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BACKGROUND:Manyprimary care physicians (PCPs) are
ill-equipped to provide screening and counseling for
inherited breast cancer.
OBJECTIVE: To evaluate the outcomes of an interactive
web-based genetics curriculum versus text curriculum
for primary care physicians.
DESIGN: Randomized two-group design.
PARTICIPANTS: 121 California and Pennsylvania com-
munity physicians.
INTERVENTION: Web-based interactive genetics curric-
ulum, evaluated against a control group of physicians
who studied genetics review articles. After education,
physicians interacted with an announced standardized
patient (SP) at risk for inherited breast cancer.
MAIN MEASURES: Transcripts of visit discussions were
coded for presence or absence of 69 topics relevant to
inherited breast cancer.
KEY RESULTS: Across all physicians, history-taking,
discussions of test result implications, and exploration
of ethica l and legal issues were incomplete .
Approximately half of physicians offered a genetic
counseling referral (54.6 %), and fewer (43.8 %) recom-
mended testing. Intervention physicians were more likely
than controls to explore genetic counseling benefits
(78.3 % versus 60.7 %, P= 0.048), encourage genetic
counseling before testing (38.3 % versus 21.3 %, P=
0.048), ask about a family history of prostate cancer
(25.0% versus 6.6%, P= 0.006), and report that a positive
result indicated an increased risk of prostate cancer for
male relatives (20.0 % versus 1.6 %, P= 0.001).
Intervention-group physicians were less likely than con-
trols to ask about Ashkenazi heritage (13.3 % versus
34.4 %, P= 0.01) or to reply that they would get tested
when asked, “What would you do?” (33.3 % versus
54.1 %, P= 0.03).
CONCLUSIONS: Physicians infrequently performed key
counseling behaviors, and this was true regardless of
whether they had completed the web-based interactive
training or read clinical reviews.
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INTRODUCTION

A BRCA mutation is present in about 1 in 400 women in the
general population1; for these women, the average cumulative
cancer risk by age 70 ranges from 45% to 65% for breast cancer
and from 11 % to 39 % for ovarian cancer. Those with BRCA
mutations account for 7% of all breast cancers and 10% to 15%
of ovarian cancers.2,3 The discovery of links between BRCA
mutations and breast cancer creates an opportunity to identify
individuals at risk and to intervene early in the disease process.4

Knowing how to screen appropriately for genetic risk fac-
tors for breast cancer and when to offer genetic testing are core
skills for primary care physicians (PCPs), especially given the
relative scarcity of genetic counselors.5,6 Identification of
women with genetic mutations allows for aggressive surveil-
lance, risk-reduction interventions, and identification of family
members who may also be at risk.7,8 Many PCPs have an
inadequate understanding of hereditary breast cancer, risk
assessment, shared decision-making, and legal and ethical
issues,9,10 and this results in inappropriate testing: underuse
of testing and genetic counseling referral for patients at high
risk9,11–18 and overuse for those at low risk.18

Various interventions aimed at increasing patient knowl-
edge have been shown to be effective.19–25 That said, there
are few educational interventions focusing on hereditary breast
cancer that target physicians or trainees.26 Here, we report an
evaluation of an interactive web-based genetics curriculum for
PCPs using announced standardized patient (SP) visits. The
SP approach provides insights into clinical behaviors not
provided by physician and patient surveys.27 Physicians were
not told that the SP visit would focus on breast cancer. Our
primary research objective was to determine whether the ed-
ucational intervention was more effective than a control
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curriculum at eliciting: 1) appropriate physician behaviors
with regard to assessments of the patient’s risk for hereditary
breast cancer; 2) discussion of genetic testing and counseling;
and 3) exploration of ethical, legal, and social issues (ELSI)
surrounding genetic testing.

METHODS

Setting and Participants

The study took place in California (Los Angeles and the
Greater Sacramento areas) and rural Pennsylvania. PCPs were
eligible if they were an MD or DO, English-speaking, and had
Internet and e-mail access. In California, a list of PCPs was
compiled through an internet search. Physicians were then sent
information about the study through faxes and flyers.
Colleagues at clinics in two large health systems made recruit-
ment appeals on our behalf. In Pennsylvania, PCPs were
identified via the Pennsylvania Area Health Education
Center, which sent personalized letters of invitation,

recruitment flyers, and business reply postcards to prospective
participants. The Pennsylvania State University (PSU) team
sent recruitment materials to PCPs around the state. Across all
sites, 121 PCPs were recruited between September 2011 and
April 2013 (Fig. 1). Participants were offered six units of
continuing medical education (CME) credit and a payment
of $250 after study completion; credit and payment were not
affected by performance during the SP visit.

Design and Procedure Overview

Study procedures were IRB-approved in California and
Pennsylvania. Each physician was randomly assigned to an
intervention group (n=60) or control group (n=61). Upon
enrollment, physicians participated in a pre-intervention ob-
jective structured video exercise (OSVE), responded to an
online pre-visit questionnaire, completed the educational cur-
riculum, took an online post-visit survey, and finally, complet-
ed a post-intervention OSVE. OSVEs provided no instruction
on inherited breast cancer. After the curriculum had been
completed, a time was scheduled for the SP visit. PCPs were

Fig. 1 Study flow diagram.
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told only that the SP would be used to evaluate the curriculum;
no mention was made of the clinical condition (breast cancer).
Visits took place an average of one month after completion of
the curriculum. These visits were audio-taped, transcribed, and
then coded.

Intervention and Control Group Curricula

Intervention Group. Intervention-group physicians
completed a six-hour interactive web-based curriculum cover-
ing information about genetic testing, risk assessment, practice
behaviors, and communication skills. The curriculum featured
four clinical patient cases, with tutorials developed around
specific learning objectives to illustrate common genetic con-
ditions likely to be encountered by PCPs—breast cancer,
cystic fibrosis, Huntington’s Disease, and inherited thrombo-
philia. Each case included video vignettes that modeled phy-
sician communication, raised questions requiring application
of principles, and provided hyperlinks to additional written
and video materials. The tutorials included in-depth consider-
ations of epidemiology and ELSI related to genetics. A more
complete description of the technology underlying the inter-
vention has been reported elsewhere.4 Essential competencies
were derived from organizational recommendations,28 pub-
lished reports,29 and the input of 20 expert consultants from
six academic institutions.4 Because of resource limitations,
just one of the four medical conditions, breast cancer, was
addressed in the SP study described below.

Control Group. Control group participants read eight review
articles from leading journals and an information sheet
extracted from the National Cancer Institute website.30–38

These nine resources covered clinical genetics, ethical issues,
doctor–patient issues, and clinical reasoning, and were
topically similar to the material contained in the intervention
group. Participant access and downloading of the articles was
recorded electronically. It was estimated that physicians would
need at least six hours to read all articles. The use of such a
control group allowed us to examine the impact of our web-
based curriculum relative to a more traditional learning format.
Given the newness of the genetics information provided in the
intervention, evaluating it against a control group of untaught
physicians would have been a less meaningful comparison.

Standardized Patient Procedure

Each physician was visited by one of five actresses
playing the role of “Catherine Douglas,” a trained and
rehearsed SP portraying a woman at risk for inherited
breast cancer. For logistic reasons, SP visits were an-
nounced to the clinics in advance. Catherine arrived at
the physician office with documents, purportedly pre-
pared by her last physician from another state, describ-
ing her as a 41-year old, divorced, college-educated

white woman with an unremarkable medical history
other than intermittent headaches. She had a son (age
13) and daughter (age 17). She had just moved to the
area to take care of her younger sister, who was recently
diagnosed with breast cancer.
Catherine initiated the encounter with the following: “My

sister was recently diagnosed with breast cancer. Although I
am very concerned about her, I was wondering how much I
have to worry about getting breast cancer myself.” Though
her mammogram was normal, she had read a story about
genetic testing for breast cancer and would like to know more.
If the physician asked about her family history, Catherine
reported that her mother had been diagnosed with breast
cancer at age 50, had a mastectomy, but died from the disease
at age 52. If asked about other cancers in the family, the doctor
would learn that Catherine’s maternal aunt had died at age 40
of cancer—possibly ovarian cancer, but Catherine is uncertain.
Answers to anticipated physician questions were scripted such
that Catherine had a greater-than-average risk of breast cancer
and would be a reasonable candidate for genetic counseling
and testing.

Coding of Physician Behavior

One author (HD) coded transcripts of all visits, and a second
(RB) independently coded 60 visits in order to assess coding
reliability (average Cohen’s kappa, 0.91). Coding consisted of
a determination of the presence or absence of 69 specific
physician behaviors pertaining to the SP’s family history and
personal health history, implications of genetic test results for
the SP and her family, ELSI, genetic counseling, and genetic
tests. These codes (described below) captured widely accepted
core competencies.39,40

Statistical Analysis

Data were analyzed using Stata (version 12.1).
Descriptive statistics were used to describe characteris-
tics of the sample. Cross-tabulations were used to com-
pare intervention and control groups on dichotomous
behavioral outcomes. Fisher’s exact test was used to test
for statistical significance.

RESULTS

Physician and Visit Characteristics

Physicians were primarily male, white, non-Hispanic, and
middle-aged (Table 1). The SP visit occurred an average of
one month after completion of learning activities. There were
no significant differences between the intervention and control
groups with regard to demographics, years of practice, or
experience with inherited breast cancer. Additionally, there
were no significant interactions between region (CA versus
PA) and study variables, allowing for aggregation of data
across states.
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Clinical Behaviors

History-Taking. The number (and percentage) of physicians
who asked about each of 10 family issues is reported in the top
section of Table 2. Physicians asked an average of 2.2
(SD=1.5) questions relating to the family history issues listed
in the table. For only one topic (SP’s mother’s age at onset of
breast cancer) did more than 50 % of physicians ascertain
information. Specific questions about cancers in the family,
including ovarian, breast, and prostate cancers, were not
usually asked. Significant differences were found between
physicians in the control and intervention groups on two
family history variables. Intervention-group participants were

more likely than control physicians to ask about a history of
prostate cancer among relatives, but were less likely to ask
about Ashkenazi Jewish heritage.
Queries about the SP’s personal history are reported in the

bottom section of Table 2. Physicians asked an average of 2.0
(SD=1.5) of these 11 personal history questions. More than
two-thirds asked the SP about her age and whether she under-
went regular mammography screening. All other personal
history queries were made in less than 16 % of visits. There
were no significant differences between intervention and
control-group learners on any of the personal history-taking
queries.

Discussions About Implications of Test Results. Counseling
on test result implications for the SP are reported in Table 3.
Intervention and control-group physicians did not differ sig-
nificantly on any of these counseling behaviors. Physicians
discussed an average of 5.2 (SD=1.8) of the 13 topics reported
in the table. A majority of physicians informed the SP that a
positive test result points to an increased risk of developing
breast or ovarian cancer. With regard to treatment implications
of a positive result, most physicians emphasized that such
results would lead to a consideration of surgical options.
Other implications of treatment were discussed by about
one-fourth or less of the physicians. The third section of the
table reports that most physicians counseled the SP about the
implications of a positive result regarding ongoing screening,
but few discussed what such a test result would mean for self-
monitoring with breast exams. In the fourth section of Table 3,
it is shown that the limitations of current genetic testing
received very little attention. The last section of the table

Table 1 Physician Characteristics by Study Group

Characteristic Control
(n=61)

Intervention
(n=60)

Combined
(n=121)

P*

Age, mean (SD) 48.7
(9.8)

49.1 (10.6) 48.9 (10.1) 0.81

Years since MD,
mean (SD)

21.7
(9.7)

21.3 (12.3) 21.5 (11.0) 0.86

Female, % 34.4 46.7 40.5 0.20
White race, % 67.2 70.0 68.6 0.85
Hispanic, % 4.9 8.3 6.6 0.49
Experience, either in
physician practice or
personally, with
inherited breast
cancer, %

49.2 53.3 51.2 0.72

* The significance of mean differences between study groups were
examined with t tests. Differences for the categorical demographic and
experience variables were examined with Fisher’s exact test. Nonsignif-
icant differences are suggestive of successful randomization of partic-
ipants to the two study arms.

Table 2 Physician History-Taking Queries, Sorted by Combined Frequency of Occurrence*

Topic Control
(n=61)

Intervention
(n=60)

Combined
(n=121)

P†

SP’s family history‡
Mother’s age at onset of breast cancer 34 (55.7 %) 34 (56.8 %) 68 (56.2 %) 1.0
Other cancers in family 29 (47.5 %) 21 (35.0 %) 50 (41.3 %) 0.20
Any relative with ovarian cancer diagnosis 22 (36.1 %) 20 (33.3 %) 42 (34.7 %) 0.85
Second-degree relative w/ breast cancer 21 (34.4 %) 16 (26.7 %) 37 (30.6 %) 0.43
Ashkenazi Jewish heritage 21 (34.4 %) 8 (13.3 %) 29 (24.0 %) 0.01
Any male relative w/ prostate cancer 4 (6.6 %) 15 (25.0 %) 19 (15.7 %) 0.006
Was mother’s breast cancer bilateral 4 (6.6 %) 4 (6.7 %) 8 (6.6 %) 1.0
Was sister’s breast cancer bilateral 3 (4.9 %) 4 (6.7 %) 7 (5.8 %) 0.72
Third-degree relative with breast cancer 5 (8.2 %) 1 (1.7 %) 6 (5.0 %) 0.21
Any male relative w/ breast cancer 3 (4.9 %) 2 (3.3 %) 5 (4.1 %) 1.0

SP’s personal history
Regular mammography 45 (73.8 %) 46 (76.7 %) 91 (75.2 %) 0.83
Current age 43 (70.5 %) 40 (66.7 %) 83 (68.6 %) 0.70
Current or past use of oral contraceptive pills 11 (18.0 %) 8 (13.3 %) 19 (15.7 %) 0.62
Lifetime no. of pregnancies 9 (14.8 %) 8 (13.3 %) 17 (14.1 %) 1.0
Regular intake of alcohol 7 (11.5 %) 5 (8.3 %) 12 (9.9 %) 0.76
Breastfeeding of children 4 (6.6 %) 4 (6.7 %) 8 (6.6 %) 1.0
Age at first live birth 3 (4.9 %) 2 (3.3 %) 5 (4.1 %) 1.0
Weight/BMI 2 (3.3 %) 1 (1.7 %) 3 (2.5 %) 1.0
Past breast biopsy 2 (3.3 %) 1 (1.7 %) 3 (2.5 %) 1.0
Age at first menstrual period 2 (3.3 %) 0 (0.0 %) 2 (1.7 %) 0.50
Current or past hormone replacement therapy 2 (3.3 %) 0 (0.0 %) 2 (1.7 %) 0.50

*Values reported are the numbers (percentages) of physicians who made the query during the visit

†Probability values are based on Fisher’s exact test
‡Queries about the cancer history of the SP’s mother and sister were not coded because this information was volunteered by the SP as part of the
standardized script
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reports that the emotional repercussions of genetic testing for
the SP were explored by nearly half of physicians. The poten-
tial benefits of receiving a negative test result were discussed
by approximately one-third of physicians. Rarely did the
physician ask about the SP’s support system.

Implications of Testing for the SP’s Family. Genetic test
results have implications for a patient's relatives. Physician
counseling on such implications are reported in Table 4. On
average, physicians covered 1.9 (SD=1.6) of the eight topics
reported in the table. Only one significant difference between
groups was found. Intervention-group physicians were more
likely than control physicians to tell the SP that if she tested
positive, it would indicate that her male relatives were at
greater risk of prostate cancer. With regard to relatives’ cancer
risks, a majority of physicians discussed the daughter’s ele-
vated risk of cancer. Physician counseling on what a positive

test result would mean for the genetic testing of other family
members was rarely offered. Physicians rarely mentioned that
a positive test result could necessitate breast cancer screening
and possibly surgery or prophylaxis withmedications for other
family members. The emotional impact on the family of a
positive test result for the SP was seldom discussed.

Discussions About Genetic Counseling. The frequency of
discussions about counseling and testing are reported in
Table 5. Most physicians discussed the benefits of genetic
counseling, but intervention-group physicians were signifi-
cantly more likely to do this than control-group physicians.
A majority of physicians offered a referral to a genetic coun-
selor. Cost issues related to testing were not typically dis-
cussed with the SP, and did not differ by study group.
Genetic testing recommendations varied. The most common
recommendation was that the SP should delay her testing

Table 3 Physician Counseling About Test Result Implications for the SP, Sorted by Combined Frequency of Occurrence*

Topic Control
(n=61)

Intervention
(n=60)

Combined
(n=121)

P†

Cancer risks
Positive result means increased risk of breast cancer 45 (73.8 %) 43 (71.7 %) 88 (72.3 %) 0.84
Positive result means increased risk of ovarian cancer 38 (62.3 %) 32 (53.3 %) 70 (57.9 %) 0.36

Treatment implications
Positive result introduces option of surgical treatment 57 (93.4 %) 55 (91.7 %) 112 (92.6 %) 0.74
Positive result has fertility implications due to effects of prophylactic treatments

(oophorectomy)
13 (21.3 %) 19 (31.7 %) 32 (26.5 %) 0.22

Positive result introduces option of prophylaxis with medications 19 (31.2 %) 11 (18.3 %) 30 (24.8 %) 0.14
Screening implications
Positive result means more ongoing testing/screening 49 (80.3 %) 52 (86.7 %) 101 (83.5 %) 0.46
Positive result underscores the importance of self-monitoring with breast exams 6 (9.8 %) 5 (8.3 %) 11 (9.1 %) 1.0

Test limitations
Even with negative result, SP (and/or sister) could still get breast cancer 21 (34.4 %) 17 (28.3 %) 38 (31.4 %) 0.56
Tests only look for known mutations 15 (24.6 %) 17 (28.3 %) 32 (26.5 %) 0.68
Genetic testing is not 100 % accurate 8 (13.1 %) 4 (6.7 %) 12 (9.9 %) 0.36

Emotional issues
Physician discusses emotional repercussions of testing for SP 27 (44.3 %) 30 (50.0 %) 57 (47.1 %) 0.59
Physician discusses how a negative test result could be beneficial to
the SP (e.g., reassurance)

23 (37.7 %) 19 (31.7 %) 42 (34.7 %) 0.57

Physician asks if SP has support system (in relation to BRCA testing) 2 (3.3 %) 3 (5.0 %) 5 (4.1 %) 0.68

*Values reported are the numbers (percentages) of physicians who raised the topic during the visit.

† Probability values are based on Fisher’s exact test.

Table 4 Physician Counseling About Test Result Implications for the SP’s Family Members, Sorted by Combined Frequency of Occurrence*

Topic Control
(n=61)

Intervention
(n=60)

Combined
(n=121)

P†

Family cancer risks
Positive result means daughter is at increased risk of cancer 35 (57.4 %) 33 (55.0 %) 68 (56.2 %) 0.86
Positive result means son is at increased risk of cancer 14 (23.0 %) 21 (35.0 %) 35 (28.9 %) 0.16
Positive result means increased risk of prostate cancer for male relatives 1 (1.6 %) 12 (20.0 %) 13 (10.7 %) .001

Genetic testing
Positive result means female family members
(in addition to the sister) may need genetic testing

28 (49.5 %) 24 (40.0 %) 52 (43.0 %) 0.58

Positive result means male family members may need genetic testing 7 (11.5 %) 6 (10.0 %) 13 (10.7 %) 1.0
Screening and treatment
Positive result means family members may need additional breast cancer screening 12 (19.7 %) 9 (15.0 %) 21 (17.4 %) 0.63
Positive result means family members may need treatment
(including surgery and prophylaxis with medications)

7 (11.5 %) 3 (5.0 %) 10 (8.3 %) 0.32

Emotional issues
Testing creates potential for emotional repercussions for the family 12 (19.7 %) 9 (15.0 %) 21 (17.4 %) 0.63

* Values reported are the numbers (percentages) of physicians who raised the topic during the visit.

† Probability values are based on Fisher’s exact test.
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decision until after her sister had been tested. Intervention
physicians were significantly more likely than control physi-
cians to advise making a testing decision after counseling.
Fewer than one in five physicians asked the SP about her
expectations for cancer screening and for the visit. Nearly half
of physicians asked the SP what she would do if she received a
positive test result, but the SP was asked how she would feel in
such an event in only one-tenth of visits.
As part of the standardized script, physicians were asked if

they would get the test “if you were me.” Intervention-group
physicians were less likely than control-group physicians to
respond that they would be tested, and were more inclined to
tell the SP that she needed to decide what was best for her. This
difference narrowly failed to reach conventional standards of
statistical significance. Physicians rarely said that they did not
know what they would do if placed in the SP’s position or that
they would not get tested.

Ethical, Legal, and Social Issues. Coded topics pertaining to
the relevance of ethical, legal, and social issues for the patient
are shown in the sixth section of Table 5; there was no

difference between intervention and control groups. The
most frequently discussed ELSI issue was medical record
confidentiality, followed by health insurance discrimination
issues, Genetic Information Nondiscrimination Act (GINA)
legislation, and life insurance discrimination. Employment
discrimination was rarely discussed, and the potential for
social stigma stemming from a positive test result was not
considered in any visit. The last section of the table reports
how often these same issues were discussed with regard to the
impact of the SP’s test result on other family members. Such
discussions were absent in virtually all visits.

DISCUSSION

An increasing number of genetic tests are available that can
identify carriers of mutations that elevate cancer risk, such as
BRCA.10 Many patients with questions about their risks seek
answers from their PCPs,41 underscoring the need for clinical
genetics education in primary care. This study evaluated the

Table 5 Physician Discussion and Recommendations Regarding Genetic Counseling, Genetic Tests, and ELSI, Sorted by Combined Frequency
of Occurrence*

Topic Control
(n=61)

Intervention
(n=60)

Combined
(n=121)

P†

Benefits and referral
Benefits of genetic counseling 37 (60.7 %) 47 (78.3 %) 84 (69.4 %) 0.05
Offers genetic counseling referral 32 (52.5 %) 34 (56.7 %) 66 (54.6 %) 0.72

Cost discussions
Insurance coverage for testing 22 (36.1 %) 18 (30.0 %) 40 (33.1 %) 0.56
Cost of office genetic test 16 (26.2 %) 19 (31.7 %) 35 (28.9 %) 0.55
Cost of genetic counseling (including insurance coverage) 3 (4.9 %) 5 (8.3 %) 8 (6.6 %) 0.49

Testing recommendations
Sister should be tested first before SP makes a testing decision 23 (37.7 %) 33 (55.0 %) 56 (46.3 %) 0.07
SP should “think about it” and then revisit the physician 22 (36.1 %) 16 (26.7 %) 38 (31.4 %) 0.33
SP should make testing decision after genetic counseling visit 13 (21.3 %) 23 (38.3 %) 36 (29.8 %) 0.05

Testing expectations and concerns
Asks what SP would do if she received a positive BRCA test result 27 (44.3 %) 32 (53.3 %) 59 (48.8 %) 0.37
Asks the SP for her expectations for screening and/or today’s visit 9 (14.8 %) 14 (23.3 %) 23 (19.0 %) 0.26
Asks how SP would feel if she received a positive BRCA test result 4 (6.6 %) 10 (16.7 %) 14 (11.6 %) 0.10

Response to, “what would you do?” ‡
I would get tested 33 (54.1 %) 20 (33.3 %) 53 (43.8 %) 0.03
It’s up to you. / Only you can decide. 14 (23.0 %) 24 (40.0 %) 38 (31.4 %) 0.052
I don’t know 2 (3.3 %) 5 (8.3 %) 7 (5.8 %) 0.27
I would not get tested 0 (0.0 %) 3 (5.0 %) 3 (2.5 %) 0.12

ELSI for the SP
Confidentiality of the medical record 31 (50.9 %) 34 (56.7 %) 65 (53.7 %) 0.59
Health insurance discrimination 32 (52.5 %) 32 (53.3 %) 64 (52.9 %) 1.0
Federal legal protections (GINA) 35 (57.4 %) 26 (43.3 %) 61 (50.4 %) 0.15
Life insurance discrimination 30 (49.2 %) 30 (50.0 %) 60 (49.6 %) 1.0
Employment discrimination 11 (18.0 %) 9 (15.0 %) 20 (16.5 %) 0.82
Stigma as a social issue 0 (0.0 %) 0 (0.0 %) 0 (0.0 %) ─

ELSI for family members
Life insurance discrimination 1 (1.6 %) 1 (1.7 %) 2 (1.7 %) 1.0
Health insurance discrimination 1 (1.6 %) 0 (0.0 %) 1 (0.8 %) 1.0
Confidentiality of the medical record 1 (1.6 %) 0 (0.0 %) 1 (0.8 %) 1.0
Employment discrimination 0 (0.0 %) 0 (0.0 %) 0 (0.0 %) ─
Federal legal protections (GINA) 0 (0.0 %) 0 (0.0 %) 0 (0.0 %) ─
Stigma as a social issue 0 (0.0 %) 0 (0.0 %) 0 (0.0 %) ─

ELSI ethical, legal, and social issues
* Values reported are the numbers (percentages) of physicians who raised the topic or made the specific statement during the visit.

† Probability values are based on Fisher’s exact test.
‡Numbers for this grouping need not sum to 100 %. A physician could ignore the query or respond in a manner not represented by our codes.
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effectiveness of one such training program—an interactive web-
based curriculum delivered as CME. The intervention’s impact
on practice behaviors was minimal, with a few notable
exceptions.
Intervention-group physicians were more likely to inform

patients that a test showing a BRCA mutation could indicate
an increased risk for prostate cancer among relatives. However,
they were less likely than controls to ask about Ashkenazi
heritage, even though the link between Ashkenazi heritage and
breast cancer has been known and taught for many years.
Intervention-group physicians were also more likely than con-
trols to explore the benefits of genetic counseling and to encour-
age a deferral of the testing decision until after genetic counsel-
ing. They were not more likely than control physicians, howev-
er, to offer genetic counseling to the SP.
In an era of increasingly complex and numerous genetic tests,

PCPs may lack the time and expertise to provide the specialized
counseling that a trained genetic counselor can offer. Modifying
the online curriculum to facilitate appropriate referrals may help
to ensure that patients receive the information they need to make
informed choices.When askedwhat theywould do if personally
faced with a similar situation, intervention-group physicians
were more inclined than control-group physicians to engage in
a nuanced discussion around values and goals. This greater
appreciation of contingent decision-making and respect for the
patient’s values may flow from the intervention curriculum’s
modeling of shared decision-making.
Regardless of the curriculum completed, participants were

generally unprepared to provide robust counseling to an SP for
whom genetic counseling and genetic testing was reasonable.
The average physician in this study asked just 20 % of the
family and personal history questions that would be appropri-
ate in this setting, a finding consistent with other studies.11,27

Physicians also fell short in their counseling about the impli-
cations of test results, focusing heavily on surgical options and
neglecting to explore familial implications, emotional impacts,
or social support, though each of these is an essential compo-
nent of the genetic counseling process.42–45

Furthermore, though considerable attention was devoted to
ELSI issues in the web-based and control curriculum materi-
als, only half of the participants talked with the SP about
medical record confidentiality, insurance discrimination, and
federal legal protections. Even fewer examined employment
discrimination concerns, and none explored the important
issue of social stigma.43 These ELSI discussions rarely exam-
ined the potential for discrimination against family members
that could result from a positive BRCA test result or legal
protections for the patient or their family.
In light of these findings, clinical genetics training may

need to be longer and periodically reinforced. Alternatively,
it may be unrealistic to expect PCPs to provide necessary
information to patients presenting with concerns about their
inherited risk for cancer. Genetic counselors are specialty-
trained to have these conversations and typically have more
time and resources to discuss these matters than do PCPs.

Though computer-based curricula aimed at educating patients
have been shown to be effective at increasing knowledge
about genetic testing for inherited breast cancer,46,47 educating
time-constrained physicians is challenging, and perhaps our
goals should shift toward increasing availability of and refer-
rals to genetic counselors.

Limitations

A large number of physicians invited to participate did not
respond to the invitation, leading to the possibility of a selection
bias wherein motivated and interested physicians were overrep-
resented. The effect of such a selection bias would be to over-
state the true level of provider ability in the domain studied. The
SPs were announced, and although physicians had no advanced
knowledge of the clinical presentation, they did know that they
were being evaluated. They may, therefore, have exhibited a
higher level of clinical skills thanwould have been observed had
the SPs been unannounced.48 Further, we examined just one
genetic condition; findings may not generalize to other condi-
tions. Finally, the study was carried out in only two states.

CONCLUSIONS

Physicians infrequently performed key counseling behaviors
surrounding inherited breast cancer, and this was true regardless
of whether they had completed the web-based interactive train-
ing or read clinical reviews. Ultimately, we may conclude that
the promise of the clinical genetics revolution can be realized
only by preparing current and future primary care physicians to
identify patients at risk for inherited conditions and to refer those
patients for appropriate counseling and testing.
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