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ABSTRACT

INCORPORATING INNOVATIONS INTO PRACTICE:

PROFESSIONAL LEARNING OF GENETIC COUNSELORS

Claire Rebecca Davis

Genetic counselors are healthcare professionals who work with patients and
families affected by or at risk for conditions with a genetic cause or component. They act
as purveyors of genetic and genomic testing and support the translation of test results into
targeted and personalized medical care. Innovations, which arise and are introduced into
practice continuously, compel genetic counselors to update their skills, knowledge, and
approach quickly to ensure adequate and appropriate care of patients. The purpose of this
study was to explore the professional learning strategies utilized by genetic counselors,
with particular attention to learning which occurs in response to innovation. Utilizing
critical incident questionnaires, interviews, and a database of credits accrued for
continuing education, this study sought to contribute to a detailed understanding of
genetic counselors’ professional learning and how strategies may vary by specialty or years
of experience. Genetic counselors were found to utilize reflection to identify learning
needs arising within uncertain, complex, and ambiguous circumstances of practice, and
match those needs to appropriate learning strategies. Prized learning strategies included
reading to gather information, discussion with colleagues to curate alternative perspectives

and past experiences, and experimentation to actively test ongoing apprehension.



Through strategies which were permeable, complementary, and active, genetic counselors
demonstrated their abilities to synergize learning, practice, and novel, complex,

ambiguous, and uncertain environments.
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Chapter |

INTRODUCTION

Genetic counselors are healthcare professionals who work with patients and
families affected by or at risk for conditions with a genetic cause or component. They act as
purveyors of genetic and genomic testing and support the translation of test results into
targeted and personalized medical care. The current definition of genetic counseling
describes a “process of helping people understand and adapt to the medical, psychological,
and familial implications of the genetic contributions to disease” (The National Society of
Genetic Counselors’ [NSGC] Definition Task Force, 2006, p. 79). Genetic counseling occurs in
the context of constantly evolving science and technologies underlying diagnosis and
management of these conditions. Innovations, which arise and are introduced into practice
continuously, compel genetic counselors to update their skills, knowledge, and approach
quickly to ensure adequate and appropriate care of affected and at-risk individuals. Such
serial innovations may include technological advances that enhance diagnostics,
identification or clarification of genetic/genomic data that deepens understanding of
disease mechanism, or novel therapies that expand the spectrum of management strategies
(Profato, Gordon, Dixon, & Kwan, 2014, p. 679). Innovations have implications for genetic
counselors’ professional learning: “genetic counselors, like other healthcare professionals,
are continually challenged to keep abreast of up-to-date, evidence-based information
regarding their practice. In particular, we are tasked with trying to keep pace with

technological advancements in genomics” (Wicklund & Trepanier, 2014, p. 452). This study



aimed to better understand genetic counselors’ professional learning in the context of
innovation in genetic and genomic sciences and consequent adjustment of practice.

Genetic counseling is often referred to as a young profession as the first class of
genetic counselors graduated in 1971 (National Society of Genetic Counselors [NSGC],
2014b; Resta, 2009, p. xv). There are now 37 genetic counseling graduate training programs
in the United States and four in Canada, and over 4000 genetic counselors practicing in
North America (Accreditation Council for Genetic Counseling [ACGC], 2017; NSGC, 2017a).
The master’s degree is considered the entry-level and terminal degree in the field, though a
small number of genetic counselors hold additional advanced degrees in other disciplines
(there is not a well-established niche for a doctoral degree in genetic counseling). Following
graduation, genetic counselors sit for the American Board of Genetic Counselors’ (ABGC)
examination to obtain certification to practice; 22 states have enacted legislation requiring
genetic counselors to have licenses (one additional state has passed legislation but is not yet
issuing licenses) in addition to certification (ACGC, 2015; NSGC, 2017b). Maintenance of
certification and licensure requires accrual of a prescribed number of continuing education
units (CEUs) and professional activity credits (PACs), or reexamination within a specified
timeframe; ABGC monitors and administers certification status for all diplomates (American
Board of Genetic Counseling [ABGC], 2016).

Genetic counselors work in a variety of medical settings, including academic medical
centers, private or public hospitals, and other organizations (NSGC, 2014b). Though training
programs assume a generalist stance, genetic counselors often practice in one of several
subspecialties: prenatal/reproductive genetic counseling, which historically has been the

most prominent and populous subspecialty; cancer genetic counseling, which now



represents the largest subspecialty; pediatric genetic counseling; and other clinical and non-
clinical roles in clinical research, laboratories, and industry (NSGC, 2014b; NSGC, 2016).

In all subspecialty areas, genetic counseling practice is founded on science which is
perpetually changing; shifts in approach subsequent to scientific innovations are relatively
common.

The profession of genetic counseling has undergone many transitions since its
inception over 40 years ago; it has expanded from a primarily pediatric and obstetric
focus at a time when genetic testing did not even exist, into multiple medical

specialties that have access to rapidly changing genetic tests. (Ormond, 2013, p.
192)

Most recently, with the introduction of genomic technologies, the field is transitioning from
a linear, single-gene, Mendelian model of rare, inherited conditions to a complex, genomic
perspective of disease — both rare and common, inherited and acquired during an
individual’s lifetime (Profato et al., 2014, p. 679). Genomics can be concisely defined as
“simultaneous testing of multiple genes (potentially spanning the entire genome)” (Profato
et al., 2014, pp. 679-680). Innovations in genomics and derivative diagnostics — as the most
recent scientific innovations — implicate modification of genetic counseling practice via the
glut of information produced by efforts to sequence and interpret the human genome in
toto, the application of big data analytics to genomics, and the growing awareness of gene-
gene and gene-environment interactions (Weitzel, Blazer, MacDonald, Culver, & Offit,
2011). While the amount of information may be challenge enough, complexity of the
information and uncertainty surrounding clinical implementation have been noted as
barriers to genetic counselors’ conducting truly informed consent for such testing (Boland et

al., 2015). Though shift in the technological foundations is acknowledged to influence



practice (Mills & Haga, 2014, p. 691; Ormond, 2013), debate exists as to whether these
changes are of a qualitative (paradigmatic) or quantitative (scaled) nature.

Change in foundations of the field corresponds to the need for professional learning,
yet little is known about how genetic counselors learn to incorporate scientific innovations
into practice. Despite pressure to acquire and maintain cutting-edge expertise, education
and training opportunities have remained comparatively constant: a master’s degree from
an accredited training program has served as the entry-level and terminal degree since the
inception of the profession, and post-graduate continuing education opportunities
consistently include professional conferences, workshops, literature review, and
collaboration with peers. Dynamic circumstances in which a rapidly changing context of
practice is juxtaposed with relatively static model for continuing professional education
raises the question of how genetic counselors learn by selecting and pursuing learning

strategies and resources that facilitate incorporation of scientific innovations into practice.

Context and Background

Previous research on professional learning and development of genetic counselors is
limited. Several studies have explored specific aspects of professional learning such as the
acquisition, upkeep, and enhancement of psychosocial skills (Eunpu, 1997; Hiller &
Rosenfeld, 2000; Kennedy, 2000a, 2000b; Middleton et al., 2007), the experience and
perceptions of genetic counselors with doctoral degrees (Atzinger et al., 2007), how genetic
counselors perceive and reflect on their professional selves and their work (Abrams &
Kessler, 2002; McCarthy Veach & LeRoy, 2012; Miranda, McCarthy Veach, Martyr, & LeRoy,

2016; Resta, 2002; Runyon et al., 2010; Wells, McCarthy Veach, Martyr, & LeRoy, 2016;



Zahm, McCarthy Veach, Martyr, & LeRoy, 2016), and how perceptions of professional
development or expertise in genetic counseling compare with that of psychotherapists
(Miranda, 2012; Miranda et al., 2016; Zahm, 2009; Zahm et al., 2016). These are pieces of
the puzzle, but the big picture eludes. At the time of this writing, the researcher was unable
to identify research that specifically explored the professional learning of genetic counselors
in response to innovations in genetic and genomic sciences, which are currently increasing
in scope and significance of implications for genetic counseling practice, so much so that the
discussion on potential impact has breached professional circles and entered the popular
media. Of note, for the purposes of this study, professional learning was defined as any
activity in which a genetic counselor learned — acquired new knowledge, skills, or attitudes
related to work. This was differentiated from professional development, which was
understood as change in professional mindset or perspective from less to more complex
systems of thought, accomplished through professional learning and over the course of
many years.

The implications of innovations in genetic and genomic sciences beyond the
profession of genetic counseling is evidenced by the growing number of pertinent articles
and pieces in magazines, newspapers, and television. Articles explaining “new” genetic
tests, uncertainty surrounding this type of information, and implications for individuals and
families have appeared in the New York Times, The Atlantic Monthly, Business Insider, Time,
and the NBC Nightly News, among countless other media outlets both lay and trade (Grady
& Pollack, 2014; Hendren, 2013; Karow, 2013; Loria, 2015; Park, 2013). Many of these
pieces highlighted that genetic tests are complex and often produce results of uncertain or

ambiguous significance: “These tests are tricky territory, especially when it comes to genetic



screening” (Hendren, 2013, para. 1). A series on NBC Nightly News entitled “The brave new
world of genetic testing” included statements such as “sometimes the results are clear cut,
but sometimes they aren’t,” as well as the following exchange: “Is there a lot of grey?”
“Often there is, yes. And that is why we feel that genetic counselors are so essential to this
process” (NBC Nightly News, 2015a; NBC Nightly News, 2015b). Perhaps the most
recognizable of discourses on genetic testing is that surrounding the medical decisions of
Angelina Jolie, the actress and public figure who discovered she carried a mutation in the
BRCA1 gene which is known to significantly increase the risk of breast and ovarian cancer;
Ms. Jolie subsequently opted to have prophylactic surgeries to reduce her risk of developing
these diseases. Her disclosures in New York Times op-eds raised public awareness about
genetic testing and inspired people to consider testing themselves, in a collective
phenomenon called “The Angelina Effect” (Jolie, 2013; Jolie Pitt, 2015; Park, 2013). In an
article exploring The Angelina Effect, the author stated the following:

Scientific uncertainty is unavoidable. Genetic screening, if not in its infancy, is
barely out of childhood. And the battle against all disease — especially cancer —is
one we've been waging for millennia. The wisdom gained in the lab needs to be
matched by the wisdom of both caregivers and patients, and that requires hard
thinking and reasoned discussion. (Park, 2013, “The Map of Health,” para. 5)

Altogether, the popular media reflects the concurrent curiosity and caution with which
genetic and genomic innovations are received, by the general population and genetic
counselors alike. It is in this context that genetic counselors are, along with everyone else,
struggling with complexity, ambiguity, and uncertainty and attempting to make sense and
best use of innovations in genetic and genomic sciences.

Genetic counselors have been identified as uniquely positioned to transition

genomic technologies into clinical practice (Mills & Haga, 2014; O’Daniel, 2010). However,



there is debate as to the kind and extent of effort needed to do so. Some suggest that
incorporation of genomics into genetic counseling practice necessitates a paradigmatic shift
(Mills & Haga, 2014; Weitzel et al., 2011), so extensive as to necessitate a change in name.
Genetic counselors will play an important role in ushering in this new era of
testing; however, it will warrant a shift from traditional genetic counseling to

‘genomic counseling.” This shift will be marked by a move from reactive genetic

testing for diagnosis of primarily single-gene diseases to proactive genome-based

testing for multiple complex diseases for the purpose of disease prevention. (Mills &

Haga, 2014, p. 689)

The above vignette represented accommodation of complexity, allowing the extensive
influence of new technology to morph practice structures. Alternatively, others suggest
that genomics can be incorporated into genetic counseling as a natural extension of the
profession’s core skills (Everett, Gustafson, & Raymond, 2014; Gettig, 2010; Wicklund &
Trepanier, 2014), a shift in scale rather than paradigm, an assimilation of new information
into existing patterns of work. Even still, it is acknowledged that “the routine incorporation
of genomic medicine will likely induce differences in the scope, approach and process of
genetic counseling” (Ormond, 2013, p. 189) and will potentially require that genetic
counselors critically assess and update knowledge and models of professional practice
(Wicklund & Trepanier, 2014).

Given the evidence that genetic counseling practice is currently influenced by
innovations in genomic technologies, some have called for a reappraisal of the content of
graduate and continuing professional education offerings to assist genetic counselors with
absorbing this expanded scope and assuming this new role (O’Daniel, 2010; Weitzel et al.,
2011; Wicklund & Trepanier, 2014). However, little is known about the professional

learning of genetic counselors once finished with the requirements of graduate training.

Indeed, little is known about the continued professional learning and development of



genetic counselors in general. From the moment a genetic counselor enters the profession,
she is responsible for “demonstrat[ing] initiative for continued professional growth...
display[ing] a knowledge of current standards of practice and show[ing] independent
knowledge-seeking behavior and lifelong learning,” as dictated by established practice-
based competencies (ABGC, 2013a). Yet the content and process of this continued
professional learning remains largely unexplored, as does the extent to which capacity to

learn could be complicated by the complexity, ambiguity, and uncertainty of innovations.

Problem Statement

In line with the tenets of the profession and recognizing contextual factors
surrounding genomics, innovations confer on the genetic counselor a pressing responsibility
to update professional skills and knowledge to incorporate innovations into practice. Few
studies were published about the learning, strategies, and resources utilized by genetic
counselors to acquire new knowledge, skills and attitudes that, when enacted, alter a
professional’s approach to her work. Indeed, previous research about continued
professional learning activities of genetic counselors was limited. The purpose of this study
was to explore the learning strategies and resources utilized by genetic counselors, with
particular attention to the learning which occurs in response to innovation. Knowledge of
the professional learning of genetic counselors could guide selection and enhancement of
existing training and education endeavors, support improvements in daily practice, and
facilitate the translation of advances in basic sciences to clinical care. Additionally, such
knowledge could inform the development of new professional learning opportunities such

continuing learning and education programs or coaching resources.



Purpose of the Study

To better understand genetic counselors’ professional learning in response to
innovation, this study aimed to answer the following research question: how do genetic
counselors leverage learning to incorporate scientific innovations into practice? This study
was guided further by additional research sub-questions:

- What strategies do genetic counselors utilize for continued professional learning?

- What roles do colleagues play in the professional learning of genetic counselors?

- How do specialization and years of experience influence selection of strategies?

- How does ambiguity tolerance influence selection of strategies?
The goal of this study was to gather genetic counselors’ perspectives on the above research
guestions. By utilizing critical incident questionnaires, interviews, and a database of
continuing education activities, this study sought to contribute a detai