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Abstract: The Michigan Department of Health and Human Services implemented and evaluated
two initiatives designed to enhance provider knowledge of patients appropriate for breast and/or
ovarian cancer genetic risk assessment and hereditary breast and ovarian cancer (HBOC) syndrome
testing. The first initiative targeted select providers who had diagnosed patients meeting HBOC risk
criteria. Specifically, the initiative used 2008–2009 state cancer registry data to identify all providers
who had diagnosed breast cancers in women ď50 years of age, male breast cancers, and ovarian
cancers in four health systems with newly established cancer genetics clinics. Using a method coined
bidirectional reporting (BDR), reports highlighting how many of these cases each provider had seen
were generated and mailed. Reports on 475 cancers (9.5% of the 5005 cases statewide meeting criteria)
were sent to 69 providers with information about how and why to refer such patients for genetic
counseling. Providers who received a report were contacted to assess whether the reports increased
awareness or resulted in action (genetic counseling/referral). Based on the few responses received,
despite multiple attempts to contact, and attrition rate, it is not possible to ascertain the impact of this
initiative on providers. However the project resulted in the MDHHS identifying which providers
see the largest proportion of at-risk patients, creating an opportunity to target those providers with
HBOC education efforts. The second initiative involved creating and broadly disseminating an online,
interactive case-based educational module to increase awareness and referral decisions for HBOC
using high- and low-risk patient scenarios. A total of 1835 unique users accessed the module in a one
year. Collectively the users viewed topic pages 2724 times and the interactive case studies 1369 times.
Point of care tools (fact sheets) were viewed 1624 times and downloaded 764 times. Satisfaction
among the subset of users applying for continuing medical education credit was high. The online
educational module had a much broader reach than the bidirectional reporting initiative but to a
self-selected audience. Combining targeted and broad-based provider education efforts may be a
better way to increase HBOC awareness in the target audience, starting with those providers seeing
the largest proportion of patients at risk.
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1. Introduction

Healthy People 2020 includes a genomics objective that aims to “increase the proportion of women
with a family history of breast and/or ovarian cancer who receive genetic counseling” [1]. An estimated
5%–10% of cases of breast cancers and 15% of invasive ovarian cancers are related to hereditary breast
and ovarian cancer syndrome (HBOC) [2]. Guidelines for the clinical management of individuals with
HBOC are available and are quite different from population screening guidelines for breast and ovarian
cancer [3,4]. Preventive measures, including risk reducing bilateral salpingo-oophorectomy, have been
shown to reduce cancer risk and all-cause mortality [5–7]. As such, appropriate identification and
referral of individuals at risk for HBOC is necessary and could be life-saving [8].

The discovery that mutations in two genes, BRCA1 and BRCA2 [9,10], are associated with HBOC
led to the availability of genetic testing to identify individuals at risk in the mid-1990s. In response,
various organizations began to develop strategies for educating providers about how to identify at-risk
individuals and referral guidelines for genetic counseling and testing [11,12].

Referral guidelines have evolved as more evidence has accrued regarding who most benefits from
HBOC genetic counseling (GC) and genetic testing (GT). Based on a systematic evidence review [13],
the United States Preventative Services Task Force (USPSTF) recommends that unaffected women at
increased risk for harboring a BRCA1/2 mutation have GC and then if indicated GT [14,15]. Conversely,
USPSTF recommends against routine GC and GT for women whose family histories are not indicative
of increased risk [14,15]. Based on the evidence, the United States Centers for Disease Control and
Prevention’s Office of Public Health Genomics has classified the identification of individuals at risk for
HBOC with referral for GC and GT as a Tier 1 genomics application [16]. Tier 1 applications are those
that have “significant potential for positive impact on public health based on available evidence-based
guidelines and recommendations.”

Guidelines regarding when to refer individuals already diagnosed with cancer for HBOC GC
and GT are also available. Having a breast cancer diagnosis at or before age 50, ovarian cancer at
any age, male breast cancer, triple negative breast cancer, two breast primaries, and/or a significant
family history of breast or ovarian cancer are considered appropriate indications [3,17,18]. Despite the
many referral guidelines available, provider knowledge of HBOC remains a barrier to appropriate
identification and referral of patients at risk. Studies have shown that physicians lack basic knowledge
concerning the genetics of HBOC, have difficulty recognizing individuals who may be at an increased
risk [19], and/or do not know how to provide cancer GC services [20]. Inaccurate risk assessment
can result in under-utilization of GC services as well as inappropriate referrals [21–23]. A systematic
review identified an overall need to improve cancer genetics education, increase awareness of genetics
services, and increase family history documentation among health care providers [24].

In order to address provider barriers and to increase provider knowledge and confidence
regarding appropriate cases to refer for GC for HBOC, the Michigan Department of Health and
Human Services (MDHSS) Cancer Genomics Program, through a 2011–2014 cooperative agreement
with the Centers for Disease Control and Prevention (CDC), implemented two different case-based
provider education initiatives. In Michigan, about 1 in 10 women have a significant family history
of breast or ovarian cancer and should be considered for referral for genetic services [25]. However,
approximately 90% of these women have not had GC [25]. The first initiative (2013) used existing data
from the Michigan Cancer Surveillance Program (MCSP) to identify providers who had seen patients
at risk of HBOC and highlight these cases (back) to the providers- a method coined “bidirectional
reporting.” The second MDHHS provider education initiative utilized national and state partnerships
to create a new online HBOC module approved for continuing medical education (CME) credit. The
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module used case scenarios to highlight key concepts regarding HBOC risk assessment, GC, GT,
and referral.

The purpose of this manuscript is to describe the methods used to implement and evaluate these
two initiatives and outcomes of the evaluations. Overall, the impact of the BDR project on increasing
provider awareness of HBOC could not be evaluated; the online educational module reached a broad
audience and was well-received by the subset that requested CME credit. However, access to the
module was limited to those seeking out education about HBOC. Combining the approaches may
be one way to increase awareness, and ultimately, appropriate identification of individuals at risk of
HBOC, starting with the providers who diagnose the largest proportion of at risk patients.

2. Experimental Section

2.1. Bidirectional Reporting

In 2013, MDHHS implemented a bidirectional reporting initiative, targeting four specific health
systems (centers) with new cancer genetic counseling clinics. Three of these clinics were in previously
underserved areas (i.e., nearest cancer genetics clinics was greater than 50 miles distance from center).
Providers in these four health systems who had diagnosed patients with early onset female breast
cancer (ď50 years of age), male breast cancer at any age, or ovarian cancer (including primary peritoneal
and fallopian tube cancer) at any age were identified using data from the Michigan Cancer Surveillance
Program (MCSP), the state’s cancer registry. Reporting all primary cancer diagnoses to the MCSP
is required by state law [26]. Cancers in 80 Michigan counties were reported directly to the MCSP.
Cancers in three counties were reported to the MCSP through the National Cancer Institute-funded
SEER (Surveillance, Epidemiology and End Results) registry.

Using MCSP data on cases diagnosed in 2008–2009, the total number of cases appropriate for
GC for HBOC in the state and at each of the four centers was determined. MCSP worked with
the local cancer registrars of the four centers to identify the diagnosing providers for each of the
cases. Provider-specific reports were generated by MDHHS to highlight the specific number of cases
diagnosed by each provider with the total number of cases in the state. The profiles contained the
number of cases that the provider had diagnosed from 2008–2009 that met the HBOC risk criteria.
Patients’ names were not included in the report, but could be obtained by contacting the cancer
registrar at each center.

Providers were mailed the provider-specific reports with a cover letter explaining the project and
a 25-page booklet of HBOC educational materials and information about the new local cancer genetic
clinic including contact information (collectively referred to as the provider packet). Suggestions for
provider next steps once the provider packet was reviewed were also included. In the cover letter,
providers were invited to contact their local genetic counselor to find out about the availability of
services. They were also invited to contact the MDHHS education coordinator to discuss the report or
to schedule a training session on cancer genetics.

Approximately six months after sending the provider packets, the providers’ offices were
contacted up to three times by telephone to request follow up either by a telephone or an online
survey. A copy of the provider packet was resent to interested providers’ offices. The follow-up
survey contained 11 questions aimed at identifying the perceived value of the information sent and
whether it impacted their knowledge or patterns of referral for patients at high risk for HBOC to
genetic services. Additionally, the genetic counselors working at the newly established cancer genetic
clinics were interviewed by telephone to determine whether they had received any feedback from
providers and/or a change in the number of referrals in response to the implementation of this project.
The interviews consisted of five questions and were conducted using a semi-structured format. A copy
of the provider packet with a de-identified provider report was sent in advance for review. Interviews
were electronically transcribed in order to summarize the qualitative responses.
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2.2. Online Educational Module

In 2013, the MDHHS, in partnership with the CDC, Jackson Laboratory, Michigan State University,
Oregon Health Department, Georgia Health Department and the Moffitt Cancer Center, developed an
online educational module called “HBOC: Is Your Patient at Risk?” for primary care physicians and
other non-genetics health care providers. An expert panel, comprised of public health professionals,
a physician, genetic counselors, and educators took part in the development and review of the
content [27]. The educational module focuses on four main areas of knowledge and skills: risk
assessment, genetic testing, management, and collaboration. Each of these main topics is further
divided into subtopic areas. The online module includes seven interactive cases, each with specific
learning objectives. Each case includes a pedigree with additional case information, including links to
useful tools available to help users navigate through the case. Users are asked to choose between three
presented options to decide how they would manage the case based on the information provided. Each
choice takes the user through a resulting outcome based on the answer chosen. If the answer chosen is
incorrect, information is given as to why it is a wrong choice and the user is given the opportunity to
choose another answer. When the correct answer is chosen, the reason it is correct is explained.

The format of the educational module allows clinicians to access material on their own schedule,
to access the material and tools most relevant to their practice (targeted education and point-of-care
tools), and to proceed at their own pace. The module was approved for up to two American Medical
Association Physician Recognition Award Category 1 continuing medical education credits (CME)
provided by Michigan State University. The CME credits are available at no cost to users who complete
a 10-question post-test and answer at least 7 out of 10 questions correctly.

Site analytic data for the first 12 months of the online module was analyzed using descriptive
statistics. The data include the number of users who have accessed the educational module, which
links were accessed, which cases, topics, and tools were viewed as well as materials downloaded. Data
from users who applied for CME credit was collected including provider type, current practices with
regard to risk assessment, referral and testing for HBOC, test scores, and overall satisfaction with the
educational module. Non-identifiable data from CME users was analyzed using descriptive statistics.

3. Results and Discussion

3.1. Provider Bidirectional Reporting Results

Using MCSP data, in 2008–2009 there were 5005 cancers that were appropriate for GC based on
HBOC referral guidelines. The breakdown of the number of early onset breast cancer cases, ovarian
cancer cases and male breast cancer cases is shown in Table 1. The four centers targeted in this project
reported 475 of these 5005 diagnoses (9.5%) (Table 1). Overall, the diagnoses at these four centers
represented 11% of the early onset female breast cancers in Michigan in the 2008–2009, 7% of ovarian
cancers, and 2.8% of male breast cancers.

Table 1. Number of cases at risk for HBOC per center, 2008–2009.

Cancer Center
Number of Providers at

Center Receiving Reports

Cancer Cases seen in 2008–2009

Number of Early Onset
Female Breast Cancers

(Diagnosed ď 50)

Number of *
Ovarian

Cancer Cases

Number of
Male Breast

Cancer Cases
Total Cases

Center 1 18 68 43 1 112
Center 2 35 216 52 3 271
Center 3 12 47 17 0 64
Center 4 4 22 6 0 28

Total 69 353 118 4 475
State of MI Total 3184 1680 141 5005

* includes ovarian, fallopian tube, and primary peritoneal cancers.
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A total of 69 providers were identified and mailed provider packets with individualized BDR
reports in 2013. Of note, an additional 16 providers who had cases that met reporting criteria (16/85,
18.8% of total providers) did not receive packets because they were identified as being lost to follow
up at the time the providers’ list was generated. Table 2 compares the areas of practice of diagnosing
physicians by center and cancer type. Diagnoses were most often reported by general surgeons,
hematology/oncology physicians, gynecologic oncologists or radiation oncologists. In many cases, a
single provider or small number of providers reported a majority of the cases at a center. For instance,
at Center 1, 97.7% (42/43) ovarian cancers were diagnosed by a single gynecologic oncologist and 47.1%
(32/58) early onset breast cancers by a single general surgeon. At Center 4, 96.4% (27/28) of all early
onset breast cancer and all ovarian cancer diagnoses were made by one of three hematology oncology
physicians. But in other cases, diagnoses were split across a number of different providers/provider
types. For instance at Centers 2 and 3, breast and ovarian cancer diagnoses were split amongst a
variety of providers (Table 2).

Efforts to obtain feedback on the BDR initiative resulted in the project staff establishing contact
with 24 different offices representing 35 of the 69 physicians who were sent provider-specific packets.
Eleven of the 69 (15.9%) providers were lost to follow up for various reasons including a disconnected
telephone number, retirement, left practice, medical leave or loss of medical records/no way to
contact patients. An additional five providers (general surgeons) reported no longer performing breast
surgeries and declined providing feedback. The remainder of offices did not respond after repeated
attempts (3) to establish contact. In total, 19 offices representing 28 physicians agreed to have the survey
sent either electronically, by fax, or by mail in order to potentially provide feedback. However, only
five of these 28 practicing physicians provided feedback either by telephone or the online survey (7.2%
of total number of physicians targeted). Their suggestions for improving the bidirectional reporting
process included: timelier receipt of case data as the 4–5 year lag between diagnosis and reporting
made acting on the information challenging; and more user-friendly formatting of the provider packet
(too lengthy). However, given the low response rate, we cannot determine to what extent these
comments are representative of those of all providers targeted.

Genetic counselor feedback was requested and received from each of the four genetic counselors at
these centers. In general, the genetic counselors could not evaluate whether the bidirectional reporting
project resulted in a change in the number of referrals. Three noted that referrals did increase during
the period of time after the packets were sent; however, these increases could have been related to other
efforts to increase appropriate referrals. Suggestions for ways to improve the bidirectional reporting
included: sending the reports directly to the genetic counselors; reaching out specifically to those
providers who see the most patients at risk; and notifying providers in advance of sending the packets
that the information is coming to increase the likelihood they will review it once received.
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Table 2. Number of cases per diagnosing provider type per center, 2008–2009
ş

.

Provider Type Center 1 Center 2 Center 3 Center 4

Number of Early
Onset Female Breast
Cancers ď 50 (%) *

Number of Ovarian
Cancers (%) *

Number of Early
Onset Female Breast
Cancers ď 50 (%) *

Number of Ovarian
Cancers (%)

Number of Early
Onset Female Breast
Cancers ď 50 (%) *

Number of Ovarian
Cancers (%) *

Number of Early
Onset Female Breast
Cancers ď 50 (%) *

Number of Ovarian
Cancers (%) *

General
Surgeons 62 (91.2%) 0 107 (49.5%) 1 (1.9%) 7 (14.9%) 0 0 0

Gynecologic
Oncology 0 42 (97.6%) 1 (0.5%) 22 (42.3%) 0 2 (11.8%) 0 0

Hematology
Oncology 1 (1.5%) 1 (2.3%) 95 (44.0%) 25 (48.0%) 26 (55.3%) 8 (47.1%) 21 (95.6%) 6 (100%)

Radiation
Oncology 0 0 11 (5.1%) 0 14 (29.8%) 0 1 (4.5%) 0

Family
Medicine 5 (7.3%) 0 1 (0.5%) 1 (1.9%) 0 1 (5.9%) 0 0

Obstetrics and
Gynecology 0 0 0 2 (3.8%) 0 5 (29.4%) 0 0

Other 0 0 1 (0.5%) 1 (1.9%) 0 1 (5.9%) 0 0

* Percentages indicate the percent of all of the diagnoses of that type made by the specified provider type at that Center.
ş

Male breast cancer diagnoses are not included in this table
given the small number of diagnoses.
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3.2. Online Educational Module Results

In February 2014, the CME online module was launched and disseminated through multiple
venues by MDHHS and their partners. From February 2014 through January 2015, 1835 unique users
accessed the educational module over 2248 sessions. Users visited an average of 3.95 pages per session
and the average time spent navigating the website was approximately 3.5 min. The website was
most commonly accessed directly (through site URL) (55% (1241/2237) or through Google (30.5%,
683/2237).

Information regarding the institutions or internet service providers from which users came was
available for 494 users. Users came from 47 different institutions located in 22 U.S. states and three
countries outside the U.S. Institutions in the five states in which the module developers resided were
over-represented (12/47).

The cases were reviewed 1369 times. The first case on the home page, that of “Marcus, the
unsuspecting male”, was viewed most often and accounted for 22% of case views (300/1369). The least
viewed case was “Geeta, a case of survivor’s guilt” (8% of case views; 110/1369). Geeta’s case is not on
the home page and is the last case listed on the case studies page.

There were 2,724 views of the topic pages with the most commonly viewed related to risk
assessment (46.5%, 1266/2724) (Table 3). The most used links in the educational module were those
that informed the users about risk assessment, red flags that could indicate that a patient is at higher
risk for developing HBOC related cancer, and genetic testing information. Fact sheets (point of care
tools) were viewed a total of 1624 times and downloaded 764 times. The most commonly viewed
and downloaded tools were the red flags checklist (433 views; 140 downloads), the HBOC fact
sheet (276 views, 159 downloads) and the results interpretation table (202 views, 106 downloads).
The least viewed links included genetic testing in children, adjusting a patient’s risk for developing an
HBOC-related cancer, and ethical, legal, and social implications (ELSI).

Table 3. Number of webpage views by main topics and subtopics *.

Main Topics Subtopics (in Bold) and Specific
Subject Areas (in Italics) # of Page Views Total = 2724

Risk Assessment 312

Collect Risk Information Includes
targeted genetic interview, risk
assessment challenges, cancers

associated with HBOC, and other
hereditary cancers

434

Identify Red Flags 194

Assess Risk
Includes HBOC inheritance

pattern, paternal family history,
stratifying risk, adjusting risk

326

Total views related to risk assessment topics = 1266 (46.5% of all topic reviews)
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Table 3. Cont.

Main Topics Subtopics (in Bold) and Specific
Subject Areas (in Italics) # of Page Views Total = 2724

Genetic Testing 160

Testing Strategy
Includes testing affected relative

first, ancestry matters, test
methods

336

Interpretation
Includes interpreting a positive

result, a negative result, and a VUS
313

Considerations
Includes ELSI implications and

testing in children
129

Total views related to genetic testing topics = 938 (34.4% of all views)

Management 117

Screening Guidelines 100

Risk Reduction Strategy 110

Testing & Screening Relatives 52

Total views related to management topics = 379 (13.9% of all views)

Collaboration 0

Role of Genetic Specialists 65

Effective Referral 76

Total views on collaboration topic = 141 (5.2% of all views)

* Of note, those visiting the topics could link directly to the main topic (e.g., risk assessment), the subtopic (e.g.,
collect risk information), or the specific subject areas.

As of January 2015, 59 individuals completed the 10-question post-test and requested continuing
medical education (CME) credit. Those requesting CME credit were primarily female (51/58 reporting
gender, 87.9%) and MD’s (21/59, 35.6%) or nurse practitioners (15/59, 25.4%). The post-test responders
represented 16 different practice specialties; the most commonly represented were oncology (10/59,
16.9%), medical genetics (8/59, 13.6%), and obstetrics and gynecology (7/59, 11.9%). They practiced in
suburban (25/54, 46.3%), urban (18/54, 33.3%) and rural (11/54, 20.4%) settings. A majority had 16
years or more experience (35/56, 62.5%).

A total of 43/59 (72.9%) of the CME participants passed the post-test with a score of seven out
of 10 or better; the average score was 7.49. The two questions most likely to be answered correctly
were the true/false questions on paternal transmission of a BRCA mutation (93.2%, 55/59) and the
reduced penetrance of HBOC (94.9%, 56/59). The four questions most likely to be answered incorrectly
were those pertaining to identifying patients at low-risk for HBOC (66.1%, 39/59 answered correctly),
the types of cancers associated with HBOC (57.6%, 34/59 answered correctly), whether to test for a
variant of unknown significance (VUS) (55.9%, 33/59 answered correctly), and the significance of a
normal genetic test result in a person with a family history of a known BRCA mutation (67.8%, 40/59
answered correctly).

At the end of the quiz, the CME users were asked questions about their satisfaction with the
online educational module. Using a five-point Likert scale, most respondents (94.9%, 56/59) indicated
the case scenarios were a useful way to learn, that the tools provided were useful in completing the
program (86.4%, 51/59), and that the tools would be useful in their practice (79.7%, 47/59). On a
five-point Likert scale, most participants (93.2%, 55/59) indicated the content was relevant to their
practice and that the online presentation of information was an effective way to learn (91.5%, 54/59).
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In order to try to assess the impact of the educational module, CME participants were asked
whether their participation would change their practice and if so, in what way. The responses were
split with 31/59 (52.5%) indicating they would change how they practice. The most common ways
noted included better attention to family history (nine respondents), more referrals/use of genetic
counselors (six respondents), and better risk assessments (four respondents).

3.3. Discussion

The purpose of the two MDHHS provider education initiatives was to increase provider awareness
of appropriate indications for referral to GC for HBOC. Currently, only a fraction of individuals at
risk for HBOC in Michigan are being seen for GC and GT [25]. Identifying individuals with HBOC
has significant implications with regard to medical management of patients and their at-risk relatives.
Therefore, timely identification is imperative.

3.3.1. Bidirectional Reporting Discussion

The effectiveness of the bidirectional reporting project could not be determined. The low response
rate amongst diagnosing providers, despite multiple attempts to contact and resending of project
materials, prevented any meaningful evaluation of the program. Based on the significant attrition of
providers in the five years between the time when diagnoses were made and reported back, a major
limitation of BDR is the time lag between diagnosis and reporting. In spite of the shortcomings of
this initiative, collecting provider-specific data from the cancer registries helped the MDHHS identify
which providers are diagnosing the majority of patients at risk of HBOC. At some centers, one or two
providers are seeing a majority of cancer patients appropriate for GC and GT for HBOC. In these cases,
targeting the specific providers, through a revised version of bidirectional reporting with a shorter
time lag or through some other mechanism, could help ascertain a majority of patients at risk. In other
centers, cases were dispersed amongst providers. This finding emphasizes the differences between
various cancer facilities across the state of Michigan in terms of who is seeing patients at risk of HBOC
and the need for tailored approaches to increasing provider awareness.

3.3.2. Online Educational Module Discussion

In contrast to the provider-specific bidirectional reporting, the online educational CME module
reached a number of providers across a variety of institutions, practice specialties, professions, and
geographic locations. The topics most commonly viewed were those related to risk assessment and GT.
These topic choices are consistent with the findings of a survey investigating internists’ GT attitudes
and practices. In that study, respondents indicated that they needed more training on when to order
genetic tests and how to interpret results [28]. Few users accessed the two subtopics under the
collaboration topic heading-role of genetics specialists and effective referral. It may be that there was
confusion about what “collaboration” meant. However, the two most commonly viewed case studies
included referral/collaboration topics so some users may have been exposed to the content in that
fashion. Klitzman et al. (2013) [28] found that only 53.4% of the internists they surveyed knew of a
geneticist/genetic counselor to whom they could refer. Having a geneticist/counselor to whom to
refer was associated with a significantly higher likelihood of ordering genetic testing [28]. A study of
primary care physicians associated with a single insurance carrier found that among those who did not
refer for genetic services, about 25% did not know how to initiate the referral process [20]. Strategies
that enhance the proportion of views on collaboration topics may be beneficial to the overarching goal
of increasing appropriate referrals.

About 73% of those taking the educational module quiz (post-test) for CME credit achieved a
passing score, demonstrating adequate knowledge on the topics covered. Most post-test respondents
answered questions about the importance of paternal family history and the reduced penetrance of
HBOC correctly. Previous studies have shown that primary care physicians are often not aware of
the importance of paternal family history in assessing risk for patients [21,29–31]. Whether the online
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educational module directly contributed to the knowledge the post-test respondents demonstrated on
this topic cannot be definitively determined, though, since there was no pre-intervention assessment.

The questions most often answered incorrectly were those that concerned the interpretation
and management of a variant of unknown significance (VUS), significance of a negative (normal)
result in a family with a known BRCA mutation, identifying a low-risk patient, and identifying other
cancers related to HBOC. With regard to variant interpretation and recognizing a “true negative”
result, these are complex topics that likely require the development of additional provider education
content and tools beyond what was provided in the online module. With regard to appropriately
classifying a low risk history, which about one third of the post-test respondents were unable to do,
previous studies have shown that primary care physicians frequently misclassify low risk family
histories [19,22]. Discriminating between high and low risk patients is important because referring
low risk individuals can actually be harmful (United States Preventive Services Task Force Grade
D recommendation) [14,15]. Including additional low risk case scenarios in the online educational
module may be necessary to help providers further develop this skill.

Four levels of evaluation for training programs have been previously described which include
learner satisfaction (reaction-level 1), learning outcomes (learning-level 2), performance improvement
(behavior-level 3) and patient/health outcomes (results-level 4) [32,33]. The evaluation measures
available for the HBOC: Is your patient at risk? Module include satisfaction data, the CME test results
(post-intervention knowledge only), and reported intent to change practice. Satisfaction was high in
all the areas evaluated, including usefulness and relevance and most CME test takers indicated that
the online format was an effective way to learn.

Although a majority of those seeking CME earned a passing score on the test, since there was
no pre-education assessment, it is not possible to evaluate whether this outcome was a result of the
online education or previous knowledge. There is also no way to determine at this time what factors
may have influenced pass rate. Potential factors could include time spent reviewing online materials,
previous experience in cancer genetics, professional degree, and/or practice area. Further analyses of
demographic factors affecting pass rate may be beneficial once the number of CME test takers increases.

With regard to intent to change practice (enhance performance), about half of CME users indicated
that reviewing the online module would change their practice in areas such as attention to family
history, risk assessment and referral. The reasons that about half indicated they would not change
practice are unknown.

Overall, the evaluation of the educational module is limited by the fact that beyond web analytics,
feedback was only obtained from those who requested CME credit. How the profile of the CME users
compares to the full set of module users or the intended target audience—all providers with patients
at risk of HBOC—is unknown. Requesting demographic information and providing an opportunity
for feedback from all of those who view the educational module would be beneficial in getting a larger
scale view of its potential reach and impact on awareness/referrals.

Despite the fact that only a small subset of users requested CME credit, a significant proportion
of users viewed and/or downloaded fact sheets (point of care tools). This suggests that the online
module may have served an important educational purpose beyond being a continuing medical
education opportunity.

4. Conclusions

We report on two different public health initiatives aimed at increasing provider awareness
and identification of HBOC. The targeted approach of utilizing cancer registry data to providers
(bidirectional reporting) was a lengthy and time-consuming process with uncertain impact.
Nonetheless, the registry data provided important information about which providers are diagnosing
the majority of cancer patients at risk for HBOC and how this varies amongst facilities. The broad-based
interactive CME educational module reached over 1,800 unique individuals in one year’s time. Based
on the subset of users seeking CME credit, a majority were able to demonstrate an adequate grasp of
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the material presented as evidenced by a passing score on the CME quiz. In addition, a small majority
said taking the module would change how they practice. However, we cannot assess whether the
module is being utilized by our target audience—providers with limited awareness of HBOC who
see at risk patients. One way to reach these providers might be to use the cancer registry data to
identify those diagnosing large numbers of cancer patients at risk for HBOC and reach out to them
directly (e.g., in office visits) and repeatedly with information about the online CME module and other
educational resources.

Acknowledgments: This publication was supported by the Cooperative Agreement Numbers 5U38GD00054 and
51U58DP003798 from The Centers for Disease Control and Prevention. Its contents are solely the responsibility of
the authors and do not necessarily represent the official views of the Centers for Disease Control and Prevention.
The authors are appreciative of the significant contributions of the MDHHS staff (including Sarah Mange and Beth
Anderson) and the MCSP staff that assisted with the bidirectional reporting (including Glenn Copeland, Georgetta
Alverson, Georgia Spivak and Wendy Stinnett). The authors are also thankful to the online CME module planning
committee and developers (including Kate Reed, Summer Cox, Amy Mroch, Katrina Trivers, Tuya Pal, Lindsay
Dohany, Karen Lewis, Suzanne Schott, and Therese Nissen).

Author Contributions: Angela M. Trepanier Directed the evaluation of the provider-specific bidirectional
reporting and the CME online module, directed data analysis and interpretation participated in drafting and
editing the initial manuscript and approved the final manuscript as submitted. Laura Supplee Participated
in conducting the evaluation of the provider-specific bidirectional reporting, participated in analysis and
interpretation, participated in drafting the manuscript, and reviewed and approved final manuscript. Lindsey
Blakely Participated in analysis and interpretation of site analytics and CME user data for online education
module, participated in drafting the manuscript, and reviewed and approved final manuscript. Jenna McLosky
developed the two educational initiatives, contributed to analysis, edited the initial manuscript and approved the
final manuscript as submitted. Debra Duquette Conceptualized and assisted with the development of the two
educational initiatives, interpreted study results, edited the initial manuscript and approved the final manuscript
as submitted.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. Healthy People 2020: Summary of objectives. Available online: http://www.healthypeople.gov/2020/
topics-objectives/topic/genomics/objectives (accessed on 23 February 2016).

2. Petrucelli, N.; Daly, M.B.; Feldman, G.L. Hereditary breast and ovarian cancer due to mutations in BRCA1
and BRCA2. Genet. Med. 2010, 12, 245–259. [CrossRef] [PubMed]

3. National Comprehensive Cancer Network Clinical Practice Guidelines in Oncology. Genetic/Familial
High-Risk Assessment: Breast and Ovarian. Version 1.2016. Available online: http://www.nccn.org/
professionals/physician_gls/pdf/genetics_screening.pdf (accessed on 23 February 2016).

4. Pruthi, S.; Gostout, B.S.; Lindor, N.M. Identification and management of women with BRCA mutations or
hereditary predisposition for breast and ovarian cancer. Mayo Clin. Proc. 2011, 85, 1111–1120. [CrossRef]
[PubMed]

5. Nelson, H.D.; Fu, R.; Goddard, K.; Mitchell, J.P.; Okinaka-Hu, L.; Pappas, M.; Zakher, B. Risk assessment,
genetic counseling, and genetic testing for BRCA-related cancer: Systematic review to update the U.S.
Preventive Services Task Force recommendation. Evidence Synthesis No. 101. AHRQ Publication No.
12-05164-EF-1. Agency for Healthcare Research and Quality: Rockville, MD, USA, 2013. Available online:
http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0068067/ (accessed on 23 February 2016).

6. Rebbeck, T.R.; Kauff, N.D.; Domchek, S.M. Meta-analysis of risk reduction estimates associated with
risk-reducing salpingo-oophorectomy in BRCA1 and BRCA2 mutation carriers. J. Natl. Cancer Inst. 2009, 101,
80–87. [CrossRef] [PubMed]

7. Finch, A.P.; Lubinski, J.; Moller, P.; Narod, S.A. Impact of oophorectomy on cancer incidence and mortality
in women with a BRCA1 or BRCA2 mutation. J. Clin. Oncol. 2014, 32, 1547–1553. [CrossRef] [PubMed]

8. Yen, T.F. Genetic testing for BRCA mutations can save lives. Arch. Surg. 2011, 146, 479–480. [CrossRef]
[PubMed]

9. Miki, Y.; Swensen, J.; Shattuck-Eidens, D.; Futreal, P.A.; Harshman, K.; Tavtigian, S.; Liu, Q.; Cochran, C.;
Bennett, L.M.; Ding, W.; et al. A strong candidate for the breast and ovarian cancer susceptibility gene BRCA1.
Science 1994, 266, 66–71. [CrossRef] [PubMed]

http://dx.doi.org/10.1097/GIM.0b013e3181d38f2f
http://www.ncbi.nlm.nih.gov/pubmed/20216074
http://dx.doi.org/10.4065/mcp.2010.0414
http://www.ncbi.nlm.nih.gov/pubmed/21123638
http://dx.doi.org/10.1093/jnci/djn442
http://www.ncbi.nlm.nih.gov/pubmed/19141781
http://dx.doi.org/10.1200/JCO.2013.53.2820
http://www.ncbi.nlm.nih.gov/pubmed/24567435
http://dx.doi.org/10.1001/archsurg.2011.57
http://www.ncbi.nlm.nih.gov/pubmed/21502459
http://dx.doi.org/10.1126/science.7545954
http://www.ncbi.nlm.nih.gov/pubmed/7545954


Healthcare 2016, 4, 19 12 of 13

10. Wooster, R.; Bignell, G.; Lancaster, J.; Swift, S.; Seal, S.; Mangion, J.; Collins, N.; Gregory, S.; Gumbsparallel, C.;
Micklem, G.; et al. Identification of the breast cancer susceptibility gene BRCA2. Nature 1995, 378, 789–792.
[CrossRef] [PubMed]

11. American Society of Clinical Oncology. Statement of the American Society of Clinical Oncology: Genetic
testing for cancer susceptibility, Adopted on February 20, 1996. J. Clin. Oncol. 1996, 14, 1737–1740.

12. Kutner, S. Breast cancer genetics and managed care. The Kaiser Permanente experience. Cancer 1999, 86,
2570–2574. [CrossRef]

13. Nelson, H.D.; Huffman, L.H.; Fu, R.; Harris, E.L. Genetic risk assessment and BRCA mutation testing for
breast and ovarian cancer susceptibility: Systematic evidence review for the U.S. Preventive Services Task
Force. Ann. Intern. Med. 2005, 143, 362–379. [CrossRef] [PubMed]

14. U.S. Preventive Services Task Force. Genetic risk assessment and BRCA mutation testing for breast and
ovarian cancer susceptibility: Recommendation statement. Ann. Intern. Med. 2005, 143, 355–361. [CrossRef]

15. Moyer, V.; The U.S. Preventive Services Task Force. Risk assessment, genetic counseling, and genetic
testing for BRCA-related cancer in women: U.S. Preventive Services Task Force recommendation statement.
Ann. Intern. Med. 2014, 160, 271–281. [CrossRef] [PubMed]

16. The Centers for Disease Control and Prevention Public Health Genomics Knowledge Base (v1.0).
Tier 1, BRCA-Related Cancer; Hereditary Breast and Ovarian Cancer. Available online: https://phgkb.
cdc.gov/GAPPKB/topicFinder.do?Mysubmit=individual&intTopicId=925& submit.x=45&submit.y=
10&submit=Home (accessed on 9 March 2016).

17. American College of Surgeons Commission on Cancer 2012 Patient Care Standards. Version 1.2.1.
Ensuring Patient-Centered Care. Available online: https://www.facs.org/quality%20programs/cancer/
coc/standards (accessed on 23 February 2016).

18. Lancaster, J.M.; Powell, C.B.; Chen, L.M.; Richardson, D.L. Society of Gynecologic Oncology statement on
risk assessment for inherited gynecologic cancer predispositions. Gynecol. Oncol. 2015, 136, 3–7. [CrossRef]
[PubMed]

19. Bellcross, C.A.; Kolor, K.; Goddard, K.A.; Coates, R.J.; Reyes, M.; Khoury, M.J. Awareness and utilization of
BRCA1/2 testing among U.S. primary care physicians. Am. J. Prev. Med. 2011, 40, 61–66. [CrossRef] [PubMed]

20. Vig, H.S.; Armstrong, J.; Egleston, B.L.; Mazar, C.; Toscano, M.; Bradbury, A.R.; Daly, M.B.; Meropol, N.J.
Cancer genetic risk assessment and referral patterns in primary care. Genet. Test. Mol. Biomark. 2009, 13,
735–741. [CrossRef] [PubMed]

21. Burke, W.; Culver, J.; Pinsky, L.; Hall, S.; Reynolds, S.E.; Yasui, Y.; Press, N. Genetic assessment of breast
cancer risk in primary care practice. Am. J. Med. Genet. A 2009, 149, 349–356. [CrossRef] [PubMed]

22. Trivers, K.F.; Baldwin, L.M.; Miller, J.W.; Matthew, B.; Andrilla, C.H.A.; Lishner, D.M.; Groff, B.A. Reported
referral for genetic counseling or BRCA 1/2 testing among United States physicians. Cancer 2011, 117,
5334–5343. [CrossRef] [PubMed]

23. White, D.B.; Bonham, V.L.; Jenkins, J.; Stevens, N.; McBride, C.M. Too many referrals of low-risk women
for BRCA1/2 genetic services by family physicians. Cancer Epidemiol. Biomark. Prev. 2008, 17, 2980–2986.
[CrossRef] [PubMed]

24. Tan, Y.Y.; Noon, L.L.; McGaughran, J.M.; Spurdle, A.B.; Obermair, A. Referral of patients with suspected
hereditary breast-ovarian cancer or Lynch syndrome for genetic services: A systematic review. J. Community
Med. Health Educ. 2013. [CrossRef]

25. Fussman, C.; Mange, S. Breast and ovarian cancer family history and genetic counseling among Michigan
women. Mich. BRFSS Surveill. Brief 2013, 7, 5.

26. MCSP Reporting Requirements by Item & Facility Type for Cases Diagnosed in 2015 or Earlier (NAACCR
Format 15.0). Available online: http://www.michigan.gov/documents/mdhhs/ MCSP_Reporting_
Requirements_by_Item_and_Facility_for_Cases_Diagnosed_in_2015_or_Earlier_Rev_20160113_510728_7.pdf
(accessed on 23 February 2016).

27. Hereditary Breast and Ovarian Cancer (HBOC): Is your patient at risk? Available online: www.nchpeg.org/
hboc/ (accessed on 9 March 2016).

28. Klitzman, R.; Chung, W.; Marder, K.; Shanmugham, A.; Chin, L.J.; Stark, M.; Appelbaum, P.S. Attitudes
and practices among internists concerning genetic testing. J. Genet. Counsel. 2013, 22, 90–100. [CrossRef]
[PubMed]

http://dx.doi.org/10.1038/378789a0
http://www.ncbi.nlm.nih.gov/pubmed/8524414
http://dx.doi.org/10.1002/(SICI)1097-0142(19991201)86:11+&lt;2570::AID-CNCR14&gt;3.0.CO;2-X
http://dx.doi.org/10.7326/0003-4819-143-5-200509060-00012
http://www.ncbi.nlm.nih.gov/pubmed/16144895
http://dx.doi.org/10.7326/0003-4819-143-5-200509060-00011
http://dx.doi.org/10.7326/M13-2747
http://www.ncbi.nlm.nih.gov/pubmed/24366376
http://dx.doi.org/10.1016/j.ygyno.2014.09.009
http://www.ncbi.nlm.nih.gov/pubmed/25238946
http://dx.doi.org/10.1016/j.amepre.2010.09.027
http://www.ncbi.nlm.nih.gov/pubmed/21146769
http://dx.doi.org/10.1089/gtmb.2009.0037
http://www.ncbi.nlm.nih.gov/pubmed/20001580
http://dx.doi.org/10.1002/ajmg.a.32643
http://www.ncbi.nlm.nih.gov/pubmed/19208375
http://dx.doi.org/10.1002/cncr.26166
http://www.ncbi.nlm.nih.gov/pubmed/21792861
http://dx.doi.org/10.1158/1055-9965.EPI-07-2879
http://www.ncbi.nlm.nih.gov/pubmed/18990739
http://dx.doi.org/10.4172/2161-0711.1000255
http://dx.doi.org/10.1007/s10897-012-9504-z
http://www.ncbi.nlm.nih.gov/pubmed/22585186


Healthcare 2016, 4, 19 13 of 13

29. Cragun, D.; Besharat, A.D.; Lewis, C.; Vadaparampil, S.T.; Pal, T. Educational needs and preferred methods
of learning among Florida practitioners who order genetic testing for hereditary breast and ovarian cancer.
J. Cancer Educ. 2013, 28, 690–697. [CrossRef] [PubMed]

30. Ready, K.J.; Daniels, M.S.; Sun, C.C.; Peterson, S.K.; Northrup, H.; Lu, K.H. Obstetrics/gynecology residents’
knowledge of hereditary breast and ovarian cancer and Lynch Syndrome. J. Cancer Educ. 2010, 25, 401–404.
[CrossRef] [PubMed]

31. Wideroff, L.; Vadaparampil, S.; Greene, M.H.; Taplin, S.; Olson, L.; Freedman, A.N. Hereditary breast/ovarian
and colorectal cancer genetics knowledge in a national sample of US physicians. J. Med. Genet. 2005, 42,
749–755. [CrossRef] [PubMed]

32. Kirkpatrick, D.L. Evaluating Training Programs: The Four Levels; Berrett-Koehler: San Francisco, CA, USA, 1994.
33. Curran, V.R.; Fleet, L. A review of evaluation outcomes of web-based continuing medical education.

Med. Educ. 2005, 39, 561–567. [CrossRef] [PubMed]

© 2016 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons by Attribution
(CC-BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1007/s13187-013-0525-6
http://www.ncbi.nlm.nih.gov/pubmed/23884548
http://dx.doi.org/10.1007/s13187-010-0063-4
http://www.ncbi.nlm.nih.gov/pubmed/20186516
http://dx.doi.org/10.1136/jmg.2004.030296
http://www.ncbi.nlm.nih.gov/pubmed/15784723
http://dx.doi.org/10.1111/j.1365-2929.2005.02173.x
http://www.ncbi.nlm.nih.gov/pubmed/15910431
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/

	Introduction 
	Experimental Section 
	Bidirectional Reporting 
	Online Educational Module 

	Results and Discussion 
	Provider Bidirectional Reporting Results 
	Online Educational Module Results 
	Discussion 
	Bidirectional Reporting Discussion 
	Online Educational Module Discussion 


	Conclusions 

