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PURPOSE: Engaging primary care providers (PCPs) in
BRCA1/2 testing and results disclosure would increase
testing access. The BRCA Founder OutReach (BFOR)
study is a prospective study of BRCA1/2 founder muta-
tion screening among individuals of Ashkenazi Jewish
descent that sought to involve participants’ PCPs in re-
sults disclosure. We used quantitative and qualitative
methods to evaluate PCPs’ perspectives, knowledge, and
experience disclosing results in BFOR.
METHODS: Among PCPs nominated by BFOR partici-
pants to disclose BRCA1/2 results, we assessed the pro-
portion agreeing to disclose. To examine PCP’s perspec-
tives, knowledge, and willingness to disclose results, we
surveyed 501 nominated PCPs. To examine PCPs’ experi-
ences disclosing results in BFOR, we surveyed 101 PCPs
and conducted 10 semi-structured interviews.
RESULTS: In the BFOR study overall, PCPs agreed to dis-
close their patient’s results 40.5% of the time. Two hundred
thirty-four PCPs (46.7%) responded to the initial survey.
Responding PCPs were more likely to agree to disclose pa-
tients’ results than non-responders (57.3% vs. 28.6%,
p<0.001). Among all respondents, most felt very (19.7%) or
somewhat (39.1%) qualified to share results. Among PCPs
declining to disclose, insufficient knowledge was the most
common reason. In multivariable logistic regression, feeling
qualified was the only variable significantly associated with
agreeing to disclose results (OR6.53, 95%CI3.31, 12.88). In
post-disclosure surveys (response rate=55%), PCPs reported
largely positive experiences. Interview findings suggested
that although PCPs valued the study-provided educational
materials, they desired better integration of results and de-
cision support into workflows.
CONCLUSION: Barriers exist to incorporating BRCA1/2
testing into primary care. Most PCPs declined to disclose
their patients’ BFOR results, although survey respondents
were motivated and had positive disclosure experiences.
PCP training and integrated decision support could be
beneficial.
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INTRODUCTION

BRCA1 and BRCA2 mutations are the most common cause of
hereditary breast and ovarian cancers. Detecting these muta-
tions before a cancer diagnosis provides opportunities for
prevention or enhanced screening.1 Thus, screening appropri-
ate populations for BRCA1/2mutations could have substantial
clinical and public health impact. To realize the benefit of
testing, some experts have advocated for broader screening
of high-risk groups (such as individuals with Ashkenazi Jew-
ish (AJ) heritage, who have a ten-fold increased risk of carry-
ing BRCA1/2 mutations compared with the general popula-
tion) or screening the general population.2 Furthermore, in
2019, the United States Preventive Services Task Force
(USPSTF) recommended that in addition to family cancer
history, clinicians consider ancestry (and specifically, the
presence of AJ heritage) as part of their assessment of an
individual’s risk of carrying BRCA1/2 mutations.3 However,
how best to operationalize expanded genetic risk assessment
and testing in routine practice is uncertain.4,5 Although testing
for BRCA1/2 mutations has increased,6–9 there remains
undertesting of high-risk individuals in the USA. In addition,
racial/ethnic and socioeconomic disparities in testing
persist.5,10With limited access to genetic counselors and spe-
cialists in many areas, reducing existing disparities and further
expanding testing will require engaging primary care pro-
viders (PCPs) to identify and counsel appropriate patients,
interpret and disclose results, and determine initial
management.
Previous research investigating PCPs’ knowledge and

perceptions about genetic medicine has identified gaps in

Prior presentation: Poster presentation at the Society of General Internal
Medicine Annual Meeting; May 8–11, 2019Received March 8, 2021
Accepted June 4, 2021

37(8):1862–9

1862

Published online June 25, 2021

http://clinicaltrials.gov
http://crossmark.crossref.org/dialog/?doi=10.1007/s11606-021-06970-8&domain=pdf


Pace et al.: Engaging PCPs in BRCA1/2 TestingJGIM

knowledge and mixed attitudes about engagement in ge-
netic medicine.11 However, few prospective investigations
have examined the feasibility of engaging PCPs in genetic
testing and results disclosure. One study of whole genome
sequencing found that patients infrequently discussed re-
sults with their PCP, and had mixed experiences doing
so.12 However, other studies demonstrated that PCPs
could effectively counsel patients about whole genome
sequencing and use this information in clinical deci-
sions.13 While disclosure of BRCA1/2 results is more
straightforward than whole genome sequencing, PCPs dis-
closing positive BRCA1/2 results need to refer patients to
appropriate specialists to discuss options for prevention,
surveillance, and testing of family members. Disclosing
negative results requires identifying need for further test-
ing, for example, when family or personal history suggests
the possible presence of a variant not assessed by the test.
The BRCA Founder OutReach (BFOR) study is a pilot

prospective study of population BRCA1/2 testing that of-
fered BRCA1/2 screening to individuals of AJ heritage in
four US cities.14–16 Interested participants enrolled online
and received no-cost testing for the three founder mutations
that account for 90% of BRCA1/2 mutations in individuals
of AJ heritage.17–19 In contrast to commercial direct-to-
consumer testing models, BFOR participants received on-
line video education before testing and then selected
whether they would like to have their results disclosed
either by their PCP or a BFOR-affiliated genetics special-
ist. The BFOR study sought to pilot a model of internet-
enabled genetic testing and measure the psychosocial im-
pact and clinical outcomes of this platform for BRCA1/2
population screening of AJ individuals. An additional
study goal was to examine the feasibility of engaging PCPs
in results disclosure and follow-up to inform policies and
programs for scaling BRCA1/2 testing. We surveyed PCPs
nominated by patients enrolled in the study to disclose their
results to understand PCPs’ willingness to disclose BRCA1/
2 founder mutation results and their knowledge and atti-
tudes about BRCA1/2 testing and results disclosure in the
primary care setting. After results disclosure, we again
surveyed PCPs and conducted semi-structured interviews
with a subset of PCPs to explore their experiences and
gather recommendations for future interventions.

METHODS

BFOR Study Population and Procedures

The BFOR study enrolled participants aged ≥25 years
contacted through community advertising and outreach, in-
cluding social media. Participant eligibility criteria are de-
scribed elsewhere.14 If participants chose to receive results
from their PCP, those PCPs were informed about the study
by mail and fax and asked (before results were available) to
agree or decline to disclose their patient’s results. If PCPs

agreed to disclose, study staff sent the results to PCPs via the
online study portal or mail. An algorithm created by study
investigators classified all results as negative with no further
genetic testing needed; negative but with further evaluation
needed because of a participant’s family or personal medical
history (“high-risk negative”); or positive.14

PCP Educational Materials and Resources. PCPs who
agreed to disclose results received their patient’s results with
written interpretation, including the family history provided by
a patient during enrollment and an assessment of whether
further testing was needed. PCPs also received online and/or
paper-based informational materials about BRCA1/2 muta-
tions, strategies for results communication, situations when
additional testing is recommended, recommendations for
screening and prevention strategies for mutation carriers, and
implications for relatives.

Instrument Development. PCP surveys were developed using
items about BRCA1/2 knowledge, attitudes, and practices
from other surveys.20–22 We additionally developed items to
assess PCPs’ intent to disclose results to their study patients.
Surveys underwent cognitive testing and revisions. The initial
PCP survey was four pages (≤10 min); the post-disclosure
survey was two pages (≤5 min). Semi-structured interview
guides were developed based on post-disclosure survey find-
ings (≤30 min).

Data Collection

PCP Engagement. We used the BFOR study’s centralized
online database to determine the frequency of PCPs agreeing
to disclose their patients’ results, from December 2017 to
March 2020.

Initial PCP Survey. The initial PCP survey was mailed to the
first 125 unique PCPs from each city (126 in one city)
nominated by a BFOR study participant to disclose results
(total N=501), with an option to reply online. PCPs were
invited to participate regardless of whether they ultimately
agreed to disclose results. Each survey mailing included a
personalized cover letter, an upfront incentive of $50 (check
or cash card),15 and a pre-paid return envelope. The first and
second survey reminders were mailed roughly 3 and 6 weeks
after the initial mailing.

Post-results Disclosure PCP Survey. About 12 weeks
following the release of their patient’s BRCA1/2 results, the
first 101 PCPs who disclosed patient results were sent a brief
survey (by mail or email if available) with a $25 up-front
check assessing their experience sharing results. Mailing and
reminder processes were otherwise identical to those used in
the initial PCP survey.
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PCP Interviews. In addition to the post-disclosure survey, we
contacted PCPs from a range of geographic regions and spe-
cialties who had disclosed results, inviting them to participate
in semi-structured phone interviews about their results disclo-
sure experience. We contacted 30 PCPs to achieve our target
of 10 PCP interviews. PCPs were asked about challenging or
rewarding aspects of results disclosure, perceptions about the
educational materials, and attitudes and suggestions about
integrating testing and results disclosure into primary care.
PCPs received $100 for participating.

Analyses

Survey Data. We used Chi-square statistics and the Cochran-
Armitage test for trend to examine relationships between PCP
demographic and practice characteristics, knowledge, attitudes,
and BRCA1/2 experience and whether they agreed to disclose
results. We considered 2-sided p values <0.05 to be statistically
significant.We employedmultivariable logistic regressionmodels,
including variables associated with agreeing to disclose with a p
value of <0.2 in unadjusted analyses as well as PCP specialty and
city. In descriptive analyses, missing data were infrequent for most
variables and were reported separately. In adjusted analyses, one
variable had missing data for two PCPs about ordering BRCA1/2
tests in the past year. These PCPs were considered to have not
ordered BRCA1/2 tests in the past year. A sensitivity analysis
excluding these two PCPs had nearly identical results (not shown).

Qualitative Data. Each interview was audio-recorded and pro-
fessionally transcribed. The interdisciplinary team completed a
multi-stage thematic content analysis incorporating inductive and
deductive principles.23 The code structure was iteratively devel-
oped and reviewed by three team members (LEP, AR, YSL) for
logic and breadth. Using Dedoose software, two team members
(AR,YSL) independently coded all transcripts, thenmet to achieve
consensus on each transcript. The reduced dataset informed cate-
gory construction, generating a thematic framework for data inter-
pretation and allowing the research team to explore within and
across cases to identify key concepts, patterns, and relationships.

Ethics

The Advarra central IRB approved the study, with additional
oversight by study institutions. Study participants undergoing
BRCA1/2 testing provided electronic informed consent. Con-
sent was implied for surveyed and interviewed PCPs.

RESULTS

PCP Engagement and Surveys

ByMarch 1, 2020, 35.1% of BFOR participants (1703 of 4848
enrolled) had requested their PCP disclose results; PCPs

agreed to disclose results for 690 of these participants
(40.5% of requests). The remaining participants requested
results disclosure from a BFOR genetic specialist. Factors
associated with participants’ decision to nominate their PCP
will be presented elsewhere.
Among 501 PCPs nominated by their patients to disclose

results and sent an initial survey, 234 (46.7%) responded.
Sociodemographic differences between responding and non-
responding PCPs were previously published.15 Table 1 sum-
marizes characteristics of responding PCPs. Most were

Table 1 Characteristics of Primary Care Provider Initial Survey
Respondents (n=234)

PCP characteristics N (%)

City
Los Angeles 61 (26.1)
Boston 72 (30.8)
Philadelphia 50 (21.4)
New York 51 (21.8)
Sex
Female 135 (56.7)
Male 99 (42.3)
Specialty
Internal medicine 152 (65.0)
Family practice 39 (16.7)
Obstetrics/gynecology 37 (15.8)
Other 6 (2.6)
Practice setting
Office 216 (92.3)
Hospital 18 (7.7)
Academic affiliation
No 90 (38.5)
Yes 144 (61.5)
Years since health professional school graduation
0–5 5 (2.1)
6–10 23 (9.8)
11–20 38 (16.2)
Greater than 20 168 (71.4)

Median (IQR) 27 (20, 36)
During the past 12 months have any of your patients asked you if they
can or should get tested for a BRCA1/2 mutation?
No 25 (10.7)
Yes 209 (89.3)
Median number of patients, IQR (n=202 responses) 5 (2, 10)
During the past 12 months, have you referred any of your patients to
another health care provider for BRCA1/2 testing, or for an assessment
of whether they are candidates for BRCA1/2 testing?
No 52 (22.2)
Yes 182 (77.8)
Median number of patients, IQR (n=173 responses) 4 (2, 10)
Ordered a BRCA1/2 test in past 12 months** 64 (27.6)
No 168 (71.8)
Yes 64 (27.4)
Missing 2 (0.9)
Number of BRCA1/2 carriers ever cared for
0 14 (6.0)
1–4 91 (3.8)
6–10 46 (19.7)
11–20 41 (17.5)
Greater than 20 22 (9.4)
Missing 20 (8.5)

Median (IQR) (n=214) 6 (2, 15)
Proportion of patients who are of Ashkenazi Jewish ancestry
0–5 51 (21.8)
6–10 43 (18.4)
11–20 39 (16.7)
Greater than 20 48 (20.5)
Missing 53 (22.6)
Median, IQR (n=181) 10.0 (5.0, 23.0)

IQR = interquartile range
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internists (65.0%) and affiliated with an academic institution
(61.5%). The vast majority of PCPs had had patients interested
in BRCA1/2 testing, had referred patients for testing, or had
patients who were BRCA1/2mutation carriers. Fewer (26.9%)
had ordered a BRCA1/2 test.
We assessed PCPs’ BRCA1/2 knowledge through three

questions (Table 2). The median number of questions an-
swered correctly was 2 (interquartile range, 1–2). PCPs’ atti-
tudes about genetic testing are shown in Table 2. Overall, most
reported feeling very (24.5%) or somewhat qualified (51.5%)
to recommend BRCA1/2 testing. Most felt very (19.7%) or
somewhat qualified (39.1%) to share results. Overall, 58.2%
felt that genetic testing was or could be easily incorporated
into their practice. The most frequently identified major ob-
stacles to adopting greater use of BRCA1/2 testing were lack of
insurance coverage for genetic testing, testing costs, and
PCPs’ lack of counseling experience (Fig. 1).
Seventy-five respondents (32.1%) reported they had de-

clined to share results with their patients enrolled in the BFOR
study, 128 (54.7%) had agreed, and the remainder had not yet
decided or not yet received the invitation to share results at the
time of the survey. Among respondents who declined to share
results with their patient and who provided their reasons for
declining (n=69), the most common reasons given were lim-
ited knowledge about BRCA1/2 testing (64.0%) and belief that

sharing results should be done by a specialist (52.0%)
(Table 2). Centralized study data on PCPs’ actual agreement
to disclose revealed that 100 (42.7%) of the survey respon-
dents ultimately declined to disclose results, and 134 (57.3%)
agreed to disclose. Survey respondents were more likely than
non-respondents to agree to disclose BRCA1/2 results (57.3%
vs. 28.6%, p<0.001).
In unadjusted analyses, feeling somewhat or very qualified

to share results and having ordered a BRCA1/2 test in the past
year were associated with an increased likelihood of agreeing
to disclose results as identified by centralized study data
(p<0.001 for both). PCPs’ likelihood of agreeing to disclose
increased as the number of knowledge questions answered
correctly increased (p=0.003). In adjusted analyses, feeling
very or somewhat qualified to disclose results was the only
PCP characteristic associated with a statistically greater like-
lihood of agreeing (OR 6.53, 95% CI 3.31, 12.88) (Table 3).
Of 101 PCPs who disclosed results by December 2019 and

were sent a post-disclosure survey, 56 (55.4%) responded.
Most felt very (73.2%) or somewhat (23.2%) comfortable
sharing the results with their patients (Table 4). Among the 5
PCPs who disclosed positive results, 3 felt somewhat com-
fortable and 2 felt very comfortable. Nearly all PCPs reported
being probably or definitely willing to disclose results again
(98.2%).

Table 2 Knowledge and Attitudes of Baseline Survey Respondents (n=234) About BRCA1/2 Testing and Involving PCPs in Testing

PCP Attitude N (%)

How qualified do you consider yourself to recommend BRCA testing?
Very well qualified 57 (24.5)
Somewhat qualified 120 (51.5)
Not very well qualified 45 (19.3)
Not qualified at all 7 (3.0)
Not sure 4 (1.7)
How qualified do you consider yourself to share BRCA results?
Very well qualified 46 (19.7)
Somewhat qualified 91 (39.1)
Not very well qualified 65 (27.9)
Not qualified at all 29 (12.5)
Not sure 2 (0.9)
Knowledge questions answered correctly
1) Suppose you have a female patient whose aunt or grandmother on her father’s side carries the BRCA1 gene mutation for breast/
ovarian cancer syndrome. In your opinion, could your patient also be a carrier of this mutation? Answer: Yes

190 (81.2)

2) In your opinion, what is the likelihood that a female BRCA1 gene mutation carrier will go on to develop breast or ovarian cancer by
age 70? Answer: 40 to 70%

158 (67.5)

3) In your opinion, what percentage of young (<age 40) female breast cancer patients of Ashkenazi (Jewish) ancestry have a BRCA1 or
BRCA2 gene mutation? Answer: 20 to 49%

52 (22.2)

All three questions correct 29 (12.4)
Median number of questions answered correctly (Median, interquartile range) 2 (1, 2)
Genetic testing could easily be incorporated into my practice
Agree 85 (36.3%)
Already incorporated 49 (20.9)
Disagree 97 (41.5)
Missing 1 (0.4%)
Agreed to disclose results based on central study data 134

(57.23)
Reasons for declining to disclose based on survey results (out of n = 69)
Limited knowledge 48 (69.6)
Should be specialist 40 (58.0)
Lack of time during visits 27 (39.1)
Lack of time for reviewing educational materials 20 (29.0)
Lack of compensation 10 (14.5)
Other 8 (11.6)
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Qualitative Findings

In semi-structured interviews, PCP participants (n=10), pri-
marily internists, provided feedback on the results disclosure
process and potential roles of PCPs in BRCA1/2 testing. Near-
ly all reported receiving some previous education in genetic
medicine but typically referred patients to specialists for test-
ing. Overall, PCPs’ perceived favorably their involvement in
results disclosure through BFOR. Negative result discussions
were often over the phone and described as quick, easy,
streamlined, straightforward, and “not a big deal.” One PCP
stated the experience “opened me up to having this discussion
more readily with patients.” The PCPs who disclosed positive
results felt the process had gone smoothly. However, several
PCPs who disclosed negative results said they would want
more guidance for positive results, including implications for
patients’ insurability. PCPs also identified potential chal-
lenges, such as ensuring adequate time for results review and
communication between visits.
The educational materials mailed to PCPs that interpreted

results and suggested next steps were described as “compre-
hensive” and “thorough,” seemingly “designed for quick in-
terpretation and communication at the point of care.” “I feel
like I learned something,” noted one PCP. However, receiving
paper materials in the mail was perceived as an unhelpful
format. For results, decision support, and educational mate-
rials, PCPs prioritized simplicity, convenience, and ready
availability at the point of care.
Several interviewees had positive perceptions of PCP in-

volvement in genetic screening overall, feeling that PCPs
could leverage a “foundation and a trust” from “preexisting
relationship[s]” with patients. One PCP commented, “I think
it’s very helpful to get [results] from somebody they know and
have a working therapeutic relationship with.”One PCP noted

that PCPs often care for several generations of the same
family, which can facilitate cascade testing of at-risk relatives.
However, PCPs also had reservations: for example, not having
“the knowledge base,” or adding “a relatively large burden to
add to [PCPs’] millions of other burdens.” Several PCPs were
very concerned that conversations with a patient who received
positive results would trigger a more in-depth conversation for
which they did not feel equipped. Several PCPs emphasized
the need for guidance about where and how PCPs should refer
BRCA1/2-positive patients and emphasized that subsequent
monitoring and management should be led by specialists.
PCPs appreciated that the BFOR study provided patient

education and provider decision support. Some PCPs felt that,
in general, identifying who needed to be tested was more
challenging than disclosing results and wanted more education
and support in this process, including through the electronic
medical record. Conversely, one PCP noted, “I don’t really
have the time or necessarily, the training to have a full discus-
sion with patients over the risks and benefit of testing versus
not testing.”

DISCUSSION

Prior studies have examined PCPs’ knowledge and attitudes
about genetic testing; however, to our knowledge, ours is the
first prospective study to examine PCPs’ actual willingness to
disclose BRCA1/2 mutation results to patients undergoing
testing, and to examine the implementation of an intervention
to engage PCPs in this process. Importantly, most PCPs invit-
ed to disclose their patient’s results to them through the BFOR
study declined to do so, underscoring the need for focused
efforts to engage PCPs. However, the PCPs who responded to
our survey were interested in greater engagement in BRCA1/2
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testing and results disclosure, and those who disclosed results
had positive experiences, suggesting the potential of targeted
interventions to overcome barriers, at least among certain
groups of PCPs.
Among our survey respondents, limited knowledge was the

most frequently cited barrier to agreeing to share patients’
results, suggesting a role for increased education. Higher

performance on knowledge questions was associated with
greater likelihood of agreeing to share results in unadjusted
analyses, although this did not reach statistical significance in
adjusted analyses.
In considering how to incorporate genetic medicine into

primary care, some PCPs believed a specialist should disclose
BRCA1/2 results. However, over half of PCPs felt genetic

Table 3 Unadjusted and Adjusted Analyses Examining Factors Associated with Primary Care Providers’ Agreement to Disclose Their Patient’s
BRCA1/2 Results

Characteristics N (%) agreed to disclose
results

p value, unadjusted* OR (95% CI)**

Sex
Male 63 (63.6) 0.09 1.00 (reference)
Female 71 (52.6) 0.68 (0.34, 1.36)
Specialty
Internal medicine 82 (54.0) 0.24 1.00 (reference)
Obstetrics/gynecology 28 (71.8) 0.94 (0.37, 2.39)
Family medicine 21 (56.8) 1.53 (0.64, 3.68)
Other 3 (50.0) 0.38 (0.06, 2.33)
City
Los Angeles 37 (60.7) 0.39 1.00 (reference)
Boston 36 (50.0) 0.81 (0.35, 1.88)
Philadelphia 28 (56.0) 1.00 (0.40, 2.52)
New York 33 (64.7) 0.82 (0.33, 2.03)
Practice setting
Office-based practice 124 (57.4) 0.88 n/a
Hospital-based practice 10 (55.6)
Academic affiliation
No academic affiliation 53 (58.9) 0.69 n/a
Academic affiliation 81 (56.3)
Length of time in practice
>10 years since medical school graduation 117 (56.8) 0.69 n/a
≤10 years since medical school graduation 17 (60.7)
Feeling qualified to share results
Not qualified at all to share results, not very well-qualified, or unsure 29 (29.9) <0.001 1.00 (reference)
Very or somewhat qualified to share results 105 (76.6) 6.53 (3.31, 12.88)
Patient asked about testing in past 12 months
No 15 (60.0) 0.77 n/a
Yes 119 (56.9)
Referred patient in past 12 months
No 34 (65.4) 0.18 1.00 (reference)
Yes 100 (55.0) 0.77 (0.34, 1.71)
Ordered a BRCA1/2 test in the past 12 months
No or missing (n=2 missing) 83 (48.8) <0.001 1.00 (reference)
Yes 51 (79.7) 1.70 (0.73, 3.94)
Number of BRCA1/2 carriers ever cared for (n=214)
0 5 (35.7) 0.46 n/a
1–4 54 (59.3)
6–10 29 (63.0)
11–20 25 (61.0)
Greater than 20 12 (54.6)
Percent of Ashkenazi Jewish patients (n=181)
0–5% 31 (60.8) 0.30 n/a
6–10% 25 (58.1)
11–20% 20 (51.3)
Greater than 20% 34 (70.8)
Performance on knowledge questions
0 correct 6 (30.0) 0.003*** 1.36 (0.91, 2.04)†

1 correct 31 (54.4)
2 correct 75 (58.6)
3 correct 22 (75.9)

Bold indicates a statistically signficant value
*Chi-square tests
†Multivariable logistic regression including all variables with p<.20 in unadjusted analyses
‡Cochran-Armitage test for trend
§Assessed as a continuous variable; odds ratio is per 1-point increase in score
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testing could be incorporated into their practices. Respondents
identified several barriers to incorporating greater use of
BRCA1/2 testing in practice, including concerns about costs,
PCPs’ lack of counseling experience, and time. Nevertheless,
three-quarters of PCPs felt “very comfortable” disclosing re-
sults. In interviews, several PCPs voiced reservations about
their readiness to disclose positive results. Ongoing follow-up
is underway to evaluate management of mutation carriers and
high-risk negative results. This will allow us to compare
management initiated by PCPs versus BFOR-affiliated genet-
ics specialists, and assess PCPs’ readiness to make appropriate
initial recommendations, including referral for further genetic
testing in the case of high-risk negative tests, or prevention/
surveillance strategies and cascade testing for those testing
positive.
Interviewed PCPs also suggested opportunities to improve

PCP engagement efforts. We relied primarily on paper mail,
which limited PCPs’ consistent receipt of the educational
materials and their convenience. However, their content and
scope were well-received. Future work should test electronic
decision support based on family and personal history data to
help PCPs determine whether initial testing is needed, or
whether further genetic testing is needed despite a negative
BRCA1/2 test, ideally through their own electronic medical
record system.
Only 1/3 of BFOR study participants nominated their PCP

to disclose their BRCA1/2 results. Participants who did not
choose their PCPmost frequently cited a preference for getting
these results from a clinician with expertise in cancer genetics

as the reason; these reasons and associated factors will be
described in a separate manuscript. These low rates of choos-
ing a PCP underscore that barriers to integrating BRCA1/2
results communication into primary care exist for both pro-
viders and patients.
Our study has limitations. Most PCPs were affiliated with

academic institutions in one of four major cities, so our results
may not generalize to PCPs across the USA. Although our
response rates compare favorably with other physician sur-
veys, slightly less than half of surveyed PCPs responded to the
initial survey, and PCPs who agreed to disclose results were
more likely to respond. PCPs who did not respond may have
been more hesitant about incorporating genetic medicine into
their practices, and our results do not reflect their perspectives.
We did not survey PCPs who were not nominated by their
patients to disclose results; those PCPs also may have been
recognized by their patients as having limited familiarity with
or interest in BRCA1/2 testing and genetic medicine.
There is a pressing need to test strategies to engage PCPs in

genetic medicine. This will be particularly important in non-
academic settings and rural and underserved areas with less
access to genetics specialists, so future research must engage
PCPs and patients in those settings. To mitigate undertesting,
reduce disparities, and meet growing demand, PCPs also will
need to be more involved in identifying patients at risk for
BRCA1/2 mutations and ordering appropriate tests. Online
training, electronic decision support, and virtual consultation
services could be important tools to increase PCPs’ comfort
and skills in genetic medicine.

Table 4 PCPs’ Experience with Results Disclosure in the BFOR Study Based on Post-disclosure Survey Results (N=56)

Questions about experience N (%)

Patient results
Positive 5 (8.9)
Negative but further evaluation recommended 14 (25.0)
Negative with no further evaluation recommended 37 (66.1)
Level of comfort disclosing results
Very 41 (73.2)
Somewhat 13 (23.2)
Somewhat uncomfortable 2 (3.6)
Not at all comfortable 0 (0.0)
PCP experience (those who “agreed somewhat or strongly” with each statement)
Able to help patient identify what s/he needed 52 (92.9)
My patient felt better 48 (85.7)
Discussion was right length 50 (89.3)
I had enough information to discuss results 51 (91.1)
I had enough information to refer 50 (89.3)
Participation improved knowledge
A great deal 14 (25.0)
Somewhat 25 (44.6)
No 16 (28.6)
Participation improved comfort
A great deal 12 (21.4)
Somewhat 30 (53.6)
No 14 (25.0)
Would probably or definitely be willing to disclose results again 55 (98.2)

PCP = primary care provider
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