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Abstract

Because of the higher yield over traditional chromosomal analysis, chromosomal microarray
analysis (CMA) is being used increasingly in prenatal diagnosis. Unfortunately, the clinical
implication of many copy number variants found on prenatal CMA is uncertain, complicating
genetic counseling. Recognizing that uncertain results will be encountered frequently as more of
the genome is assayed prenatally, we set out to understand the experiences and needs of genetic
counselors when counseling patients about uncertain prenatal microarray results, their comfort
with various aspects of prenatal genetic counseling, and their interest in additional education and
training about prenatal microarray testing. We first interviewed 10 genetic counselors about their
experiences of providing pre- and post-test genetic counseling about prenatal CMA. Based on the
findings from the counselor interviews, we developed items for a survey to assess the prevalence
of genetic counselors’ attitudes towards, experience and comfort with, and educational needs
regarding prenatal CMA. Based on surveys completed by 193 prenatal genetic counselors, we
found that when there is an uncertain CMA result, only 59% would be comfortable providing
genetic counseling and only 43% would be comfortable helping a patient make a decision about
pregnancy termination. Being less comfortable was associated with seeing fewer patients having
prenatal CMA testing. Respondents expressed a high degree of interest in additional education
about prenatal CMA and counseling about uncertain results. Further genetic counselor education
and training aimed at improving counselors’ personal comfort with uncertain results and
communicating about them with patients is needed.
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Introduction

Chromosomal microarray analysis (CMA) can be used to detect small deletions or
duplications of genetic material not detectable by traditional karyotyping techniques
(Shaffer 2007). It has been recommended as a first tier test for evaluating children with
developmental disabilities and multiple anomalies (Miller 2010). Because of the greater
yield over traditional chromosomal analysis, CMA is being used increasingly in prenatal
diagnosis and may replace karyotyping in high risk pregnancies (Brady 2014; Callaway
2013; Crolla 2014; Donnelly 2013; Hillman 2013a; Wapner 2012). The interpretation of
some copy number variants (CNVs), however, is complicated and relies in part on the
frequency of the CNV in healthy controls and information available in databases. Database
information is usually based on phenotypes of children who had CMA testing done
postnatally because of a clinical problem and is therefore potentially biased towards the
severe end of the phenotypic spectrum (Benn 2013; Connelly 2013; Hehir-Kwa 2013).

Uncertainty about the expected phenotype associated with CNVs found in a prenatal
microarray testing sample can lead to distress in the pregnant woman and her partner, and
complicate decision-making (Bernhardt 2012; de Jong 2013; Hillman 2013b; Klugman
2013; Stark 2013). Although less well studied, positive prenatal testing results can also
cause health professionals to experience distress (Menezes 2013). The negative impact of
such results has been attributed to a variety of factors, including the task of breaking bad
news, urgency in decision-making, and countertransference (Menezes 2013). When results
are uncertain, the challenges to genetic counselors are magnified (Bernhardt 2012). In these
situations, a variety of factors may lead to genetic counselor distress including their inability
to provide precise outcome information, patients’ decisions to terminate pregnancies based
on such results, and concerns about psychological harm to patients caused by uncertain
results (Mikhaelian 2013).

When confronted with uncertainty, clinicians and patients alike attempt to address the
resulting anxiety by gathering information to reduce uncertainty (Brashers 2013). Whether
or not results are uncertain, genetic counselors routinely seek out and provide patients with
all available information about genetic testing results so patients can make well-informed
decisions. From the patient’s perspective, however, uncertainty may remain or be increased
even when all available information has been discussed and understood. This is because
much of the information about the implications of genetic test results is probabilistic and
therefore inherently uncertain (for example, “there is a 20% risk for intellectual disability™).
Moreover, there is often ambiguity about the magnitude of the risk (for example, “the risk of
intellectual disability is between 5 and 30%”). The genetic counselor must then assist the
patient in making a decision about the pregnancy in the face of considerable uncertainty and
ambiguity.
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As suggested by Rene Fox (1980) clinicians will face additional uncertainty when they are
unable to distinguish between their own personal lack of knowledge and the limitations of
the currently available information. This type of uncertainty is likely at the core of the
observation that physicians with less clinical experience have more anxiety associated with
uncertainty (Politi 2010). As they gain more clinical experience working with new testing
technologies, many genetic counselors come to realize that uncertainty and ambiguity are
part of the genetic testing and counseling process, and report accepting that some questions
simply cannot be answered through information seeking (Runyon 2010). Indeed, with the
advent of new genomic testing technologies, such as whole genome and whole exome
sequencing, the frequency with which genetic counselors will be faced with uncertain
information will increase. Paradoxically, patients may actually expect higher levels of
certainty about predictions relating to health and development as they utilize new genomic
testing modalities (Kenen 2011). Experts recognize, however, that variants of uncertain
significance will be encountered frequently, and pathogenic changes will be found in genes
that may or may not impact the patient’s phenotype (Kohane 2006; Stark 2013; Jacob 2013).
This implies that genetic counselors will often be called upon to discuss information of
uncertain consequence with patients, and when such information becomes available
prenatally, decisions will need to be made quickly, and at a time that is particularly
emotionally charged.

There have been few studies exploring how genetic counselors deal with uncertainty, and
little guidance as to the types of education and training needed to help them assist patients
making decisions in the face of uncertainty (Kenen 2011). Recognizing that uncertain results
will be encountered more frequently as prenatal testing expands, we set out to understand
the experiences of genetic counselors when counseling patients about uncertain prenatal
microarray results, their comfort with various aspects of prenatal genetic counseling, and
their interest in additional education and training about prenatal microarray testing.

METHODS
OVERVIEW

In this study, we first used qualitative methods to explore genetic counselors’ experiences
providing pre- and post-test genetic counseling regarding prenatal microarray testing. Based
on the findings from in-depth telephone interviews conducted with genetic counselors, we
developed items for a survey to assess the prevalence of genetic counselors’ attitudes
towards, experiences with, and educational needs regarding prenatal microarray testing. The
study was approved by the Institutional Review Board of the University of Pennsylvania.

INTERVIEW POTION

Recruitment—Participants for the interview portion of this study included genetic
counselors who participated in a multicenter prospective study “Prenatal Cytogenetic
Diagnosis by Array-based Copy Number Analysis,” coordinated through Columbia
University (study findings reported in Wapner 2012). One genetic counselor from each of
the 29 participating centers was sent an email by the study principal investigator at
Columbia University about the opportunity to participate in a telephone interview aimed at
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exploring their experience offering microarray testing to patients. Interested counselors then
contacted the University of Pennsylvania research coordinator to provide consent and set up
a time to be interviewed by phone. All interviews were conducted by the University of
Pennsylvania study principal investigator.

Data Collection—Interviews were conducted using a semi-structured interview guide
designed to elicit counselors’ experiences offering prenatal microarray testing, including
pre- and post-test counseling, as a part of the NICHD-sponsored study. Informed consent
was obtained before beginning the interview. Participants were asked to discuss one or more
challenging case examples. The questions were open-ended and probes were used to
encourage participants to elaborate on their responses. We also collected demographic data
from each participant, including years of experience and the approximate number of patients
seen who had opted to have prenatal microarray testing. The interviews lasted between 30
and 40 minutes and were audiorecorded.

Data Analysis—All audio recordings of the telephone interviews were transcribed
verbatim. The de-identified transcripts were then imported into the qualitative analysis
software NVivo 10 for coding and analysis. The study team developed and revised the
codebook based on themes that arose from the data. Two investigators independently coded
the transcripts after reaching standard intercoder reliability. In-depth analysis of the coded
data was performed in order to evaluate the similarities and differences in the experiences of
the participants.

SURVEY PORTION

Recruitment—RParticipants for the survey portion of the study were members of the
National Society of Genetic Counselors (NSGC) who were recruited either through postings
on NSGC on-line discussion forums or through personalized emails. Counselors were
eligible to complete the survey if they had discussed prenatal microarray testing with at least
one pregnant woman within the past year. We first posted an announcement of the survey
and survey link on the NSGC Prenatal Counseling/Ultrasound Anomalies Special Interest
Group (SIG) discussion forum. A week later, we posted an announcement of the survey on
the NSGC main discussion forum, and then re-posted the announcement a week later. One
week after that, we sent a personal email and survey link to 125 randomly selected genetic
counselors who listed their specialty as prenatal counseling. We excluded those counselors
to whom an incentive had been paid already for having completed a survey (see below).
Surveys were completed between February and April of 2013.

Data Collection and Analysis—The survey instrument was developed by the study
team and included a series of items to assess level of interest in education or training related
to various aspects of prenatal testing, including microarray testing, using a 4-point scale
ranging from 1 = not at all interested to 4 = very interested. Items assessing comfort with
various aspects of prenatal genetic counseling, including counseling about a range of
possible prenatal microarray results were also presented with a scale from 1 = very
uncomfortable to 4 = very comfortable. Sociodemographic items were included to gather
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data about each counselor’s years of experience, number of patients having prenatal
microarray testing, gender, age, race, and ethnicity.

An informed consent statement was included at the beginning of the survey, and respondents
could complete the survey after checking a box indicating that he or she provided informed
consent to participate. Survey responses were anonymous. At the end of the survey,
respondents were taken to a second completely separate survey asking them to provide their
email address so we could send them a $10 e-gift card.

Responses to the interest in education and comfort items were dichotomized in the middle.
Data were analyzed using SPSS 16.0. Chi square analyses were performed to look for
differences according to sociodemographic and practice variables.

Interview portion

Telephone interviews were conducted with 10 genetic counselors. All participating
counselors were female. They had between 3 and 14 years experience as a genetic counselor
(median = 6 years). Except for one, all counselors indicated that their experience in genetic
counseling occurred exclusively in prenatal settings. They reported having seen between 8
and 400 women who opted to have prenatal microarray testing (median = 100).

Genetic counselors were greatly impacted by the uncertainty associated with some prenatal
microarray results. This was most obvious during the portion of the interview when
participants were asked to discuss their most challenging cases. All of the interviewees
discussed one or more cases in which women received positive results, generally results of
uncertain significance. Participants highlighted the lack of information about the
implications of many copy number variants, resulting in their inability to provide patients
with a numerical probability to express the likelihood of their baby having a problem. One
counselor said:

...these cases are frustrating because also you’re not really able to put a number
on what is your increased risk—what is the chance that this child actually is going
to have autism? (PR13)

Other genetic counselors focused on uncertainty resulting from the phenotypic variability
associated with many copy number variants, resulting in frustration for both the patient and
the genetic counselor:

So it was a particularly hard case to give any sort of phenotypic range because it
was anywhere from completely normal to mental retardation and developmental
delay. ...No percentages and really no additional information and no way to get
additional information. So this case was very, very difficult because she was very
insistent on having more information, which is completely understandable. It was
frustrating for me because I couldn’t provide her any additional information. It was
frustrating for her because she couldn’t get any. (PR17)
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Another genetic counselor lamented about the lack of information about prognosis
associated with many copy number variants:

It’s frustrating especially as this technology has taken off and there’s just not a lot
of data about these esoteric deletions or duplications. All you can do isgo to a
family and say, “Well, we found a change, but there are only 3 cases in the
literature and one’s walking around and fine and the other 2 have severe mental
retardation.” (PR04)

Such situations are all the more difficult because the genetic counselor is regarded as an
expert and accustomed to providing answers to patient questions:

| always want to be able to provide as much information so that a patient feels
comfortable with what diagnosis we’re giving. | think for me what was most
uncomfortable was just the limited amount of information that we could provide. ...
I think with a lot of things, the counseling piece of results isn’t out there as far as
guidelines of what should we be telling patients for the range. (PRO6)

Not being able to predict the type of result that might come from microarray testing was
viewed as one of the drawbacks to prenatal CMA testing:

So, it’s a little bit of a black box with the microarray—you don’t really know what
you’re getting into. Until you’ve got it. (PR04)

Dealing with uncertain results often left genetic counselors unsure of how to help patients
make decisions about their pregnancies:

PR10: | was already very nervous about providing their results, because | didn’t
know what | would do if it were me. So | knew that it was going to be difficult
information to provide to someone, and I...1 thought during the session that she
took it well. She was overwhelmed. | had printed out the reports that were
available; we went over those together. | made copies of them for her. But then
when she said things like ‘I wish | didn’t know this information’ and ‘what am |
supposed to do with this information?’, then | felt more like...I guess I didn’t really
know what to say because | probably wouldn’t know what to do either.

Interviewer: Now presumably, in the course of providing counseling over the
years, you’ve had other couples who have had results that are difficult to interpret.
You know, small markers or whatever. Or haven’t you maybe?

PR10: No, I think this had been probably the most difficult results that I’ve had to
deliver.

The counselors interviewed discussed how the phenotypic uncertainty associated with many
copy number variants engendered significant distress for patients. This was especially true
for the many patients who sought out microarray testing for reassurance that their baby was
all right. One counselor said:

And they did a test to get reassurance that their child didn’t have Down syndrome.
Not only did we not give them reassurance, but we added uncertainty. It was
completely not what they went into the test expecting. (PR0O6)
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Several genetic counselors discussed the relief they felt when one of the expert physicians

associated with the study relayed uncertain findings to the patient. One counselor said:

PRO7: “.... based on either a case report or the literature, the review board has felt

that it needs to be reported because of the possibility of it manifesting differently.
Interviewer: And so how did you handle that particular information then?
PRO7: [Expert Physician] calls the patient, which is nice.

I nterviewer: What makes that nice?

PRO7: Well, so you don’t have to do it yourself.

Other genetic counselors admitted to doubting themselves because they were not confident
they were relaying all the information that could be known about a particular finding. In

such cases, it was helpful when one of the expert physicians associated with the study
volunteered to discuss the implications of the findings with a patient:

““| guess what helps me is that there’s somebody else saying the same thing | am

and for patients like reinforcing the same information or lack thereof, is | guess can

be helpful for them to at least accept the results.” (PR17)

One counselor talked about how she wished that there was someone else she could consult

with to help interpret the implications of the patient’s uncertain microarray results.

PRO5: | guess I couldn’t tell her exactly what it meant. | just told her about that
condition but that I didn’t know if that would be what her baby actually had.

Interviewer: So were you feeling as though somebody out there had the
information but you just weren’t able to tap into it?

PRO5: | think if we ultimately just couldn’t tell her exactly what it meant, | needed

somebody bigger than me to say that. It’s hard for me to make that call. ...1 felt like

| just needed somebody else to say “we can’t really tell you.” | just felt kinda lost..

like I was dealing with the case myself”.

Survey portion

In total, 193 genetic counselors responded to the survey, and 188 respondents completed all

survey questions. One hundred nineteen counselors responded to the postings on the

discussion forums. Seventy-four counselors (59.2% response rate) completed the survey

after receiving the email invitation.

Information on sociodemographics and professional experience of survey respondents is
included in Table 1. Nearly all respondents were female and white, and the majority had less
than 10 years of experience. The majority had offered prenatal microarray testing to fewer

than 10 patients.

Comfort with various aspects of patient care relating to prenatal testing is included in Figure
1. Over 80% of counselors were comfortable with most aspects of counseling relating to
prenatal diagnosis, including some circumstances in which the outcome might be uncertain,
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such as a mosaic result on CVS or a small marker chromosome found on amniocentesis.
Sixty-seven percent of counselors were comfortable obtaining information to clarify the
meaning of an uncertain microarray result, 59% were comfortable providing genetic
counseling about an uncertain prenatal microarray result, and only 43% were comfortable
helping a patient make a decision about terminating a pregnancy if there is an uncertain
prenatal microarray result. In bivariate analysis looking for an association between comfort
and years of experience, age, and volume of patients having CMA testing, the only
significant differences were that counselors seeing more than 10 patients having testing were
more likely to be comfortable providing genetic counseling about an uncertain prenatal
microarray result (69%) than were counselors seeing 10 or fewer patients (52% comfortable;
p =0.033). Counselors seeing more than 10 patients were also more comfortable helping
patients make a decision about the pregnancy in the face of an uncertain prenatal microarray
result (52% comfortable) than were counselors seeing fewer than 10 patients having testing
(35%; p=0.035).

Data on interest in additional training or education relating to prenatal microarray testing are
included in Figure 2. Respondents expressed the most interest in locating resources for up-
to-date information on the implications of specific insertions or deletions (96% interested),
dealing with the uncertainty of results (90% interested), and communicating abnormal or
uncertain results to patients (88% interested). In bivariate analysis to look for an association
between educational interests and years of experience, age, and volume of patients having
CMA testing, the only significant differences were that counselors seeing 10 or fewer
patients having testing were more likely to be interested in education relating to dealing with
uncertain results (95%) than were counselors seeing more than 10 patients (83%; p=0.011),
and counselors seeing 10 or fewer patients having testing were more likely to be interested
in education relating to communicating abnormal or uncertain results to patients (93%) than
were counselors seeing more than 10 patients (79%; p=0.008).

DISCUSSION

Through interviews with genetic counselors, we found that counseling women about
uncertain results is challenging. Our survey showed that nearly all prenatal genetic
counselors are comfortable in situations where there are data available to quantify possible
outcomes. Thus, most respondents would be comfortable providing counseling about
prenatally diagnosed Down syndrome, an apparently balanced translocation, or an obviously
abnormal prenatal microarray result. Fewer counselors were comfortable when there was
less certainty about outcomes, such as a prenatal diagnosis finding of a variant of unknown
significance on CMA. In such a situation, only 59% would be comfortable providing genetic
counseling and only 43% would be comfortable helping a patient make a decision about
pregnancy termination. Counselors who were less comfortable were significantly more
likely to see fewer patients having prenatal CMA testing.

Genetic counselors expressed a high degree of interest in additional education about prenatal
microarray testing, especially in education about locating resources for current information
about the implications of uncertain results, as well as additional education and training about
how to manage abnormal results, communicate about them with patients, and assist patients
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with decision-making after receiving results. Counselors seeing fewer prenatal CMA
patients were more interested in additional education.

Our interviews confirmed that when a CNV is found on a prenatal sample, genetic
counselors will routinely seek out information about the clinical implication of the CNV.
Several CNV databases are available that provide up-to-date information about genotype-
phenotype correlations (Callaway, 2013; Donnelly 2013). Additional information about the
range of phenotypes associated with more common deletions and duplications is also being
collected and summarized, and made available through the website
www.prenatalmicroarray.org. Information in the databases, however, is based primarily on
CNVs found in pediatric patients who were tested because of a clinical abnormality.
Because of this, phenotypic information may be skewed towards the severe end of the
spectrum, especially because there is wide variability in clinical involvement for many
CNVs. Through the on-going NIH-supported study “Prenatal cytogenetic diagnosis by
array-based copy number analyses,” cases with CNVs diagnosed prenatally are being
identified and followed until age 3 in order to avoid the ascertainment bias that is inherent in
postnatally identified patients (Donnelly 2013).

However, even when complete data is available about the expected phenotypic range
associated with a particular CNV, uncertainty often remains. At best, the information may
provide the probability of a problem, or a range of issues that might be associated with the
deletion or duplication. In some cases, information is inconsistent or contradictory and leads
to increased uncertainty and ambiguity. But, access to accurate and up-to-date information
can reassure the counselor that she is as knowledgeable as possible about the implications of
a finding, increasing her own confidence. She will likely be viewed by the patient as a
competent and expert source of support who is a collaborator in information gathering and
evaluation. The next part of her job will be to communicate the information to the patient,
along with its associated uncertainties and ambiguities, and to help the patient make
decisions based on the available facts.

These tasks are part of the widely-agreed upon goals of genetic counseling including
educating patients and promoting informed decision-making (Veach 2007). Practice-based
competencies to achieve these goals have been outlined by the Accreditation Council for
Genetic Counseling (2013) and current genetic counselor graduate programs base their
curricula on training students to demonstrate these competencies. The competencies, though
broad and comprehensive especially with regard to counselor knowledge about genetics and
risk communication, do not address how to promote informed decision-making when
confronted with uncertain results. This is surprising, since uncertainty has always been part
of genetic counseling. For example, results of molecular, cytogenetic and fetal ultrasound
tests frequently yield uncertain findings. With more experience, many genetic counselors
learn the best ways to help patients understand and accept uncertain information. But given
the high degree of interest in education expressed by survey respondents, including those
with considerable experience, it is clear that both genetic counseling students and practicing
counselors need and want additional training in this area.
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In other clinical arenas, important choices patients make are frequently based on a shared
decision-making model in which patients and clinicians discuss available facts and share
personal preferences and values. A trusting relationship in which the clinician knows the
patient as a person, and understands her values, experiences and informational needs is
central to shared decision-making (Epstein 2013; Han 2013). When there are uncertainties
relating to potential outcomes, shared decision-making can promote patient autonomy
through a patient-clinician partnership aimed at helping patients achieve clarity about their
preferences in the face of complexity, inadequate evidence, and irreducible uncertainty.
Evidence suggests that when there is a strong patient-clinician relationship, patients will feel
increasingly competent to engage in the decision-making process when faced with high-
stake choices in the face of uncertainty and ambiguity (Epstein 2013; Politi 2007).

Although patient autonomy is a cornerstone of genetic counseling, a shared decision-making
model is rarely discussed in the context of genetic counseling. Several scholars have
suggested that this absence relates to the central role of non-directiveness in genetic
counseling. This focus may lead the genetic counselor to limit her own involvement in the
deliberative process that is part of shared decision-making (Kessler 1997; White, 1997; Hunt
2005). Non-directiveness may also inhibit the counselor’s ability to utilize a full range of
counseling techniques, knowledge and experience, thereby reducing her effectiveness in
assisting patients who need to make important decisions in the midst of a crisis (Weil 2006).

In situations involving prenatal CMA results when information is unavailable or
inconsistent, or when the genetic counselor feels insecure in her own state of knowledge, she
may be even more reluctant to participate in decision-making (Bernhardt 2010). In her
critique of non-directiveness, White (1997) suggested that counselors should focus less on
being an expert providing information and more on the deliberative process in which the
counselor and client mutually engage in problem solving. Such practice is reflected in the
reciprocal-engagement model of genetic counseling that guides much of the current student
training (Veach 2007). In this model, the practice of genetic counseling, including
education, counseling, and support with decision making is modulated by the genetic
counselor-patient relationship. Recent research has documented that although genetic
counseling graduate program directors and practicing genetic counselors support the goals of
the reciprocal-engagement model, the psychosocial skills that are integral to the model may
be more challenging to develop and implement within a session (Hartman 2013).

As currently practiced, most genetic counseling sessions are predominated by presentation
of clinical and genetic information with little time devoted to values clarification and
facilitation of decision-making (Roter 2006; Ellington 2011). This is likely because genetic
counselors are generally confident in their skills as information givers and less confident is
their skills relating to the psychosocial components of genetic counseling (Borders 2006).
As noted above, counselors’ over-reliance on adopting a non-directive stance may inhibit an
interactive skills-based approach to genetic counseling. When information is uncertain or
unavailable, a genetic counselor who is accustomed to being viewed as an expert may feel
that her credibility is threatened, and may be unsure how to help the client (Sarangi and
Clarke 2002; Braddock 2013). However, even when there is uncertainty or inadequate
medical evidence, the process of the provider and patient engaging in shared decision-
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making has a positive effect on the patient’s confidence in her decision and trust in her
provider. Adopting a model of shared decision-making is also associated with a reduction in
the stress level of the clinician (Shaw 2013; Braddock 2013).

Study limitations

Qualitative studies aim to identify a broad range of experiences and our findings from the
interview portion of the study were not intended to quantify the prevalence of any particular
experience. In the interview portion of the study, a limitation is the small number of genetic
counselors who were interviewed. Moreover, those genetic counselors who volunteered to
be interviewed may have been systematically different from eligible counselors who were
not interviewed. Furthermore, the eligible genetic counselors who were providing genetic
counseling to women having microarrays as a part of the NIH-funded study may not be
representative of prenatal genetic counselors in general. Likewise, those genetic counselors
that completed a survey may differ from survey non-respondents.

Implications for practice and training

In this study, nearly all genetic counselors surveyed expressed interest in further education
and training relating to dealing with uncertain results and communicating about them with
patients. This training will need to be incorporated into both the didactic and clinical
supervision portions of graduate school training and made available as continuing education
for the practicing genetic counselor.

As discussed above, much of this communication and counseling should be taking place in
the context of shared decision-making. Successful strategies for training other clinicians,
primarily physicians, to engage in shared decision making are relevant for genetic counselor
training. It is acknowledged that in order to help a patient make a decision under conditions
of uncertainty, the clinician will need to take it upon herself to first become comfortable
with uncertainty (Braddock 2013). This can be facilitated through a variety of self-care
modalities aimed at helping the counselor to more globally attend to the anxiety that may
result from uncertainties by becoming more in touch with herself. Engaging in
contemplative practices, such as mindfulness, will allow the counselor to monitor her own
feelings, biases, and assumptions, likely influencing her care of the patient This awareness
will help her engage in active listening, identify indications of patient’s understanding and
receptivity, and assist patients in making personal meaning of the information and choices
offered (Epstein 2013). Reflective writing can be a powerful tool in expressing feelings
associated with uncertainty and in supporting professional development by helping
clinicians learn to cope with uncertainty (Nevalainen 2010). Peer support groups and formal
individual supervision can serve as a forum for discussing distressing patient interactions
and promoting self-care (Menzes 2013). Communication skills training workshops can
enhance the skills of practicing genetic counselors by increasing confidence and allowing
reflection on their own practice (Dunlop 2011). Many potential strategies to facilitate skills
acquisition and to promote competence and confidence for genetic counselors have been
outlined elsewhere (Peters 2010).
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Research recommendations

Research is needed to identify the best ways to help genetic counselors accept the
uncertainties associated with many new genetic testing technologies. Trials of some of the
modalities outlined above could lead to implementation of programs to enhance counselors’
comfort with uncertainty and their ability to remain non-directive while engaging the patient
in values-based decision-making. Current research assessing the process and outcomes of
genetic counseling for genomic sequencing may also shed light on optimal ways to help
patients make decisions based on uncertain information.

Research also is needed to understand both why genetic counselors have difficulty

implementing a reciprocal engagement model of genetic counseling and possible ways to
incorporate shared decision-making into genetic counselor practice. Novel approaches to
graduate teaching and continuing education modalities need to be outlined and evaluated.

CONCLUSIONS

Chromosomal microarray testing on fetal samples obtained through CVS and amniocentesis
is likely to play a major role in current and future prenatal care. With the recent
announcement by several laboratories of the addition of a limited number of CNVs to their
testing panels, it also is likely to be incorporated into non-invasive testing of fetal cell-free
DNA obtained from maternal blood (Srinivasan 2013). As genetic testing, including prenatal
microarray testing, is incorporated into mainstream clinical care, genetic counselors will
increasingly be called upon to assist clinicians whose patients receive positive or uncertain
results. Genetic counselors will need to have the skills to access information about the
implications of results, training to assist patients who are making decisions in the face of
uncertainty, and ongoing support as they are faced with challenging counseling sessions.
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Item
Providing genetic counseling about prenatally
diagnosed Down syndrome

Providing genetic counseling about a prenatally
diagnosed apparently balanced translocation

Providing genetic counseling about a normal
prenatal microarray result

Providing genetic counseling about a mosaic
result on a CVS

Explaining second trimester abortion options

Providing genetic counseling about an abnormal
prenatal microarray result

Helping a patient make a decision about
terminating a pregnancy if there is an abnormal..

Accepting that we sometimes don’t know what a
prenatal microarray finding means

Providing genetic counseling about a small marker
chromosome found on amniocentesis
Obtaining information to clarify the meaning of an
uncertain microarray test result
Providing genetic counseling about an uncertain
prenatal microarray result
Helping a patient make a decision about
terminating a pregnancy if there is an uncertain..
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Figure 1.
Comfort with patient care relating to prenatal testing
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Type of Training/Education

Locating resources for up-to-date information on
implications of specific insertions or deletions

Dealing with uncertainty of results

Communicating abnormal or uncertain results to
patients

Understanding different types of microarrays

Understanding the needs of pregnant women
offered microarray testing

Assisting patients with decision-making after
receiving results

Interpreting laboratory reports

Understanding when to order a microarray

Serving as an educator about prenatal microarray
testing for other healthcare providers

Assisting patients with decision-making about
undergoing testing

Figure 2.
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Sociodemographics and professional experience of survey respondents

Table |

Variable % of total (n=193)
Age (years)

20-29 319

30-39 44.3

40-49 14.6

50 and older 9.2
Gender

Female 95.3

Male 47
Race

White 91.9

Non-white 8.1
Yearsin Practice

<5 379

5-10 279

11-20 24.7

>20 9.5
# patients opting to have prenatal CMA

none 5.1

1-10 51.8

11-50 35.9

>50 7.2
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