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Abstract 

Improving Provider Use of NCCN HBOC Genetic Counseling Referral Guidelines 

Through Provider Education and Awareness 

 

Natalie Tri, MS 

 

University of Pittsburgh, 2022 

 

Genetic counseling and testing is important for families with a strong history of breast and 

ovarian cancer. Primary care providers play an important role in identifying women with a family 

history of breast cancer and making appropriate referrals to genetic counselors. Previous research 

has shown only 50% of women who should be referred for genetic counseling ever receive a 

referral from a primary care provider (PCP), which may be due to a lack of provider education and 

awareness.1; 2 Our study evaluated the effect of a 1.5 hour continuing medical education (CME) 

course presented to PCPs and NPs through Allegheny Health Network in Pittsburgh, PA. After 

completion of the educational session, we tracked referrals from each provider and determined 

appropriateness by the National Comprehensive Cancer Network (NCCN) HBOC referral 

guidelines. Seven providers completed the educational session. A post-educational survey showed 

all providers responded positively to the material, with 100% stating they learned something new 

and 85.71% (6/7) stating they would make changes in their practice. Providers correctly answered 

that most cases of breast cancer are not hereditary (82% correct responses), males have an 

increased risk for a pathogenic variant with a previous breast cancer diagnosis (82% correct 

responses), and there is increased screening available to women with a family history (100% 

correct responses). However, most providers struggled with the heredity of ovarian cancer (41% 

correct) and the equal importance of maternal and paternal family history (41% correct). Referral 

numbers did not increase significantly post-education compared to pre-education (12 referrals for 

each), although there was an improvement in appropriateness of referrals (10/12 pre-education 
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compared to 12/12 post-education). In summary, this study showed provider education by online 

video serves to improve provider knowledge in some areas and may improve the appropriateness 

of patient referrals. This has implications for public health by improving provider knowledge and 

appropriateness of referrals placed by providers to genetic counselors. More research is needed to 

determine the long-term effects of a single educational presentation and areas of improvement to 

increase genetic counseling referrals.  
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1.0 Introduction 

Genetic counseling and testing are important for families with a strong history of breast 

and ovarian cancer. An estimated 1 in 400 individuals carry a pathogenic variant (PV) in BRCA1 

or BRCA2.3 Pathogenic variants in BRCA1 and BRCA2 significantly increase a woman’s risk for 

developing breast and ovarian cancer and can change long-term surveillance and management 

options. Primary care providers play an important role in identifying women with a strong family 

history of breast cancer and making an appropriate referral to a genetic counselor. Many primary 

care providers see themselves as a “gatekeeper” to genetic services for their patients.4 This role in 

the clinical practice setting is important in ensuring appropriate patients are referred to genetic 

counseling services. With an increasing demand for genetic counseling services and increased 

attention on the BRCA genes, primary care providers are now a critical aspect in the patient 

screening process.5  

Although playing a crucial sentinel role in the genetic testing process, previous research 

has shown only 50% of women who should be referred for genetic counseling ever receive a 

referral from a primary care provider.1; 2 These numbers are concerning, as there are millions of 

women in the United States who are carrying an unidentified pathogenic variant in a high-risk 

breast cancer gene. Multiple studies have been performed assessing primary care provider’s 

awareness of referral guidelines, knowledge of referral criteria, and confidence in making a genetic 

counseling referral.1; 2; 6 These studies determined that many providers were not aware of referral 

guidelines, that providers were not confident in determining which patients were most appropriate 

to refer to genetics, and that some providers were unclear about the process of ordering a genetic 

counseling referral for their patients.  
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Our study seeks to increase provider knowledge about hereditary breast and ovarian cancer 

and its relationship to a woman’s family history of cancer. With an increase in provider knowledge 

and confidence in using a patient’s family history to determine breast and ovarian cancer risk, we 

hope to see a significant increase in the number of referrals made to genetic counselors.  

To increase primary care provider’s knowledge about hereditary breast and ovarian cancer, 

we presented a 1.5 hour CME course to providers in the Allegheny Health Network system. This 

course included information on hereditary breast and ovarian cancer, warning signs and symptoms 

in a patient’s family history that would warrant a genetic counseling referral, and information about 

the screening recommended for women deemed to be at an increased risk for breast cancer. Along 

with information on the family history, this study paid special attention to “absolute criteria” for 

referrals, such as a family member diagnosed with ovarian cancer or a male family member 

diagnosed with breast cancer. This study also paid special attention to stressing the importance of 

the paternal family history, as previous studies have shown only 6% of providers properly obtain 

paternal cancer history from their patients.2 This portion of the study aimed to increase the 

knowledge surrounding genetics and genetic counseling, as well as build confidence in placing a 

referral to genetics based on a patient’s family history. This study gave a post-education survey to 

providers to assess the knowledge learned from the course and to assess perceived utilization of 

this information in their practice. Prior studies have shown a significant increase in provider 

knowledge and perceived confidence after an educational intervention.7  

After the provider education, this study tracked data on referrals from the attending 

providers to the AHN Genetic Counseling Program. This will allow us to determine if the 

knowledge and confidence learned in the informational presentation translates to an increase in the 

number of referrals from these providers, but also an increase in the appropriateness of the referrals 
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that are placed. Following these provider’s long term can help determine the efficacy of the 

informational intervention on genetic counseling referrals.  

In summation, this project aims to improve provider knowledge surrounding genetic 

counseling and genetic counseling referrals, as well as to build provider confidence in accurately 

assessing a family history and placing a referral to genetic counseling for patients. This study also 

attempted to assess the volume and appropriateness of referrals placed to genetic counseling from 

the providers who attended the informational sessions to evaluate the effectiveness of the 

educational material presented.  

1.1 Specific Aims 

1. Measure and improve provider knowledge surrounding criteria for genetic testing 

referrals using a CME-approved educational lecture and standardized survey 

2. Measure and improve provider confidence in assessing a family history for breast cancer 

risk and placing a referral to a genetic counselor using a CME-approved educational 

lecture and standardized survey 

3. Increase the number of referrals made to the genetic counseling program by providers 

attending an informational presentation 

4. Improve the quality of referrals made to the genetic counseling program following an 

informational presentation to providers 
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2.0 Literature Review 

2.1 What is BRCA and why is it significant? 

Genetic testing for hereditary breast and ovarian cancer syndrome has been available for 

approximately 25 years.8; 9 The breast cancer 1 (BRCA1) and breast cancer 2 (BRCA2) genes are 

two of the most commonly recognized genes associated with hereditary cancer syndromes in the 

genetics world. This fame is due in part to the publicity these genes received in May of 2013.5 

Angelina Jolie, a famous actress and director, published an opinion article in the New York Times 

discussing her family’s history of breast cancer and her decision to undergo genetic testing and 

preventative breast surgery (mastectomy), which helps to  decrease her chances of developing 

breast cancer in her lifetime.10 

Angelina Jolie, along with up to 750,000 women in the United States, carries a harmful 

change (also called a pathogenic variant) in one of the BRCA genes.3 Pathogenic variants (PVs) 

in either BRCA1 or BRCA2 confer a lifetime risk of breast cancer of up to 72% and a lifetime risk 

of ovarian cancer up to 45%.3 For women without a PV in one of the BRCA genes, the risk for 

developing breast or ovarian cancer is 13% and 1.2%, respectively.3 

Due to the significantly increased risk of breast and ovarian cancer in women with an 

identified PV in BRCA1 or BRCA2, women are eligible for increased screening for breast and 

ovarian cancer, preventative breast or ovarian surgery, and preventative medications to help reduce 

their risk for developing cancer in their lifetime.11; 12 These preventative measures can help reduce 

a woman’s risk for developing cancer by over 90%.13; 14 
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2.1.1 BRCA+ and recommended screenings 

The cancer risks and screening methods for patients with a PV in one of the BRCA genes 

are well established. Studies have quantified the rate of adherence to recommended breast and 

ovarian cancer screening guidelines in women with an identified PV.15; 16 Genetic counseling and 

receipt of genetic testing results are not beneficial if patients are non-compliant with recommended 

surveillance strategies.17 Buchanan et al. 15determined the percentage of unaffected BRCA+ 

women who followed through with the recommended cancer screening regimen after disclosure 

of their test results in the time period recommended by national guidelines.18 Of the 97 women 

surveyed, 66% of women were adherent to the recommended breast and ovarian cancer screening 

guidelines. Overall, more than half of women were adherent to both the breast cancer and ovarian 

cancer screening guidelines (average 71%).  

Schwartz et al. 17 found a significant behavioral impact on women receiving bilateral 

prophylactic oophorectomy after receipt of positive BRCA1 or BRCA2 results. 27% of individuals 

who carry a PV in BRCA1 or BRCA2 had a prophylactic bilateral oophorectomy within the first 

year of receiving their genetic testing results.17 

Long-term follow-up studies also demonstrate an 80% uptake rate in women receiving 

bilateral mastectomy and/or bilateral prophylactic oophorectomy within 5 years after receiving a 

positive BRCA1 or BRCA2 genetic testing result.16 Researchers also found there was a higher use 

of breast MRI in BRCA PV carriers compared to non-carriers (46% compared to 11%, 

respectively).16 In summation, women with an identified PV in BRCA1 or BRCA2 are generally 

good about following through with the recommended screenings, as outlined by national 

guidelines.  
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2.1.2 Risk communication with family members 

Another important factor in determining the utility of testing for BRCA PVs in individuals 

at an increased risk is the impact these results can have on patient’s family members. Elrick et al. 

19 studied the psychosocial and clinical factors associated with communicating about an increased 

risk of breast cancer among close family members. Of the 920 women surveyed, only 13% carried 

a PV in one of the BRCA genes, although based on the age at which these women were diagnosed, 

their close relatives would still be at an increased risk for developing breast cancer compared to 

the general population, regardless of the woman’s genetic testing results. Results showed women 

shared their genetic testing results with an average of 70% of their family members.19  

This finding is consistent with other studies, reporting that on average, women share their 

positive BRCA results with 54-88% of relatives.20 McGivern et al. 20 found that participants who 

carried a PV in one of the BRCA genes were significantly more likely to share their results with 

other family members compared to women without a PV identified (𝜒2 = 10.21, 𝑝 < 0.001). 

These results did not hold true in women with only a family history of breast cancer and no 

identified PV. Independent of BRCA variant status, women were more likely to communicate 

about cancer risk with female family members than with male family members (proportion of 0.82 

and 0.64, respectively).20 Women who are aware of their increased risk for cancer, either based on 

their personal histories, family history, or BRCA variant status feel compelled to share their risk 

with other family members.20-23 

Communication about breast cancer risk benefits not only the patient, but can have an 

impact on close family members risk management and genetic testing decisions as well.23; 24 One 

study reported that up to 64% of family members who are informed of a genetic risk for cancer 

seek genetic counseling and testing for themselves.25  
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2.2 Who is at risk for BRCA pathogenic variants and how are they being identified? 

2.2.1 Patients at risk 

The risk for developing breast and ovarian cancer in a woman’s lifetime is significantly 

increased if she carries a pathogenic variant in one of the BRCA genes. What some patients are 

also aware of is that they are still at an increased risk for breast cancer based on their family history 

alone. Several studies have quantified breast cancer risk based on a woman’s self-reported family 

history. Colditz et al. 26 used data from the Nurse’s Health Study to determine the relative risk for 

unaffected women whose mother or sister was diagnosed with breast cancer. Risk categories were 

further stratified into breast cancer diagnoses before age 50 and breast cancer diagnoses after age 

50. There was a significantly increased risk across all categories of family history, with the most 

significant increase in relative risk in women whose mother was diagnosed with breast cancer 

before age 50 (RR=1.69; 95% CI 1.39-2.05).26 

Brewer et al. 27also used family history to determine a woman’s risk for breast cancer based 

on her reported family history. This study analyzed the family structure (number of first- and 

second-degree relatives in relation to the number of expected breast cancer diagnoses based on 

population incidence) in addition to the number of reported cancer diagnoses, to give a more 

accurate risk estimate. Women who reported two or more relatives with breast cancer had a 2.5-

fold increased risk to develop breast cancer themselves.27 The relative risk of breast cancer in a 

woman with one relative diagnosed with breast cancer was comparable to the study by Colditz et 

al. 26(RR=1.77 vs 1.69, respectively). When stratified by age, women who reported a relative 

diagnosed with breast cancer prior to age 45 had a relative risk of 2.47 (p<0.0001).27 
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Braithwaite et al. 28analyzed family history of cancer and determined breast cancer risk in 

women who were over the age of 65. Women over the age of 65 with no personal history of breast 

cancer are still at an increased risk for breast cancer if they have one or more first-degree relatives 

diagnosed with breast cancer (HR= 1.48; 95% CI 1.35-1.61).28 Even women who are at older ages 

and thought to have out lived much of their risk for breast cancer are still at an increased risk based 

solely on their family history.  

These studies demonstrate the need for patients to report their family cancer history to their 

medical providers, in order to get an accurate breast cancer risk estimate. Not only do patients need 

to report the cancer history, but more specific risk estimates can be given with detailed information 

such as age of cancer diagnosis in relatives and relation of relatives to the patient themselves.  

2.2.2 Patient identification 

Several studies have previously attempted to quantify the proportion of women in the 

general primary care population who would be considered as a high-risk patient based on family 

history of cancer alone.29-31 Quillin et al. 30 used a survey combined with pedigree information to 

attempt to quantify the proportion of women in a primary care clinic who would be candidates for 

BRCA1 and BRCA2 testing based on their self-reported family history. Of the 490 women 

surveyed, 4.5% met the criteria for a BRCA genetic counseling referral.30 This equates to 1 in 22 

women in a primary care clinic setting meeting criteria for BRCA testing based on family history 

of breast and ovarian cancer.  

These findings have been replicated by other researchers, including through a trial 

intervention program through Allegheny Health Network’s Cancer Genetic Counseling Program 

in partner with Glimmer of Hope.32; 33 Over 12 months of an interventional program attempting to 
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quantify the number of women who would warrant a genetic counseling referral in primary care 

clinics within the Allegheny Health Network in Pittsburgh, PA, unpublished data showed 40.9% 

of individuals reported at least some family history of breast and/ or ovarian cancer.33 These studies 

demonstrate the need for identification of patients and collection of family history in the primary 

care setting, as there is a respective proportion of individuals who warrant further genetic 

evaluation for a hereditary cancer predisposition syndrome.  

In previous studies, the primary method used for patient collection of family history for 

many years was a self-administered survey where patients reported their family history and 

discussed the family history with their providers.29; 30 One study designed an interactive tool to 

help educate patients and providers on hereditary breast and ovarian cancer and determine which 

patients would need an additional genetic evaluation based on the family history provided.31 Of 

the patients who accessed the tool, 67% inputted their entire family history, with 77% of patients 

asking family members about cancer history directly. In addition, 96% of women opted to learn 

about their risk for a BRCA PV. A majority (65%) of patients who assessed their risk printed those 

results out and discussed them with their providers.31 This study demonstrates the interest patients 

have in their own family history and the importance of a complete family history in discussion of 

risk estimates.  

In addition, to patient interest, almost 90% of providers reviewed and updated a patient’s 

family history, with 83% of providers discussing hereditary breast and ovarian cancer (HBOC) 

and BRCA mutations with their patients.31 Most providers were invested in their patient’s family 

history of cancer and were willing to have a conversation with their patients about the need for an 

additional genetics evaluation.31   
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Providers who review a patient’s family history can use a current and routinely updated set 

of guidelines established by the National Comprehensive Cancer Network (NCCN) to identify 

patients who are considered at an increased risk for a hereditary cancer syndrome and who can 

consider genetic testing based on personal risk factors and family history.18 Per these guidelines, 

women who are diagnosed with breast cancer at a young age (defined as age 45 or younger), 

women who have a family history of breast, ovarian, prostate or pancreatic cancer meeting specific 

requirements (such as three or more individuals on the same side of the family with breast cancer), 

or women with a previously identified pathogenic variant in their family should all consider 

genetic testing.18 These guidelines are the current standards by which providers should identify 

patients who could consider genetic testing based on their reported family history.  

2.3 Role of primary care providers in patient identification and referrals 

2.3.1 Role of PCPs 

Primary care providers (PCPs) are an important part of many patients’ medical care. They 

are often the front line of care for patients and can see a wide variety of indications in their clinics. 

Because of this, PCPs are expected to be knowledgeable in a wide variety of conditions which has 

lately included hereditary cancer syndromes. PCPs are often the front-line healthcare worker 

tasked with addressing patient’s concerns about a variety of topics including their preventative 

healthcare and future screening and disease management.34  

While a provider’s knowledge surrounding hereditary cancer syndromes does not need to 

be extensive, they are responsible for assessing a patient’s family history, determining a patient’s 
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cancer risk, and they need to be equipped to make an appropriate referral to a genetic counselor if 

needed.35; 36 PCPs also need to be able to make recommendations around screening for patients 

and inform management based on personal and family history.18 Providers are also encouraged to 

review genetic testing results for patients who present with a personal and/or family history of a 

PV in hereditary cancer genes such as BRCA1 and BRCA2.34  

PCPs are an essential part of many patients care and can help identify patients at an 

increased risk for cancer based on their family history. This identification at the source of patient 

care can help increase the number of referrals to the genetic counseling department, and can inform 

patients of their future risks for cancer.35; 37  

2.3.2 PCPs knowledge of BRCA and genetics 

Previous studies have attempted to quantify provider’s knowledge surrounding appropriate 

referral practices for genetic counseling and testing. Burke et al. 2 conducted a study using 

standardized patients in a primary care facility to measure the accuracy and completeness of 

provider’s family history taking skills, provider’s knowledge about hereditary breast and ovarian 

cancer syndromes, provider’s breast cancer risk assessment for their patient, and the provider’s 

willingness to place a referral to genetic counseling if necessary. Analysis of family history taking 

skills among providers found that about half of providers (61%) asked extensively about maternal 

relatives with cancer. However only 32% of providers asked about age of onset of cancer.2 Less 

than half of providers asked about paternal history of breast cancer, and only 18% asked about 

paternal family history of ovarian cancer.2 Furthermore, only 6% of all providers elicited a full 

paternal family history of breast and ovarian cancer. Other publications have studied the accuracy 

of providers in taking a complete family history of cancer and have found similar results.38; 39  
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When analyzing a patient’s risk of breast cancer based on the family history, many 

providers are presenting risk estimates for patients based on incomplete information.2; 40 In general, 

providers are good at determining that patients with a family history of breast cancer are at an 

increased risk compared to patients without a family history of cancer.40 Providers have less 

success determining the importance of family history of breast cancer and ovarian cancer, and 

struggle to identify a patient’s cancer risk when the family history of cancer is present only on the 

paternal side.2; 40 Providers also tend to overestimate a woman’s breast cancer risk in the setting of 

a family history of breast cancer and tend to underestimate a woman’s risk in the setting of a family 

history of ovarian cancer.41 

In addition to provider’s incorrect assumptions and risk analysis based on family history 

alone, when surveyed, providers overestimated their ability and confidence in assessing a family 

history and estimating a patient’s risk for breast and ovarian cancer.41 These findings are similar 

across providers who have had formal education on cancer risk assessment and those who have 

had no previous formal training.40 

2.3.3 PCPs referral practices 

In addition to lack of appropriate analysis of family history and risk analysis, providers 

often struggle with placing appropriate referrals to genetic counselors. Burke et al. 2 analyzed the 

referral practices among providers after their patient intakes and cancer risk calculations for a set 

of standardized patients. Only 21% of providers recognized the need for genetic counseling with 

a significant maternal family history, and only 3% of providers referred patients who presented 

with a significant paternal family history of breast and ovarian cancer to a genetic counselor.2  
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Lack of patient referrals may be due in part to personal beliefs on the benefit of genetic 

testing held by PCPs. Hamilton et al. 34 conducted a meta-analysis on PCP’s knowledge, attitudes 

and communication practices surrounding genetic counseling and testing for hereditary breast and 

ovarian cancer. Overall, PCP’s attitudes regarding the utility of testing were favorable, with some 

providers noting concern for distressing legal, social and psychological effects that could come 

from completing genetic testing. Some providers also expressed their personal doubts about the 

utility of genetic testing to their patients. However, most providers were in agreement that genetic 

testing was helpful in determining patient’s future risk, and could aid in determining future cancer 

screening for patients.34  

PCPs are not perfect when it comes to the collection of family history in a clinical setting. 

Further, many providers are not well informed regarding the effect a paternal family history of 

breast and ovarian cancer can have on a woman’s future cancer risk. Additionally, some providers 

are still skeptical of genetic counseling and testing, and are unsure of the benefits genetic testing 

can give patients and their families. All of these factors may contribute to the low genetic 

counseling referral rate in certain practices.  

Although there is a significant proportion of patients who are identified as being high-risk, 

many of them will not be appropriately referred to a genetic counselor.1; 4; 42 One referral-based 

study surveyed 3200 providers on their referral rates for BRCA1/2 testing.43 Among the 1878 

providers who responded, 41% reported adherence to referral recommendations in a high-risk 

patient setting (i.e. those patients who have a significant family history of breast and ovarian cancer 

and who would be appropriate to refer to genetic counseling). Conversely, 30% of providers 

reported they would refer to genetic counseling a patient who weas at an average risk of breast 

cancer based on their family history.43  
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Koil et al. 4 conducted a survey of providers in the Ohio region to determine referral 

practices by location. Of the 214 respondents, “51% reported having ever referred for an indication 

of hereditary breast cancer”.  

This study also classified disparities between clinic location, including urban/ suburban 

practice and rural practices. Providers practicing in an urban/ suburban location were more likely 

to refer patients for genetic counseling than providers practicing in a rural setting. Furthermore, 

many of the rural provider referrals to genetic counseling were placed due to patient interest, rather 

than a reported personal or family history of cancer.4  

There needs to be an increase in education for providers not only on which patients should 

be referred based on personal and family history of cancer, but also on how to make a patient 

referral to genetic counselors in their area. Special attention needs to be paid to educating rural 

providers and providing genetic counselor contacts who work with patients in rural settings.  

2.4 What does this all mean for the cancer genetics world? 

Moving forward, more research needs to be done on changing the system starting from the 

PCP clinics. Much of the current research is on increasing patient awareness of their increased 

breast cancer risk and ensuring patients are compliant with their cancer screenings.16; 29; 30In order 

to increase referrals and ensure patients are being appropriately identified, some of the 

responsibility falls on the providers. PCPs are a gatekeeper for patients and are a crucial part of 

many patient’s care. Targeting the knowledge and confidence levels of PCPs surrounding genetics 

and hereditary breast and ovarian cancer would help increase patient identification and referrals to 

genetic counselors.  
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Previous studies have demonstrated the efficacy of increasing PCPs knowledge through 

education on genetics and education on proper referral practices.Wilkes et al. 7 administered 

interactive web-based continuing education to PCPs in the California area. Providers who were in 

the intervention group (i.e. those who received the interactive education) had a greater increase in 

knowledge about genetics and genetic counseling compared to the providers in the control group.7 

Furthermore, providers in the intervention group reported an increase in confidence in using 

genetic counseling referral guidelines to assess risk for their patients.7 There is limited research 

into intervention services targeting PCPs, although one meta-analysis showed half of studies 

reported an increase in provider knowledge following an educational intervention.44 Further 

research needs to be conducted to determine the most effective method of increasing provider 

referrals to genetic counseling and ensuring the referrals made are for appropriate patients.  

Our study aims to improve primary care provider education through a web-based 

informational video. This video highlights the NCCN HBOC referral guidelines and includes a 

tutorial on how to place an electronic referral to the Cancer Genetics Program. With many different 

approaches to increasing provider knowledge surrounding hereditary breast and ovarian cancer a 

short, interactive-based educational program is the one of the most effective.7 These programs help 

to expand PCP’s expertise in genetics and increase the volume of referrals while maintaining the 

appropriateness of the referrals placed. Our study will use this educational framework to 

demonstrate an improvement in PCP’s confidence with using the NCCN HBOC referral guidelines 

and establish an increase in the number and appropriateness of patient referrals. 

Although genetics can be confusing and overwhelming for PCPs, consistent, short and 

easily-digestible information sessions can help improve patient care and inspire confidence in 

providers to make sense of complex genetics topics. This study aims to improve upon previous 
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studies in the hopes of determining the most beneficial method of provider education in regards to 

hereditary breast and ovarian cancer. This advancement in education can serve to better patient 

care and increase awareness for genetics and genetic counseling services in a variety of clinical 

settings.   
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3.0 Manuscript 

3.1 Background 

Genetic testing for hereditary breast and ovarian cancer has been available for the last 25 

years.8; 9 The breast cancer 1 (BRCA1) and breast cancer 2 (BRCA2) genes are two of the most 

commonly recognized genes associated with a hereditary cancer syndrome. The incidence of 

BRCA1 and BRCA2 pathogenic variants (PVs) in the United Stated is estimated at 1 in 400 

individuals.3 PVs in BRCA1 and BRCA2 significantly increase a woman’s risk for developing 

breast and ovarian cancer and can change long-term surveillance and management options.11; 13; 45 

Women at an increased risk are eligible for additional screening for breast and ovarian cancer, 

preventative breast and ovarian surgery, and preventative medications to help reduce their risk for 

developing cancer in their lifetime.11; 12; 18 These preventative measures can help reduce a woman’s 

risk for developing cancer by over 90%.13; 14 

Genetic testing results are often not impacting only the patients themselves. Due to shared 

genetics among family members, an identified PV in a high-risk hereditary breast and ovarian 

cancer (HBOC) gene can impact other blood relatives. One study found that on average, women 

disclose their positive BRCA results with up to 88% of relatives.20 This information about an 

increased risk for cancer can be important for an individual’s relatives in determining eligibility 

for additional cancer screenings.  

The risk for developing breast and ovarian cancer in a woman’s lifetime is significantly 

increased if she carries a pathogenic variant in one of the BRCA genes. What some patients are 

unaware of is that they may be at an increased risk for cancer based on their family history alone. 
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Several studies have quantified breast cancer risk based on a woman’s self-reported family 

history.26; 28 Due to this increased cancer risk without an identified PV, there is a need for patients 

to report their family history of cancer to their providers, especially those providers at the front 

line of patient care.  

Primary care providers (PCPs) are an important part of many patients’ medical care. PCPs 

are often the front-line healthcare worker tasked with addressing patient’s concerns about a variety 

of topics including preventative healthcare and future screening and disease management.34 Many 

primary care providers see themselves as a “gatekeeper” to genetic services for their patients.4 This 

role in the clinical practice setting is important in ensuring appropriate patients are referred to 

genetic counseling services. With an increasing demand for genetic counseling services and 

increased attention on the BRCA genes, primary care providers are now a critical component in 

the patient screening process.5 

Although PCPs play a crucial sentinel role in the genetic testing process, previous research 

has shown only 50% of women who should be referred for genetic counseling ever receive a 

referral from a primary care provider.1; 2 These numbers are concerning, as there are millions of 

women in the United States who are carrying an unidentified pathogenic variant in a high-risk 

breast cancer gene. Multiple studies have been performed assessing primary care provider’s 

awareness of referral guidelines and confidence in making a genetic counseling referral.1; 2; 6 

Providers have limited success determining the importance of family history of breast and ovarian 

cancer, and struggle to identify a patient’s cancer risk when the family history of cancer is present 

only on the paternal side.2; 40 Providers also tend to overestimate a woman’s breast cancer risk in 

the setting of a family history of breast cancer and tend to underestimate a woman’s risk in the 

setting of a family history of ovarian cancer.41 In addition to lack of appropriate analysis of family 
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history and risk communication, providers often struggle with placing appropriate referrals to 

genetic counselors. One study found that only 21% of providers recognized the need for genetic 

counseling with a significant maternal family history, and only 3% of providers referred patients 

to a genetic counselor who presented with a significant paternal family history of breast and 

ovarian cancer.2  

Moving forward, more research needs to be done on changing the system starting from the 

front-line providers. Much of the current research is on increasing patient’s awareness of their 

family history and ensuring patients are compliant with recommended cancer screenings.16; 29; 30 

The aim of this study was to improve provider education of genetics and genetic counseling 

services using an educational session focused on common misconceptions surrounding hereditary 

breast and ovarian cancer including the equal importance of maternal and paternal family history, 

hereditary cancer risks among men and women, and care and management following positive 

genetic testing results.2; 38; 42 This study also aimed to assess the improvement of patient referrals 

after provider education to demonstrate retention and application of the material presented.  

3.2 Methods 

3.2.1 Setting and Participants 

This study took place in Pittsburgh, Pennsylvania at Allegheny Health Network (AHN). 

Primary care providers (PCPs) were eligible for study participation if they were an MD, DO, NP, 

English-speaking, and a currently practicing provider through Allegheny Health Network (AHN). 

Participating providers were required to have access to the AHN internal Continuing Medical 
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Education (CME) site. PCPs were sent an informational email advertising the educational session 

at the beginning of the study (Supplemental Figure 1). The educational session was also advertised 

as part of multiple presentations and AHN monthly departmental meetings throughout the study 

duration. In total, 7 providers were recruited between September 2021 and December 2021. 

Participants were offered 1.5 CME credits after the completion of the educational session. Only 

providers who completed the educational session were included as part of this study.  

3.2.2 Study Design and Procedure Overview 

Study procedures were IRB approved by Allegheny Health Network and the University of 

Pittsburgh. Providers were offered an educational video and post-education survey as part of this 

study. The educational video consisted of a general genetics overview, information on hereditary 

breast and ovarian cancer (following the National Comprehensive Cancer Network Hereditary 

Breast and Ovarian Cancer guidelines), examples of patient pedigrees, and a tutorial on placing an 

electronic referral to the AHN Cancer Genetics Program (Supplemental Document 1). These topics 

were chosen based on previous research and special consideration was given to eliciting family 

history from both sides of the family, providing concrete examples of a family’s cancer history 

and tools for identifying appropriate patients to refer for genetic counseling.44 Learning objectives 

for the study were for providers to be able to identify individuals at risk for a hereditary cancer 

syndrome and for providers to be able to provide medical management recommendations for a 

BRCA gene mutation carrier. The post-education survey consisted of 6 true/false knowledge-based 

questions on the material presented, 6 yes/no questions on the stated learning objectives, 7 Likert 

scale questions on confidence and knowledge surrounding patient referrals, and 3 free response 

questions on proposed changes to the presentation. Providers were able to attempt the post-
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education survey as many times as they would like. A score of 100% on the post-education survey 

was not necessary in receiving CME credit for this course. Providers who began the educational 

video did not have a designated time restriction and were enrolled in the study upon completion 

of the post-education survey.  

After completing the post-education survey, the number of referrals and appropriateness of 

referrals was tracked for each provider. Patient referrals were tracked from October 2021 through 

January 2022. Patient referrals were tracked for varying lengths of time dependent on the month 

each provider completed the educational survey. For example, if a provider completed the 

educational survey in October 2021, their patient referrals were tracked from November 2021 

through January 2022 (3 months total). Referral numbers were averaged over the number of 

months each provider’s referrals were tracked for and compared pre-educational session to post-

educational session.   

Patient referral numbers were tracked using Allegheny Health Network EPIC electronic 

medical record system (EMR). Appropriateness of referrals was determined on a yes/no basis and 

followed the National Comprehensive Cancer Network Genetic/Familial High-Risk Assessment: 

Breast, Ovarian and Pancreatic Cancer guidelines v1.2022. Only information included in the 

referring provider’s visit summary note was used to determine personal and/or family history of 

cancer. Referral data was de-identified and stored on an encrypted server housed at Allegheny 

General Hospital in Pittsburgh, Pennsylvania. Only de-identified data was used for statistical 

analysis. 
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3.2.3 Statistical Analysis 

Data was analyzed using Stata SE (v16). Descriptive statistics were used to describe 

characteristics of the sample of providers and the post-education survey. A two-sample z-test was 

used to test for statistical significance. Statistical significance was set at p<0.05.  

3.3 Results 

There were seven providers who completed the educational video and post-educational 

survey. Providers were primarily female (85.71%), and registered nurse practitioners (71.43%). 

The average length of time to complete the educational video and post-education survey was 39.95 

hours, with 42.8% (3 of 7) providers completing the educational session in less than one day. 

Length of time was determined from the time a provider accessed the educational session to the 

time a provider completed the post-education survey. The system used to determine length of time 

cannot determine how many of those hours were “active” hours when providers were interacting 

with the video or taking the educational survey. Providers were able to access the video as many 

times as they wished and were not required to complete the educational session in one sitting. Due 

to this, providers may have accessed the educational session and not been able to complete the 

video and survey in one sitting, which extended their length of time to complete the video and 

survey.  
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3.3.1 Provider recruitment 

There were 7 providers who completed the educational session. This educational session 

was free for providers and those who completed the educational session and survey received CME 

credit. There are around 400 primary care providers at Allegheny Health Network. Less than 2% 

of eligible providers completed the educational session. There was difficulty in getting PCPs to 

complete the educational session, with multiple attempts made to increase participation including 

sending blast e-mails to offices, presenting at multi-disciplinary meetings and highlighting the 

presentation on the internal AHN CME site. Even with these attempts made, the rate of completion 

of this educational session by available providers was very low. This may also speak to the 

difficulty in getting providers to participate in optional educational sessions found in other studies 

46. Follow-up on why providers completed or why providers did not complete this educational 

session was not performed, but may be an area for further research.  

3.3.2 Post-educational survey questions 

Participants made a total of 17 attempts on the post-educational survey. It is unknown how 

many attempts each provider completed. Providers were allowed to attempt the survey as many 

times as they wished. Providers were not required to receive a perfect score (100%) on the post-

education knowledge-based survey to receive CME credit, although this was not explicitly stated 

in the survey. Previous CME-approved lectures that contained a knowledge-based survey required 

providers to receive a perfect knowledge score to receive their CME credit. Due to this possible 

misconception of needing to receive a perfect score on the knowledge-based survey to receive 

CME credit, it is likely all providers took the post-education survey. The 6 true/false survey 
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questions included in the post-educational survey were used with permission from Cohn et al. 40, 

whose team conducted a similar study on provider’s risk assessment knowledge regarding BRCA 

genetic testing.40 While the same survey questions were used, the educational sessions presented 

to physicians was different between this study and the study by Cohn et al. 40. 

A majority (82%, n=14) of provider attempts correctly identified that most instances of 

breast cancer were not hereditary, but only 41% (n=7) correctly identified that most instances of 

ovarian cancer are not hereditary. Most provider attempts (94%, n=16) correctly determined that 

there are different management recommendations for women who are at an increased risk for 

breast cancer due to an identified pathogenic variant. Additionally, 82% (n=14) of provider 

attempts in our study correctly identified that a male diagnosed with breast cancer is still at an 

increased risk for carrying a hereditary cancer pathogenic variant. This study found limited 

knowledge of the equal importance of maternal and paternal family history in cancer risk 

assessment (41%, n=7) (Table 1).  

 

Table 1 True/ False Survey Statistics 

Question Correct 

Answer 

% correct 

(total 

attempts) 

Std. Dev 

1.Most instances of ovarian cancer are hereditary false 41% (7/17) 49.20% 

2. Most instances of breast cancer are hereditary False 82% (14/17) 38.10% 

3. For cancer syndromes affecting mostly women, 

maternal history is more important than paternal 

history 

False 41% (7/17) 49.20% 

4. A male with a diagnosis of breast cancer is at risk 

for carrying a BRCA mutation even in the absence 

of family history 

True 82% (14/17) 38.10% 
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5. If a person is found to have a hereditary cancer 

mutation, nothing can be done to improve screening 

for cancer 

False 94% (16/17) 23.50% 

6. A woman with a hereditary risk for breast cancer 

would have the same recommendations for breast 

screening as someone without a hereditary risk 

False 100.00% 

(17/17) 

0.00% 

 

In addition to the true/false quiz questions, providers responded to five Likert scale 

questions on the effectiveness of the educational session and their perceived confidence with using 

the guidelines presented (Table 2). All of the participants were “likely to recommend” or 

“definitely would recommend” this educational session to their peers. A majority (85.71%, 6/7) of 

providers would make changes in their practice based on this session, with open responses 

including “[I will] be more aware of family history in my patients”, “[I will] refer more patients 

with genetic risk”, and “[I will] better educate patients on genetic counseling services” 

(Supplemental Figures 2-110Five out of seven providers (71.43%) stated they would use the 

NCCN HBOC referral guidelines frequently in their practice, and similarly, five out of seven 

providers (71.43%) also stated they feel confident in using the referral guidelines after the 

educational session.  

 

Table 2 Likert Scale Survey Responses 

Likert Scale Questions Strongly disagree Neither agree nor 

disagree 

Agree/ Strongly 

Agree 

1. I would use the 

NCCN referral 

guidelines frequently 

Infrequently/ Very 

infrequently: 0/7 

(0.00%) 

Neither infrequently 

or frequently: 2/7 

(28.56%) 

Frequently/ Very 

frequently: 5/7 

(71.44%) 

2. I feel confident in 

using the NCCN referral 

guidelines 

1/7 (14.28%) 1/7 (14.28%) 5/7 (71.44%) 
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3. The material was 

presented in a way that 

was easily understood 

0/7 (0.00%) 0/7 (0.00%) 7/7 (100.00%) 

4. I have learned new 

information from this 

presentation 

0/7 (0.00%) 0/7 (0.00%) 7/7 (100.00%) 

5. I have learned 

information I intend to 

apply to my practice 

0/7 (0.00%) 1/7 (14.28%) 6/7 (85.72%) 

 

All of the providers stated they learned new information from this session, and six of seven 

providers (85.71%) stated they learned something they intend to apply to their practice. When 

asked about positive aspects of the session, responses included “The material was presented in a 

way that made complicated information much easier to understand. I really liked the frequent use 

of graphs/tables”, “[There is a] clear understanding and examples of when to refer [to genetic 

counselors], “knowing the percentage of cancers that may be hereditary was enlightening”. There 

were no comments made about future improvements to the educational presentation.  

3.3.3  Post-Education referral numbers 

Following the educational session, provider referral numbers and referral appropriateness 

were collected. Referral appropriateness was determined only by the provider-entered personal 

and family history at the time of their visit and used the most updated version of the NCCN HBOC 

guidelines at the time of referral.18 One provider completed the educational session in September 

2021, one in October 2021, one in November 2021 and four completed the educational session in 

December 2021. Post-educational referral numbers were tracked for a total of thirteen months 

across the seven providers (Table 3). There was a total of twelve new referrals that came in over 

the total of 13 months of referral tracking for providers.  
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Table 3 Pre- and post-educational referral numbers 

Provider Average # referrals/month 

(pre-education) 

Average # referrals/month 

(post-education) 

# months 

tracked 

1 2 2 4 

2 0.66 1.33 3 

3 0.00 0.00 2 

4 0.00 0.00 1 

5 0.00 0.00 1 

6 2 0.00 1 

7 0.00 0.00 1 

Total 4.66 3.33 13 

 

Referrals that met guidelines was determined by the information on personal and family 

history collected by the provider at the time of the visit using the most updated version of the 

NCCN HBOC criteria.18 Of the twelve patients referred, 100% (12/12) met NCCN HBOC criteria 

post-education compared to ten of twelve patients (83.34%) who met criteria pre-education.18 The 

data was trending towards significance (p=0.0585) for improved proportion of referrals that met 

guidelines post-education when compared to pre-education. There were two patients who did not 

meet referral criteria who were referred prior to the educational session. One patient had a previous 

history of endometrial hyperplasia with atypia diagnosed at 35 and no reported family history of 

cancer, and the other patient reported a mother with breast cancer diagnosed at 50 and a father 

with colon cancer (unsure of age of diagnosis) and no other reported personal or family history of 

cancer. This patient ultimately spoke with a genetic counselor who did not offer genetic testing 

based on her family history of cancer.  
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3.4 Discussion 

This study attempted to improve the referral rate and appropriateness of patient referrals to 

the cancer genetic counseling program at Allegheny Health Network using an educational video 

and post-education survey. There has been a desperate need for improved genetics education 

among primary care providers (PCPs).2; 34; 42 Several methods of improving provider education 

have been studied over the years including written material, educational videos, and simulated 

patients.44; 47 Our study used a brief educational video to provide a background of genetics, 

examples of family histories and clear guidelines for making a referral to the genetic counseling 

department to help increase provider’s confidence and knowledge surrounding hereditary breast 

and ovarian cancer. Several studies have been published on provider acceptance of tailored 

educational sessions.48; 49 Post-educational survey and free-response questions indicated a high 

provider satisfaction with the online educational sessions, which has been previously shown in 

other studies.49 In addition to the high satisfaction of the educational sessions, providers reported 

an increase in confidence in speaking with their patients and using the provided referral guidelines. 

Similar to this study, other studies have demonstrated a lack of prior genetics knowledge, with an 

increase in knowledge and confidence in discussing hereditary breast and ovarian cancer with 

patients following an educational intervention.48; 50 

Educational videos have been thought to be the least time-consuming for providers, 

although most have only moderate effectiveness in post-education investigation.44; 47; 51 PCPs are 

often busy providers who see a wide variety of indications in their offices and have limited time 

to participate in optional educational opportunities.44 While this educational intervention was rated 

high in satisfaction and perceived use of information, similar to previous studies there was only 



 29 

moderate effects seen post-education in terms of increased knowledge and increased referral 

numbers.37  

In this study, most providers correctly answered the post-education question relating to the 

percentage of breast cancer due to hereditary causes. Providers also correctly identified the need 

for additional breast cancer screenings in women who are found to have a high-risk breast cancer 

pathogenic variant. This study showed good provider identification of males with a diagnosis of 

breast cancer having an increased chance of carrying a pathogenic variant. Using previous studies, 

it was determined that males with or without a cancer history were harder for primary care 

providers to identify as meeting NCCN HBOC testing criteria.39; 41; 52 In addition, many studies 

often don’t focus on males in the primary care space due to the lack of relevant breast cancer 

history in male patients themselves.34; 42; 43 Due to this difficulty in the identification of males who 

should be referred for genetic counseling, the educational session presented in this study 

highlighted cancers in males and the importance of personal history. 

Despite the lack of a significant increase in knowledge, there was high satisfaction and 

high retention of information among providers who completed the educational sessions. One 

participating provider has been in close contact with several of our genetic counselors to inquire 

on referrals for patients of hers that do not meet classic NCCN HBOC guidelines based on their 

reported family history of cancer. There have also been several messages from nursing staff on the 

appropriateness of additional provider’s referrals. Providers are eager to participate in increased 

genetics education, but may need continued help in narrowing down which patients are truly 

considered high risk based on family history alone.  

This study did not show an increase in the number of referrals post-educational session 

compared to the number of referrals pre-educational session. The average number of referrals per 
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month increased post-education compared to pre-education for one provider. This provider 

doubled the number of referrals placed post-education. All other providers either maintained their 

average referral numbers or decreased their average referrals pre-education compared to post-

education. This may be due in part to lack of long-term follow up of referral numbers per month.  

In addition to the lack of long-term follow-up, the number of referrals may not have 

changed significantly due to the time it takes providers to implement new procedures into their 

clinics. Many primary care provider offices are busy places, with a number of support staff 

functioning together. One provider who attempts to change a procedure in the clinic must inform 

other providers as well as the supporting staff of the changes before any significant procedural 

changes are seen. Referrals from participating providers were only tracked for a month following 

the educational session for four providers. This may not have been enough time to elicit a 

significant change in referral numbers in those provider’s practices. Long-term follow-up of these 

providers may show an increase in referral numbers due to changes in a clinic’s referral procedures.  

Our study showed mild improvement in the appropriateness of genetic counseling referrals 

placed post-education compared to pre-education. Although there was not a significant 

improvement in the appropriateness of referrals as measured by this study, long-term follow-up 

may improve the referral appropriateness across providers who completed the educational 

sessions.53 Few studies have followed providers for extended periods of time post-education, 

although the common trend of any provider education is the lack of sustained change in many 

practices.47 Increasing provider education and monitoring changes over an extended period of time 

can help identify specific challenges facing individual clinic and providers from making sweeping 

changes in their practice.  
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3.4.1 Study Limitations 

One of the important limitations to this study was the duration of post-education referral 

collection. Due to the limited length of time each provider’s post-education referrals were tracked, 

there was not a significant change in referral practices noted across the seven providers. Although 

there was limited follow-up time reported in this study, additional studies have reported moderate 

to minimal changes following educational videos.44 The most significant referral changes are seen 

in studies that consisted of extensive follow-up and additional tailored educational sessions 

spanning multiple months.54 Additional follow-up with providers can be considered to determine 

how length of time from an educational session impacts referral rates and appropriateness of 

referrals. This follow-up can include supplementary educational sessions emphasizing the areas 

where providers previously struggled, such as the importance of maternal and paternal family 

history. Follow-up can also include information on changes made to the referral criteria to ensure 

all providers are aware of any guideline updates.  

Another limitation of this study was the limited number of participating providers. Seven 

providers completed the educational session. There were limited responses to the post-education 

survey questions and comparison statistics were minimal due to lack of data. Previous studies have 

commented on the ineffectiveness of provider education, with an average survey response rate of 

40-50%.46 An additional study of similar design reported only half of providers enrolled completed 

the educational session offered.49 Providers are often busy people and even with no associated 

financial cost, it can be difficult to get a large number of providers to complete an educational 

session. Aside from the length of time that may have been an issue, future educational sessions 

can be broken down into smaller, more manageable sections. Previous research has shown the 

optimal length of a recorded lecture video is between 6 and 15 minutes.55; 56 Creating short, 
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informative videos on the same information presented in this study would help increase provider 

engagement and provide smaller sections of information.  

Yet another limitation was the poor evaluation system withing the CME site the educational 

video was posted to. When determining the number of hours a provider spent on the educational 

session, the system only evaluated the time when the educational session was first started and when 

the educational session and following survey were completed. There was not a way to determine 

how many active hours providers spent on the educational session, which may be considerably 

less time than the total number of hours that was reported on. With a better system to determine 

active provider hours, there can be improvements made to the length of the videos and more insight 

can be gathered on provider’s schedules. This can be useful information in determining the most 

appropriate length of time for educational videos to be presented to providers which may help 

increase provider engagement and participation.  

Analysis was completed on a small number of patient referrals. Limited statistics can be 

performed with 12 patient referrals, making any generalizable conclusions about improvements in 

referrals impossible. If patient referrals were to be tracked for longer, or more provider’s referral 

data was tracked, there could be more significant statistical findings. Allegheny Health Network 

is a small referral institution, with less than 500 referrals per month across all providers and all 

cancer types. When tracking referrals from specific providers for specific cancer types, there was 

limited statistical power that could be used in this analysis. Long-term follow-up or follow-up with 

more provider’s data can be useful in determining any trends in referral improvement stemming 

from this educational session.  

This was a small-scale study completed at one institution in Pittsburgh, Pennsylvania. 

Larger, more diverse studies would need to be completed to make any statements about result 
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generalization. This data is promising in the potential for increased referral numbers and increased 

referral appropriateness after a provider education session, although these results would need to 

be replicated at other institutions. Several studies have been published with similar study designs, 

although results across these studies have been comparable to this study.49-51  

3.5 Conclusions 

This study was conducted to highlight the importance of integrating genetics into the 

primary care space, which can improve access and awareness of genetic counseling services across 

a health network. The foundation to successfully completed genetic integration comes from proper 

and sustained education of primary care providers (PCPs). Discussions and education surrounding 

genetics is a complicated and often nuanced subject to undertake with patients, but with proper 

education and appropriate resources available to providers, there can be improvements in genetics 

knowledge and awareness. This study has shown that a single, brief educational session to a small 

group of primary care providers will not create widespread change, although this study was 

promising in that it provided insight into improvements that can be made to create a successful 

integration of genetics into the primary care space.  

Sustained, routine and informative education with available genetic counseling support and 

additional provider resources are the key to creating genetics savvy providers. This study was 

focused on hereditary breast and ovarian cancer, although there is a myriad of additional hereditary 

cancer syndromes that are less well-known but still crucial to discuss with patients and their 

families.  
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This study aimed at increasing provider’s knowledge and confidence using an educational 

CME course to improve the number and appropriateness of genetic counseling referrals for 

hereditary breast and ovarian cancer. Primary care providers are at the forefront of the healthcare 

field and are often the first line of care for many patients. These providers play an ever-increasing 

important role in monitoring their patient’s health and ensuring they are connected with the 

appropriate specialty services. This study serves to demonstrate the improved referrals that stem 

from a brief educational session, but also highlights the expanding field of genetics and the need 

for further and consistent education for providers in the primary care space.  

3.5.1 Further Research 

Further follow-up in this field should be focused on creating additional educational 

sessions to be presented at routine intervals to providers. Increased access and reminders of genetic 

services can benefit in recruiting more providers to participate in additional educational sessions. 

The video created for this study is still being offered to providers at Allegheny Health Network, 

and can serve as a valuable resource for providers moving forward. With additional educational 

opportunities offered, more in-depth information and updates to current NCCN guidelines can be 

relayed to providers. The landscape of genetics is constantly changing and it can be difficult for 

providers to maintain a current knowledge of referral guidelines.37; 40 Routine education can 

provide a space to pass on these updates in a scheduled manner. This can also ensure providers are 

presented with information on genetics at routine intervals to serve as a reminder for providers to 

ask patients about their family history.  

Additional investigation can include studying the long-term impact on referrals by 

providers who completed an educational session. Long-term referral data would help identify areas 
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of educational need and help classify long-term retention of information by providers. If there are 

specific areas that providers are struggling in, additional education or support services can be 

offered to ensure appropriate patient referrals are being made. Houwink et al. 49conducted a long-

term study on the effects of continuing medical education and demonstrated that 6-months post-

education, knowledge on genetics topics were not significantly increased over pre-test 

knowledge.49  
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4.0 Research Significance to Genetic Counseling and Public Health 

The field of cancer genetics is a complex and detailed area with many nuances that are not 

always apparent to providers outside the genetics space. As front-line providers, PCPs need to be 

able to “investigate, diagnose and address health problems and hazards affecting the population”.57 

In order to effectively identify health hazards, providers need to be appropriately trained to identify 

increased cancer risks in an individual based on their family history. Previous research has 

demonstrated a lack of genetics knowledge by PCPs.34; 40 Improvements in PCPs knowledge of 

genetics can help providers feel more confident in investigating a patient’s family history cancer, 

which can help them address any concerns for a hereditary cancer predisposition. This study 

focused on the lack of genetics knowledge by providing PCPs with an informational video 

highlighting some of the common misconceptions about hereditary breast and ovarian cancer and 

included examples of family histories to help providers apply the information to real-life situations.  

In addition to being able to accurately identify patients with a potential hereditary cancer 

predisposition, providers need to have “effective communication and education of patient’s health 

and the factors that influence it”.57 If providers are unable to relay important health information to 

their patients, there may be a lack of identification of patients who would benefit from genetic 

testing or additional cancer screenings. Many primary care providers (PCPs) have noted they have 

a limited knowledge about cancer genetics and they are unsure of how to talk to their patients about 

their family history.41 Supplying providers with tools they can use to determine relevant cancer 

history in their patients is important in ensuring effective communication about a patient’s cancer 

risk.41 This study used real-life examples of family histories and walked providers through an 

assessment of the relevant information. Specific, targeted examples such as this can help providers 
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communicate with their patients and evaluate their family history for signs of a hereditary cancer 

predisposition.  

Aside from investigating, diagnosing and communicating effectively with their patients, 

PCPs need to be able to effectively address health problems for their patients.57 After PCPs have 

gained the knowledge and skills to communicate with their patients regarding their cancer risk, a 

provider needs to be able to appropriately address the concern for a hereditary cancer 

predisposition. Oftentimes this involves making a referral to the genetic counseling team.43 This 

study included information on how to make an appropriate referral to a genetic counselor and 

determined the proportion of appropriate referrals after the educational video. Thorough patient 

education by providers will not significantly improve a patient’s health if there is a lack of referrals. 

Appropriate referral action by providers will help patients address their health problems, which 

may improve health outcomes long-term.15 Investigation, communication and action by providers 

all work together to ensure patients are receiving the best possible care to manage their health 

accordingly. 

While PCPs play a crucial role in the identification of patients at an increased risk for 

cancer, there needs to be “an effective system that gives equitable access to specialty services that 

an individual needs to better their health”.57 This system involves a working relationship between 

PCPs and genetic counselors to ensure patients are receiving the best care. Genetic counselors need 

to partner with PCPs in their area to ensure proper and continuing education is provided, along 

with communicating to ensure appropriate referrals are made.48 There cannot be an effective or 

equitable system in place without the cooperation of both entities. Genetic counselors are often the 

providers who are up to date with the rapidly-changing genetics landscape and can provide the 

most updated information to their PCPs. Working together, genetic counselors can help build a 
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successful education plan for the providers working with them to establish a foundation of genetics 

knowledge among all providers.58 Even without physical genetic counselors on-site with providers, 

some studies have been conducted using virtual technology to act in place of a genetic counselor.53; 

59 These studies have been met with more success than traditional education methods.44; 60 Genetics 

providers need to be open to consistently working with PCPs to ensure effective and complete 

education to provide equitable access and intervention to all patients. 

In summation, primary care providers have a duty to inform patients of their risks for 

disease and to offer solutions for their patients who are at an increased risk. Educating PCPs so 

they can properly discuss hereditary cancer risks with their patients is a growing area of research 

to determine the most effective and sustainable education plan.  With improved provider education, 

fair and equitable access to these specialty genetics services can improve healthcare and create a 

healthier patient population.  
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Figure 6 Ratings of each presenter and their ability to deliver clear and actionable education over the course 
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Figure 8 Free responses entered to question on clinical changes to be made as a result of the presentation 
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