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Healthcare Providers’ Perspectives of Genetic Counselors
Lucy Maree Eleanor Galea, MS

University of Pittsburgh, 2023

Background: As the genetic counseling profession expands, it is increasingly important for
healthcare providers to understand genetic counselors’ scope of practice, and their role in patient
care and within the multidisciplinary team. Little is currently known about the level of knowledge
healthcare providers have about genetic counselors’ scope of practice, role, and skill set. This study
aims to address this gap in the literature.

Methods: Healthcare providers in direct patient care roles at UPMC Magee Womens
Hospital and UPMC Children’s Hospital of Pittsburgh were surveyed through a twenty-question
survey that covered scope of practice, facilitation of patient care, reasons for referring patients for
genetic counseling and the demographics of the respondents. For the second part of the study
providers were interviewed to further explore these areas. At the end of the survey, respondents
could opt into a thirty-minute interview. The survey results were analyzed by Fisher’s exact test,
and the interview transcripts were analyzed using thematic analysis.

Results: Forty-nine surveys were utilized for data analysis, and two interviews were
conducted with three total participants. Providers had a good understanding of genetic counselors’
scope of practice and were significantly more likely to know the degree held by a genetic counselor
if they themselves had a medical degree (p-value: 0.004). However, providers did not have a clear
understanding of whether Pennsylvanian genetic counselors are permitted by their licensure to
order genetic testing. Most respondents referred frequently to genetic counselors, with 68%

referring at least monthly.



Interview participants reported high levels of positive regard for genetic counselors and
their understanding of scope of practice was dependent on the interactions they had with genetic
counselors.

Conclusion: This study shows that providers in Pennsylvania need to be educated about
Pennsylvanian genetic counselor scope of practice, particularly the provision related to who can
serve as the ordering provider of genetic testing. This research is critical to understanding how
genetic counselors are viewed by healthcare providers and is significant for public health as a
referral to a genetic counselor is often part of the appropriate application of many national

guidelines for individuals with genetic conditions.
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1.0 Introduction

1.1 Background and Specific Aims

Genetic counseling is still a relatively young profession among healthcare workers, and the
profession is currently growing rapidly. According to the National Society of Genetic Counselors
(NSGC), the number of genetic counselors in the United States has grown from 1,155 certified
genetic counselors in 1999 to 5,629 in 2021 (NSGC, 2021a). This growth is expected to continue
with the number of available graduate student placements expanding each year to aid in meeting
demand within the field. As the profession continues to expand, it is important for the healthcare
providers who are interacting with and referring to genetic counselors to understand the scope of
practice and role of the genetic counselor on a multidisciplinary team. Little to no information
currently is available about the level of knowledge healthcare providers have about genetic
counselors’ scope of practice, role and skill set.

Many healthcare providers have limited training in the new and evolving field of genetics,
and are therefore often unable or underprepared to talk to patients about genetic risk, to order
appropriate genetic testing, and to counsel about test results (Mikat-Stevens et al., 2015). However,
even an increase in genetics knowledge has not been shown to translate into a higher utilization of
genetic counseling services (Clyman et al., 2007).

Research about physician referrals to genetic counselors has found differing patterns
(Diamonstein et al., 2018; Truong et al., 2021). The Diamonstein et al. (2018) study shows that
one in five physicians do not understand the vital role that a genetic counselor can play in patient

care, and suggests that they may not understand the scope of practice for genetic counselors. As



physicians are the providers who most frequently make referrals, it is important for them to
understand the role that a genetic counselor can play in patient care so that they can communicate
this with patients and refer appropriately.

The National Society of Genetic Counselors (NSGC) has model language for genetic
counselor scope of practice, which is part of the drafted model language for genetic counselor
licensure (NSGC, n.d.). Through state licensure, individual states set their own scope of practice.
For example, legislation passed for genetic counselors’ scope of practice in Pennsylvania is largely
in alignment with the NSGC model legislation, but the word ‘order’ has been omitted from the
third provision for scope of practice (Medical Practice Act of 1985 - Regulation of Genetic
Counselors, 2011), which NSGC suggests as ‘identify, order, and coordinate genetic laboratory
tests and other diagnostic studies as appropriate for genetic assessment’ (NSGC, n.d.). This means
that genetic counselors in Pennsylvania have the ability to identify and coordinate genetic testing,
but cannot act as the ordering provider (Medical Practice Act of 1985 - Regulation of Genetic
Counselors, 2011). This clause along with an explicit statement about genetic counselors not
ordering any kind of testing (Medical Practice Act of 1985 - Regulation of Genetic Counselors,
2011) makes Pennsylvania different from other states where licensed genetic counselors can order
testing. Healthcare providers who are not genetic counselors or do not work closely with them may
not realize this subtle difference.

To our knowledge there has been no research in Pennsylvania or the United States that has
examined health care providers’ knowledge of genetic counselors’ scope of practice, and little
research has investigated the perception of genetic counselors’ function or role in a

multidisciplinary team (Hudson et al., 2019; Vito et al., 2022).



Through this project, healthcare providers involved in direct patient care in western
Pennsylvania were surveyed to elicit their understanding of genetic counselors’ scope of practice,
and what kind of role they play within the medical team for patients. Healthcare providers who
identified themselves as being willing to participate, were then offered an interview, to allow for
the opportunity to gain a deeper understanding of their knowledge and perceptions of genetic

counselors.

1.1.1 Specific Aim |

Create and distribute a survey to healthcare providers in western Pennsylvania, to elicit:

a. Their understanding/perception of genetic counselors' function in facilitating care for
patients;

b. Their understanding/perception of genetic counselors' scope of practice in

Pennsylvania.

1.1.2 Specific Aim 11

Conduct interviews with healthcare providers to gain a deeper understanding of their
knowledge of:

a. Genetic counselors’ training, competencies, and function in providing care for patients;

b. The scope of practice for genetic counselors in Pennsylvania;

c. The perceived role and utility of genetic counselors within a multidisciplinary team.



2.0 Manuscript

2.1 Background

2.1.1 Genetic Counseling Profession

Genetic counseling is ‘the process of helping people understand and adapt to the medical,
psychological and familial implications of the genetic contributions to disease’ (Resta et al., 2006).
The profession of genetic counseling has been growing since the first master’s level program was
established in 1969 (Marks & Richter, 1976), with 54 programs now established across the United
States and four accredited programs in Canada (ACGC, 2022). A 100% increase in the number of
certified American genetic counselors was reported in the last ten years, and this number is
expected to expand another 100% over the next decade (NSGC, 2022a), signifying a rapid
expansion of the profession. The genetic counseling profession has extended beyond the United
States, with graduate genetic counseling training programs in 24 countries (University of South
Carolina, n.d.).

As the depth of knowledge of genetics and gene function has grown, so too has the ability
of genetic counselors to become key providers in patient healthcare. According to the latest NSGC
Professional Status Survey, the leading ‘primary areas of practice’ in 2021 were adult cancer
genetics (39%), prenatal genetics (23%), and pediatric genetics (18%) (NSGC, 2022b). Genetic
counselors also have an abundance of roles including in specialty clinics and laboratory-based
positions, above and beyond the primary areas of practice (NSGC, 2022b). Due to this expansion

beyond the traditional clinics that genetic counselors have been involved with, it is increasingly



important that healthcare providers who interact with genetic counselors understand a genetic

counselor’s scope of practice.

2.1.2 Genetic Counselors’ Scope of Practice

Genetic counselors’ scope of practice is set by the state issuing licensure, allowing a genetic
counselor to legally practice in the state within which they see patients. According to the NSGC
website, as of July 2022, there are 31 states that currently issue state licensure for genetic
counseling, with another 17 that have legislative bills passed or that are in the rule making process
(NSGC, 2022c).

A nuance of the scope of practice for Pennsylvanian genetic counselors, is that they are
licensed to ‘identify and coordinate genetic testing’ and other diagnostic testing as required, but
are not permitted to act as the sole ordering provider for tests (Medical Practice Act of 1985 -
Regulation of Genetic Counselors, 2011). The NSGC model legislation wording is for genetic
counselors to be able to ‘identify, coordinate and order’ genetic testing (NSGC, n.d.). All other
wording in the Pennsylvania licensure bill is the same as the model NSGC wording. However,
Pennsylvania’s legislation explicitly calls out that genetic counselors cannot order a test for
‘genetic disease or condition’ in Section 13.4¢(2) (Medical Practice Act of 1985 - Regulation of
Genetic Counselors, 2011). Many states with licensure include the language ‘identify and
coordinate genetic testing’ (NSGC, 2021b), with 11 states explicitly allowing genetic counselors
to order testing and three states allow genetic counselors to order genetic testing in agreement with
a physician. There have been ongoing efforts to amend the Pennsylvanian legislation, sponsored
by the Pennsylvania Association of Genetic Counselors (PAGC) to allow genetic counselors to be
the ordering provider of genetic tests. These efforts continued with the introduction of H.B.1233

5



and H.B.1236 in the 2021-2022 session of the Pennsylvania House of Representatives (Quinn,
2021).

To date, there has been no research exploring this explicit nuance in scope of practice for
Pennsylvania genetic counselors, and no research into healthcare providers’ understanding of

genetic counselors’ scope of practice.

2.1.3 Utilization of Genetic Counselors

2.1.3.1 Trends in Referrals to Genetic Counselors

Patients most commonly hear about genetic counseling from their healthcare provider,
(Liang et al., 2018) and providers are more likely to refer to genetic counseling if they understand
the value and purpose of genetic counseling (Prochniak et al., 2012). A genetic counseling referral
can be made for several reasons. Research has found that physicians were motivated to refer to
genetic counseling due to a need for diagnostic or predictive genetic testing (Czekalski et al., 2022;
Liang et al., 2018; Linfield et al., 2022), patient’s desire for further risk information including
recurrence risk, a lack of specific knowledge that the PCP identified within themselves, and for
specialist care coordination (Truong et al., 2021).

The data on referral to genetic counselors from physicians has changed significantly over
the past five years. In a 2018 survey of Texas physicians of varying specialties, 72% of respondents
had ‘never or rarely’ referred their patients for genetic counseling services (Diamonstein et al.,
2018), compared to a 2021 study that found that 89% of United States Primary Care Physician
(PCP) respondents had referred to genetic counseling at least once, with participants reporting a

median of three referrals per year (Truong et al., 2021). This difference could be due to several



factors, such as an increase in the awareness of genetic counselors in the three years between these
studies, and the types of physicians surveyed.

Rates of referral to genetic counselors may also differ depending on the state within which
a patient is located, and the number of genetic counselors available. Harding and colleagues (2019)
found that healthcare providers who did not have easily accessible genetic counselors in their
region, were more likely to triage who to send to a genetics expert compared with patients they
could manage on their own. This study showed that providers were aware of the importance of a
genetic counseling referral, but that these providers were also acutely aware of how strained a
system can be without an adequate number of genetic counselors to provide the necessary patient

services.

2.1.3.2 Genetic Counselors as Part of the Patient Team

Genetic counselors are increasingly becoming part of multidisciplinary teams to help
facilitate better patient experiences and outcomes. A study from Europe showed that the roles
genetic counselors provided on a multidisciplinary team included collecting a family history and
constructing a pedigree, ensuring that patients understood the material being presented and
answering their questions, and informing patients of their options for genetic testing (Catapano et
al., 2022). Healthcare providers have reported appreciating genetic counselors’ knowledge of
genetics, their drive to share genetic information with other providers, and the way they are able
to interact and share their knowledge with patients (Vito et al., 2022). Overall, a general positive
regard for genetic counselors on multidisciplinary teams has been reported, with 77% of
participants not reporting any negative aspects of their work with a genetic counselor (Vito et al.,
2022), and genetic counselors have been rated as a highly important provider and member of the

multidisciplinary team (Catapano et al., 2022).



Interestingly, several studies have shown that psychosocial counseling is not perceived to
be the sole responsibility of the genetic counselor, but is seen as a shared responsibility among
providers (Catapano et al., 2022; Cordier et al., 2016; Prochniak et al., 2012), despite genetic
counselors’ specialized training in this area and having this role as part of their scope of practice.

Multidisciplinary care can take many forms, with novel delivery models appearing in the
literature. Published models include multidisciplinary clinics in pediatric oncology (Hudson et al.,
2019; Shah et al., 2017), a primary care and precision medicine clinic (Massart et al., 2022), and a
dermatology and clinical genetics clinic (Parker et al., 2021). Primary care clinics that have a
genetic counselor embedded within the practice have been found to have significantly higher

referral rates to genetic counselors (Truong et al., 2021).

2.1.4 Barriers to Genetic Counseling

There are many identified barriers to genetic counseling that come from patients, healthcare
systems, and providers.

Patients don’t have a high level of awareness about the genetic counseling profession
(Liang et al., 2018; Pasca et al., 2021; Riesgraf et al., 2015), but do understand that genetic
counseling could be beneficial after being given a description of genetic counseling (Liang et al.,
2018; Riesgraf et al., 2015). The most commonly found patient barrier to genetic counselor referral
is patient refusal or disinterest (Czekalski et al., 2022; Truong et al., 2021), with other barriers
including not understanding the referral reason, patient concern for ethical or legal implications,
uncertainty around insurance coverage and financial burden of genetic testing, priority given to
other care, or a lack of or inaccurate knowledge of family history (Czekalski et al., 2022; Hyatt et
al., 2019; Liang et al., 2018; Seibel et al., 2022; Venier et al., 2022).

8



Providers, although the most appropriate person to refer a patient, often lack the knowledge
regarding genetics including the ability to assess personal and family medical history for genetic
conditions (Baldwin et al., 2014; Prochniak et al., 2012; Soller, 2022; Truong et al., 2021). PCPs
have also identified that they feel ill-equipped to share specifics about a genetic counseling
appointment and to be able to adequately convey why their patient needs to follow through with a
referral (Seibel et al., 2022). Other provider-cited barriers that have been found include fear of
patient discrimination by society and insurance companies, and concern for patient anxiety
regarding genetic testing results (Hauser et al., 2018; Mikat-Stevens et al., 2015).

Another barrier worth noting is the implicit bias of providers not referring ethnic minorities
for genetic counseling and/or genetic testing as frequently as the non-Hispanic white population
(Choi et al., 2022; Ademuyiwa et al., 2021; Peterson et al., 2020; Olsabeck et al., 2019; Manrriquez
et al., 2018), even as programs such as universal tumor screening are implemented (Ademuyiwa

et al., 2021; Muller et al., 2018; Peterson et al., 2020).

2.1.4.1 The Importance of the ‘Access to Genetic Counselor Services’ Act

Another barrier to genetic counseling that affects both patients and providers, is that genetic
counselors are not formally recognized as healthcare providers by the Centers for Medicare and
Medicaid Services (CMS). This current standing means that genetic counselors cannot bill for
appointments with patients, including some circumstances involving private health insurance. This
leads to inequality in accessing appropriate genetic care (Campbell, 2022). The ‘Access to Genetic
Counselors Act’ (H.R.2144 - 117" Congress (2021-2022), 2021) would allow genetic counselors
to bill for services provided, without the genetic testing being signed off on by a physician. If the
federal government passes this bill, and Medicare recognizes genetic counselors as providers, it

paves the way for private insurance companies to also cover the cost of a genetic counseling

9



appointment, which is currently often absorbed by the healthcare system employing the genetic

counselor (Campbell, 2022).

2.1.5 Genetics and Healthcare Providers

2.1.5.1 Comfort Levels of Healthcare Providers Ordering and Understanding Genetic
Testing

Most healthcare providers will have to care for patients with a genetic condition or
hereditary predisposition to disease. Collectively, there are 30 million individuals, or 1 in 10, living
with rare disease in the United States (GARD, n.d.), with 80% of these having a genetic component
(NHGRI, 2018). These statistics illustrate why it is important that providers have the resources
and ability to care for these patients appropriately, which includes knowing when to refer to a
genetics expert such as a genetic counselor, feeling comfortable with genetic testing and results,
and having up-to-date education about genetics to help inform their practice.

However, many healthcare providers feel ill-equipped to discuss genetic topics with their
patients due to limited genetics curriculum in their undergraduate and postgraduate training, lack
of detailed knowledge about genetic conditions and the fast pace at which the genetics field moves
(Harding et al., 2019a). Due to many of the same concerns providers often feel uncomfortable
ordering or interpreting genetic testing reports (Evenson et al., 2016; Hauser et al., 2018; Liang et
al., 2018; Pet et al., 2019; Selkirk et al., 2013). In one study of PCPs, only 14% of participants said
they would feel comfortable interpreting genetic testing results (Hauser et al., 2018), and another
found that only 16% of physicians from multiple specialties were confident discussing genetic

testing with patients (Selkirk et al., 2013).
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Medical specialty has been found to play a part in how often practitioners discuss genetic
testing and results, and how confident they feel doing so, with PCPs feeling less certain about how
and when to incorporate genetic testing compared to their specialist colleagues (Selkirk et al.,
2013). Selkirk et al. (2013) found that 44% of PCPs reported being not being comfortable with
genetic testing. It is understandable that research has identified that some specialists have a better
understanding of and confidence in navigating and discussing genetic testing compared to PCPs,
as they are more likely to utilize this technology and interpret results more frequently. For example,
gynecological oncologists have been found to feel comfortable in discussing negative (88%) and
positive (91%) genetic testing results, but are less confident in their ability to discuss variants of
uncertain significance (63%) (Liang et al., 2018). Genetic counselors are a resource available to
other providers to better ensure that patients with genetic conditions receive appropriate counseling
regarding genetic results and recurrence risks, and that physicians incorporate genetic information

into patient management in the most beneficial way.

2.1.5.2 Genetics Education of the Healthcare Provider
It was found that in a study of PCPs, nurse practitioners and residents, 78% of respondents
had received formal genetics education, however almost 70% of participants answered that they
would benefit from information regarding how to discuss genetics and genetic testing with patients
(Hauser et al., 2018). Over 80% of participants in the same study indicated that they would like an
easier way to order genetic testing and identify resources, for both the patient and the provider, on
managing a patient when they receive a positive genetic test result (Hauser et al., 2018).
Continuing education has been effective in increasing provider knowledge and comfort,
with several pilot studies showing improvement in these metrics after lectures or online modules

(Clyman et al., 2007; Harding et al., 2019a; East et al., 2022; Hajek et al., 2022; Tri, 2022). PCPs
11



have also identified that continuing education can occur in numerous other ways such as email
communication about genomics updates, face-to-face seminars, inclusion of a genetic professional
presenting in case rounds, pamphlets and online genetic databases, and timely access to a genetics
expert for professional conversations and questions (Harding et al., 2019a).

Unfortunately, even though PCPs are interested in increasing their genetics knowledge,
there still appears to be inadequate ‘preparation and support’ for providers in these roles (Harding
etal., 2019a). Ultimately, it is important to remember that PCPs are not genetics experts, and those
in the genetics field should not expect them to be (Harding et al., 2019b). This knowledge gap,
which for generalists may never be filled, is further reason to integrate genetic counselors into
primary care clinics and to continue their integration into multidisciplinary clinics, to help bridge
the gap in genetic care for patients. Published literature highlights primary care and
multidisciplinary models that have been successful (Massart et al., 2022; Truong et al., 2021), and
the continued collaboration between healthcare providers and genetic counselors will likely

enhance patient accessibility to genetic care and genetic counselors.

2.2 Methods

2.2.1 Recruitment

IRB exemption approval was obtained from the University of Pittsburgh prior to
distribution of the survey (see Appendix A).
Participants for the survey and subsequent interviews were recruited through a number of

methods, from December 14", 2022 to February 8", 2023. The online Qualtrics survey was
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distributed via email through Division Chiefs at the University of Pittsburgh Medical Center
Magee-Womens Hospital (UPMC MWH) and at UPMC Children’s Hospital of Pittsburgh (UPMC
CHP) (Appendix B). The survey was also advertised through the ‘Physician’s Flash’ newsletter at
UPMC CHP on January 9™, 2023, through the ‘Extra’, the internal UPMC newsletter on January
12" 2023 and on InfoNet, the UPMC Intranet, beginning January 12, 2023 (Appendix C).

Any healthcare providers currently in direct patient care roles, that were not genetic

counselors, within the UPMC healthcare system were eligible for this study.

2.2.2 Survey and Interview Design

A 20-question survey was designed for this study, with input from thesis committee
members. Prior to IRB approval, the survey was piloted with a local Obstetrician/Gynecologist,
thesis committee members, and students of the 2023 Pitt genetic counseling class. No major
changes were made to the survey after piloting. It was estimated that the average time to take the
survey would be approximately five to seven minutes. Questions included reason for referral and
referral rates to genetic counselors, interactions with genetic counselors, facilitation of care for
patients by genetic counselors, genetic counselors’ scope of practice, and demographics of the
survey participant (Appendix D).

The final survey question elicited respondents’ interest in participating in a thirty-minute
interview. For respondents who answered yes, they were taken to a new, separate survey that asked
for their name and email address before asking them to use a hyperlink to the primary researcher’s
Calendly link to set a time for the interview (Appendix E).

Interview questions were designed in conjunction with the thesis committee, to expand on
the questions asked in the survey (Appendix F). Participants were queried about their background,
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interactions with genetic counselors and understanding of a genetic counselors’ day-to-day work.
Knowledge of scope of practice was further investigated by using specific genetic counselor scope
of practice examples and asking if these were beneficial to the participant’s practice and patient
care.

Participants were explicitly asked if they believed that genetic counselors in Pennsylvania
were able to be the ordering provider on a genetic test. They were then asked what they thought
about Pennsylvanian licensure which does not permit genetic counselors to order genetic testing.
Questions then inquired about how participants see a genetic counselor’s role in multidisciplinary
teams and what they bring to patient care, before being asked to identify anything that was

surprising or unexpected in their interactions with a genetic counselor.

2.2.3 Data and Statistical Analysis

2.2.3.1 Survey Data

Survey responses were analyzed utilizing Microsoft Excel and Stata v17.0 (StataCorp,
2021). Descriptive statistics were generated in Stata and visualized in Microsoft Excel to determine
how often a survey response was chosen and the demographics of the respondents. Due to small
cell values (n < 5), the Fisher’s Exact Test was utilized in Stata to calculate statistical significance
in each test run. The p-value cut off utilized for statistical significance was 0.05. Odds ratios were
calculated from contingency tables generated by Stata, by the primary investigator.

For statistical analysis in Stata, some data categories were combined to increase power of
the tests. Those who selected MD, DO, and/or PhD as their response for respondent degree, were
grouped together in a category called ‘Doctor’; Those who selected PA-C, CRNP or Other were
grouped together in a second category, called ‘Advanced Practice Providers (APP)/Other’. For the
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questions of time practicing in total, and time practicing in Pennsylvania, the year categories were

collapsed into two groups: equal to or less than 10 years, or 11 years and greater.

2.2.3.2 Interview Data

Two interviews, with three participants were conducted via Microsoft Teams. The
automatically generated transcripts from Microsoft Teams were used as the base transcripts before
interviews were then watched at least twice by the primary researcher to make amendments to the
transcripts and to ensure accuracy of the documents. This also allowed the primary researcher to
gain familiarity with the interviews and the context of the transcripts.

Interviews were analyzed utilizing thematic analysis, as per Braun and Clark (2006).
Transcripts were coded to help identify common threads throughout the interviews. A codebook
with the meaning units (codes), definitions and examples was constructed (see Appendix G). The
transcripts and codes were reviewed by a committee member with expertise in qualitative research.
Codes were then organized into two themes, with memos written to help organize thoughts and

patterns in the development and finalization of the themes.

2.3 Results

2.3.1 Survey Results

There were 65 responses recorded by Qualtrics after the survey opened, with 49 responses

included in the final analysis; 16 surveys were excluded because respondents completed 17% or
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less of the survey. Three respondents did not provide their demographic information but completed

the remainder of the survey and therefore were included in the analysis.

2.3.1.1 Demographics

Of the respondents, 63.83% were doctors (MD or MD/PhD or DO), 12.77% were physician
assistants (PA-C), and 10.64% were certified registered nurse practitioners (CRNP). Another
10.64% of respondents chose ‘Other’ and provided their degree in the text box. There were no
statistical associations found between type of provider (degree) or specialty and their interaction
with a genetic counselor.

Respondents practiced in a wide range of patient care, with 39.13% choosing some form
of pediatric specialty care, responding with either ‘Pediatrics’ or ‘Other’ and then writing their
pediatric specialty in the box provided (e.g., pediatric ophthalmology). For the purposes of
analyses, if a respondent chose ‘Other’ they were kept in that category, even when they indicated
pediatrics. See Figure 1 for the range of specialties that respondents practiced in. All respondents

except for one answered that their primary institutional setting was a university medical center.
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Figure 1: Main specialty of respondents
(n=46)
Respondents were asked how long they had been practicing in their chosen field, and how
long they had been practicing in Pennsylvania. The median total practicing time among
respondents was 11 to 20 years, and the median time spent practicing in Pennsylvania was 6 to 10

years. See Figure 2 for the range of time practicing in total and in Pennsylvania among respondents.
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Figure 2: Time spent practicing in total and in Pennsylvania by respondents

2.3.1.2 Interactions of Respondents with Genetic Counselors

Most survey respondents (83.67%) had interacted with a genetic counselor at some point
in their career; 14.29% had not interacted or worked with a genetic counselor, and 2.03% were
unsure. As shown in Figure 3, the most common type of interaction had with genetic counselors
was a referral to a genetic counselor. Providers were allowed to choose all options that applied to

them.
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Figure 3: Types of interactions with genetic counselors

For those respondents who chose ‘other’, some common responses included reading patient
notes, discussing or emailing patient questions, and one provider stated that they had shadowed a
genetic counselor.

Respondents who had interacted with a genetic counselor were significantly more likely to
have interacted with them in multidisciplinary clinic (p-value: 0.001), have referred patients to a
genetic counselor (p-value: 0.010) or have been in a meeting with a genetic counselor (p-value:
0.032). Respondents who indicated that they had interacted with a genetic counselor in any way,
were significantly more likely to choose that genetic counselors need a master’s degree to practice
(p-value: 0.030).

A significant association was also found between time spent practicing as a provider and
whether the individual had worked with a genetic counselor one-on-one (p-value 0.027; 1-sided

Fisher’s exact p-value: 0.014). Providers who had been practicing for 11 years or more were 10.69
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times more likely to have worked with a genetic counselor one on one, compared to providers who
had been practicing for 10 years or less. It was also found that a significant association existed
between providers who had been practicing 11 years or longer, and those who had attended an

annual education conference or workshop on genetic counseling (p-value: 0.027).

2.3.1.3 Referral Patterns of Respondents
Respondents were asked two questions about their referral patterns to genetic counselors.
When asked how frequently they refer to genetic counselors, 30.61% said they referred weekly,

28.57% referred monthly, and 8.16% referred to genetic counselors daily. See Figure 4 for full

results.
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Figure 4: Respondents referral patterns to genetic counselors

(n=49)
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For respondents who answered that they refer ‘once a year’ or ‘never’, skip logic was used
to provide them with an additional question about reasons or barriers as to why they don’t refer to
genetic counselors, with eight response options including a text box for free text responses. Nine
respondents received this question. Respondents could choose all options that applied. The most
common response was ‘other’, with those who utilized the text box most often citing that it was
not within their scope of practice to refer to genetic counselors. Three individuals chose from the
listed options; one indicated they were ‘unsure if my patient population would be suitable for
genetic testing’ (Pediatric CCC-SLP), one chose the former response plus that the ‘information
would be too complicated for my patients’ (Ob/Gyn MD), and one chose that they were ‘unsure if
it would be beneficial for my patients’ (Ob/Gyn PA-C).

The second question regarding referral patterns for all respondents found that most
respondents refer due to patient or family medical history. For full responses given, see Figure 5.
The most common ‘other’ text response was related to prenatal indications including ultrasound
findings. Due to the oversight of not including prenatal findings as a separate option, this was
included as its own category in Figure 5 below. However, for analyses, ultrasound/prenatal

findings were included with ‘other’.
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Figure 5: Reason for referral to genetic counseling

2.3.1.4 Facilitation of Care by Genetic Counselors

Respondents were asked how genetic counselors facilitate or could facilitate care for their
patients, with answers for this question directly relating to the Pennsylvania licensure for a genetic
counselor’s scope of practice. The most frequently chosen response was ‘explaining genetic test
results to patients and their families’ and ‘explaining the risk of a genetic condition and recurrence

risk for other family members’, as seen in Table 1. Providers could choose multiple options for

this question.
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Table 1: Respondents choices for facilitation of care provided by genetic counselors

(Providers could choose multiple options; percentages do not add to 100%0)

Facilitation of Care Percentage (n=49)
Providing Psychosocial Care 51.02%
Providing accurate family history assessment 89.80%
to determine genetic risk factors

Applying their expert knowledge of genetics 89.80%
and genomics

Providing patients with information to make 85.71%
the best decision for themselves

Helping coordinate multidiscplinary care 59.18%
Explaining the risk of a genetic condition and 93.88%
recurrence risk for other family members

Explaining management options after an 89.90%
abnormal result

Explaining genetic test results to patients and 93.88%
their families

Other 4.08%

Some of the ‘other’ responses provided included ‘coordinating cascade testing’, ‘NBS’
(newborn screening), ‘helping with health insurance approval/coverage for genetic testing’ and ‘I
don’t know what genetic counselors do’.

Providers who chose ‘genetic counselors can help coordinate multidisciplinary care’, were
more likely to have worked one-on-one with a genetic counselor (p-value: 0.001). There was also
a significant association between providers who had referred to a genetic counselor anytime in the
last six months and those providers who thought that genetic counselors explain genetic and
recurrence risk to patients (p-value: 0.016).

Respondents who had interacted with a genetic counselor in a meeting, were significantly
more likely to say that genetic counselors ‘provide patients with information to make the best

decision for themselves’ (p-value: 0.032). There is also a significant association between the
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specialty of the provider and the respondent choosing that genetic counselors help coordinate
multidisciplinary care (p-value: 0.045). Providers who chose that a patient’s personal medical
history is a reason that they refer patients to genetic counselors, were likely to choose that genetic

counselors explain genetic testing results (p-value: 0.012).

2.3.1.5 Education Requirements for Practicing Genetic Counselors

Respondents were asked what they believed the required minimum education level is for
practicing genetic counselors. 81.63% of respondents answered that genetic counselors needed a
master’s degree to practice, with 10.20% responding that it is a bachelor’s degree, 4.08% chose a
medical degree (MD) and 4.08% chose a PhD.

A significant association was found between the required education level for a genetic
counselor and those who had interacted with a genetic counselor by referring to them (p-value:
0.046). Respondents who indicated that they were a doctor (had an MD, DO and/or PhD degree)
were significantly more likely to choose the correct education level for a genetic counselor (p-
value: 0.004). As can be seen in Figure 6, these individuals were 12.89 times more likely to choose
that a genetic counselor’s required level of education is a master's degree, compared to those
respondents who indicated they were not a doctor. A significant association was also found
between providers who correctly chose a genetic counselor’s degree and those who believed that
genetic counselors could facilitate care for patients through explanation of genetic test results to
patients and families (p-value: 0.018), and between those who correctly chose degree and who

chose ‘genetic counselors explain risk of a genetic condition and recurrence risk’ (p-value: 0.018).
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Figure 6: Respondent degree by type of degree a genetic counselor holds

(n=49; p-value: 0.004)

2.3.1.6 Respondents Understanding of Genetic Counselors’ Scope of Practice

Understanding of genetic counselors’ scope of practice was evaluated through eight
questions. Six questions came directly from the Pennsylvania genetic counseling legislation
(Medical Practice Act of 1985 - Regulation of Genetic Counselors, 2011), and two were incorrect
statements. The first incorrect statement asked about the genetic counselor’s ability to perform
physical examinations, diagnose and treat patients, with the second asking about a genetic
counselor’s ability to be the ordering provider of genetic testing. The researchers did not want the
statement about the ordering provider of genetic testing to be the only incorrect statement, and
therefore thought it was important to have a second incorrect statement in the response set.

All respondents answered that they believed that the explanation of genetics, genetic testing

and risk is part of genetic counselors’ scope of practice, as can be seen in Figure 7.
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Figure 7: Responses to genetic counseling scope of practice questions

Questions denoted with ** are the incorrect statements. (n=49)

There was a significant association between how frequently providers refer to genetic
counselors and their understanding that genetic counselors can identify and coordinate genetic
testing (p-value: 0.005), as well as between referral frequency and respondents understanding of
whether genetic counselors can order genetic testing (p-value: 0.027). Figure 8 shows that
providers who referred weekly to genetic counselors were seven times more likely to say that

genetic counselors cannot be the ordering provider, when compared to those who refer monthly.
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Figure 8: Genetic counselors as the ordering provider by referral frequency

(n=49)

There was no significant association between time spent practicing in Pennsylvania and
knowing whether genetic counselors can be the ordering provider of genetic testing. However, a
significant association was found between total length of time practicing and knowing if genetic
counselors can be the ordering provider for testing (p-value: 0.042). As seen in Table 2, the odds
of a provider who had been practicing for 11 years or more answering that genetic counselors
cannot order genetic testing, was 4.375 times greater than those who had been practicing for 10

years or less.
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Table 2: Respondent practicing time by rdering provider of genetic testing

(p-value: 0.042; n=45)

Practicing Time for

Can Genetic Counselors Order Genetic Testing

Respondent as the Ordering Provider?
Yes No Unsure
< 10 Years 14 4 2
11+ Years 8 10 7

A significant association was found between time spent practicing in Pennsylvania and
whether respondents thought genetic counselors’ scope of practice includes conducting physical
examinations, diagnosing, and treating patients (p-value: 0.016). Figure 10 shows that respondents

who had been practicing for 10 years or less, were 4.67 times more likely to answer ‘No’ compared

to those who had been practicing for 11 years or more.
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When comparing respondent choices within the scope of practice questions, a significant
association was found between those who chose that a genetic counselor’s scope of practice
includes both ‘evaluating a patient or family’s response to the risk of a genetic condition or the
risk of recurrence and provide patient-centered psychosocial counseling” and ‘discussing the
features, natural history, diagnosis means and management of genetic conditions’ (p-value: 0.035).
The odds of providers answering yes to both questions was 26 times greater than not answering
yes to both questions.

The only association found between scope of practice and genetic counselors’ facilitation
of care for patients, was between the variables ‘discuss the features, natural history, diagnosis
means and management of genetic conditions’ and ‘providing patients with the information to
make the best decision for themselves’ (p-value: 0.027). The odds of a respondent choosing both
these answers was 3.167 times greater than choosing ‘No’ for either question, as seen in Figure

10.
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2.3.2 Interview Results

Out of the 49 survey respondents, 17 indicated they would be interested in participating in
a thirty-minute interview, and seven individuals opened or filled out the secondary survey. Three
interviews were scheduled and two were completed. The four individuals who expressed interest
but did not book an appointment were contacted via email by the primary researcher, but none
replied. There was one participant in interview one and two participants in interview two, for three

interviewees in total. They will be referred to as Participant One, Two and Three. For interview
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two, Participant Two answered most of the questions, with Participant Three adding to the
conversation when asked if they had anything additional to contribute.

Through thematic analysis, two themes were created from the eighteen codes generated in
the analysis of the interview transcripts. Each theme with its definition is provided in Table 2 and

are fully described in the following sections. The codebook is in Appendix G.

Table 3: Themes and their definitions

Engagement with genetic counselors’ drives understanding, awareness, and
impact of genetic counseling

Definition: Engaging with genetic counselors increases providers’ awareness and
understanding of the genetic counseling process, which in turn increases providers’
understanding of the importance of genetic counseling.

Interaction with genetic counselors creates confidence and positive regard

Definition: Participants’ confidence and positive regard toward genetic counselors
increases with interaction.

2.3.2.1 Interview Participant Demographics

Interview participants were asked about their background and current professional role.
Participant One has been a CRNP in a Gynecology clinic at UPMC MWH for the past four years,
and Participants Two and Three have been working in sonography and sonography leadership
positions for approximately 25 years each at UPMC MWH. Participant Three also had
approximately nine years of radiology technology experience prior to becoming a sonographer.

When asked about how often they refer to genetic counselors, Participant One said they
referred at least once or twice a week, but that the frequency could be variable depending on the

patients they saw. This is the main way that Participant One interacts with genetic counselors, on
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referral basis and reading notes from genetic counselors after a patient has followed through on a
referral. Participants Two and Three don’t personally refer, but the ultrasound department refers
to the UPMC prenatal genetic counselors when an anomaly is found on prenatal ultrasound, and
they are the individuals who help patients to schedule these appointments. Participant Two and
Three’s interaction with genetic counselors are mostly to do with scheduling. However, Participant
Two goes to the UPMC MWH prenatal genetic counselors’ clinical case meetings on a weekly
basis.

Regardless of referral frequency, all participants demonstrated awareness and knowledge
about the kinds of reasons to refer to genetic counselors. Participant One showed a thorough
understanding of the types of reproductive cancers that they should refer patients for, including
those with early age of onset, ovarian cancer, and male breast cancer. This participant said that
they mostly gained this knowledge from a previous mentor in their first CRNP position and that
they had continued asking ‘red flag’ questions during patient intakes since that position. When
asked about prenatal referrals, Participant One said that they do not see obstetric patients but would
feel comfortable referring for prenatal reasons if it came up during an appointment. Participants
Two and Three were in the unique position that all patients they interacted with were being referred

to genetic counseling due to an anomaly found on a prenatal ultrasound.

2.3.2.2 Participants’ Understanding of Genetic Counselors’ Multi-Faceted Scope of
Practice
Genetic counselors’ scope of practice extends across a wide range of topics, most of which
were included in the survey. In the interview, target questions and examples were utilized to elicit
participants’ understanding of a genetic counselor’s scope of practice and how important they

believed this was to the provider’s practice. When given four specific examples, all participants
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agreed that these examples were beneficial to their practice and for patients (see Appendix G for
full examples given). All participants also spoke organically about these topics, as well as other
topics about genetic counselor scope of practice throughout the interviews.

Day-to-day genetic counseling scope of practice was frequently mentioned by all three
participants, with their detail and understanding varying depending on their level of interactions
with genetic counselors, and the field in which they were practicing. When asked about what they

saw genetic counselors doing on a daily basis, Participant One said:

‘Recommending screening, giving people probably risks and benefits of
screening, and then probably getting the results back, interpreting those results

to say ‘hey this is what you need to do next’.’ (Participant One)

Participant Two’s understanding was broader and included scope of practice work beyond

direct clinical interactions with patients:

‘They 're either counseling prior to, you know, ultrasound or testing or
additional testing or they’re counseling after the ultrasound results have been
given... give them additional resources... do some pre-authorizations and they

talk about different options with them’ (Participant Two)

Psychosocial support was also independently mentioned by both Participants One and

Two, with Participant One focusing on validation of family history:

‘They 're also on the end of reassurance too...Yes, this cancer is in your
family. And yes, it made an impact and it doesn’t increase your risk of any of

that kind of cancer’ (Participant One)

Participant Two spoke about genetic counselors getting to know their patients:
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‘They 're also doing a little bit of social like psychology with them too...
they’ll say, ‘AB presented with J, her husband, who theyve been together for

however long’..." (Participant Two)

The utilization of genetic information and genetic counselors was spoken about by both
Participants One and Two. Participant Two spoke about the utilization of genetic counseling for
prenatal diagnosis and helping patients to understand and conceptualize all the information they
have been given. Participant One had a broader view in terms of follow up and using genetic

information to help guide a patient’s future management:

‘We’re making sure we’re seeing people appropriately with a little
closer follow up. ...it’s all part of making sure that we re keeping people healthy
and well with the information we have, right, like we didn’t have all this genetic
stuff a longtime ago. But we have it now. So, we should utilize it for people.’

(Participant One)

The involvement of a genetic counselor on multidisciplinary teams helps to ensure that
patients have access to genetic information that can impact the management of their health.
Participant One mentioned referral to the high-risk breast cancer clinic at the Hillman Cancer

Center:

‘So, some people... already come to me with the BRCA gene [pathogenic
variant]. And so, then I like send them to the high risk cancer clinic, which also

includes genetic counselors I think.” (Participant One)

Participant Two talked about the interdisciplinary work that occurs between the genetics

and obstetrical ultrasound departments at MWH:
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‘Our doctors refer that explanation to the counselors. They’ll explain the
ultrasound findings and then say, ‘the genetic counselors will help you put all

this together’.’ (Participant Two)

Participant One outlined how a multidisciplinary approach can help to ensure that patients

are receiving care appropriately according to clinical practice guidelines:

‘Yeah, I think, I mean obviously it's another piece of the puzzle of like
how we're making sure that we're screening people appropriately. ...I'm the one
physically collecting the pap smear, and doing the breast exam, and ordering
the mammogram. But from the genetic side of things where | don't have that
expertise and training and knowledge to say, hey, if this is part of it, allowing
that to be part of it too and I will say, yeah, like I get, when | get feedback from
the higher risk folks or like I'm sometimes the one like I'm ordering this six month
mammogram and then high risk is ordering the MRI on the other side.’

(Participant One)

Continuing education is also a vital part of a genetic counselor’s scope of practice due to
the ever-evolving field of genetics. Participant Two explicitly talked about this during their

interview:

‘[ think it’s also continuing education with them, because theyre
constantly, you know, genetics is changing... | know they have content like CME
credits too, but it’s really you know, their expertise is just growing rapidly. They
constantly have to stay on top and they also comment on articles they’ve read

most recently.’ (Participant Two)
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When asked about formal training that genetic counselors must receive to be able to
practice, all three participants answered with a master’s degree. However, there was hesitation in

how the question was answered:

‘From listening to them give their presentation, 1 feel like they almost
have to have a master’s degree, but I don’t know that for sure.’ (Participant

Two)

‘I think they do [have a master’s degree].’ (Participant Three)

In fact, part of Participant Two’s motivation for scheduling an interview, was so they could
learn about genetic counselors’ training.
Participant One had some prior exposure to the kind of degree that a genetic counselor

needs to practice, but still expressed uncertainty when they gave their answer.

‘I know this because I had a roommate or a hallmate in college who went

on to be a genetic counselor. So, I think it’s a master’s, right?’ (Participant One)

Regardless of exposure to, or interaction or engagement with genetic counselors, all three

participants showed uncertainty about the entry level degree for genetic counselors.

2.3.2.2.1 Ordering Provider of Genetic Testing as a Genetic Counselor in Pennsylvania
Interview participants were explicitly asked if they thought that genetic counselors could
order genetic testing in Pennsylvania. However, Participant Two brought up the topic prior to the

question being asked:

‘The only piece that I'm really familiar with, with scope of practice, is

that they, from my understanding, they cannot write an order for a patient. |
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mean they can create the order, but an ordering physician has to sign it.’

(Participant Two)

Participant Three also mentioned that they knew about this aspect of the Pennsylvania
licensure scope of practice. When Participant One was asked about who can order genetic testing
in Pennsylvania, they considered their professional interactions with genetic counselors to answer

the question:

‘I think, I'm just going back on like the visit summaries [’ve gotten. I
think it’s like a counselor that ovder the test, right? I know they probably work
with a physician, but can the counselor actually order the test? I don’t know.’

(Participant One)

When pressed for an answer, they said:

‘I’ll say my final answer will be that the genetic counselor orders the

test.” (Participant One)

With Pennsylvania being the only State to officially have this provision, participants were
asked if they believe genetic testing should be able to be ordered by Pennsylvanian genetic
counselors. All participants agreed that genetic counselors are the appropriate providers to be

ordering genetic testing:

‘It sounds dumb to me, to be honest. ...l think we should really rely on
the provider with the level of expertise and training to order appropriate
testing... I would expect the genetic counselor to be able to order that [genetic

testing] and I think that would be appropriate.” (Participant One)
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Participant Two also believed that genetic counselors are the appropriate provider to order

genetic testing:
‘I think they should be able to order genetic testing’ (Participant Two)

When Participant One was asked how comfortable they are with interpreting genetic

testing, they said:

‘Not super comfortable at all. This is why I typically tell patients that 1
defer to genetics for this reason... Obviously there’s certain ones like Lynch
syndrome stuff that I'm aware of, but at baseline, like if someone came to me
and said they had some obscure genetic mutation, I would say, ‘hey it’s worth

your time to talk to a genetic counselor’.” (Participant One)

This quote shows the confidence that Participant One has in referring to genetic counselors
and their recognition that genetic counselors can help patients understand complex genetic

variations.

2.3.2.3 Theme: Engagement with Genetic Counselors Drives Understanding, Awareness,
and Impact of Genetic Counseling
The types of engagement with genetic counselors appeared to shape participants’
understanding and awareness of genetic counselors and the impact that genetic counselors can
have on patients. Participants were directly asked about their interactions with genetic counselors,
which often elicited examples of not only engagement and interaction, but also participants’
awareness and understanding of different facets of a genetic counselor’s practice. Participant One’s

engagement with genetic counselors was usually unidirectional and indirect:
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‘Honestly, my interaction with genetic counselors is always on the back
end... I'll put the referral in, have them see somebody, and some of the ones at
UPMC, I get, like a little, like, summary when someone has seen them. So, it’s
usually like a nice little note about like what they talked about, what they re
planning as far as testing and sometimes for people it even includes like... oh

this is what we recommend for like future screening’ (Participant One)

Participant Two had more direct, bi-directional exposure to genetic counselors and shared

her experiences:

‘I do attend their clinical meetings, but not their business ones, just to
listen to the students, and you know they do presentations... Fellows and the
students do presentations that | find really interesting...I would say | interact
with the genetics department in some way close to a daily basis. But often that’s
just a matter of scheduling. You know, trying to accommodate and schedule
patients. More from a management side and less from individual cases...’

(Participant Two)

Participant Three had similar interactions with genetic counseling:

‘I see them all on the same interactions as well [as Participant Two], as
well as like scheduling patients, rescheduling patients, like doing that side of the

clinic as well sometimes’ (Participant Three)

Later in the interview, Participant Three said that they do not attend the clinical meetings

that Participant Two does.
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However, since Participant Two attends clinical meetings with prenatal genetic counselors
and has frequent professional interactions with genetic counselors, they demonstrated a deeper
understanding and awareness of what occurred during an appointment including the educational

aspect of genetic counseling:

‘I mostly think they educate...they 're letting the couple know what all the
options are, talking them through, answering their questions. They 're also doing
a little bit of social like psychology with them too... | hear them present in their
presentations... Here’s what their pedigree looks and based on all of these other
things, this is what our recommendation like to get blood work or whatever.
...They’re kind of empowering, just letting people understand what all their

options are.’ (Participant Two)

This understanding for Participant Two also extended to the psychosocial elements of a

genetic counseling appointment:

‘...Somehow, they sit there, and they ask the probing questions in a way
that causes that patient to reflect... or to do some testing to say, you know, they
can recognize these things and say we 're gonna test for something because we

think there may be a genetic thing going on here.’ (Participant Two)

Participant One had a good understanding of the importance of a family history for not
only referral reasons, but also for accuracy during the genetic counseling appointment. They

shared:
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‘I have my patients like, do a little homework on the front end before they
see you guys, to say ‘hey you know, talk to people in your family. If you want

Mom on the Zoom call or whatever, like that’s fine’.” (Participant One)

Both Participants One and Two talked about the importance of genetic counseling for
patients. When giving examples of why genetic counseling is important, both Participants One and

Two described the critical aspect of anticipatory guidance provided by genetic counselors.

‘.1 had a patient more recently who knew she had BRCA [pathogenic
variant], and | believe she got incidentally diagnosed with like DCIS, but like,
so she’s already had, you know, genetics follow through. So, I think it made her
experience with pursuing kind of the oncology side of things a little bit better

because she had kind of been preparing for it” (Participant One)

Participant Two spoke of the importance of the patients understanding the testing and the

importance of the consent process:

‘Our patients don’t understand what testing they 're having done. If it’s
invasive, you know, like CVS or amniocentesis, or noninvasive with the first
trimester screen. They need to understand the test before we do their exam. So,
| do think it’s important for them to have counseling, and it’s important
afterward too. So, they understand that, you know, ultrasound is not... doesn’t
diagnose anything and they need to understand the difference.’

(Participant Two)

Participant Two also spoke about the genetic counselor’s role in tying together all the

important medical information, including family history, ultrasound results, and genetic testing:
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‘I don’t think that’s something that their ordering physician is capable
of doing. It’s not their specialty. You know that they depend on it [genetic

counseling] too. So, we need that person in between to put it all together’

(Participant Two)

Overall, Participants One and Two’s comments suggest they have a solid understanding of

the genetic counseling process and what occurs in appointments as well as a belief that genetic

counseling is beneficial for patients.

2.3.2.4 Theme: Interaction with Genetic Counselors Creates Confidence and Positive
Regard
Overwhelming, all participants were extremely pleased with their interactions with genetic
counselors and the positive experiences that they have had with the profession. These interactions,

although different, led to similar feelings toward the profession overall. For example, Participant

One said:

‘I very much appreciate the circling back and the ‘hey this is what we re
planning on doing’, because in some scenarios it has made a big difference... |
definitely see that there’s benefit to you guys in more than that [referring to

reproductive cancers]... So yeah, I appreciate you guys. You're wonderful.’

(Participant One)

Participant Two had made many positive statements about genetic counselors. This

included when they were speaking about the amount of knowledge that a genetic counselor has:
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‘They really have a lot of knowledge, so, I mean it seems like it’s as
strong as at a doctor’s level... Their expertise is just growing rapidly’

(Participant Two)

‘I really do respect their knowledge, and am blown away most of the

time by their presentations’ (Participant Two)

When asked to share why they participated in an interview, Participant One said:

‘I've had great experience with genetic counselors, particularly in this
job. So, I wanted to support you guys too and share my positive experience
because they, | mean, they honestly just have been positive, like there’s never
been a time where a genetic counselor has wronged me or anything... | also

wanted to share the positive feedback too.’ (Participant One)

Overall from these interviews, it can be seen that genetic counselors appear to foster a

positive work environment and culture.

2.4 Discussion

2.4.1 Provider Interactions with and Referrals to Genetic Counselors

This research assessed the frequency and types of interactions healthcare providers had
with genetic counselors. Findings showed that 84% of respondents had interacted with a genetic
counselor at some point in their career, with 76% having referred to a genetic counselor at least
once every six months. These findings are different to previous literature that showed that 72% of

43



Texas physicians had never or rarely referred to genetic counselors (Diamonstein et al., 2018).
However, the referral frequency from this study is similar to rates published by Truong et al.
(2021), in which 89% of PCPs surveyed said that they had referred to a genetic counselor at least
once, with a median frequency of three referrals per year.

Based on a small sample size, these findings include encouragingly high rates of referral
to genetic counselors, with the main reasons for referral being personal and/or family histories.
Although previous research has found that PCPs are unclear on when family history is an
indication for a genetic counselor referral (Baldwin et al., 2014; Truong et al., 2021), survey
respondents in this study primarily were specialists who could be more likely to understand the
familial reasons to refer a patient, compared to a generalist PCP (Selkirk et al., 2013). This makes
it difficult to compare this research to previous literature.

The high rates of genetic counselor interaction and referral in this study could also be
influenced by the fact that this research was conducted at two hospitals with long-standing on-site
genetic counseling programs, and that providers surveyed may be more likely to see patients with
an indication for genetic counseling referral. Interview Participant One’s and Two’s answers
reflected this as both worked in specialist fields. Participant One, who works in a gynecology
office, was asking patients daily for family history of cancers and referring as required based on
the patients’ responses. Participant Two, who worked in the obstetrical and gynecological
ultrasound department knew that finding anomalies on prenatal ultrasound prompted referral to a
genetic counselor.

The nine respondents who had rarely or never referred to a genetic counselor mostly cited
that it was not within their scope of practice to do so. Three respondents chose from the listed

options, which included patients not understanding the information received during a genetic
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counseling appointment, and their patient population not being suitable for genetic testing. It is
reassuring that only three of the nine respondents chose these options, as the options were derived
from well-documented provider biases that pose barriers to patients receiving care that they require
(Hauser et al., 2018; Mikat-Stevens et al., 2015). Genetic counselors are trained to educate patients
of all levels of health literacy and obtain informed consent for any genetic testing. Therefore,
concern regarding patient understanding should not be a barrier to a healthcare provider referring
to genetic counselors. Patients have also demonstrated interest in genetic counseling and testing
when given information about why they might be referred (Desrosiers et al., 2019; Evenson et al.,
2016). Given that Participant Two reported that they often interfacing directly with patients to
make genetic counseling appointments, this experience seemed to allow them to provide some
anticipatory guidance about what the visit would look like. This kind of anticipatory guidance has
been shown to help patient understanding of what genetic counseling may involve and how it could
help patients and families (Riesgraf et al., 2015).

Almost two thirds of respondents had interacted with a genetic counselor by referring to
them, and over half had worked on a multidisciplinary team that included a genetic counselor. A
significant association was found between provider specialty and interaction with a genetic
counselor in a multidisciplinary clinic. These data suggest that specialty providers are perhaps
more likely to interact with a genetic counselor in a multidisciplinary clinic, potentially due to the
higher likelihood of genetic diagnosis in these specialties. Catapano and colleagues (2022) showed
that working closely with genetic counselors increases the providers’ awareness of and
collaboration with genetic counselors. This research may overrepresent providers who interact

with genetic counselors in a multidisciplinary team environment, due to the high level of Pediatric,
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Obstetrician/Gynecologist and Neonatology providers that responded to the survey and the setting
of the study.

The significance of the association between those respondents who had interacted with a
genetic counselor in a meeting, and those who chose that genetic counselors can help to provide
patients with information to make the best decision for themselves, a deeper understanding of
genetic counselor scope may be related to the types of interactions respondents had with genetic
counselors. Participants One and Two both demonstrated a good understanding of genetic
counseling, but they had different types of interactions with genetic counselors, and each showed
differing levels of understanding of a genetic counselor’s scope of practice. Participant Two had
more direct interactions with genetic counselors, attending weekly clinical meetings with genetic
counselors, and their comments reflected a more nuanced understanding of what genetic
counselors do beyond the activities outlined in the scope of practice. This is compared with
Participant One, whose knowledge of genetic counselors was based on referrals and reading patient
notes, which is a more indirect form of interaction with genetic counselors. Participant One’s
comments suggest that they did not interact with a genetic counselor in a direct way.

Although based on only one interview, Participant Two’s experience might suggest that
direct contact with genetic counselors, such as attending genetic counseling clinical meetings, is a
valuable educational tool for healthcare providers to gain a deeper understanding and appreciation
of genetic counselors' expertise and the work they do with patients. Providers who have not been
in a meeting with a genetic counselor may not be as aware of these nuances of a genetic counselor’s
scope of practice, especially if they are only referring to genetic counselors and may therefore have

no direct conversations with them.
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Interestingly, there were no statistical associations found between the types of interactions
that providers had with genetic counselors, and the reasons why providers referred patients. This
result suggests that the type of interaction that a provider has with a genetic counselor does not
influence the reason why healthcare providers are referring patients to genetic counselors.

Overall, Participants One and Two were both willing to share the positive experiences they
have had with genetic counselors, which is consistent with the overwhelmingly positive experience
of genetic counselor integration into the multidisciplinary team that previous research has found

(Vito et al., 2022).

2.4.2 Facilitation of Care for Patients

Encouragingly, the most frequently chosen responses for facilitation of care for patients
were ‘explaining the risk of a genetic condition and recurrence risk for other family members’ and
‘explaining genetic test results to patients and their families’ (both 94%). Participants One and
Two also spoke about these aspects of patient care, without being prompted, showing that
providers understand these services provided by genetic counselors. These findings are concordant
with previous research from Europe that ranked similar options highly (Catapano et al., 2022).
Both this study and the European study (Catapano et al., 2022) found that coordination of care was
not ranked highly.

Facilitation of psychosocial care was the least chosen option (51%), which may indicate
that this is not a primary reason that providers refer to genetic counselors, or that perhaps providers
see this as part of their own practice (Prochniak et al. 2012). This is in agreement with several

studies that showed that psychosocial support was not a highly important consideration for
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providers when referring to a genetic counselor (Catapano et al., 2022; Cordier et al., 2016), or
that it was a shared role for providers in a multidisciplinary team (Hudson et al., 2019).
When Participant One was asked about genetic counselors providing psychosocial care,

they said:

‘It’s kind of a lot on someone to go for genetic counseling and what that
means. So, I'm sure there is a decent amount of psychosocial stuff going on

there’ (Participant One)

It is possible that psychosocial counseling was something this participant had not
considered in relation to genetic counseling previously. Previous research has shown that
physicians who refer to genetic counselors are more likely to refer to a genetic counselor when
they understand the value of a genetic counseling appointment, which includes the unique ability
of genetic counselors to address psychosocial issues (Prochniak et al., 2012).

The association between referring patients for personal history and facilitation of care
through the explanation of test results is unsurprising. Participant One spoke about this in their
interview and outlined that they feel much more comfortable referring to a genetic counselor for
the interpretation of results for patients. Research has shown that providers are concerned about
interpreting genetic test results themselves (Evenson et al., 2016; Pet et al., 2019; Selkirk et al.,
2013), thus Participant One is not unique in feeling uncomfortable in interpreting results. Certain
specialties have shown more confidence in their level of interpreting negative and positive results,

but are still uncertain as to how to interpret variants of uncertain significance (Liang et al., 2018).
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2.4.3 Understanding and Perceptions of Scope of Practice

This research study predominately focused on genetic counselor scope of practice, with a
particular interest in whether providers were aware of the Pennsylvanian licensure provision which
does not allow genetic counselors to order genetic testing (Medical Practice Act of 1985 -
Regulation of Genetic Counselors, 2011). From the primary researcher’s understanding, this is the
first study of Pennsylvanian providers’ understanding about genetic counselors’ scope of practice
within the state.

Among the scope of practice questions, the question about ordering tests had the least
agreement between respondents. It does not appear that providers have a clear understanding as to
whether Pennsylvanian genetic counselors can order genetic testing as part of their scope of
practice; only two factors from the survey were found to be significantly associated with the correct
answer: frequency of referral and providers who had been practicing in Pennsylvania for 11 years
or longer.

Providers who had been practicing in Pennsylvania 11 years or longer, were approximately
four times more likely to know that genetic counselors cannot order genetic testing. This could be
attributed to the fact that these providers were in Pennsylvania when the licensure legislation was
passed in 2011, and therefore remember this nuance from the time of the legislation. It could also
be that they have been working in Pennsylvania long enough to have encountered and learned
about this provision within their own practice. This was encountered during the interviews;
Participants Two and Three, who have been practicing in Pennsylvania for over 25 years,
understood this limitation of the scope of practice for genetic counselors, compared to Participant
One, a CRNP of four years, who incorrectly said that genetic counselors could order genetic

testing. Participant two spoke about processes that were created in the light of the new legislation
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in 2011, which shows that each hospital has had its own way of dealing with the fact that
Pennsylvanian genetic counselors cannot order genetic testing.

The frequency of referral to genetic counselors also appears to be associated with
understanding that genetic counselors in Pennsylvania cannot be ordering providers of genetic
testing. This is perhaps not surprising as these providers are likely receiving referral information
back from genetic counselors and, therefore, may have a better understanding of this issue. There
may also be a greater chance for the referring provider to view the order for genetic testing in the
electronic medical record, noting who signed off on it.

Survey respondents who identified as doctors were more likely than APPs and other
providers to correctly identify a genetic counselor’s level of formal training. However, all three
interview participants used the qualifier ‘I think’ when speaking about the entry level degree for
genetic counselors. It could be that doctors were more likely to correctly identify the level of
education that a genetic counselor had, knowing that genetic counseling is not a specialty that
medical doctors can pursue in residency. Given this, it shows that there is still work to be done in
promoting the field and educating other providers about the training that is required to become a
genetic counselor, especially to those who do not have much exposure to the profession.

For all other questions regarding scope of practice, there appears to be a good
understanding among study participants and there were no associations across the provider’s
degree type, specialty, and total time spent in practice.

Although there were no associations found between scope of practice and interactions of
providers with genetic counselors, the interviews provided insight into the kind of understanding
that providers have about genetic counselors and how they develop this understanding. It was

evident from the interviews, that a provider can gain a good understanding of the genetic
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counseling scope of practice even from reading referral notes and interacting in indirect ways with
a genetic counselor, such as the experience of Participant One. However, Participant Two’s direct
contact and engagement with genetic counselors shows that there are effective ways in which to
gain deeper understanding of a genetic counselor’s scope of practice.

The significant association found between the identification and coordination of genetic
testing, and frequency of referral to genetic counselors, shows that providers value the ability of
genetic counselors to undertake this task when referring.

When comparing scope of practice answers with facilitation of care responses, one
significant association was found between ‘providing patients with the information to make the
best decision for themselves’ and ‘discussing the features, natural history, diagnosis means, and
management of genetic conditions’. This significant association may highlight understanding that
respondents have about the work that genetic counselors do to ensure that patients have all the
information they need to be able to make the best decision for themselves and their family.
Interview Participant Two also pointed out the relationship between these two variables, when she
spoke about genetic counselors educating patients and giving them all their options to make the

best decision for themselves.

2.4.4 Study Limitations and Future Directions

This study provided new and encouraging evidence regarding healthcare providers’
perspectives on genetic counselors facilitating patient care and scope of practice in Pennsylvania.
However, due to the small number of the survey responses and interviews conducted, there are
some limitations that need to be considered. The small size of the survey and interview responses
limits the statistical power and generalizability of the study. Additionally, although the survey
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captured a wide range of specialties, the sample was not representative of the entire healthcare
community. The small distribution footprint across UPMC MWH and UPMC CHP meant that
only certain types of providers would receive the survey invitation. In future studies, it would be
helpful to have a broader distribution across hospitals in the UPMC system and beyond, including
providers in family medicine clinics and private practice to increase response rates to a survey and
the variety of participants’ practice setting.

Based on answers provided, it seems that selection bias is possible since approximately
84% of participants had interacted with a genetic counselor in the past. Those who had not
interacted with or referred to a genetic counselor previously, or perhaps did not know what a
genetic counselor is, may have been less inclined to fill out the survey compared to those who had.
Both UPMC MWH and UPMC CHP have longstanding genetic counseling units embedded within
the hospital, which means that there could have been a sample bias by surveying and interviewing
providers that have direct access to genetic counselors within the hospital which they work. To
help overcome this limitation in the future, survey recruitment could be broadened to target those
who have not referred previously, or to have two recruiting arms targeting both those who have
and have not referred to genetic counselors. Expanding beyond UPMC MWH and UPMC CHP
would also help to increase the diversity of healthcare providers among the respondents.

These limitations extend to the interviews conducted, whereby all three participants have
had positive experiences with genetic counselors in their practice, which likely led to a selection
bias of those who were interested in participating in an interview. Due to the primary researcher’s
role as a genetic counseling student, it may have been likely that participants did not feel
comfortable sharing negative experiences with genetic counselors. In the future, additional

interviews, focus groups, or a neutral interviewer could help to remove this limitation. It is also

52



recognized that patient-facing healthcare providers are busy professionals, who may not have time
to complete an interview.

Due to the brief nature of the survey, there were limitations in assessing why providers
chose the answers that they did. Utilizing a Likert scale in future studies to assess the confidence
level of the provider responding could be an informative addition, particularly in eliciting provider
knowledge about genetic counselor educational degree, in which providers showed significant
uncertainty in the interview portion of this research. Asking more nuanced questions with
additional text boxes to allow respondents to explain why answers were chosen could also allow a
deeper view into providers’ perspectives about genetic counselors’ scope of practice and
facilitation of care for patients, providing supplementation for future interviews.

A future direction from this research could be the incorporation of healthcare providers
into genetic counseling clinical meetings and case conferences or having genetic counselors attend
multidisciplinary meetings to present cases (e.g., tumor boards, department meetings). Interview
Participant Two’s experience with attending these meetings appeared to significantly enhance their
understanding of and respect for genetic counselors. And although it is not generalizable due to
only being one data point, it would be worth investigating this kind of exposure to the genetic
counseling field in the future. A question on a future survey could be to ask if respondents have
been able to access these types of meetings to help enhance their understanding of the genetic
counselor’s profession. This type of engagement with genetic counselors could also be applied in
future studies to assess understanding of a genetic counselor’s scope of practice before and after

attending a certain number of genetic counselor clinical meetings.
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2.5 Conclusion

This study aimed to assess healthcare providers’ perspectives about genetic counselors’
ability to facilitate care for patients, and their understanding of Pennsylvanian scope of practice
for genetic counselors. Data from 49 survey respondents and three interview participants found
that most providers have a good understanding of the types of care that genetic counselors can
provide for a patient, and of what is included in the scope of practice for genetic counselors in
Pennsylvania. Analysis showed that there was no significant association between specialty or
degree of the provider, and their understanding of genetic counseling scope of practice. The
analysis of a provider’s understanding of whether genetic counselors can order genetic testing in
Pennsylvania found that those who refer more frequently are more likely to understand that genetic
counselors cannot order genetic testing. Interviews with three participants showed that there is
support for genetic counselors to be able to order their own genetic testing, as the provider with
the expertise in the field. Providers appear to value and understand the care that genetic counselors
can facilitate for patients. However, this understanding appears to be dependent on the type of
interaction had with a genetic counselor. The novel data in this research is valuable to
understanding how the genetic counseling practice is viewed by our colleagues and is important

to understand as the genetic counseling field continues to expand.
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3.0 Research Significance to Genetic Counseling and Public Health

To the knowledge of the author, there is no published research that has examined other
healthcare providers’ perceptions of genetic counselors’ explicit scope of practice. This study was
not meant to be a comprehensive assessment of this topic, but rather a starting point in beginning
to understand how healthcare providers view genetic counselors, their scope of practice and their
facilitation of care for patients.

The aim of integrating interviews into the study design was to gain a deeper understanding
of the answers provided in the survey; as was hoped, the interviews did provide greater insight,
particularly into the nuances of providers’ understanding of scope of practice and interactions they
have with genetic counselors, including how this can vary from provider to provider. Previously,
much of this information has been understood anecdotally, talked about among genetic counselors
at work or a professional conference, or maybe genetic counselors had a hunch about providers’
perception of scope of practice and facilitation of care. To have these topics formally documented
is the first step in being able to further understand them.

It is important for genetic counselors to recognize that not every provider is going to know
what services genetic counselors can provide, or what expertise they bring to a multidisciplinary
team, as highlighted by those survey respondents who did not refer to or know about genetic
counselors. This is one of the challenges of being a relatively new healthcare profession. These
survey responses suggest that genetic counselors and those who do understand the role a genetic
counselor can play in patient care, should strive to advocate for the profession. Participant Two’s
direct exposure to genetic counselors through attending weekly clinical case meetings, highlights
one way of exposing those outside the genetics field is an opportunity to showcase to the
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multifaceted work of a genetic counselor. The same interview participant also highlighted utilizing
presentations by genetic counselors for the sonography department to help with multidisciplinary
knowledge sharing between departments, which could also be a way to spread accurate
information about genetic counselors.

Understanding what healthcare providers’ perceptions of genetic counselors are, and what
they can do within their scope of practice, is especially important for being able to accurately
educate healthcare providers about genetic counseling services. This research showed that
providers are unaware or unsure whether genetic counselors in Pennsylvania can order genetic
testing. Interview Participant One thought that genetic counselors could order genetic testing,
whereas Participants Two and Three definitively knew that they could not, due to processes created
to work around this provision, thus reflecting the confusion demonstrated by survey respondents.
Anecdotally we know that these processes exist in numerous forms around the state of
Pennsylvania, which can lead to patients being lost to follow up, time being added to the genetic
testing process and creation of disparity in who is easily able to access genetic testing which is a
public health concern. Enabling equitable access to healthcare for all is one of the ten essential
public health services (EPHS) according to the Center for Disease Control and Prevention (CDC),
and utilizing legal and regulatory actions, another EPHS, is key to changing this issue.

Amending the Pennsylvanian genetic counselor licensure is the only way to allow genetic
counselors to order genetic testing and to address this barrier in access to genetic testing. The
Pennsylvania Association of Genetic Counselors (PAGC) is currently deciding whether to
introduce another bill to the Pennsylvanian senate, after having a number of bills expire for this
amendment, with the latest bill expiration occurring in the 2021-2022 session. This research,

although limited, shows that there is support from healthcare providers for genetic counselors to

56



be an ordering provider of genetic testing. Both Participants One and Two outlined that the genetic
counselor is the appropriate provider to be ordering genetic testing.

Until changes to licensure happens, it is important to educate healthcare providers about
who can order genetic testing and reinforce the importance of genetic counselors as part of a
patient’s medical team. As part of educational efforts, it would be valuable to emphasize the
Pennsylvanian genetic counselor scope of practice, including the ability to identify and coordinate
genetic testing, and what kinds of care a genetic counselor can bring, to ensure that providers do
not get discouraged from referring patients to genetic counselors due to the limitation of test
ordering.

The survey and interview responses in this study provide an encouraging view into the
integration of genetic counselors, with a demonstrated high rate of interaction through
multidisciplinary teams. By having better communication between providers and expanding
unified, multidisciplinary care for patients, we can better support patients over the long term,
especially those with rare disease. Offering this type of care for patients is important considering
that 1 in 10 individuals in the United States live with a rare disease (GARD, n.d.), and 80% of
these conditions have a genetic component to them (NHGRI, 2018).

These types of teams directly contribute to public health by helping to show innovative
ways to improve, strengthen, and support healthcare partnerships. This type of care typically
involves fewer individual appointments for the patient by seeing all their providers in one multi-
hour appointment, thus reducing travel and necessary lost workdays, and enables equitable care
for all patients, thus meeting the core function of the EPHS. Other ways that this can impact public
health include more unified cancer screening for patients with a cancer predisposition syndrome

(such as the National Cancer Consortium Network guidelines for cancer predisposition
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syndromes), and appropriate guidelines for providers to follow when a genetic cause of disease
may be suspected for pediatric and prenatal patients.

It is encouraging to find that most providers understand genetic counselors’ scope of
practice. It is reasonable to expect that the greater the number of healthcare providers that know
about genetic counselors, the greater the number of patients who will be referred to a genetic
counselor or who will not miss out on critical genetics care due to a healthcare provider not
knowing that these services exist. Being knowledgeable about genetic counselors and their scope
of practice is especially important when serving diverse populations, as it has been well
documented that there are implicit biases against minority populations of patients that
disproportionately affect the rates of referral for genetic counseling (Ademuyiwa et al., 2021;
Peterson et al., 2020; Muller et al., 2018). Understanding what a genetic counselor can do for a

patient is the first step in being able to equitably refer patients to a genetic counselor.
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Appendix B Recruitment Email
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The only potential risk anticipated from participating in this survey is the infrequent risk of a
breach of confidentiality. Although every reasonable effort has been taken, confidentiality during
Internet communication activities cannot be guaranteed and it is possible that additional
information beyond that collected for research purposes may be captured and used by others not
associated with this study.

This study is being conducted by Lucy Galea (lug22@pitt.edu), who is a University of Pittsburgh
genetic counseling student. This study has been approved by the Institutional Review Board at the
University of Pittsburgh.

If you would like to participate in this study, please follow this link.
Kind regards,
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Appendix C ‘InfoNet’ Intranet, ‘Physicians Flash’ and ‘Extra’ Recruitment

Do you provide direct patient care? Click HERE to participate in a brief survey about healthcare
providers’ perceptions about genetic counselors!
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Appendix D Main Survey Content

Thank you for your interest in this research study.

The purpose of this research study is to investigate the perspectives and understanding non-
genetics providers have about genetic counselors.

We will be asking seven questions about non-genetics provider’s understanding of genetic
counselors’ function in facilitating care for patients, and their understanding of genetic counselors’
scope of practice in Pennsylvania. This will be facilitated through the following survey as well as
optional interviews to further understand this topic.

It is anticipated that this survey will take between 5 and 7 minutes.

If you wish to participate in a thirty minute optional interview, you will be prompted to complete
a secondary survey to consent to enter your details and book a scheduled interview time. This
secondary survey will keep your original survey answers anonymous and confidential.

Your participation in this survey is voluntary and you can withdraw from this study at any time by
closing the browser tab that this study is open in. If you choose not to participate in this study,
there will be no effect on your relationship with the University of Pittsburgh, or the University of
Pittsburgh Medical Center (UPMC). There are no direct benefits to you for completing this study.

The only risk anticipated from participating in this survey is the infrequent risk of a breach of
confidentiality. This survey will collect no participant identifiers as a means to minimize the risk
of a breach of confidentiality. Although every reasonable effort has been taken, confidentiality
during Internet communication activities cannot be guaranteed and it is possible that additional
information beyond that collected for research purposes may be captured and used by others not
associated with this study.

This study is being conducted by Lucy Galea, who can be contacted at lug22@pitt.edu.
If you would like to participate in this study, please click the arrow below to proceed.
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Q1 Have you ever worked or interacted with a genetic counselor?
Yes
No
Unsure

Q2 How have you interacted with a genetic counselor? (Choose all that apply)

Regularly work with them one-on-one

Work with them on a multidisciplinary team

Have been in a meeting with them

Had annual education/workshop on genetic counseling

Have referred to a genetic counselor

Have never interacted with a genetic counselor

Other:
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Q3 On average, how often do you refer patients for genetic counseling?
Daily
Weekly
Monthly
Once every six months
Once a year
Never

Other:

Q3 part 2 If you are rarely or never referring to genetic counselors, what reasons or barriers are
stopping you from referring?

Can provide genetic counseling myself

Unsure if insurance would cover genetic testing for my patients

Unsure if my patient population would be suitable for genetic testing

Information would be too complicated for my patients

Unsure if it would be beneficial for my patients

Did not know that genetic counselors were available

Not easy to find genetic counselors for referral on the EHR (eg Epic, Cerner)

64



Other:

Q4 Which of the following most often prompts you to refer a patient for genetic counseling? (select
all that apply)

Patient's family medical history

Patient request

Patient's personal medical history

Pharmacogenomic testing/Testing to inform correct medication or treatment

Other:

Q4a If you were to refer to a genetic counselor, which of the following would prompt you to do
s0? (select all that apply)

Patient's family medical history

Patient request

Patient's personal medical history

Pharmacogenomic testing/Testing to inform correct medication or treatment

Other:
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Q5 Complete the sentence: Genetic counselors facilitate care for my patients by... (select all that
apply)

Providing psychosocial care

Providing accurate family history assessment to determine genetic risk factors

Applying their expert knowledge of genetics and genomics

Providing patients with the information to make the best decision for themselves

Helping coordinate multidisciplinary care

Explaining the risk of a genetic condition and recurrence risk for other family members

Explaining management options after an abnormal result (e.g. positive genetic test

result, high risk prenatal screening result, variant of uncertain significance on genetic testing)

Explaining genetic test results to patients and their families

Other:

Q5a Complete the sentence: Genetic counselors could facilitate care for my patients by... (select
all that apply)

Providing psychosocial care
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Providing accurate family history assessment to determine genetic risk factors

Applying their expert knowledge of genetics and genomics

Providing patients with the information to make the best decision for themselves

Helping coordinate multidisciplinary care

Explaining the risk of a genetic condition and recurrence risk for other family members

Explaining management options after an abnormal result (e.g. positive genetic test

result, high risk prenatal screening result, variant of uncertain significance on genetic testing)

Explaining genetic test results to patients and their families

Other:
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Q6 What level of education do practicing genetic counselors need?
Bachelors
Masters
PhD
MD
Q7 Which of the following roles are included in the scope of practice for genetic counselors in
Pennsylvania?
a. Explain genetics, genetic testing, and genetic risk to patients
Yes
No
Unsure
Q8 b. Obtain and evaluate personal and family medical histories to determine genetic risk for
genetic conditions.
Yes
No
Unsure
Q9 c. Conduct physical examination, diagnosis and treatment of patients.
Yes

No

Unsure
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Q10 d. Discuss the features, natural history, diagnosis means and management of genetic
conditions.

Yes
No
Unsure
Q11 e. Identify and coordinate appropriate genetic testing including prior authorization.
Yes
No
Unsure

Q12 f. Order genetic testing for patients considering their personal and family history as the
ordering provider.

Yes

No

Unsure
Q13 g. Integrate genetic testing results and other diagnostic studies with personal and family
history to assess risk factors for genetic conditions and communicate these risk facts as well as
explain the clinical implications of genetic test results.

Yes

No

Unsure

69



Q14 h. Evaluate a patient or family’s response to the risk of a genetic condition or the risk of
recurrence and provide patient-centered psychosocial counseling

Yes
No
Unsure

Q15 Thank you for your answers. Please answer the following demographics:
Qualification (or degree):

MD

DO

PA-C

CRNP

PhD

Other:

Q16 Main Specialty:
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Oncology
Obstetrics/Gynecology
Pediatrics

Internal Medicine
Family Medicine

Other:

Q17 How long have you been practicing? (please include your residency if an MD/DO)
1-2 years
3-5 years
6-10 years
11-20 years
21+ years

Q18 How long have you been practicing in Pennsylvania? (please include your residency if done
in Pennsylvania)

1-2 years
3-5 years
6-10 years
11-20 years

21+ years
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Q19 What is your primary institutional setting?

Private practice

University medical center

Private hospital/medical facility

VA System

Other:

Q20 For this research, interviews are being conducted in addition to this survey.
Would you be interested in participating in a 30 minute interview on your perspectives of genetic
counselors?

Yes

No
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Appendix E Interview Interest Survey

Thank you for your further interest in this research study.

The purpose of this research study is to investigate healthcare providers’ awareness and perception
of genetic counselors.

The interview will be asking participants approximately fifteen questions about non-genetics
provider’s understanding of genetic counselors’ training, their function in providing care for
patients and the scope of practice for genetic counselors in Pennsylvania.

This interview is expected to take approximately thirty minutes. Your interview will be recorded
with your permission, and you can revoke recording rights at any time. Recordings and
transcription of this interview will be stored secured and without identifiers to minimize the risk
of a breach of confidentiality.

Your participation in this interview is voluntary and you can withdraw from this study at any time
by cancelling your interview appointment via Calendly, by reaching out to Lucy Galea or by
terminating the interview at any time. If you choose not to participate in this study, there will be
no effect on your relationship with the University of Pittsburgh, or the University of Pittsburgh
Medical Center (UPMC).

There are no direct benefits to you for completing this study. The potential risks anticipated from
participating in this survey include the risk of a breach of confidentiality. Every effort has and
will be made to maintain your confidentiality before, during and, after interviews have taken place.
Although every reasonable effort has been taken, confidentiality during Internet communication
activities cannot be guaranteed and it is possible that additional information beyond that collected
for research purposes may be captured and used by others not associated with this study.

This study is being conducted by Lucy Galea, who can be contacted at lug22@pitt.edu.

If you would like to participate in the interview section of the study, please click the arrow below
to proceed to registering your interest.
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Q1 Thank you for considering participating in an interview for this research!

Interviews can take place in person, over the phone or on a video call. Interviews will be recorded
with your permission. Available dates and time can be seen in the Calendly link below. If you have
any further questions about this part of the research study or cannot find a time and date that suits
you, please reach out to Lucy Galea at lug22@pitt.edu.

Q2 Name

Q3 Email Address

Q4 Please use this link to book your research interview.

Thank you for again for being a part of this study.
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Appendix F Interview Questions

I will be recording this interview, do | have your permission to do so?
Tell me about yourself/your profession.
Demographic Questions (ask directly if not given above):

1.  What is your profession?

2. What is your clinical specialty?
3. How long have you been practicing (including residency, if applicable)?
4. How long have you been practicing in the state of Pennsylvania?
5. What institutional setting do you work in? (e.g., academic medical center, private practice,
VA)
Interview

1.  Can you share with me the nature of the interactions you’ve had with genetic counselors?
2. How often do you have these kinds of interactions?
3. What do you see genetic counselors doing on a daily basis?
a. Or could be ‘what do you think genetic counselors do on a daily basis’
depending on their answer to the first question.
4.  What is your understanding of the training that is required to become a practicing genetic
counselor?
a. Probe further if the answer warrants it.
5. From your understanding, what are the requirements for genetic counselors to obtain and
then maintain licensure in Pennsylvania?
6.  What is your understanding of genetic counselors' scope of practice in Pennsylvania?
a. Follow up question: Do you know where to find information on genetic
counselors’ scope of practice?
7. Which of the following genetic counselors’ scope of practice do you find beneficial to
your practice? Feel free to elaborate on each answer as you feel necessary.
Examples to give interviewee:
a. Accurate evaluation of family history and determination of whether genetic
testing would be warranted
b. Interpretation and integration of test results in relation to a patient’s personal and
family history
i. Follow up question: How comfortable do you feel doing genetic
testing result interpretation yourself?
c. Risk counseling in relation to a patient’s personal and family history
d. Psychosocial counseling and resource identification
8.  What is your understanding of genetic counselors’ ability to be the ordering provider on
a genetic test requisition?
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10.
11.
12.
13.
14.

Follow up: Genetic counselors are not able to be the ordering provider for genetic tests in
Pennsylvania; what do you think about this nuance of genetic counselors’ scope of
practice in Pennsylvania?
Can you share with me some of the reasons why you refer your patients to a genetic
counselor?
a. Probe further if the answer warrants it.
How do you see a genetic counselor’s role in a patient’s multidisciplinary team?
What do you think a genetic counselor is able to bring to your patients’ care?
What have you found surprising in your work with genetic counselors?
Have you found anything unexpected in your interactions with genetic counselors?
Any other comments about genetics counselors that you wish to add to this interview?

Ending question: Can you share with me what motivated you to participate in this interview?
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Appendix G Code Book

Appendix Table 1

Code

Definition

Examples

Positive regard for
genetic counselors

Positive comments about or
interactions with genetic counselors

‘It’s always been positive, which is good’ (P1)
‘I definitely see that there’s benefit to you guys
[in more than a reproductive cancer way]... |
appreciate you guys. You’re wonderful’ (P1)
“There’s never been a time when a genetic
counselor wronged me’ (P1)

‘Definitely empowerment, knowledge, a sense of
control, a sense of calmness’ (P2)

‘I really do respect their knowledge and am
blown away most of the time by their
presentations’ (P2)

‘They’re kind of empowering’ (P2)

‘They really have a lot of knowledge, | mean, it
seems like it’s as strong as at a doctor level’ (P2)

Confidence in genetic
counselors

Statements of confidence toward
genetic counselors’ abilities

‘I would definitely refer to them in that case to,
you know, determine if testing would be
necessary’ (P1)

‘I think we should really rely on the provider
with the level of expertise and training to order
appropriate testing’ (P1)

Interaction with
genetic counselor

Any kind of interaction that the
participant mentioned having with a
genetic counselor

‘My interactions with genetic counselors is
always on the back end... like a little summary
when someone has seen them. Usually it’s a nice
little note about what they talked about, what
they’re planning as far as testing’ (P1)

‘Scheduling patients, rescheduling patients, like
doing that side of the clinical as well sometimes’
(P2)

‘I would say I interact with the genetics
department in some way close to a daily basis.
But often that’s just a matter of umm scheduling.
You know, trying to accommodate and schedule
umm patients. More from a management side and
less from uh, individual cases? You know,
getting deep into the cases, not so much.” (P2)
‘See them advocating for patients to get testing
like sometimes’ (P2)

‘Scheduling patients, rescheduling of patients,
like doing that side of the clinical as well
sometimes’ (P3)
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Understanding of
genetic counseling
process

Understanding of what genetic
counseling entails and the process
that occurs with genetic counseling

‘...they’re letting the couple know what all the
options are, talking them through, answering
their questions.... | hear them present in their
presentations... here’s what their pedigree looks
and based on all these other things, this is what
our recommendation like to get blood work or
whatever’ (P2)

“You have to have a physician signing that
[genetic testing] order and the same thing with
consent for procedures. They can draw up the
consent form, explain to the patient what the test
is about. But in the end, the doctor has to take
responsibility and sign off’ (P2)

Importance of genetic
counseling

Statements surround the importance
of genetic counseling and the
impact of genetic counseling on
patients

*...I had a patient more recently who knew she
had BRCA, and | believe she got incidentally
diagnosed with like DCIS, but like, so she’s
already had, you know, genetics follow through.
So | think it made her experience with pursuing
kind of the oncology side of things a little bit
better because she had kind of been preparing for
it’ (P1)

‘Our patients don’t understand what testing
they’re having done. If it’s invasive, you know,
like CVS or amniocentesis, or non invasive with
the first trimester screen. They need to
understand the test before we do their exam. So |
do think it’s important for them to have
counseling, and it’s important afterward too. So
they understand that, you know, ultrasound is
not... doesn’t diagnose anything and they need to
understand the difference’ (P2)

‘[on putting together all the different pieces
including family history, genetic testing, and
ultrasound] I don’t think that’s something that
their order physician is capable of doing. It’s not
their specialty. You know that they depend on it
too. So we need that person in between to put it
all together’ (P2)

Awareness of genetic
counseling
appointment
happenings/
recommendations

Awareness of what happens in a
genetic counseling appointment and
the types of recommendations that
genetic counselors make for
patients
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‘Breast MRI every six months and a
mammogram at an earlier age’ (P1)

‘I try and have my patient’s like, do a little
homework on the front end before they see you
guys to say ‘hey you know, talk to people in your
family if you want mom on the zoom call or
whatever, like, that’s fine’ (P1)

“They’re either counseling prior to, you know,
ultrasound or testing or additional testing or
they’re counseling after the ultrasound results
have been given... give them additional
resources... do some pre-authorizations and they
talk about different options with them’ (P2)




‘She had to draw a pedigree. She had to draw it
on a poster board. It was massive there were so
many family members that were afflicted with
the same disorder. It was remarkable’ (P2)

Ordering of genetic
testing

Statements around the ordering of
genetic testing and who should be
ordering genetic testing

*...my final answer will be that the genetic
counselor orders the test’ (P1)

‘It sounds dumb to me, to be honest... I think we
should really rely on the provider with the level
of expertise and training to order appropriate
testing’ (in response to being asked how the
participant felt about GCs not being able to order
testing in PA) (P1)

‘The only piece that I’'m really familiar with, with
scope of practice, is that they, from my
understanding they cannot write an order for a
patient. | mean they can create the order, but an
ordering physician has to sign it” (P2)

‘I think they should be able to order testing,
genetic testing’ (P2)

Genetic counseling
scope of practice

Understanding and mention of the
genetic counseling scope of practice
that the participant talked about in
their own words

‘Recommending screening, giving people
probably risks and benefits of screening, and then
probably getting the results back. Interpreting
those results to say, hey, this is what we need to
do next’ (P1)

‘They’re either counseling prior to, you know,
ultrasound or testing or additional testing or
they’re counseling after the ultrasound results
have been given... give them additional
resources... do some pre-authorizations and they
talk about different options with them’ (P2)

‘I think mostly they educate’ (P2)

‘They constantly have to stay on top and they
also comment about different articles they read
most recently’ (P2)

Genetic counseling
psychosocial

Mention of psychosocial counseling
that genetic counselors are involved
with

“There’s also on the end of reassurance too...Yes
this cancer is in your family. And yes it made an
impact and it doesn’t increase your risk of any of
that kind of cancer’(P1)

“They’re also doing a little bit of social like
psychology with them too... they’ll say AB
presented with J, her husband, who they’ve been
together for however long’ (P2)

Utilization of genetic
information

Integration and utilization of
genetic information after the patient
has received genetic test results

‘...We didn’t have all this genetic stuff a long
time ago. But we have it now, So, we should
utilize it for people’ (P1)

Genetic counseling
training

Understanding of the training
required of genetic counselors to be
a practicing genetic counseling

‘So I think it’s a master’s, right?’ (P1)

‘I think it’s a Master's degree, but I just really
don’t know’ (P2)

Multidisciplinary
improvement
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‘I feel like we’re really siloed and I feel like we
could really learn from each other....




Parts of the genetic counseling and
other teams’ interactions that could
be improved.

Understanding going both ways would be
helpful’ (P2)

‘I that we are located in the exact same
department and everybody feels, everybody
things that we are the same department but really
we’re not like there’s, you can tell that there’s
separation’ (P3)

Awareness of referral
indication

Participant awareness of any reason
for referral

‘They say ‘oh yeah my aunt had ovarian cancer
when she was like 30°. And I’m like, that’s a red
flag, you need to see genetics’ (P1)

‘I find out it was cervical cancer, which is less,
you, it’s HPV. It’s not really genetics’ (P1)
‘Actually if it’s any kind of defect we have them
go through genetic counseling’ (P2)

Referral indication

A referral indication that the
participant said that they make
referrals to genetic counselors for

‘I’11 take a family history and they’ll be slightly
higher risk and I’ll say ‘hey, it would be good for
you to meet with the genetic counselor’ (P1)
‘Cancer like breast, colon and ovarian high risk
genetic cancers’ (P1)

*...if we have routine outpatients that come in and
we find an anomaly’ (P2)

How often participant
refers to genetic
counselor

How often referral to genetic
counselor is made

‘At least once or twice a week on average.
Sometimes it’s more or less...” (P1)

Participant
profession/role

Profession and role that the
participant takes within their clinic

A description about the profession
of the participant and the role that
they play within the healthcare
system. This could also include
their degree or training they
undertook for the position.

‘Women’s health nurse practitioner by training.
Currently I work in gynecology and | work with
just general Gyne stuff like preventative care, pap
smears, all that good stuff” (P1)

‘I am a, by training a sonographer... I’ve been
here for a little over 25 years... | moved into
leadership...probably about ten years ago maybe.
...Now I’m the director of ultrasound
department.’ (P2)

‘’'m the manager of the OB Ultrasound
department. ...used to be a radiology tech for 20
years of my life and in the middle | went back to
school setting for ultrasound... started working at
Magee, I think 15 years now I’ve been there and
then got in the leadership role probably 10 years
ago’ (P3)

Participant/Provider
genetics training

General genetics training that the
participant has received either in
their graduate training or on the job.

‘...mostly on the job... I think my program
covered it a little bit more than like maybe like a
family (medicine) training, just because all my
training was was in OBGYN...” (P1)

‘I have a good relationship with my old mentor
too, so | asked a lot of questions’ (P1)

Uncertainty

Uncertainty regarding the topic that
the participant was talking about
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‘I’'m guessing, yeah I don’t, I don’t really know.
So I’'m guessing they probably pass boards and
then they probably have to reup it like every two
or three years like we do I’'m guessing’ (P1)




‘From listening to them give their presentations, I
feel like they almost have to have a master’s
degree, but I don’t know for sure’ (P2)
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