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Application of the National Comprehensive Cancer Network Genetic Testing Guidelines for 

Hereditary Breast and/or Ovarian Cancer Syndrome in Primary Care 

Breast cancer is often the most diagnosed cancer among women and approximately 10% 

of those that get diagnosed are hereditary due to a BRCA1 or BRCA2 gene mutation (American 

Cancer Society (ACS), 2010).  The BRCA1 and BRCA2 gene are the most common mutations in 

women impacted by hereditary breast cancer (ACS, 2010).  Consequently, women with a family 

history of these gene mutations have an 80% chance of developing breast cancer (ACS, 2010).  

Hence, the lack of BRCA screening can negatively affect a women’s physical, spiritual, and 

emotional health. Although the majority of the  incidence of breast cancer among women are not 

related to a BRCA gene mutation, women affected by the mutation have a risk of developing 

ovarian cancer, pancreatic cancer, gastric cancer, or melanoma (Amir, Freedman, Seruga, & 

Evans, 2010; Isaacs, Fletcher, & Peshkin, 2012).  It seems unwise not to screen women who may 

be at risk when there are genetic tests available to help primary care providers in the prevention 

and management of hereditary breast cancer.  As part of the primary care team, nurse 

practitioners play a crucial role in the lives of these women and their families.   

Advanced practice registered nurses (APRN) are in a position to bring clinical knowledge 

of genetic and genomic information into clinical practice to care and mange patients with genetic 

related health conditions (Greco, Tinley, & Seibert, 2012).  Advanced practice nurses need to 

become familiar with genetics and genomics to provide competent care and to incorporate 

evidence from the literature into practice regardless of specialty obtained (Greco et al.).  Greco et 

al. outlined the following four competencies for APRNs in professional practice: (1) to evaluate 

patient risk by assessing family history and pedigree information; (2) provide education and 

counseling about genetic information as well as interpret and explain genetic testing results to the 
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patient; (3) provide coordinated care with other health specialties and genetic specialties; and (4) 

become knowledgeable of the various implications related to genetics and genomics and its 

impact on patient management.  Therefore, nurse practitioners are in a position to become 

leaders in educating other primary care providers about genetic and genomic information. 

Self-breast examination is still the first screening tool to identify women with breast 

cancer (Samphao et al., 2009).  As of 1990, early identification and treatment has helped 2.5 

million women in the United States survive breast cancer under the age of 50 (ACS, 2010).  

There are also computer predictor models available to calculate risk, but lack of evidence 

suggests its effectiveness in clinical practice to determine individuals with a gene mutation 

(Amir et al., 2010; Domchek, Eisen, Calzone, Stopfer, Blackwood, & Weber, 2003). Application 

of computer predictor models to assess risk in women without breast cancer warrants further 

study because the models were created from information obtained in women diagnosed with 

breast cancer (Fletcher, 2010).  If a woman is at increased risk or has a strong family history, a 

referral is needed for more analysis than what the prediction models can offer (Fletcher, 2010).  

Alternatively, there are other risk assessment tools available to assist primary care providers.  

One particular tool is the Family History Risk Assessment Tool (FHAT), which is a family 

history questionnaire that follows the National Comprehensive Cancer Network (NCCN) genetic 

risk assessment guideline for patients to complete (U.S. Preventative Services Task Force 

(USPSTF), 2005)  Although there are many tools and computer predictor models available, 

current literature recommended using genetic testing guidelines from NCCN and USPSTF rather 

than calculating risk from the tools and models (Isaacs et al., 2012).   

National guidelines on breast cancer screening and genetic testing vary among different 

organizations making it difficult for providers to effectively grasp what needs to be 
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recommended and leaving some women undetected (Levy, Garber, & Shields, 2009; Loescher et 

al., 2009; Samphao et al., 2009).  Levy et al. (2009) reported that due to the lack of genetic and 

genomic competency from primary care providers, many did not recommend the testing at all 

and if it was recommended, it was to a small percentage of women.  From 2000 to 2005, an 

approximate increase of 40% of health care providers advised women to have genetic testing 

(Levy et al., 2009), but the availability of commercial genetic testing far outreaches its use in 

clinical practice.  Its use to screen for inherited cancer susceptibility is currently not a common 

practice.   

The literature supports that primary care providers are still learning genetic testing 

guidelines and how to identify individuals at increased risk. Therefore, more information is 

needed to determine its current application in clinical practice.  In Nebraska, a rural primary care 

clinic implemented the NCCN Genetic Testing Guidelines for Hereditary Breast and/or Ovarian 

Cancer (HBOC) Syndrome in 2011, but its utilization in the clinic is unclear.  Although many 

studies have examined barriers to this practice, the purpose of this pilot project was twofold: (1) 

to evaluate a primary care clinic’s implementation of NCCN’s genetic testing guideline for 

hereditary breast and/or ovarian cancer; and (2) make recommendations based on the clinic’s 

needs.  The focus of this project was primarily on breast cancer rather than the HBOC syndrome 

because breast and ovarian cancer are two separate diseases with their own guidelines and 

trajectories.    

Methods 

Research Design 

 The purpose of this practice improvement pilot project was to evaluate a primary care 

clinic’s implementation of the NCCN HBOC guideline for genetic testing and then make 
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recommendations based on the clinic’s needs.  This study used a descriptive, non-experimental 

research design to evaluate the clinic’s current practice. No manipulation was done to the 

dependent and independent variables.   

Sample and Setting 

 The data was collected in a rural primary care clinic located in Nebraska.  The original 

sample size comprised of six family practice providers (N = 6) that consisted of two physicians, 

three physician assistants, and a nurse practitioner.  The two physicians were stationed between 

their rural office and metropolitan office.  There were two physician assistants that practiced 

from the metropolitan office whereas the one physician assistant and one nurse practitioner 

practiced from the rural office.  During the evaluation phase, one physician assistant from the 

office left the practice (N = 5). Age and years of experience was not considered in the sample 

criteria because the main objective of the initial survey was to determine each provider’s 

individual screening practice and role in the clinic.   

Ethical Considerations 

 Permission to conduct this study was considered by Creighton University’s Institutional 

Review Board (IRB).  It was considered a practice improvement project and did not require IRB 

review. Providers in the study were provided a one-page summary about the study, which was 

included with the survey. Completion of the survey indicated consent from the providers to 

participate in the project.  

Measurement Methods 

The evaluation of the clinic’s utilization of NCCN’s genetic testing criteria was measured 

using a public survey from the National Cancer Institute (NCI) titled, Physician Survey on 

Cancer Susceptibility Testing (NCI, 2010).  It was utilized by Wideroff et al. (2005) in 
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September 1999 to March 2000 to survey primary care and specialty physicians in the nation to 

determine the knowledge base and attitudes toward genetic testing for inherited cancer mutations 

and also genetic testing or referral practices among physicians in 2003 (Wideroff et al., 2003).  

The applications of the NCI survey in these two studies are examples of its use to study similar 

variables and an illustration of its applicability to gather information for the purpose of this 

project.  

The NCI survey consists of thirty-five questions with a mixture of open-ended questions, 

likert-type scale, and multiple choices.  The survey from NCI was not altered.  A 5-minute 

follow-up survey was modified from the NCI survey then administered at the end of the project 

to determine if the intervention was helpful to the practice.  This survey consisted of open-ended 

questions and multiple choice type questions.  Both surveys were not coded for identification to 

indicate which participant took the survey; therefore, groups were independent of each other 

when comparing the data.  

Data Collection Procedures 

 The NCI survey was administered to each provider at both offices in September 2012.  It 

was administered as a paper survey and took approximately 10-15 minutes to complete.  In the 

rural office, the survey was given to the physician assistant and nurse practitioner to distribute to 

the two physicians that practiced at both locations.  The survey was also administered to the two 

physician assistants in the metropolitan office via interoffice mail.  Providers were allotted ten 

days to complete the survey.  Participation was encouraged verbally and with treats at the rural 

office prior to administration. After the surveys were re-collected, they were kept in a sealable 

envelope at the investigator’s home to protect the subjects’ privacy.     
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Information from the NCI survey was reviewed to determine the clinic’s needs.  The 

clinic’s needs consisted of the following: (1) clear guidelines; (2) information about facilities in 

the area that offered hereditary risk assessment or individuals knowledgeable about cancer 

genetics; and (3) information about the Genetic Information Nondiscrimation Act (GINA). 

 In November 2012, the providers were approached one by one and provided an 

educational resource.  The resource comprised of a key ring of laminated information containing 

the 2012 NCCN guidelines, genetic counselor contact list, and a contact list of medical 

oncologists; gynecologic oncologists; and surgical oncologists specializing in breast or ovarian 

cancer.   

  The clinic was given approximately 10 weeks to utilize the new information.  The 

providers from both sites were re-evaluated with the follow-up survey in January 2013 to 

determine if the intervention was helpful to the practice.  Another 10 days were allotted for them 

to complete the survey.   The aim of the education was to improve their family history 

assessment, provide them with contacts in the area for referral, increase their referral to genetic 

counselors, and increase their knowledge about GINA. 

Data Analysis 

 IBM SPSS Statistics 21 was the computer program used to analyze the data.  The 

questions from the surveys were coded and entered into SPSS.  Descriptive statistics was used to 

describe the frequency of each variable and characterize the study population in both surveys. 

The frequency obtained from the data was the method used to describe the clinic’s initial needs 

and used to evaluate the intervention.  The Fischer’s Exact Test was also used to determine 

relationships between family history assessment and a provider’s plan.   

Results 
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The response rate from providers (N = 6) in the initial survey was 100%.  The frequencies 

of responses to the providers’ family history assessment are shown in Figure 1. Results show that 

83% very frequently asked new patients to provide a medical history, but responses varied when 

asked if information was collected about family history of cancer among relatives up to the 

second generation, and age of diagnosis of relatives with cancer.  There was no clear consensus 

among the office.  Most of the providers felt an individual’s cancer risk profile was very 

important in determining their decisions to recommend or not recommend genetic testing, but 

67% infrequently asked patients if the patient had increased risk of cancer because of their 

family history.  If genetic testing was ordered, most of the providers ordered for breast or ovarian 

cancer and a majority received informed consent in writing with a patient signature.   

All providers felt there was a need for physician guidelines.  Many of the providers 

somewhat agreed that there are no clear guidelines available to manage patients with positive 

results.  Half of the providers felt patients should not undergo genetic testing without genetic 

counseling.  Everyone agreed certified genetic counselors, medical geneticists, and oncologists 

are qualified to provide information on genetic testing, but in the past 12 months 83% did not 

refer patients to another provider for genetic testing or for a hereditary risk assessment.   

The follow-up survey consisted of five providers (N = 5) with a 100% response rate.  One 

of the original six providers was no longer employed with the office and dropped out of the 

study.  In the two months between the initial survey and follow-up survey, 40% of the providers 

asked more new patients to provide a medical history, a family history up to the second 

generation, and inquired about age of diagnosis of relatives with cancer (see Figure 2).  With 

regard to assessing patients’ personal and family medical history to determine if they’re 

candidates for genetic testing, 60% assessed their patients for eligibility.  Figure 3 shows the 
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variation between responses when providers were asked whether a genetic test was ordered or if 

a patient was referred.  After education was provided to the participants, a majority of providers 

did not order a genetic test in-house nor did the providers refer patients for further hereditary risk 

assessment to another provider.  Table 1 reported written responses from providers explaining 

why they did not refer patients to another health care provider for a hereditary risk assessment.  

One provider chose not to answer. When looking at the future of genetic testing for this office, 

80% of providers foresee themselves directly ordering genetic tests or referring patients 

elsewhere for assessment in the next year. 

Discussion 

The findings in this study were consistent with other studies in the literature (Edwards, 

Maradiegue, Seibert, Saunders-Goldson, & Humphreys, 2009; Levy et al., 2009; Loescher et al., 

2009; Samphao et al., 2009; Wideroff et al., 2003; Wideroff et al., 2005).  Edwards et al. (2009) 

discovered breast cancer genetic knowledge was limited among nurse practitioners.  Similarly, 

Wideroff et al. (2005) discovered breast and ovarian genetic knowledge was insufficient among 

physicians and more education in the area of cancer genetics was needed among primary care 

providers.  

The USPSTF (2005) and the American College of Medical Genetics Foundation (1998) 

recommended against routine referral to a genetic counselor for a BRCA1/BRCA2 risk 

assessment without a family history indicating increased risk because the likelihood of a positive 

mutation is low.  In turn, a strong family history signifying increased risk of a BRCA1/BRCA2 

mutation requires a genetic testing needs evaluation from a genetic counselor (Isaacs et al., 2012; 

USPSTF, 2005).   The findings from Wideroff et al.’s (2003) study indicated the physicians who 

participated in the study followed national recommendations by referring patients to genetic 
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counselors when a genetic test was ordered. Furthermore, the primary reason physicians ordered 

genetic testing was due to patient inquiry or request.  Hence, not knowing about genetic testing 

was a barrier (Wideroff et al.).  In contrast to Wideroff et al.’s (2003) study and the current 

recommendations, this clinic did not initially refer for hereditary risk assessment.  The lack of 

knowledge about genetic counseling facilities was a contributing factor.  This factor resulted in a 

lack of referral and as a result, the providers ordered genetic testing in-house for patients with 

increased risk.   

In this project, the providers’ family history assessment improved from the initial survey 

and the follow-up survey showed they were collecting a more thorough family history to 

determine risk.  The follow-up survey also indicated that 80% of the providers did not order a 

genetic test or refer those patients as anticipated, but the providers’ individual responses 

indicated referral was not needed.  This suggests the educational interventions introduced in the 

clinic increased their awareness and improved their assessment. These findings support Edwards 

et al. (2009) study and confirm that developing continual education programs can increase nurse 

practitioners’ knowledge about breast cancer risk assessment.  In contrast to their study, our 

project focused on the clinic rather than individual provider.  Additionally, our pilot project used 

a pre- and post-test method to develop an educational intervention suited for the clinic’s 

individual need.    

Strengths and Limitations 

This pilot project functions as a resource for other primary care clinics who wish to 

implement similar guidelines and develop an educational intervention that meets the specific 

needs of the clinic.  A future study would call for a large-scale, mixed method study to include 

both qualitative and quantitative methods by exploring multiple clinics.  In addition, employing a 
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larger sample size will determine statistical significance. Statistical significance was attempted 

by performing a Fischer’s exact test to determine if a relationship existed between family history 

assessment and the providers’ decision to refer or order a genetic test.  Unfortunately, there was 

no statistical significance to show a relationship existed.  Although the project consisted of a 

small sample size, its strength is evident in the full participation by all of the providers in the 

clinic.  This suggests the results of the project described the entire clinic’s practice.   

The implementation period of the educational intervention lasted 10 weeks, which may 

not represent the full potential of the resources provided.  Ideally, reevaluating the clinic at three 

months, six months, and one year would better describe its usefulness to the clinic.  Lastly, 

dependent groups were not considered for direct comparison of the providers when the surveys 

were collected between time one and time two.  A direct comparison would provide the 

investigator with more information about each individual’s practice rather than the office as a 

whole. 

Conclusion 

Screening individuals with a possible risk of hereditary predisposition are identified from 

a personal or family history utilizing NCCN’s genetic risk assessment criteria.  Individuals 

identified to be at risk should be referred to a genetic counselor for a formal risk assessment.  

There are no genetic counselor or referral guidelines available where a provider can follow an 

algorithm or score to make a decision.  The final decision is at the discretion of the provider and 

through discussion with the patient.  Nurse practitioners need to familiarize themselves with the 

American Nurses Association’s genetic and genomic competencies to manage individuals with 

hereditary cancer syndromes. Identification, management, and establishing referral for genetic 

conditions are necessary in improving patient care regardless of the NP’s specialty. Developing 
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an educational program that meets the needs of a clinic can be successful in improving 

knowledge about BRCA risk assessment.  This project demonstrates how developing a resource 

that serves a clinic’s need can improve hereditary breast cancer screening in primary care.  
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Appendix A 

 

Figure 1 Family history assessment response in initial survey (N = 6) 

 

Figure 2 Family history assessment response in follow-up survey (N = 5) 
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Appendix B 

 

Figure 3 Comparison of genetic tests ordered and referrals made (N = 5) 
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Table 1 Reasons no referral was initiated (N = 4) 
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