encourages
the reduction of unnecessary tests.

“That’s the whole Choosing Wisely paradigm now.
Right? Our resource stewardship is terrible. We order
stuff all the time that we shouldn’t be ordering and
then we find all sorts of random stuff.” [GP2-12]

PCPs questioned the benefit of information that was not
actionable, though they acknowledged some patients wan-
ted to learn as much health information as possible:

“Is it going to be helpful or harmful? And, just
because a patient says ‘I want to know everything,’ I
don’t know that…unless the advantages outweigh the
disadvantages, I don’t know that it makes sense to do
it.” [GP2-4]

When prompted to discuss why patients might want to
know all information, many PCPs believed it was a “phi-
losophical thing…some patients just want to know.” [GP2-
3] Other PCPs felt that patients might assume that every-
thing was actionable.

I think people often assume that if I find this
information out, finding it out will make a differ-
ence…I do want to emphasize I don’t think we should

never do this. But I’m talking specifically about the
cases where…there’s no action that comes from the
information other than just now you know it to be
true” [GP2-5].

However, no PCPs would withhold non-actionable
results from their patients because they did not consider
themselves the “gatekeeper” of information [GP2-3].
Therefore, PCPs wanted to respect their patient’s right to
know their own health information but felt patients may not
gain anything from SFs that were not actionable.

Discussion

Despite the potential increase in SFs that are returned and
fall into the scope of primary care practice, little is known
about how PCPs approach the management of these results.
Our study is the first to describe that PCPs make sense of
SFs through the lens of actionability: by looking for clinical
actions that could be taken once this information was
known to them. Actions were the way in which PCPs could
use the results to make a difference to their patient’s health.
PCPs conceptualized actionability as a wide range of pos-
sible clinical actions, both those that could occur immedi-
ately (e.g., referrals and discussion of lifestyle changes) and
those that could become relevant in the future (e.g., infor-
mation management to enable future treatment). PCPs saw
actionability as the main benefit to learning SFs, mitigating
potential harms to patients and the healthcare system, such
as patient anxiety and possible unnecessary investigations.

The study’s results revealed three major tensions. The
first tension is about overuse. PCPs perceive a responsibility
to reduce investigations with minimal or uncertain benefit,
mainly unnecessary tests, which may be in tension with the
wide range of actions they considered possible from SFs
[24–26]. Unnecessary costs may arise if, after receiving
SFs, the actions considered by PCPs and requested by
patients are not all based on evidence or best practices. One
study observed that PCPs recommended twice as many
clinical actions when SFs were available compared to when
family history alone was available, concluding that these
actions were of potentially unclear value [11]. However,
long-term savings could arise from preventive care actions
considered by PCPs (although genetic testing has not been
shown to motivate lifestyle changes to date) [27]. Thus,
further research, especially pilot trials, is needed to inves-
tigate long-term outcomes, resource use, and cost-
effectiveness in managing SFs in primary care [28].

The second tension is between PCPs’ and patients’
values regarding SFs. While PCPs focused on actionability,
the literature shows that many patients desire access to their
genomic information regardless of clinical actionability
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[9, 10, 29]. For patients, other benefits to learning SFs were
emotional/financial planning for future disease, alleviation of
uncertainty, control gained by learning health information,
and growing value of SFs as science advances. Patients’
primary result, diagnosis, life stage, and personal values also
influenced their perception of these benefits [9, 29]. The
divergence in perspective between patients and PCPs could
affect practice since PCPs may not initiate discussion of
findings that they do not consider actionable. As in the case
of age-related macular degeneration in our study, PCPs may
vary in whether they see a finding as actionable. To bridge
this gap and promote care equity, shared decision-making
could help attune PCPs to patients’ values when deciding
which SFs to receive and manage [30]. While shared
decision-making is unlikely to limit the information patients
want, it could allow PCPs to discuss harms their patients
may not have considered and leverage their relationship with
their patients to facilitate decision-making [31, 32]. Thus,
shared decision-making may help lessen the tension between
PCPs’ and patients’ values regarding SFs.

The third tension involves their role in medical care. PCPs
conceptualized actionability beyond its traditional definition
in medical genetics, which is typically referred to as medically
actionable results with established interventions. PCPs’
widened sense of actionability aligns with Starfield’s four
essential functions of primary care: first-contact care, con-
tinuous care, comprehensive care, and coordinated care [33].
The functions show that, unlike in medical genetics, PCPs are
responsible for providing comprehensive care over a patient’s
lifetime including coordinating with specialists through
referrals and follow-up care across many countries in Europe
and Canada [33]. Thus, based on their role, it is appropriate
that PCPs conceptualize care and actions more broadly than
medical genetics professionals. Furthermore, PCPs feel they
may need to take some action if receiving SFs, even if those
SFs are not always judged actionable in medical genetics. In
fact, PCPs will be responsible for managing the pharmaco-
genomic variants, common disease SNPs, and/or carrier status
results that 85–100% of patients could receive through GS
[11]. Therefore, a difference exists between the roles of pri-
mary care and medical genetics in their approach to
managing SFs.

These tensions between patients, providers, and dis-
ciplines parallel the ongoing debate about the clinical and
personal utility of SFs [34, 35]. A narrower approach to SFs
that defines utility as strictly clinical limits harms but may
miss potential benefits, such as the cautious approach of the
ESHG, the 59 genes considered medically actionable by the
ACMG, or the 14 genes considered by Genomics England.
In contrast, a broader approach encompassing SFs that offer
clinical and personal utility allows for social benefits while
potentially accepting harms. To reconcile these tensions,
further research must deeply explore the potential harms

and benefits of SFs, including how PCPs’ actions may
change the harm/benefit equation.

Limitations

There are several limitations to this study. First, despite
efforts to recruit as many group 1 participants as possible,
group 2 PCPs predominated the sample and it is possible
their hypothetical experiences may not reflect PCPs’ actual
experiences when experiencing the strains of busy practice
[36]. However, we observed a consistent approach to
managing SFs between groups 1 and 2 in this study. There
is potential for selection bias in non-random sampling;
however, we did not purposefully sample for PCPs with a
strong interest in genetics. While results were limited in
capturing the perspective of rural PCPs, our sample reflects
diverse practice characteristics considering the breadth in
age, years in practice, and setting across the hospital, uni-
versity/academic, and community practice. In addition, this
study did not explore result validity: whether participants
would have acted differently if they were more aware that
the SFs were research results and needed to be clinically
confirmed. Finally, the sequencing results differed slightly
between groups. Group 1 PCPs spoke about the results of
their actual patient, which varied naturalistically. All group
2 PCPs received the same results about a hypothetical
patient with breast cancer who received negative cancer
results but who had medically actionable, pharmacoge-
nomic, common disease, and carrier status SFs. Never-
theless, group 2 PCPs’ sequencing results closely reflected
those of a typical trial participant.

Conclusion

PCPs approached SFs through the lens of actionability
because they view actions as the way in which medical
information can change patient health. PCPs have a wider
sense of actionability than traditionally defined in clinical
genetics because they considered a wide range of possible
immediate and future clinical actions to address the results.
PCPs saw actionability as a benefit mitigating the potential
harms of learning SFs. This study suggests that PCPs’
concept of actionability may have some tension with what
patients value about SFs, with their own perceived obliga-
tion towards medical resource stewardship, and may vary
from that of the traditional role of clinical genetics. Further
research is needed to explore these tensions and whether
some may be addressed by shared decision-making.
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