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Abstract 

Objective: Tumor sequencing (TS) is used by most oncologists for precision treatment 1-4, and 

has now been found to reveal potential germline cancer predisposition variants (PGCVs) in ~12-

14% of cases 5-7. Reviewing TS results to identify PGCVs requires expertise, though guidelines 

have not yet established different clinicians’ responsibilities in result interpretation and making 

necessary referrals 8-10. When PGCVs are identified, referral to cancer genetic counselors (GCs) 

for confirmatory germline testing and risk assessment is recommended 8-10. Cancer GCs are a 

good fit for both identifying PGCVs and referral for confirmatory testing, though cancer GCs 

current role and attitudes related to this work are unknown. This study targeted cancer GCs to 

describe the current state of the field and possibly inform future management. 

Methods: An anonymous, online, descriptive survey of closed and open-ended questions was 

sent to cancer GCs in North America.  

Results:  Of 154 responses, 135 could be used in analysis. A majority (n = 128) had training on 

this topic, mostly through conferences (74.2%) or self-study (67.4%). Clinical workflows were 

listed as a top referral facilitator for these cases by most participants (n = 101, 86.3%), though 

for half this was not in place at their institution (n = 68, 50.4%). Over 90% endorsed TS PGCV 

identification and management as part of cancer GC scope of practice (n = 123-126). This work 

was also seen as part of scope of practice by over 90% for pathologists (n = 126), lab GCs (n = 

127), and oncologists (n = 122). Family still appeared to be an important information for GCs 

recommend cancer risk assessment for case vignettes. Overall, responses to the vignettes and 
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case study varied by practice setting, role of GC involvement, and training type. A majority used 

variant allele frequency, founder mutation status, and tumor type as PGCV clues. 

Conclusions: While most respondents agreed that evaluating TS for PGCVs falls under cancer GC 

scope of practice, there were variations in individual roles, views on the scope of others, and 

interpretation and management strategies.  
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Chapter 1: Introduction 

Background 

Tumor sequencing tests, or biomarker tests, are next-generation sequencing tests 

ordered to identify potential treatment targets in tumor tissues of cancer patients. These tests 

are being ordered with increasing frequency as evidenced by the fact that nearly all (95%) of 

oncologists surveyed in 2017 reported using tumor sequencing in patient care 11 .  Tumor-only 

sequencing is currently the most common approach compared to a germline paired strategy, 

due in part to lower cost and complexity 8-10 . Tumor-only sequencing also represents a novel 

opportunity to identify patients who may benefit from germline genetic counseling and testing, 

because it can reveal potential germline cancer predisposition variants (PGCVs). Identifying 

PGCVs is an important way of identifying patients and families who have higher-than-average 

risks of developing additional cancers at younger-than-average ages. Evidence suggests that 

tumor sequencing tests can be a powerful way of identifying patients with hereditary cancer 

predispositions who might not otherwise meet criteria for hereditary cancer evaluation 7 . This 

is one reason why the role of genetic counselors in triaging, interpreting, and counseling 

patients about tumor sequencing results is of interest. 

There is limited guidance on who from the oncology or genetics team should be tasked 

with reviewing and identifying PGCVs from tumor sequencing reports, and how they should 

triage and manage results. At present, the precise role of a genetic counselor on an oncology 

team is unclear, variable, and changing  8-10.  National survey evidence indicates that 

oncologists’ knowledge of tumor sequencing and overall genetic literacy is poor to moderate 12. 
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In addition, a qualitative interview study of 18 oncologists at the University of Michigan found 

that a third (6 of 18) were unclear on what kinds of PGCVs could be identified with tumor 

sequencing, a majority (11 of 18) were uncomfortable communicating these results to patients, 

and two-thirds (12 of 18) expressed a desire to include a cancer genetic counselor in these 

cases  13. The American Society of Clinical Oncology includes the identification of individuals at 

increased hereditary cancer risk as a core element of cancer care, although standards of 

practice and consistent training for oncologists have not been developed to addresses the 

identification of PGCVs in tumor sequencing 14.  

The preparation and experience of oncology nurses, another key provider and care 

navigator on the oncology team, are similarly lacking. Though the ability to evaluate tumor 

sequencing is in line with published professional competencies15,16 few nurses feel confident in 

genetics and genomics 17 , which has led to education for nurses on tumor sequencing to 

improve integration of these practices into standard care 17-19. This is one reason why the role 

of genetic counselors in triaging, interpreting, and counseling patients about tumor sequencing 

results is of interest.  

Though interpretation and management of genetic data are broadly within cancer 

genetic counselor competencies, very little is currently known about the role that cancer 

genetic counselors play in evaluating tumor sequencing for potential PGCVs, or whether and 

how they are prepared to do so. This training could be housed in multiple settings, as part of 

genetic counseling training program curricula, professional seminars, on-site job training, or 

self-study.  While there have been no systematic investigations related to the current roles and 
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preparation of genetic counselors in tumor sequencing, there is emerging evidence that genetic 

counselors are involved, and that this involvement varies. In some settings, genetic counselors 

are involved from the beginning of the tumor sequencing interpretation and PGCV 

identification through multidisciplinary tumor genetics boards 20. In other cases, a cancer 

genetic counselor may not be involved until a patient is referred to them due to an already 

identified possible PGCV. For example, in a retrospective study at the University of Chicago, 

patients who had tumor sequencing received genetic counseling for confirmatory germline 

sequencing after review for PGCVs 5. In addition, multiple authors stress the importance of 

informed consent discussions about the possibility of a germline finding before initiating tumor 

sequencing, another area where cancer genetic counselors could play a role 5,21,22. 

Regardless of which provider identifies a potential PGCV, an ACMG statement in 2020 

emphasized the importance of establishing referral pipelines to cancer genetic counselors in 

these cases 8. Cancer genetics specialists are needed to communicate the results to the patient 

and to facilitate patient-centered decision-making about confirmatory germline sequencing and 

risk assessment for the patient and their family. Unfortunately, there is evidence that genetic 

counseling referrals are not being made optimally. One study on the topic found that, of 465 

patients who had suspected PGCVs in tumor sequencing, only 62 (15.9%) were referred to 

genetic counseling. For the 129 patients whose results indicated a possible BRCA1 or BRCA2 

pathogenic variant, only 36 (27.9%) were referred to genetic counseling 7. In the cases where 

oncology teams identify a potential PGCV, little is known about the process and reasons for 

referral to cancer genetic counselors for germline confirmation and management.  
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There is some evidence that there may be both interpersonal and institutional barriers 

to these referrals.  One study at Penn Medicine provided mixed results comparing automated 

referral pipelines of suspected PGCV cases to cancer genetic counselors compared to traditional 

physician referrals 20. Even though there was evidence that the total number of patients 

referred via the automated process was higher (n=81 vs n=16), they also found that more than 

half of individuals in the automatic pipeline did not pursue germline confirmation.  The authors 

hypothesize that failure to follow through may be related to lack of specific recommendation to 

do so by their oncologists. 

There is, however, literature on oncologist referral to cancer genetic counselors through 

other pathways, such as in the case of suspicious family history or cancer type, which may offer 

insight into barriers in this process for tumor sequencing PGCVs.  Similar to tumor sequencing, 

cancer patients broadly are being referred far less frequently than is recommended and has 

been identified as an understudied step in the cancer genetics landscape 23. For example, while 

referral to cancer genetic counselor is recommended for all ovarian and pancreatic cancer 

patients, there is evidence that only 30-40% of these patients are referred in practice 24,25. In 

investigations into why this is the case, barriers to oncologist referrals to cancer genetic 

counselors include limited training and background in genetics, and difficulties identifying 

appropriate candidates for referral based on family history 26-28. Additionally, there is evidence 

that provider bias is related to disparities in referrals for historically underserved groups by 

race, ethnicity, and socioeconomic background  24 29-34.. It is unclear how the tumor sequencing 

referral pathway may differ, as family history information is not necessary for the referral. 
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There are conflicting reports on the impact of provider medical/nursing school or continuing 

education on referral to cancer genetics services 28,35. Though it has not been studied, it is also 

possible that other institutional barriers, such as lack of access to cancer genetic counselors due 

to a demand that surpasses the current number of providers, or issues with insurance coverage 

for cancer genetic counselor appointments considering varying licensure and reimbursement 

policies by state, may also contribute to the gap. 

In summary, though tumor sequencing is standard practice in oncology for precision 

treatment, its use in identifying potential PGCVs is novel. There are not yet guidelines specifying 

provider responsibility for identifying potential PGCVs in tumor sequencing, and it is not yet 

clear which providers are identifying and referring these patients to cancer genetic counseling 

practices. Overall, cancer genetic counselors could and may be involved in multiple steps of the 

process - in choosing a tumor sequencing test, identifying potential PGCVs, recommending 

referral to cancer genetic counseling practice, managing confirmatory germline testing, and 

communicating this information to patients. There are varying institutional models for this 

process, such as tumor genetics task groups, with differing levels of cancer genetic counselor 

involvement. In addition, it is unknown how and where cancer genetic counselors receive 

education to interpret these data and their current skill level in these assessments. To further 

shed light on this topic, the overall goal of this study is to describe the current state of cancer 

genetic counselor’s practice and their level of preparedness to identify potential PGCVs in 

tumor sequencing results. Understanding how cancer genetic counselors are currently involved 

in managing tumor-only sequencing results and how prepared they feel for this work will be 
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useful information to identify knowledge gaps that will inform genetic counseling training 

programs in designing cancer genetics curricula and continuing education opportunities.  

Furthermore, understanding cancer genetic counselors’ views about the management of 

tumor-only sequencing results will help to identify barriers and facilitators to the 

implementation of this new technology 
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Study Specific Aims 

Aim 1: Describe cancer genetic counselors’ reported experiences with, and views about, 

reviewing tumor sequencing for PGCVs 

Q1: How often, and in what settings, do cancer genetic counselors report reviewing tumor 

sequencing for PGCVs?  

Q2: What are cancer genetic counselors’ reported attitudes towards reviewing tumor 

sequencing for PGCVs as part of their scope of practice?  

Q3: What are cancer genetic counselors’ reported attitudes on how reviewing tumor 

sequencing for PGCVs should be managed?  

Q4: What are cancer genetic counsleors’ reported attitudes on current barriers and 

facilitators to referrals for PGCVs identified in tumor sequencing?  

Q5: Do cancer genetic counselors’ attitudes about scope of practice and management vary 

by the frequency and role of involvement, practice setting, and demographics?  

 

Aim 2: Assess cancer genetic counselors’ preparation and management strategy for PGCVs from 

tumor sequencing 

Q1: How do cancer genetic counselors manage PGCVs from tumor sequencing results?  

Q2: What kind of training do cancer genetic counselors report receiving on managing PGCVs 

from tumor sequencing, as a student or otherwise?  
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Q3: How does genetic counselor management strategy for PGCVs from tumor sequencing 

vary by GC demographics, frequency and role of involvement, practice setting, and 

preparation?  
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Conceptual Framework 

The study design draws upon the Genomic Medicine Integrative Research (GMIR) 

Framework, developed by Horowitz et al. in 2019, which conceptualizes elements of 

translational and implementation factors in the integration of genomic medicine into practice 29 

(Figure 1). This framework serves to conceptualize the interrelated domains of contextual 

factors, interventions, processes, and outcomes that relate to the implementation of genomic 

health care. When applied to a particular intervention or innovation, some or all the related 

concepts can be used as a guide. In mapping the framework to the innovative use of tumor 

sequencing data to identify PGCVs, it can be used to understand which concepts may be at play 

and describe how they affect one-another. 

 

Figure 1: The Genomic Medicine Integrative Research (GMIR) Framework 

Moving from left to right, the primary contextual factors considered include healthcare 

systems setting (academic/community, rural/urban) and resources (other cancer genetic 

counselors in their practice setting) and clinician demographics and preparation (training, 
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experience). These factors relate to defining the current role of cancer genetic counselors (Aim 

1) and how practice setting may impact implementation (Aims 2). The next domain describes 

the intervention, in this case relevant factors include the type of testing (tumor sequencing), 

characteristics (novelty and complexity), interpretation, and yield of findings, and how this 

domain affects and is affected by the contextual and process domains. In the process domain, 

healthcare processes (implementation and compatibility with workflow), clinician processes 

(adoption), and communication between providers (oncology team & cancer genetic 

counselors) relate to the role of cancer genetic counselors in the tumor sequencing workflow 

(Aim 1). Finally, outcome domains including health policy (healthcare education), economic 

utility (effective provider utilization, insurance reimbursement guidelines), and patient-

centered utility (health equity) relate to Aims 1 and 2, and the potential significance of the 

study in informing educational guidelines for cancer genetic counselors. 
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Chapter 2: Methods 

Study Design Overview 

The study was designed as an anonymous, online, cross-sectional descriptive survey, 

relying on both structured quantitative and open-ended responses from genetic counselors 

who are involved in direct patient care in cancer. The content of the survey included measures 

of demographics, practice setting, role, preparedness, and management. Management of 

PGCVs was measured through response to case vignettes and forced choice of specified 

strategies. The survey was designed to be completed in 15-20 minutes. Participants were 

offered compensation, in the form of $25 Amazon gift cards. 

Development of the survey occurred in phases and with the aid of an advisory panel 

familiar with the practice and intervention, as is suggested by best practices guidelines for 

Knowledge Attitude and Practice style survey 30. The advisory panel members included: Alex 

Capasso (CGC, City of Hope), John Quillin (CGC, Virginia Commonwealth University MSGC/PhD 

Human Genetics Dual Degree Program Director), and Amie Blanco (CGC, University of California 

San Francisco, Cancer Genetics and Prevention Program Director). Engagement of these 

stakeholders in the development of the measure aimed to improve the potential external 

validity of the findings 30.  

Recruitment targeted practicing cancer GCs across the United States and Canada. Only 

genetic counselors in direct patient care or mixed positions were included in this study. 

Expected response for this survey was approximately 200 responses, as a recent prior survey 

(published in 2021) targeting the same population via NSGC mailing lists recorded 223 usable 
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responses 32. The study also reported that large, academic medical centers were 

overrepresented institutions compared to NSGC Professional Status Survey data.  

Description of Study Procedures 

To be included in the study respondents had to: be currently practicing genetic 

counselors who are certified, work full or part time with any % of their practice is cancer patient 

care, work in US or Canada, and be English-speaking. Participants were excluded from the study 

if they were not currently practicing as a genetic counselor, genetic counseling students, 

genetic counselors who provide no cancer care, or health professionals who provide genetic 

counseling but are not certified genetic counselor. 

The survey was sent both broadly via the National Society of Genetic Counselors (NSGC), 

the American Board of Genetic Counseling (ABGC), and the Collaborative Group of the Americas 

Inherited Gastrointestinal Cancer (CGA) mailing lists, and directly to four cancer genetic 

counseling practices in North America (see Appendix A for study recruitment emails). Active 

recruitment was conducted from 8/24/2022 through 9/15/2022. The advisory panel members 

also aided in study recruitment by forwarding the study recruitment email to possible 

candidates. 

Instrument Development 

The survey was developed and housed in Qualtrics. The first page of the survey provided 

information about the study and asked individuals to click next to move forward with the 

survey if they consent to participating (See Appendix B). This page included contact information 

for the research team so participants could reach out with any questions or concerns. Content 
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of the consent form was recommended and approved by the NIH IRB. The next page of the 

survey included the demographic information necessary to ensure exclusion/inclusion criteria is 

met; if yes participants were able to continue the survey, if not the survey closed, and 

participants were informed of exclusion with the chance to contact the study team if they 

believe this was made in error (See Survey Instrument in Appendix C). The following survey 

pages administered the questions as outlined above in the study design section. On completion 

of the survey, participants were given the option to enter their email address to receive 

compensation in the form of $25 Amazon gift cards and participate in a future qualitative 

interview study.  

The content domains of the survey (see survey instrument in appendix for more details) 

included written consent to the study and assessment of current practice in cancer genetic 

counseling as exclusion criteria. This was followed by a participant demographics section, which 

was compared to the latest NSGC professional status survey data, and region and years of 

practice as a genetic counselor and in cancer genetic counseling. The practice setting domain 

included questions on practice setting type (academic medical center) patient population 

demographics (rural vs urban, low-income, and Non-Hispanic White approximate ratios), what 

other providers they had as their coworkers, and if and how tumor-only sequencing is done in-

house. The next section on respondent’s role in cancer genetic counseling included ways they 

could be involved in evaluating PGCVs and in what frequency, if they receive referrals for this 

indication and from whom, and if there is a standardized approach for this work in their 

institution. Participants were also asked about perceived barriers and facilitators to referrals for 
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this indication. The following section captured participants views on cancer genetic counselors’ 

and other providers’ scope of practice in this work. Next, participants were asked if and how 

they had received training on this topic.  

To capture participants views on PGCV management, respondents were given four 

randomized vignette examples of tumor-sequencing results from lung cancer cases and asked 

to describe what their next step would be in a hereditary cancer work up. The vignettes 

presented were (see appendix for exact wording).:  

1. A case with a high variant allele frequency in a cancer predisposition gene unrelated 

to their cancer, with no family history information available 

2. Same as above, with family history information available matching the gene 

3. A case where a BRCA founder mutation was identified, where family history 

information was unavailable 

4. Same as above, with matching family history information 

Finally, the last section asked participants about what factors they review to determine 

if a tumor-only sequencing result may be a PGCV, and open-response for how they would 

proceed in a cancer genetic counseling session if an unaffected woman brings in her mother’s 

tumor-only sequencing report with a pathogenic BRCA1 variant.  

Multiple steps were taken to minimize privacy concerns and protect the anonymity of 

survey responses. Identifying information was not asked in the study survey. Participants had 

the option to provide their email for study compensation through a secondary Qualtrics survey, 
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administered after the study survey, and emails were not linked to the study survey. To prevent 

multiple survey responses from a single individual, parameters were set through Qualtrics to 

disallow multiple submissions from the same IP address, however this data was not viewed or 

used in analysis.  

Data Analysis 

Survey responses in Qualtrics were exported into Excel for data cleaning and coding, and 

then analyzed in SPSS. For descriptive analyses, frequency and crosstabs statistics were used 

where appropriate. For multivariate analyses, chi-square and difference in proportions tests 

were used when appropriate. Open-ended responses to vignettes were reviewed for themes 

and then coded in an iterative process. where response differences and categories were 

created and then coded. Final coding categories were: having enough information to make a 

recommendation, mentioning a plan for genetic testing, and mentioning a plan for genetic 

counseling. PGVC next steps responses were analyzed in a similar manner, with final coding 

categories including: having enough information to make a recommendation, a plan to test the 

patient, and a plan to test the patient’s mother. Responses were coded once and then reviewed 

once to confirm coding by the study author.  
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Chapter 3: Results 

Demographics 

Participant Characteristics 

 Participant characteristics are summarized in Figure 3. There were 154 total survey 

responses recorded between 8/24/22 and survey closure on 10/11/2022. Of these responses 5 

who did not respond past the consent form and 7 who did not respond past initial demographic 

data were removed. An additional 7 responses indicated that they never practiced cancer 

genetic counseling, which was among the criteria for exclusion, and these responses were 

additionally removed. Finally, 7 responses were not complete but were included in the data 

analysis as they were at least 72% complete and included responses to many key survey 

questions. This left a total of 135 survey responses for data analysis, though since responses 

were not mandatory some participants did not respond to every question. Median survey time 

to completion was 16 minutes; the range information from Qualtrics is uninformative, as it 

indicates some respondents may have not completed the survey in one sitting.  

Participants ranged in age from 24-57 years with a median age of 31 years, consistent 

with the largest age groups in the latest NSGC Professional Status Survey (PSS) 31 being 25-34 

(Table 1). Most respondents identified as cisgender women (92.6%, n = 125), which aligned 

with the PSS survey results (93% women). For race, participants were given the opportunity to 

check all race options that applied, so totals will not equal 100%. In line with the PSS which 

identified that most genetic counselors are white, the respondents from this survey chose 

White in 89.6% (n = 121) of cases. The next highest categories were East Asian (n = 6, 4.4% of 
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cases), Middle Eastern (n = 4, 3.0% of cases), and Black (n = 3, 2.2% of cases). The following 

categories received no responses and were grouped together in the table below: Native 

American, First Nations, Native Hawaiian, and Pacific Islander. Of the 135 total responses 3 

participants selected “other”, all three of whom wrote in “Ashkenazi Jewish”, and 1 chose not 

to respond. Of the 134 participants who chose an ethnicity value, 95.6% (n = 129) identified as 

Non-Hispanic and 3.7% (n = 5) identified as Hispanic. 

 
Demographic Categories   

Age   Frequency (n) 
Percentage 
(%) 

 <=29 56 41.5% 

 30-39 59 43.7% 

 40-49 14 10.4% 

 50-59 4 3.0% 

 60+ 0 0.0% 

 Missing 2 1.5% 

    

Gender   Frequency 
Valid 
Percentage 

 Woman 125 93.3% 

 Man 8 6.0% 

 Nonbinary 1 0.7% 

 Transgender 0 0.0% 

    

Race*   Frequency 
Percent of 
Cases 

 White 121 89.6% 

 East Asian 6 4.4% 

 South Asian 2 1.5% 

 Southeast Asian 1 0.7% 

 Black 3 2.2% 

 Middle Eastern 4 3.0% 

 North African 1 0.7% 

 

Native American, First Nations, Native 
Hawaiian, or Pacific Islander 0 0.0% 

 Other 3 2.2% 

 No Response 1 0.7% 
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*Race totals will not equal 100%, multiple responses were allowed 

    

Ethnicity       

 Non-Hispanic 129 96.3% 

 Hispanic 5 3.7% 

    

Region   Frequency 
Valid 
Percentage 

 

Region 1 (Northeast: CT, MA, ME, NH, RI, 
VT, CN, Maritime Provinces) 8 5.9% 

 

Region 2 (Mid-Atlantic: DC, DE, MD, NJ, 
NY, PA, VA, WV, PR, VI, Quebec) 38 28.1% 

 

Region 3 (Southeast: AL, FL, GA, KY, LA, 
MS, NC, SC, TN) 10 7.4% 

 

Region 4 (Midwest: AR, IA, IL, IN, KS, MI, 
MN, MO, ND, NE, OH, OK, SD, WI, Ontario) 41 30.4% 

 

Region 5 (Southwest: AZ, CO, MT, NM, TX, 
UT, WY, Alberta, Manitoba, Sask.) 13 9.6% 

 

Region 6 (Pacific: AK, CA, HI, ID, NV, OR, 
WA, British Columbia) 25 18.5% 

    

Canada       

 No 123 91.1% 

 Yes 12 8.9% 

    

Years Since Graduation   Frequency 
Valid 
Percentage 

 0-2 33 24.4% 

 3-5 39 28.9% 

 6-10 30 22.2% 

 11-20 25 18.5% 

 20+ 8 5.9% 

    

Years of Cancer GC 
Experience   Frequency 

Valid 
Percentage 

 0-2 44 32.6% 

 3-5 35 25.9% 

 6-10 30 22.2% 

 11-20 23 17.0% 
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 20+ 3 2.2% 

Table 1: Participant Demographics 

There was a fairly even distribution of participants years of genetic counseling 

experience (about 25% each) between 0-2 years, 3-5 years, 6-10 years, and 11+ years since 

graduating from their genetic counseling training program. Years in cancer genetics practice 

skewed lower, with 32% having 0-2 years of experience, 25% with 3-5, 22% with 6-10, and 19% 

with 11+ years. The mean remote work percentage of this sample was 50%, ranging from 0-

100%.  

All 6 prior NSGC regions were represented in the survey, with the majority hailing from 

Region 4 (Midwest) (30.4%, n = 41). This was followed closely by Region 2 (Mid-Atlantic) (28.1%, 

n = 38), Region 6 (Pacific) (18.5%, n = 25), Region 5 (Southwest) (9.6%, n = 13), Region 3 

(Southeast) (7.4%, n = 10), and Region 1 (Northeast) (5.9%, n = 8). Of all participants, 8.9% (n = 

12) selected that they practiced in Canada. In the last PSS the 10 most common states, 

representing 53% of their responses, were California, New York, Pennsylvania, Texas, Ohio, 

Massachusetts, Minnesota, Wisconsin, Michigan, and North Carolina. 

Practice Setting Demographics 

Practice settings were more often urban, serving 50,000+ populations (78.5% of 

participants) than suburban (2,500-50,000 population, 20%) or rural (<2,500 people, 1.5%). 

Population demographics of practice settings varied widely.  Participants were asked for their 

approximate guess of the proportion of their patients who are Non-Hispanic White, as well as 

for the proportion who are of low income. The results for Non-Hispanic white ranged from 5-
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99%, with a mean of 62% and a standard deviation of 22%; 48% of respondents reported that at 

least two-thirds of patients were Non-Hispanic White. For low-income patients, the responses 

ranged from 3-91%, with a mean of 31% and a standard deviation of 20%; almost 70% of 

respondents indicated that a third or less of their patients were low income. This information 

was not available in the 2022 PSS to compare.  

Participant response for practice setting type can be viewed in Table 2. Over half of 

participants worked in academic medical centers, with substantial numbers also working in 

non-academic public and private hospital settings. There were 5 participants who marked 

“other” for practice setting: three indicated that they worked for a nonprofit organization, one 

wrote “federally qualified health center”, and one wrote unemployed. The unemployed 

response was kept for analysis for multiple reasons; they indicated that they had provided 

cancer genetic counseling several times a year, and fully responded to the rest of the 

questionnaire including which providers they worked with and views on cancer genetic 

counselor scope of practice.   

Practice Setting Frequencies  

 

Responses   

N Percent 
Percent of 

Cases 
2022 PSS 
Results 

Practice Setting Academic medical center 73 47.7% 54.1% 43-45% 

Private hospital 23 15.0% 17.0% 10-20% 

Public hospital 30 19.6% 22.2% 10-19% 

Small clinic 6 3.9% 4.4%  

Telemedicine company 7 4.6% 5.2%  

Lab 1 0.7% 0.7% 3-16% 

Research protocol 5 3.3% 3.7%  

Private practice 3 2.0% 2.2% 2-3% 
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Other 5 3.3% 3.7%  

Total 153 100.0% 113.3%  

  

Table 2: Practice Setting Demographics 

Respondents were provided with the option to choose from a list of provider types they 

worked closely with in their practice of genetic counseling (see Table 3; and Appendix E further 

categorizes coworkers by practice setting). There were very few providers who reported 

working closely with genetics physician assistants (n = 3, 2.2% of respondents), not included in 

these tables. There were 5 “other” responses regarding coworkers, including oncology nurse 

navigators (recategorized as oncology nurses), intake coordinators (marked as other as it was 

not clear if these were in genetics or oncology practice), genetics nurse practitioners (not 

included in analysis as this did not fit into provided categories and there were no other similar 

responses), and gastroenterologists (recategorized as surgeons). For analysis, the “other” 

responses that fit into the provided labels were categorized as such.  

Coworkers 

 

Responses Percent of 

Cases N Percent 

Coworkers Lab Genetic Counselors 39 5.8% 28.9% 

Clinical Genetic 

Counselors 

116 17.4% 85.9% 

Genetic Counseling 

Assistants 

71 10.6% 52.6% 

Genetics Practice 

Coordinators 

19 2.8% 14.1% 

Geneticists 55 8.2% 40.7% 

Oncologists/Surgical 

Oncologists 

112 16.8% 83.0% 

Oncology Nurses 77 11.5% 57.0% 
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Oncology Practice 

Assistants/Referral 

Coordinators 

37 5.5% 27.4% 

Oncology Physician 

Assistants 

44 6.6% 32.6% 

Pathologists/Molecular 

Lab Directors 

42 6.3% 31.1% 

Clinical Research 

Providers/Assistants 

34 5.1% 25.2% 

AI/Computer Programs 13 1.9% 9.6% 

 

Table 3: Respondent Coworker Demographics 

 

Cancer Genetic Counselors’ Experiences in Reviewing Tumor Sequencing Results 

At their specific institutions, around a third of respondents (n = 43, 31.9%) indicated that 

in-house tumor sequencing was available. All 135 respondents answered this question. 

Participants were also asked what proportion of clinically eligible patients in their practice 

setting receive tumor sequencing. Only 37% of the respondents answered this question with 

values ranging from 5-100%, a mean of 66% and a standard deviation of 29%. Of the responses, 

31 came from those who did not have tumor sequencing in-house and 19 came from those who 

did. There were 33 respondents who answered the percentage of tumor sequencing done on a 

research protocol at their institution, which ranged from 0-100% with a mean of 19% and a 

standard deviation of 26%. This question was open to all respondents.  

When asked if there was a standardized practice at their institution for evaluating 

tumor-only sequencing results for PGCVs a slight majority said no (50.4%, n = 68), followed by 

those who answered yes and that genetic counselors are involved (26.7%, n = 36), those who 
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were unsure (20%, n = 27), and those who answered yes and that GCs are not involved (3%, n = 

4). Respondents also had the option to choose how often they personally review tumor-only 

sequencing for PGCVs in various capacities at their institution, as seen in Table 4. There were 

only 5 respondents (3%) that did not engage with any of these roles in any capacity, while 84 

(62%) participated in one of these roles several times a month or more.  

  Never 

Several 
times a 
year 

Several times 
a month 

Weekly or 
more Missing 

Scheduled clinical team 
meetings  82 (60.7%) 32 (23.7%) 16 (11.9%) 5 (3.7%)   

Tumor boards 43 (31.9%) 47 (34.8%) 32 (23.7%) 12 (8.9%) 
1 
(0.7%) 

When asked by an oncology 
provider 26 (19.3%) 74 (54.8%) 31 (23.0%) 3 (2.2%) 

1 
(0.7%) 

When asked in the context 
of in-house tumor-only 
sequencing analysis 99 (73.3%) 22 (16.3%) 8 (5.9%) 3 (2.2%) 

3 
(2.2%) 

In a referral for genetic 
counseling where the 
primary indication is 
suspicion for a PGCV from 
tumor-only sequencing 11 (8.1%) 72 (53.3%) 49 (36.3%) 3 (2.2%)   

In a referral for genetic 
counseling for other 
indications (family history, 
cancer type) 10 (7.4%) 60 (44.4%) 51 (37.8%) 14 (10.4%)   

Patient brings it to clinical 
attention 50 (37.0%) 69 (51.1%) 15 (11.1%) 1 (0.7%)   

Table 4: GC PGCV Roles 

Tumor-Only Sequencing Referral Trends 

A large majority of respondents had received referrals for PGCVs identified on tumor-

only sequencing, 90.4% (n = 122) compared to 9.6% (13) who had not. When given a list of 

providers and asked which had facilitated these referrals (see the second column in Table 5) the 
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vast majority had received referrals from oncologists and surgical oncologists (94.3%, n = 115). 

Other answers which 20-25% of respondents selected included pathologists, clinical GCs, 

Oncology practice assistants/referral coordinators, and oncology nurses. Overall, the majority 

of referrals reported were facilitated by oncology staff compared to genetics staff. There were 

122 responses, which accounts for the 13 who were not offered this question because they 

responded that they did not receive these referrals. There were 7 “other” responses, 6 of which 

did not fit into other categories including: endocrinologist x 2, unsure x 2, patients x 1, and staff 

from the testing lab x 1.  

  Work With Referrals Scope 

  N % N % N % 

Lab GCs 39 28.9% 5 4.10% 127 94.10% 

Clinical GCs 116 85.9% 27 22.10% 126 93.30% 

Genetic Counseling 
Assistants 

71 52.6% 
7 5.70% 60 44.50% 

Genetics Practice 
Coordinators 

19 14.1% 
2 1.60% 47 34.80% 

Geneticists 55 40.7% 3 2.50% 108 80% 

Genetics Physician 
Assistants 

3 2.2% 
4 3.30% 92 68.20% 

Oncologists/Surgical 
Oncologists 

112 83.0% 
115 94.30% 122 90.40% 

Oncology Nurses 77 57.0% 31 25.40% 81 60% 

Oncology Practice 
Assistants/Referral 
Coordinators 

37 27.4% 

12 9.80% 51 37.70% 

Oncology Physician 
Assistants 

44 32.6% 
29 23.80% 105 77.80% 

Pathologists/Molecular Lab 
Directors 

42 31.1% 
25 20.50% 126 97.40% 

Clinical Research 
Providers/Assistants 

34 25.2% 
3 2.50% 82 60.70% 

AI/Computer Programs 13 9.6% 1 0.80% 113 83.70% 

Table 5: Coworkers, Referrals, and Others' Scope of Practice 
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On the study measure of perceived barriers to referrals, 80% of respondents listed the 

provider not knowing to refer these cases as a barrier (see Table 6). In descending order, 

participants selected the following barriers: provider chooses not to refer (50%, n = 56), patient 

preference (27.9%, n = 31), provider does not know how to refer (19.8%, n = 22), GC cost (18%, 

n = 20), and GC availability (15.3%, n = 17).  

 N 
Percent of 
Cases 

Referral 

Barriers 

Provider does not 

know to refer 

89 80.2% 

Provider chooses 

not to refer 

56 50.5% 

Patient preference 31 27.9% 

GC cost 20 18.0% 

Provider does not 

know how to refer 

22 19.8% 

 GC availability 17 15.3% 

Table 6: Cancer GC Perceived Barriers to PGCV Referrals 

The facilitators for these referrals selected by most of the respondents was the presence 

of clinical workflows (86%, n = 101), followed by referral automation (71%, n = 83), and 

administrative support (47%, n = 55). Other facilitators were ranked as below in Table 7.  

 N Percent of Cases 

Referral Facilitators Workflows 101 86.3% 

Automation 83 70.9% 

Admin 55 47.0% 

Pathologists 24 20.5% 

Oncology Nurses 19 16.2% 

Coworkers 18 15.4% 

Table 7: Cancer GC Views on Facilitators for PGCV Referrals 
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Cancer Genetic Counselors’ Preparation 

Results can be found in Table 8 below. There were only 3 out of 132 respondents who 

had not received training on PGCVs, with 3 who did not respond to the question. The most 

frequent sources of training were conferences (n = 98, 74.2%), self-study (67.4%, n = 89), and 

genetic counseling training program (48.5%, n = 64), while fewer (22.7%, n = 30) had received 

workplace training on the topic. Other responses (n = 10, 7.6%) included 5 mentions of 

colleagues and 3 of cancer SIG/NCCN guidelines. 

GC Training 
  

  N Percent of Cases 

GCTP 64 48.50% 

Conference 98 74.2% 

Workplace 30 22.7% 

Self-taught 89 67.4% 

None 3 2.3% 

Other 10 7.6% 

Table 8: GC PGCV Interpretation Training Modalities 

 

Cancer Genetic Counselors’ Attitudes towards Review of Tumor Sequencing Results as Part of 

Their Own or Other Providers’ Scope of Practice 

 

When asked if they agreed that reviewing tumor-only sequencing for PGCVs falls under 

genetic counselors’ scope of practice, the majority of participants strongly agreed (55.6%, n = 

75) or agreed (34.8%, n = 48) while the minority either slightly disagreed (6.7%, n = 9) or 

strongly disagreed (0.7%, n = 1). Three participants did not respond to this question. Similarly, 
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when asked if this should sometimes or always be part of clinical genetic counselors’ scope of 

practice (Third column in Table 5), 93.3% of respondents (n = 126) agreed.  

When asked which providers should be involved in reviewing tumor sequencing to 

identify PGCVs, participants responded as can be seen in Table 9. The providers who genetic 

counselors most strongly felt should never or rarely do this work include genetics practice 

coordinators (57%, n = 77), oncology practice assistants (54%, n = 74), and genetic counseling 

assistants (49%, n = 66). The providers that genetic counselors felt most strongly should almost 

always do this work were pathologists/molecular lab directors (69%, n = 88), lab genetic 

counselors (65%, n = 88), and oncologists/surgical pathologists (60%, n = 81), and clinical GCs 

(53.3%, n = 72). For other providers that should identify PGCVs, there were two named 

responses of “pharmacist – almost always” and “resident/fellows - sometimes”.   

 

  
Never or 
Rarely Sometimes 

Almost 
Always Missing 

Lab Genetic Counselors  2 (1.5%) 39 (28.9%) 88 (65.2%) 6 (4.4%) 

Clinical Genetic Counselors  2 (1.5%) 54 (40.0%) 72 (53.3%) 7 (5.2%) 

Genetic Counseling Assistants  66 (48.9%) 51 (37.8%) 9 (6.7%) 9 (6.7%) 

Genetics Practice 

Coordinators  77 (57.0%) 42 (31.1%) 5 (3.7%) 11 (8.1%) 

Geneticists  19 (14.1%) 71 (52.6%) 37 (27.4%) 8 (5.9%) 

Genetics Physician Assistants  31 (23.0%) 68 (50.4%) 24 (17.8%) 12 (8.9%) 

Oncologists/Surgical 

Oncologists  5 (3.7%) 41 (30.4%) 81 (60.0%) 8 (5.9%) 

Oncology Nurses  43 (31.9%) 70 (51.9%) 11 (8.1%) 11 (8.1%) 
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Oncology Practice 

Assistants/Referral 

Coordinators  74 (54.8%) 45 (33.3%) 6 (4.4%) 10 (7.4%) 

Oncology Physician Assistants 20 (14.8%) 74 (54.8%) 31 (23.0%) 10 (7.4%) 

Pathologists/Molecular Lab 

Directors  1 (0.7%) 38 (28.1%) 88 (69.3%) 8 (5.9%) 

Clinical Research 

Providers/Assistants 41 (30.4%) 69 (51.1%) 13 (9.6%) 12 (8.9%) 

AI/Computer Programs  13 (9.6%) 67 (49.6% 46 (34.1%) 9 (6.7%) 

Table 9: Respondent Views on Others' Scope of Practice 

As only 10 of 135 participants disagreed that this work is within GC scope of practice, 

there was not sufficient variability in genetic counselor attitudes to examine predictors. Cancer 

genetic counselors’ views on if this work is part of others’ scope of practice yielded more 

interesting results. Respondent’s view of others’ scope of practice varied slightly depending on 

whether they had worked with that provider/modality (Table 10). When respondents work 

closely with genetics practice coordinators their view of this being part of their scope of 

practice was lower (15.8%) than for those who hadn’t (34.8%). Additionally, view that this work 

is part of scope of practice for these providers was significantly higher when working with 

oncologists/surgical oncologists, oncology nurses, and oncology practice assistants/referral 

coordinators. For a consideration of how coworkers vary by practice setting, refer to Appendix 

E under “References”. 
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 View on Coworkers’ Scope of Practice 

GC Coworkers 

When 
Coworkers Yes 
(n) 

Total 
Yes (n) 

When 
Coworkers % General % 

Lab GCs 36 39 92.3 94.10 

Clinical GCs 110 116 94.8 93.3 

Genetic Counseling 
Assistants 31 71 43.7 44.4 

Genetics Practice 
Coordinators 3 19 15.8 34.8 

Geneticists 47 55 85.5 80 

Genetics Physician 
Assistants 2 3 66.7 68.1 

Oncologists/Surgical 
Oncologists 104 112 92.9 90.4* 

Oncology Nurses 55 77 71.4 60* 

Oncology Practice 
Assistants/Referral 
Coordinators 20 37 54.1 37.8* 

Oncology Physician 
Assistants 37 44 84.1 77.8 

Pathologists/Molecular Lab 
Directors 40 42 95.2 93.3 

Clinical Research 
Providers/Assistants 20 34 58.8 60.7 

AI 11 13 84.6 83.70* 

Table 10: Comparing Cancer GCs Views on Others' Scope of Practice by Coworker Status 

* = significance 0.05 

 

Cancer Genetic Counselors’ Strategies to Interpret and Manage Tumor Sequencing Results 

Participants were asked what factors they looked at in deciding if there could be a 

PGCV; responses can be seen in Table 11. Notably, over 90% of participants endorsed the 

presence of a founder mutation and variant allele frequency. However, it is worth noting that 

these were both the factors presented in the vignettes which immediately preceded this 
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measure. Secondary major factors included tumor type (78%, n = 100) and MSI (63.8%, n = 81). 

A third tier of responses, which were endorsed by around a third of cases, were tumor 

mutation burden and “other” factors. The 38 “other” responses including thoughts that “it 

depends on the gene”, ClinVar and variant interpretation tools, quality of the tumor 

sequencing, pathogenicity, tumor type, prior exposures/therapies that could cause somatic 

mutations, lab comments, if the variant has been identified in the germline previously, hotspot 

mutations, family and clinical history, and age of diagnosis. It is possible that their responses 

regarding pathogenicity could be related to ClinVar and variant interpretation tools. 

 
Responses 

Percent of Cases N Percent 

PGCV Clues Founder mutation 117 23.0% 92.1% 

MSI 81 15.9% 63.8% 

TMB 49 9.6% 38.6% 

VAF 121 23.8% 95.3% 

Tumor type 100 19.7% 78.7% 

Other 40 7.9% 31.5% 

Total 508 100.0% 400.0% 

 
Table 11: Respondent Clues for PGCVs 

 

Cancer Genetic Counselors’ Use of Variant Allele Frequency and Family History to Evaluate 

Tumor Sequencing Results 

There were four vignette case examples provided to respondents to consider for next 

steps: high variant allele frequency with no family history information available, high variant 

allele frequency with a matching family history of cancer, a BRCA founder mutation with no 

family history information available, and a BRCA founder mutation with a matching family 
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history of cancer (Table 12 below). The text from participants’ open responses related to the 

vignettes was reviewed for major themes, and then coded for these themes in an iterative 

process, as described in the Methods section. The final coding categories were: if participants 

felt they had enough information from the vignette to make a recommendation for next steps, 

if participants recommended genetic counseling, and if participants recommended 

confirmatory germline testing. Significance testing was not completed for these comparative 

outcomes given that not all participants were offered open ended responses.  

 

  Responses Percent of Cases 

  N  
VAF no FH Enough Info 88 83.0% 

 Plan for GC 81 76.4% 

 Mention Testing 74 69.8% 

 Missing Cases 29 21.5% 

    
VAF with FH Enough Info 123 97.6% 

 Plan for GC 94 74.6% 

 Mention Testing 104 82.5% 

 Missing Cases 9 6.7% 

    
BRCA no FH Enough Info 121 96.8% 

 Plan for GC 97 77.6% 

 Mention Testing 112 89.6% 

 Missing Cases 10 7.4% 

    
BRCA with FH Enough Info 126 99.2% 

 Plan for GC 95 74.8% 

 Mention Testing 117 92.1% 

 Missing Cases 8 5.9% 

    

Table 12: Vignette Responses 

*GC = genetic counseling 
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Vignette 1: High VAF no FH Info 

For this vignette, 83% of respondents (n = 88) felt they had enough information to make 

an assessment, while 76.4% (n = 81) planned for genetic counseling and 69.8% (n = 74) planned 

for follow-up genetic testing. Notably, the number of missing cases was higher for this vignette, 

29 missing cases (21.5%) as opposed to 8-10 missing cases (5.9-7.4%). This may be due to 

respondents skipping this question more than others, as this is the most ambiguous case to 

interpret.  

For this vignette there were significant differences in response for those who worked in 

small clinics, private practice, or who had self-taught on the topic of PGCV interpretation. For 

this vignette, participants who worked in a small clinic were statistically significantly less likely 

to mention follow-up genetic testing than those who worked in other settings [n=5(83%), n=50 

(40.7%), p<.05].  There was not a significant difference in based on small clinic setting in 

participants feeling like they had enough information to make a recommendation or 

recommendation for genetic counseling. Finally, respondents who were self-taught were 

significantly less likely (p<.05) to mention follow-up genetic testing (n = 45, 51.1%,) than those 

who were not (n = 29, 70.7%). 

Vignette 2: High VAF with FH Info 

Respondents of for this vignette felt they had enough information to make an 

assessment 97.6% of the time (n = 123). They shared a plan for genetic counseling in 76.4% of 

cases (n = 94) and a plan for genetic testing in 82.5% of responses (n = 104). The number of 
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missing responses for this case was 9 (6.7%), the second-lowest compared to the other 

vignettes. 

For this vignette there were significant differences between responses according to 

practice types, including academic medical centers, small clinics, and private practice. Those 

who did not work in an academic medical center were significantly less likely (n = 51, 89.5%, 

p<.05) to share that they had enough information to make a recommendation than those who 

work in academic medical centers (n = 72, 98.6%). Similarly, working in an academic medical 

center was related to mentioning genetic testing to a significantly higher degree (n = 63, 86.3%) 

compared to those who did not (n = 41, 71.9%, p<.05).  

Vignette 3: BRCA Founder no FH Info  

Respondents in this case felt they had enough information to make a recommendation 

in 96.8% of cases (n = 121). They mentioned a plan for genetic counseling in 77.6% (n = 97) of 

cases and genetic testing in 89.6% of responses (n = 112). There were 10 responses missing for 

this case, the second-highest compared to other cases. 

For this vignette there were significant differences in management by genetic counselor 

PGCV role. The respondents were significantly more likely to mention testing and having 

enough information to make a recommendation when they reported experience reviewing for 

PGCVs in the following capacities: when asked by an oncology provider, receiving referrals for 

PGCVs explicitly, and when this arose in receiving referrals for other indications (p < 0.05).    

Vignette 4: BRCA Founder with no FH 
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This vignette elicited responses which indicated the participants had enough 

information to make an assessment in 99.2% (n = 126) of cases. Respondents shared a plan for 

genetic counseling in 74.8% (n = 95) and genetic testing in 92.1% (n = 117) of responses. Finally, 

for this vignette those who mentioned being self-taught in this area were significantly more 

likely to plan for genetic counseling (n = 69, 79.3%, p < 0.05) and mention follow-up genetic 

testing (n = 82, 94.3%, p < 0.05) than those who did not report being self-taught.  

Across the vignettes presented, respondents were least likely to indicate that they had 

enough information to make an assessment in the vignette with high VAF and no family history 

(83%, n = 88). When family history information was available which matched the gene 

identified, this rose to 97.6% (n = 123) (see Figure 2). This trend where availability of family 

history increased confidence in having enough information to make a recommendation also 

followed in vignettes where a BRCA founder mutation was identified – 96.8% (n = 121) without 

family history and 99.2% with (n = 126). Vignettes where VAF was the information provided, the 

number of respondents who indicated that they had enough information to make a 

recommendation was somewhat lower overall (83% and 97.6%) compared to vignettes where a 

BRCA founder mutation was provided (96.8% and 99.2%). From these data, it appears that 

availability of family history made a substantial difference for respondents in referral plans 

between the VAF vignettes but little difference for the BRCA vignettes. 
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Figure 2: Vignettes Comparison, Enough Information for Assessment 

Respondents recommended genetic counseling as a next step nearly equally across 

vignettes, on average in around 75% of cases (see Figure 3). A recommendation for genetic 

testing, however, differed between vignettes and was mentioned the least for the high VAF 

without family history condition (n = 74, 69.8%), followed by the vignette where a BRCA 

founder mutation was found but family history was similarly unavailable (n = 112, 89.6%). 

Including family history increased recommendation for genetic testing in both high VAF (n = 

82.5%) and BRCA founder mutation (n = 117, 92.1%) vignettes. Overall, the addition of family 

history increased recommendation for testing in both high VAF and BRCA founder vignette 

conditions but was lower overall for the VAF vignettes compared to the BRCA founder 

vignettes.  
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Figure 3: Vignettes Comparison, Mention Genetic Testing 

 

Responses to the Familial BRCA1 Pathogenic Tumor-Only Sequencing Report Case Study 

Another assessment of how genetic counselors manage PGCVs from tumor sequencing 

results was conducted in the final survey element which provided a case example where a 

genetic counselor patient provides her mother’s tumor-only sequencing with a pathogenic 

BRCA1 variant and asked participants to discuss their next steps. The text responses were 

reviewed for themes and then coded for if participants felt they had enough information to 

make recommendations, if they recommended germline testing for the mother, and if they 

recommended germline testing for the patient. Participants felt they had enough information in 

79.8% of cases (n=91), and 89.5% (n=102) recommended testing the mother.  Responses were 

split evenly on if they did or didn’t mention testing the patient (Yes: n = 63, 49.6%, No: n = 64, 

50.4%). 
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Participants were more likely to feel that they had enough information to make a 

recommendation and to recommend to test either the mother or the patient the more prior 

experience they had with patients bringing such information to clinical attention (p < 0.05). 

When participants had never had experience with a patient bringing this information to their 

attention, 82.6% (n = 38) recommended testing for either the mother or daughter, compared to 

90.9% (n = 60) who indicated that they experienced this several times a year and 100% (n = 15) 

of those who experienced this several times a month. Those who were asked more frequently 

by oncology team members to do this work were significantly more likely to make a 

recommendation for testing for the mother specifically (p < 0.005). Two-thirds (16) of 

respondents who never reviewed PGCVs in this role recommended testing for the mother, 

compared to 75.7% (n = 53) who had this experience several times a year, 96.7% who 

experienced this several times a month (n = 29), and 100% of those who indicated that they 

experienced this weekly or more (n = 3). 

In terms of practice setting, participants were more likely to recommend testing either 

the patient or her mother (p<.05) when working in an academic medical center (n = 65, 94.2%,) 

than those who did not report working in an academic medical center (n = 49, 83.1%). With 

regard to role, those who had experience evaluating for PGCVs in team meetings were 

significantly more likely to recommend testing either the patient or the mother (n = 49, 97.9%, 

p < 0.005). Doing this work in the context of tumor-only sequencing PGCV referrals was 

significantly related with a plan to test either the patient or the mother (p < 0.005).   
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Chapter 4: Discussion 

 To our knowledge this is the first study to date on cancer genetic counselors’ experience 

with, and views on scope of practice for, reviewing tumor-only sequencing for PGCVs.  

Genetic Counselors’ Views About Including Tumor Sequencing Results Review in Their Scope of 

Practice 

Of survey respondents, a large majority viewed this work as in cancer genetic 

counselors’ scope of practice. Additionally, when looking at how the cancer genetic counselor 

respondents viewed each member of the care team, it appears that they saw this as part of lab 

and clinical genetic counselors’ scope of practice to the same degree as oncologists/surgical 

oncologists and pathologists/molecular lab directors. However, this is not yet reflected in 

cancer genetic counselor practice competencies. At the same time, other research suggests 

that oncologist’s genetic literacy in this area is poor 12, and that they might prefer for cancer 

genetic counselors to be involved in these cases and communicating these results to patients 13.  

The findings of this study suggest that it may be worthwhile to explore this further and 

potentially add this work explicitly to cancer genetic counseling practice competencies.  

Genetic counselors’ Views About Including Tumor Sequencing Results Review in the Scope of 

Practice of Other Health Providers 

 The views genetic counselors had on the scope of practice of others in this area was 

mixed and appeared to be associated with the types of other providers they worked with and 

received referrals from (Table 5). Generally, participating genetic counselors saw 
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oncologists/surgical oncologists, pathologists/lab directors, and to a lesser extent geneticists, 

genetics and oncology physician assistants, and clinical research coordinators, as possible 

partners in this work. With more investigation into these providers’ roles in different contexts, 

a full picture of where exactly cancer genetic counselors fit in may start to come into focus. This 

research could ask these other provider types directly, possibly focusing on different types of 

practice settings or patient populations. There is likely variability in workflows and models that 

provide advantages in specific practice settings. Such investigation could help institutions more 

quickly settle on an ideal workflow for their patients specifically.  

Some trends in genetic counselors’ views about others’ scope of practice included 

receiving very few referrals from lab genetic counselors despite a majority viewing this as 

within their scope of practice. Additionally, those who worked with oncology nurses were 

significantly more likely to have viewed this work as within their scope of practice, while those 

who worked with oncology practice coordinators/referral coordinators were less likely. Perhaps 

this indicates either variability in the extent to which cancer GCs understand the roles of some 

non-genetics providers or variability in the training and expertise within specific groups of 

providers. The oncology nursing field has already been increasing training on genetics and 

tumor sequencing, it’s possible that genetic counselors who don’t work with these providers 

aren’t familiar with their expertise or recent increases in training in this area. 

Potential future role of AI tools in tumor sequencing PGCV management 

 Another trend in PGCV referrals and scope of practice, is that while few genetic 

counselors reported working with AI/computer tools or receiving referrals through these 
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means, most genetic counselors think this is within scope and this percentage was significantly 

higher for those who already used AI in clinic. Additionally, most genetic counselors responded 

that workflows and automation facilitated referrals for PGCVs. However, literature which 

related to tumor sequencing/referrals and AI could not be identified. Future research might 

elaborate on these views and current practices. 

Tumor sequencing results are an underutilized referral source 

Though a large majority of respondents had received referrals for PGCVs identified on 

tumor sequencing (90.4%, n = 122), and 97% of respondents indicated that they personally 

reviewed tumor-only sequencing for PGCVs at their institution in some capacity, around half 

indicated that there was no standardized practice for evaluating tumor-only sequencing for 

PGCVs at their institution. Furthermore, genetic counselors were only involved in standardized 

practice for this work in 26.7% of cases. Given that there were few studies available on 

standardized workflows in this area, this finding is not completely unexpected 5.  

The provider types that genetic counselors most endorsed as facilitating these referrals 

was oncologists/surgical oncologists, and to a much lesser degree other clinical genetic 

counselors, oncology nurses, oncology physician assistants, and pathologists/molecular lab 

directors. Since respondents largely viewed this work as being part of oncologists and oncology 

nurses’ scope of practice, these findings potentially present an opportunity increase in other 

providers’’ training in this area, so they feel more confident to increase their capacity doing this 

work moving forward.   

Physician colleagues are a possible barrier in tumor sequencing PGCV referral pipeline 
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One major barrier that genetic counselors identified was that their physician colleagues 

chose not to refer, or didn’t know to refer, cases that were potential signs of germline risk. This 

presents a potential opportunity to develop more standardized practices and workflows. This is 

in line with other research which has shown that oncologists are not comfortable with genetics, 

particularly when it comes to tumor sequencing results 12. In the oncology nursing community 

there have been efforts to increase knowledge about tumor sequencing interpretation for 

PGCVs through conferences and workshops. Since the scope of the field is rapidly changing, it is 

not surprising that more cancer genetic counselors reported receiving training on this subject in 

conferences or through self-study than through their genetic counseling training program. It’s 

possible that some of these strategies could be implemented to increase awareness among 

oncologists and improve referrals. 

At the same time genetic counselors reported receiving referrals for PGCVs the most 

from oncologists/surgical oncologists. Given that a majority of oncologists order and manage 

tumor sequencing results to treat their patients, it’s not necessarily surprising that they may be 

viewed as both the biggest referral provider and largest referral barrier. Since the majority of 

genetic counselors from this survey also reported viewing tumor sequencing interpretation as 

part of oncology scope of practice, targeting training efforts to these providers could be one of 

the most powerful areas to target to increase referrals and access for patients. However, a 

limitation of this study is that it did not address whether cancer genetic counselors want to be 

doing this work, regardless of if they think that they can. Future research asking them to 
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provide more detail about their preferences and ideas could clarify this and help plan 

management of these cases. 

Dedicated workflows and admin support are facilitators 

Dedicated workflows for handling tumor sequencing reports and admin support were 

identified as facilitators that made it easier for genetic counselors to review tumor sequencing 

results, however there are not many papers on what workflows exist in this area. However, 

among this sample of cancer genetic counselors just over half reported working in institutions 

without standardized protocols representing a potential area for large improvement. For admin 

support, it is not clear exactly how this facilitates this work as respondents also indicated that 

they do not believe it is within practice administrators scope of practice. 

Management Strategies and the Role of Family History 

 Prior to this study, the role of family history information in interpreting tumor-only 

sequencing information was yet unclear. Adding family history context to the case study 

vignettes did increase respondent reports of having enough information to make an 

assessment and increased mention of pursuing genetic testing. This trend was observed in the 

context of both variant allele frequency data and BRCA founder mutation evidence. This 

suggests that, in order to maximize referrals and follow-up for these cases, either more effort 

needs to be made to obtain family history information to pair with tumor-only sequencing data 

or more efforts need to be made to educate cancer genetic counselors on what information is 

enough to suggest follow-up regardless. Additionally, there were differences in responses to 

vignettes and the case example by practice setting, role, and training type. Broadly, and 



 
 

44 
 
 

particularly for the variant allele frequency vignettes, small clinics were more likely to 

recommend follow-up and academic medical centers were less likely. Meanwhile, role 

experience with oncology providers and patient presentation, and being self-taught in this 

topic, were related to responses to BRCA founder mutation vignettes. Additionally, increased 

prior experience in oncology and with patient presentation made respondents more likely to 

recommend follow-up testing for the case example of the patient whose mother had a 

pathogenic BRCA variant on tumor-only sequencing. These trends may suggest that different 

training focus in tumor-only sequencing management may be beneficial in different practice 

settings. Similarly, it could be that experience with this information in different dynamics is not 

more broadly applicable, or that guidelines are still more narrow than possible applications. 

Limitations 

There were some key limitations for this study, including sample size, that this was 

largely a convenience sample of providers, and potential lack of representativeness. Those who 

responded to the study were possibly providers who are more interested or engaged in this 

topic than cancer genetic counselors more broadly. Nevertheless, the large support for this 

work being incorporated into cancer genetic counselor scope of practice that was identified in 

this sample indicates that at least a substantial number of currently practicing genetic 

counselors may also hold this belief and are engaged with this work in a number of ways.  

Additionally, the low number of responses from lab genetic counselors and rural genetic 

counselors represents a gap in the study findings. For lab genetic counselors, respondents of 

this survey indicated that they thought lab GCs were appropriate providers for this work, it 
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would be good to know if they agree. As a substantial portion of respondents indicated that 

their patients’ tumor samples were sequenced outside of their institution, genetic counselors 

situated within these outside laboratories represent a potentially significant position for this 

topic.  

The vignettes which were used to study these dynamics were also created from the 

perspective of the primary research team and advisory committee to be generalizable and 

common examples of tumor-sequencing reports. Other aspects of tumor sequencing reports or 

common scenarios, presented a different way with other demographics or case information, 

may have elicited different responses. Finally, due to the exploratory nature of this study 

responses to the vignettes were left to an open-ended format. It is possible that if respondents 

had been given these categories, we may have seen different descriptions of management 

plans. Furthermore, the categories created from the open-ended questions to organize and 

evaluate the responses were crafted from the subjective viewpoint of this research team. It is 

possible that a different set of eyes on these same open responses may have elucidated 

different categories to understand these data. The hope is that this preliminary, descriptive 

research may help other investigators be more specific in the future. 

Future Research 

Future research in this area could focus on evaluating if other providers in this area also 

view this as their scope of practice, including lab genetic counselors, pathologists/molecular lab 

directors, oncology, and genetics physician assistants. Understanding why some oncologists 

may choose not to refer these patients to cancer genetic counseling in addition to studying and 
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refining standardized workflows may improve access in the future. More detail on what kinds of 

workflows exist in different practice settings, the effectiveness (or perceived effectiveness) of 

those workflows, and what cancer genetic counselors recommend increasing access for 

patients to cancer risk assessment could be valuable information to optimize provider time 

going forward.  

The results of the study indicate that there may be more nuanced perspectives and 

systems in place that this study was unable to describe, which may be better understood 

through future qualitative study. Giving genetic counselors an opportunity to describe which 

types of workflows they have attempted in which settings, and which have flourished, and 

which have failed, would provide an opportunity to implement future workflows in a more 

efficient manner. Some topics specifically from this research that could be further explored are 

cancer genetic counselor’s views on how training for tumor-only sequencing interpretation 

should be implemented, further dynamics in referral barriers and facilitators, and investigation 

into other types of results and interpretation and management strategies. 

Given the interest in AI/computer programs for PGCV identification and referral further 

research may be warranted in exactly how and where genetic counselors envision this and a 

more thorough review on current strategies. This category could be further broken down, for 

example into electronic medical records automatically creating designated referrals based on 

diagnosis or programs which scan tumor sequencing results and are programmed to flag PGCVs. 

It may be worthwhile to review what current AI/computer programs exist, and what shape 

cancer genetic counselors envision these could take in the future. 
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Conclusions 

Ultimately, though the numbers of cancer genetic counselors are growing, there are 

currently not enough of these providers to meet demand. While the cancer genetic counselors 

who participated in this study largely agreed that reviewing tumor-only sequencing for PGCVs is 

within their scope of practice, to a certain extent, they also had some confidence in this being a 

part of other members of the genetics and oncology team’s scope of practice. To meet the 

demand and prevent these actionable results from slipping through the cracks, these results 

support the opportunity to increase training for these providers, to develop novel workflows to 

ensure that patients receive the best quality of care needed for the specific circumstance, and 

ultimately to expand referral pipelines for these cases moving forward.   
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Appendix A: Recruitment Materials 

NSGC Recruitment Email 
 

 

ABGC Recruitment Email 
Dear American Board of Genetic Counseling Diplomate, 

 

You are being asked to take part in a research study directed at genetic counselors regarding 

tumor sequencing results.  

This study is being conducted by a graduate student at the Johns Hopkins University and NIH 

program, Emerald Kaitryn. 

 

This research is being done to understand how GCs are involved when tumor sequencing 

results indicate a possible germline predisposition, and their opinions about GC scope of 

practice.  

To qualify, a GC needs to practice in cancer genetics (full or part time) in North America.  

Participants will be compensated with a $25 gift card, with the option to volunteer in a later 

qualitative interview for another $25 gift card. 

 

If you decide to take part in the study you will be asked to fill out an online survey. Completing 

the survey should take between 15-20 minutes. Participating in this study is voluntary. There is 

no direct benefit to participating in this study. However, your input may enhance our 

understanding of genetic counselors scope of practice regarding interpreting tumor sequencing 

results for possible germline predisposition variants. 

 

If you would like to participate, you can access the survey here: 

https://jh.qualtrics.com/jfe/form/SV_3ZQuc3bm3avqj0W 

The survey will be open through the end of September. 

 

If you have any questions about this study contact me by email at either address below. 

https://jh.qualtrics.com/jfe/form/SV_3ZQuc3bm3avqj0W
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Thank you for your consideration, 

 

Emerald Kaitryn 

She, her, hers 

emerald.kaitryn@nih.gov 

ekaitry1@jh.edu 

 

Master of Science, Genetic Counseling, Winter 2022 

Johns Hopkins University | Bloomberg School of Public Health 

 

Research Fellow (IRTA) 

National Institutes of Health | National Human Genome Research Institute, National Cancer 

Institute 

 

Personal Recruitment Emails 
Hello, 

 

I'm reaching out because I'm looking for cancer genetic counselors to participate in my thesis 

survey. 

This research is being done to understand how GCs are involved when tumor sequencing 

results indicate a possible germline predisposition. 

 

The survey should take 15-20 minutes to complete. 

To qualify, a GC needs to practice in cancer genetics (full or part time) in North America. 

Participants will be compensated with a $25 gift card, with the option to volunteer in a later 

qualitative interview for another $25 gift card. 

 

To complete the survey, please use the following 

link: https://jh.qualtrics.com/jfe/form/SV_3ZQuc3bm3avqj0W 

 

I hope you will consider participating, and please feel free to forward this message to any GCs 

who might be interested. 

If you have any questions or concerns I can be reached at emerald.kaitryn@nih.gov 

 

Best, 

Emerald Kaitryn 
She, her, hers 
 

mailto:emerald.kaitryn@nih.gov
mailto:ekaitry1@jh.edu
https://www.jhsph.edu/departments/health-behavior-and-society/degree-programs/scm-in-genetic-counseling/
https://www.genome.gov/careers-training/Professional-Development-Programs/Genetic-Counseling-Training
https://jh.qualtrics.com/jfe/form/SV_3ZQuc3bm3avqj0W
mailto:emerald.kaitryn@nih.gov
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Master of Science | Genetic Counseling, Winter 2022 
Johns Hopkins University | Bloomberg School of Public Health 
 
Research Fellow (IRTA) 
National Institutes of Health | National Human Genome Research Institute, National Cancer 
Institute 
 

Appendix B: Online Informed Consent Form 

Thank you for your interest in participating in this study.  For more information, please read 
below. If you agree to these conditions, please click the checkbox next to “Yes, I agree” at the 
bottom of the page.  
  
What you should know about this study   
You are being asked to participate in a research study. This consent form explains the research 
study and your part in the study. Please read it carefully and take as much time as you need. 
You are a volunteer. You may choose not to take part at all. If you join, you may skip questions, 
and you may quit at any time. If you skip questions, you will still receive compensation. If you 
decide to quit the study, you will not receive compensation.  
 
Purpose of research project  
This research is being done to understand how cancer genetic counselors are involved in 
triaging, interpreting, and managing tumor sequencing results that indicate a possible germline 
predisposition.   
  
Why we are asking you to participate  
You are being asked to participate because you are a practicing cancer genetic counselor in the 
United States. We are interested in hearing from between 20-100 genetic counselors like you.    
  
Study procedures  
You will be asked to complete a 15-20 minute survey. If you are interested in further 
participation, you may be contacted for a follow-up interview. If you are selected, you will be 
contacted to take part in a 30-45 minute interview in which the audio will be recorded, 
transcribed, and analyzed for relevant themes. The interview will ask more in-depth questions 
about how your clinic manages tumor sequencing results and your beliefs about whether this 
should fall within a genetic counselor’s scope of practice.  The interview is optional and your 
participation in the interview is voluntary. You do not have to participate in the interview if you 
decided you do not want to.  
  
If you agree to be recontacted for an interview, you will be asked for your contact information 
at the end of this survey. Your contact information will be kept confidential and will only be 

https://www.jhsph.edu/departments/health-behavior-and-society/degree-programs/scm-in-genetic-counseling/
https://www.genome.gov/careers-training/Professional-Development-Programs/Genetic-Counseling-Training
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kept for the duration of this study. Identifiers will be destroyed after data collection is 
complete. Your information will only be used for the following reasons:  
1.    To email your e-gift card compensation(s)  
2.    To clarify any survey responses, if necessary  
3.    To facilitate communication for a potential follow-up interview  
4.    To inform interview design, participant selection, and recruitment  
  
Risks/Discomforts  
There are no physical harms or risks anticipated with participation in this research. However, if 
the participant is interested in participation in a follow-up interview, their contact information 
(name, phone, email) will be collected and held in order to facilitate coordination of contact for 
the interview. Demographics collected will not include explicit mention of the participant’s 
employer, but will include some potentially identifiable information such as geographical region 
and description of clinical setting. Although all of this information will be confidential, securely 
stored, and de-identified, there is the possibility that the security of this information may be 
breached.  
  
Benefits  
There will be no direct benefit to participants for participating in this study. However, the data 
collected for this research could be clinically informative to the field of genetic counseling.  
  
Payment  
You will receive a $25 gift card for completing the survey. An additional $25 gift card will be 
given to participants who are interested in, selected for, and complete a subsequent interview. 
If you choose to exit the survey or interview early, you will not receive the associated 
compensation.  
  
Data sharing and confidentiality  
Any personal information provided to this research will be stored in a confidential and secure 
manner. A file of your demographic information shared with this study will be kept in a 
password-secured location. If you participate in an interview, once that interview is complete 
and transcribed, any personal, identifiable information will be redacted. Once interviews are 
transcribed and coded, audio files will be deleted. When we report results from this research, 
no identifiable information from individual participants will be included. If you mention any 
specific names or other personally identifiable information during your interview, that 
information will be redacted.  
  
Protecting your privacy during data collection  
Your survey will be completed using a service called Qualtrics. Interviews will be conducted 
over Zoom, with video off. This will allow the researcher to record the interview on an 
encrypted laptop. Information collected from the surveys will be saved to this encrypted laptop. 
Information collected from interviews will be saved to a password-protected file. If you are 
concerned about privacy, please make sure you are in a comfortable, private location during 
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your participation.  
  
What happens if you leave the study early?  
If completing the survey or interview causes you any distress, you can skip questions you do not 
wish to answer or stop the interview at any point. If you choose to end the interview early, you 
will be asked whether or not you would like the parts of the interview you provided to be 
included in the study.  
  
Who do I call if I have questions or problems?  
If you have questions, concerns, or complaints, you may call or email the Principal Investigator:  
  
Leila Jamal, ScM, PhD, CGC  
347-327-0104 • leila.jamal@nih.gov  
  
Do you agree to participate in this study? 
 

• Yes, I agree to participate 

• No, I decline participation  

mailto:leila.jamal@nih.gov
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Appendix C: Survey Instrument 

Exclusion Criteria: 

1. In your current position, how frequently do you see patients for cancer genetic counseling? 

o Never (triggers exclusion) 

o Several times a year 

o Several times a month 

o Weekly or more 

 

Demographics 

2. How old are you? (Open text) 

 

3. How would you describe your current gender? 

o Cisgender woman 

o Transgender woman 

o Transgender man 

o Cisgender man 

o Nonbinary 

o I use a different term: (open response) 

o Questioning 

o Prefer not to respond 

 

4. How would you describe your race? 

Check all that apply:  

□ White 

□ East Asian 

□ South Asian 

□ Black/African American 

□ Middle Eastern 

□ North African 

□ Southeast Asian 

□ Native American 

□ Alaska Native 

□ First Nations 

□ Native Hawaiian 

□ Pacific Islander 

□ Other (open) 
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□ Prefer not to respond 

 

5. How would you describe your ethnicity? 

o Hispanic 

o Non-Hispanic 

 

6. What is your NSGC region? 

o Region 1 (Northeast: CT, MA, ME, NH, RI, VT, CN, Maritime Provinces) 

o Region 2 (Mid-Atlantic: DC, DE, MD, NJ, NY, PA, VA, WV, PR, VI, Quebec) 

o Region 3 (Southeast: AL, FL, GA, KY, LA, MS, NC, SC, TN) 

o Region 4 (Midwest: AR, IA, IL, IN, KS, MI, MN, MO, ND, NE, OH, OK, SD, WI, Ontario) 

o Region 5 (Southwest: AZ, CO, MT, NM, TX, UT, WY, Alberta, Manitoba, Sask.) 

o Region 6 (Pacific: AK, CA, HI, ID, NV, OR, WA, British Columbia) 

 

7. Do you practice in Canada? 

o Yes 

o No 

 

8. How many years ago did you complete your genetic counseling training program? 

o 0-2 

o 3-5 

o 6-10 

o 11-20 

o 20+ 

 

9. How many years of experience do you have in cancer genetic counseling? 

o 0-2 

o 3-5 

o 6-10 

o 11-20 

o 20+ 

 

10. About what percentage of your work is done remotely? 

(0-100% Slider) 

 

Practice Setting 
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11. In which settings do you practice cancer genetic counseling? 

o Academic medical center 

o Private hospital 

o Public hospital 

o Small clinic 

o Telemedicine company 

o Diagnostic laboratory (direct patient care) 

o Research protocol 

o Private practice  

o Other (open) 

Please answer the following questions as best you can, thinking about the specific practice 

setting/institution where you practice the majority of your cancer genetic counseling: 

12. How many people live in the location where you practice? 

o >50,000 (Urban) 

o 2,500 – 50,000 (Suburban) 

o <2,500 (Rural) 

 

13. Approximately what proportion of your patients are: 

a.  low income?  

For example, qualify for Medicaid or patient assistance programs, or struggle to pay for basic 

necessities (like housing, transportation, food, a computer, or internet).  

(Percentage slider)/unsure 

 

b. What proportion of your patients are Non-Hispanic White? 

(Percentage slider)/unsure 

 

14. Which of these do you work closely with in your practice of cancer genetic counseling? 

Check all that apply: 

□ Lab GCs  

□ Clinical GCs  

□ Genetic Counseling Assistants  

□ Genetics Practice Coordinators  

□ Geneticists  

□ Genetics Physician Assistants (PAs)  

□ Oncologists/Surgical Oncologists  

□ Oncology Nurses  

□ Oncology Practice Assistants/Referral Coordinators  

□ Oncology Physician Assistants (PAs)  

□ Pathologists/Molecular Lab Directors  
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□ Clinical Research Providers/Assistants  

□ AI/Computer Programs 

□ Other (Open text) 

 

15. Can tumor-only sequencing be done in-house?  

o Yes 

o No 

o Unsure 

 

16. What proportion of clinically eligible patients in your practice setting receive tumor sequencing 

(regardless of the patients you see in GC)? 

(Percentage slider) 

o Unsure or N/A 

 

17. What proportion of tumor sequencing in your practice setting is ordered under a research 

protocol? 

o (Percentage slider) 

o Unsure or N/A 

 

Role 

This next section will ask about your experience with possible germline cancer variants (PGCVs) 

suggested by tumor-only sequencing results. Please specifically consider your practice 

setting/institution : 

 

18. How frequently do you personally review tumor-only sequencing for PGCVs in the following 

capacities: 

 Never Several times  
a year 

Several times  
a month 

Weekly  
or more 

Scheduled clinical team meetings  ○ ○ ○ ○ 

Tumor boards ○ ○ ○ ○ 

When asked by an oncology provider ○ ○ ○ ○ 

When asked in the context of in-house 

tumor-only sequencing analysis 

○ ○ ○ ○ 

In a referral for genetic counseling where 

the primary indication is suspicion for a 

PGCV from tumor-only sequencing 

○ ○ ○ ○ 
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In a referral for genetic counseling for 

other indications (family history, cancer 

type) 

○ ○ ○ ○ 

Patient brings it to clinical attention ○ ○ ○ ○ 

 

19. If you review tumor-only sequencing reports for PGCVs in capacities that are not covered in the 

previous question, please describe:  

(Open response) 

 

20. At your institution, is there a standardized approach to evaluating tumor-only sequencing 

results for PGCVs? 

o Yes, and GCs are involved 

o Yes, and GCs are not involved 

o No 

o Unsure 

 

21. If yes, please describe (for example who, when, and why): 

(Open response) 

 

For the following questions, please consider referrals that you receive for a primary indication 

of a possible PGCV from tumor-only sequencing: 

 

22. Do you receive referrals for a primary indication of a possible PGCV from tumor-only 

sequencing? 

o Yes 

o No (skips Q244) 

 

23. Which of these have facilitated the referrals? 

□ Lab GCs  

□ Clinical GCs  

□ Genetic Counseling Assistants  

□ Genetics Practice Coordinators  

□ Geneticists  

□ Genetics Physician Assistants (PAs)  

□ Oncologists/Surgical Oncologists  
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□ Oncology Nurses  

□ Oncology Practice Assistants/Referral Coordinators  

□ Oncology Physician Assistants (PAs)  

□ Pathologists/Molecular Lab Directors  

□ Clinical Research Providers/Assistants 

□ AI/Computer Programs  

□ Other (Open text) 

 

24. What barriers do you experience to receiving these referrals? 

Check all that apply: 

□ GC availability 

□ GC visit cost/insurance concerns 

□ Provider does not know to refer 

□ Provider does not know how to refer to GC 

□ Provider chooses not to refer 

□ Patient preference 

 

25. If there are additional barriers you experience that are not covered above, please describe:  

(Open response) 

 

26. What factors would make receiving these referrals easier for you? 

Check all that apply: 

□ Genetics administrative support (GCAs, practice assistants) 

□ Built-in workflows 

□ Automatic processes (AI, electronic medical records software) 

□ Proximity to other cancer care providers 

□ Oncology nursing staff 

□ Pathologists 

□ N/A 

 

27. If there are additional facilitators you experience that are not covered above, please describe:  

(Open response) 

 

 

Scope of Practice 

 

28. To what extent do you agree with the following statement: 
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“Reviewing tumor-only sequencing for PGCVs falls under GC scope of practice.” 

Strongly Disagree Slightly Disagree Slightly Agree Strongly Agree 

○ ○ ○ ○ 

 

29. Please share your thoughts on GC scope of practice and reviewing tumor-only sequencing for 

PGCVs: 

(Open response) 

 

30. Which of these do you believe should be involved in reviewing tumor sequencing to identify 

PGCVs? 

 Never or 
Rarely 

Sometimes Almost 

Always 

Lab GCs  ○ ○ ○ 

Clinical GCs  ○ ○ ○ 

Genetic Counseling Assistants  ○ ○ ○ 

Genetics Practice Coordinators  ○ ○ ○ 

Geneticists  ○ ○ ○ 

Genetics Physician Assistants (PAs)  ○ ○ ○ 

Oncologists/Surgical Oncologists  ○ ○ ○ 

Oncology Nurses  ○ ○ ○ 

Oncology Practice Assistants/Referral 

Coordinators  

○ ○ ○ 

Oncology Physician Assistants (PAs)  ○ ○ ○ 

Pathologists/Molecular Lab Directors  ○ ○ ○ 

Clinical Research Providers/Assistants ○ ○ ○ 

AI/Computer Programs  ○ ○ ○ 

Other (Open text) ○ ○ ○ 

 

 

Preparation 

31. Where have you received education on tumor sequencing and identifying PGCVs? 

Check all that apply: 

□ Genetic counseling graduate training program 

□ Conference presentation/Webinar 

□ Workplace teach-in 
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□ Self-taught 

□ Other (open response) 

□ I have not had any training on this topic 

 

Vignettes 

This next section aims to capture your current understanding in identifying a possible germline 

pathogenic variant (PGCV) from tumor-only sequencing. You will be given 4 tumor-only 

sequencing case vignettes and asked to comment on PGCVs.  

Feel free to use any resources you would normally have available to you, but do not feel 

obligated to do so.  

Please do not spend more than 1-2 minutes reviewing each vignette. 

*Questions are set in Qualtrics to be presented on one page each, in a random order* 

32. The tumor-only sequencing report for a patient with lung cancer returns with a high variant 

allele frequency in an unrelated cancer predisposition gene. You are not able to see family 

history information for this patient. 

 

What, if anything, would you suggest be the next step for their hereditary cancer work up and 

how did you make your decision? 

(Open ended) 

 

33. The tumor-only sequencing report for a patient with lung cancer returns with a high variant 

allele frequency in a hereditary cancer susceptibility gene, which matches their family history of 

cancer. 

 

What, if anything, would you suggest be the next step for their hereditary cancer work up and 

how did you make your decision? 

(Open ended) 

 

34. The tumor-only sequencing report for a patient with lung cancer returns with a BRCA founder 

mutation. You are not able to see family history information for this patient. 

 

What, if anything, would you suggest be the next step for their hereditary cancer work up and 

how did you make your decision? 

(Open ended) 

 



 
 

61 
 
 

35. The tumor-only sequencing report for a patient with lung cancer returns with a BRCA founder 

mutation, which matches their family history of cancer. 

 

What, if anything, would you suggest be the next step for their hereditary cancer work up and 

how did you make your decision? 

(Open ended) 

 

36. What resources did you use to answer these questions? 

(Open ended) 

 

37. In tumor-only sequencing reports, what factors do you look at in deciding if there could be a 

PGCV? 

Check all that apply: 

□ Presence/absence of a known founder mutation in a cancer susceptibility gene 

□ Presence/absence of microsatellite instability  

□ Tumor mutational burden 

□ Variant allele frequency 

□ Tumor type 

□ Other (open response) 

 

38. Suppose you are seeing a woman for cancer genetic counseling who was referred to you 

because her mother was “BRCA positive”.  Your client shows you her mother’s tumor-only 

sequencing report, which lists a pathogenic BRCA1 variant. What, if anything, would you 

suggest be the next step for her hereditary cancer work up? 

(Open response) 

 

 

End of Survey Message: 

 

Thank you for completing this survey, your response has been recorded.  

 

Please use the following link to receive a $25 gift card for THIS survey AND/OR sign up for a 

follow-up interview study that will compensate an additional $25 gift card: 

 

(Gift Card Survey Link) 
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Gift Card Survey (Separate Qualtrics) 

1. Thank you for completing our survey, you have the option to be emailed a $25 gift card below. 

 

You also have the option to be re-contacted within the next two months for a follow-up 

interview about these issues. Interview participants will be compensated with an additional $25 

Amazon Gift card. 

 

□ I would like to be emailed a gift card for the completed study 

□ I would like to be re-contacted for the follow-up interview and additional $25 gift card 

 

2. To receive the gift card and/or be recontacted for an interview, please provide your name and 

email address in the field below: 

 

Name: (Open Response) 

Email: (Open Response)
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Appendix E: Additional Tables  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*Continued on next page* 

*Other category includes practices with small sample sizes (small clinics, telemedicine 

companies, labs, research protocol, and private practice 

**GC = genetic counselor, GCA = genetic counseling assistant, GPC = genetics practice 

coordinator, GPAs = genetics physician assistants, Onc, Surg = oncologists and surgical 

oncologists, ONs = oncology nurses, OPCs = oncology practice coordinators, OPAs = oncology 

PAs, CRCs = clinical researchers 

  Lab GCs 

Clinical 

GCs GCAs GPCs 

Genetics 

MDs GPAs 

Academic 

medical 

center 

Count 21 69 39 14 43 3 

% within 

Setting 

28.8% 94.5% 53.4% 19.2% 58.9% 4.1% 

Private 

hospital 

Count 6 19 10 3 6 0 

%  26.1% 82.6% 43.5% 13.0% 26.1% 0.0% 

Public 

hospital 

Count 7 23 16 3 10 0 

%  23.3% 76.7% 53.3% 10.0% 33.3% 0.0% 

Small 

clinic 

Count 3 5 3 1 1 1 

%  50.0% 83.3% 50.0% 16.7% 16.7% 16.7% 

Telemed 

company 

Count 4 7 6 1 2 0 

%  57.1% 100.0% 85.7% 14.3% 28.6% 0.0% 

Lab Count 1 1 0 0 0 0 

%  100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 

Research 

protocol 

Count 1 3 3 1 4 0 

%  20.0% 60.0% 60.0% 20.0% 80.0% 0.0% 

Private 

practice 

Count 1 2 1 0 0 0 

% 33.3% 66.7% 33.3% 0.0% 0.0% 0.0% 

Other* Count 1 4 3 0 1 0 

%  20.0% 80.0% 60.0% 0.0% 20.0% 0.0% 

Total Count 39 116 71 19 55 3 

Table 13: Coworkers by Practice Setting Demographics 
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*Other category includes practices with small sample sizes (small clinics, telemedicine 

companies, labs, research protocol, and private practice 

**GC = genetic counselor, GCA = genetic counseling assistant, GPC = genetics practice 

coordinator, GPAs = genetics physician assistants, Onc, Surg = oncologists and surgical 

oncologists, ONs = oncology nurses, OPCs = oncology practice coordinators, OPAs = oncology 

PAs, CRCs = clinical researchers 

  Onc, 

Surg ONs OPCs OPAs 

Pathol

ogists CRCs AI 
Other Total 

Academic 

medical 

center 

Count 62 40 23 23 29 25 6 4 73 

% within 

Setting 

84.9% 54.8% 31.5% 31.5% 39.7% 34.2% 8.2% 5.5% 
 

Private 

hospital 

Count 21 15 5 7 6 3 2 0 23 

%  91.3% 65.2% 21.7% 30.4% 26.1% 13.0% 8.7% 0.0%  

Public 

hospital 

Count 27 19 8 8 8 6 3 2 30 

%  90.0% 63.3% 26.7% 26.7% 26.7% 20.0% 10.0% 6.7%  

Small clinic Count 4 4 2 2 3 2 0 0 6 

%  66.7% 66.7% 33.3% 33.3% 50.0% 33.3% 0.0% 0.0%  

Telemed 

company 

Count 3 2 1 2 1 0 0 0 7 

%  42.9% 28.6% 14.3% 28.6% 14.3% 0.0% 0.0% 0.0%  

Lab Count 0 0 0 0 0 0 1 0 1 

%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0%  

Research 

protocol 

Count 5 4 0 2 2 5 0 1 5 

%  100.0% 80.0% 0.0% 40.0% 40.0% 100.0% 0.0% 20.0%  

Private 

practice 

Count 3 2 0 3 0 1 0 0 3 

% 100.0% 66.7% 0.0% 100.0

% 

0.0% 33.3% 0.0% 0.0% 
 

Other* Count 4 2 1 2 2 1 1 1 5 

%  80.0% 40.0% 20.0% 40.0% 40.0% 20.0% 20.0% 20.0%  

Total Count  112 77 37 44 42 34 13 5 135 

Table 14: Coworkers by Practice Setting Demographics 
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Introduction to Genetic Counseling 
Practical Genetic Counseling 
Genetic Counseling Supervision 
Standardized Patient Rotations 
Therapeutic Genetic Counseling 
Facilitating Family Adaptation to Loss and Disability 
Health Judgment and Decision Making 
Genetic Counseling Lab 
 

Research Design     
Statistical Methods in Public Health  
Research Design in the Social and Behavioral Sciences 
Thesis Proposal Development 
The Role of Qualitative Methods 
Implementation Science 
Independent Thesis Research 
 

Public Health 
Epidemiologic Inference in Public Health   
Social Determinants of Health 
Foundations in Public Health 
 

Health Literacy   
Challenges and Strategies for Effective Communication 
Interpersonal Influence in Medical Care 
 

Ethics    
Germs, Genes, Patients, and Populations 
ELSI in Genetics and Genomics 
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