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Abstract
Introduction: Few qualitative studies have explored the attitude of prescribers towards the implementation of
pharmacogenomic testing in the family medicine (FM) setting, and none among FM residents. The purpose of
this study was to describe the level of engagement and interest in the implementation of pharmacogenomic
education and testing in an FM clinic within a residency program.
Methods: A qualitative study utilizing semistructured interviews was conducted among prescribers within the
FM clinic at The Brooklyn Hospital Center (TBHC). Voluntary prescribers included FM residents and attendings.
No prescribers were excluded. Prior to the interview, informational sheets about pharmacogenomics were
provided to standardize participant knowledge base. The research team created an interview guide of speci\c
open-ended questions. Interviews were audio recorded and transcribed until a point of saturation was
achieved. Transcripts of interviews served as data for analysis. Coding and analysis were performed to
develop a hypothesis. No formal statistical analysis was required.
Results: Of the total 28 providers eligible for participation, 15 were recruited and interviewed (53% response
rate). Based on analysis of interview data, four key conceptual concerns emerged regarding bene\ts and risks
of testing, feasibility, accessibility, and modi\cation of FM residency training curricula.
Conclusion: Positive attitudes and perceptions provide support for pharmacogenomic education and testing to
be incorporated into FM residency curricula. Addressing practical barriers, such as curricular education and
training, will allow for expansion of such initiatives in the future.

Introduction
Pharmacogenomic testing aims to identify genetic risk for treatment nonresponse or adverse medication effects to
determine optimal pharmaceutical therapy.1 The \rst identi\cation of genetic in_uences on drug response dates
back to the 1950s, when links between inheritance or ethnicity and aberrant drug responses were discovered.2
Pharmacogenomic testing contributes to optimal pharmacotherapy management for a variety of conditions,
including cardiovascular disease, venous thromboembolism, and cancers. Its use for prescribing in family medicine
(FM) practices potentially helps to avoid adverse effects and ineffective treatment. For example, testing for
presence of the HLA-B*1502 gene can prevent occurrence of Stevens-Johnson syndrome (SJS) and toxic epidermal
necrolysis (TEN) in patients being treated with carbamazepine.3
There is a growing interest in and awareness of the importance of pharmacogenomics in medical practice. However,
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providers have expressed concerns regarding implementation of testing in routine care.3 Documented barriers
include lack of training, reimbursement, and uncertain proof of improved outcomes.4 Although the \eld has grown
tremendously, there has been minimal uptake of pharmacogenomic services in the primary care setting. Only 7% of
hospitals in the United States offer routine pharmacogenomics testing services.4 Despite this, few studies have
explored the attitude of FM prescribers towards implementation in FM settings, and none among FM residents.1,5,6
The purpose of this study was to describe the level of engagement and interest in the implementation of
pharmacogenomic testing among health care providers in an FM residency program. Training and engagement of
the next generation of residents is imperative to expansion and implementation of pharmacogenomic testing.

Methods
This qualitative study uses semistructured interviews of prescribers practicing in the FM Clinic at The Brooklyn
Hospital Center (TBHC) in Brooklyn, New York.7 Interviews were conducted from January 2017 through February
2017. The institutional review board at TBHC approved this study.
Participants were recruited from the FM clinic at weekly clinician meetings. All prescribers in this setting were
eligible, and none were excluded. Subjects who agreed to the research participated in a semistructured, open-ended
interview. The interviews were conducted over a 2-month period by one member of the research team. All interviews
were audio recorded and identi\ed using subject code numbers. Prior to the interview, participants were provided a
one-page document containing basic information on pharmacogenomic testing to standardize the knowledge base.
Comprehension was not assessed. Topics covered included the purpose of pharmacogenomics testing and
examples of clinical use.
The team created an interview guide (Table 1) that listed open-ended questions to be probed in a particular order.
The interview guide was piloted for ease of comprehension. These data were not included in the \nal results.
Interviews were transcribed verbatim in Microsoft Word and veri\ed with the research committee. Team members
who performed the transcription did not participate in the coding process. Transcripts were made available to all
participants upon request. An inductive, qualitative content analysis was performed simultaneously with
interviewing to determine a point of saturation. Open coding was performed by the same two members of the team
through simultaneous reading of each transcript to determine codes that emerged from the text. Codes were revised
as data became available. The larger research team met to group similar codes into mutually exclusive categories.
These categories were used to develop key conceptual concerns based on the emerging themes. Multiple team
members participated in the coding process in attempt to mitigate subjective bias.

Results
Baseline demographic information and quotes representing the four key conceptual concerns identi\ed are
presented in Tables 2 and 3, respectively. Participants believed that pharmacogenomic testing offers advantages by
providing precise information to optimize pharmacotherapy. This allows prescribers to transition from broad
population-based treatments to patient-speci\c therapies. Despite this favorable view, participants expressed
concerns of clinical validity, patient health literacy, cost-effectiveness, clinical utility, and safeguarding of
information.
Implementation of pharmacogenomic services may lead to concerns of feasibility and time constraints in the
workplace. However, a majority of interviewees felt that the additional time required to perform and interpret
pharmacogenomics lab results would be worthwhile. Respondents also expressed beliefs that FM practitioners
should serve as the gatekeeper of pharmacogenomic testing. Participants expressed a desire to collaborate with
specialists and clinical pharmacists to make these medication-related modi\cations.
Participants felt that adjustments to FM residency curricula are necessary before pharmacogenomic services can
be widely implemented in primary care settings. They expressed a desire for training on topics of clinical use and
resources since educational exposure is minimal. Due to the structure of residency training, residents noted that
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opportunities to utilize pharmacogenomic services may depend on the attending physicians within the program.
Therefore, it was suggested that education target all FM prescribers, including attending physicians.

Discussion
To our knowledge, this is the \rst study to address FM residents’ attitudes and perceptions regarding
pharmacogenomic testing implementation. Participants in our study had an overall favorable view of
pharmacogenomics. However, due to minimal theoretical and clinical exposure during residency training, they were
unable to make a clear analysis of the risks and bene\ts of such services. This corresponds to \ndings from similar
studies among nontrainees that showed overlapping results regarding lack of knowledge, education, coursework
and training.8,9 Prescribers also indicated similar concerns of insuhcient time to counsel patients, especially those
with low health literacy.10,11
One noticeable difference from previous results is that our participants did not expand on ethical and legal concerns
that may exist with pharmacogenomic testing. The enthusiasm voiced by our participants may be due in part to lack
of experience handling this type of sensitive information. We recommend for any educational curriculum to include
a debate on the bene\ts and risks of pharmacogenomic testing, including ethical and legal implications, to facilitate
critical thinking about these issues.
Based on our results, we recommend that such a curriculum include formal didactic lectures and/or webinars about
DNA structure, concepts of drug absorption, distribution, metabolism and excretion, available resources, and
application in a clinical setting. We recommend providing opportunities for practical experiences, interdisciplinary
collaboration, counseling patients at various levels of health literacy, and ordering, interpreting, and discussing test
results. All educational experiences should be designed for any level of provider (resident or attending physician).
When possible, we recommend including clinical pharmacists in the design and delivery of these educational
interventions.
This study has several limitations. Due to the qualitative design of this study, data cannot be generalized to a larger
population or prescribers from other facilities. Although a majority of FM residents at this institution participated in
the interviews, the population size is small and may also limit generalizability. Next, due to the open-natured study
design, it is possible that all relevant data were not gathered. Lastly, responses collected were highly dependent on
the clinical experience and perspectives of study participants. Since all study participants practice at the same
facility, they may share similar experiences and understandings.
Pharmacogenomic services are projected to be more readily available in the next 5 to 10 years. Therefore, the
current generation of residents would bene\t from exposure to the clinical validity and utility of various
pharmacogenomic tests during their years of training. There is a responsibility to the providers of the future to \ll
these educational and knowledge gaps.

Conclusion
Positive attitudes and perceptions provide support for pharmacogenomic education and testing to be incorporated
into FM residency curricula. Addressing practical barriers such as curricular education and training will allow for
expansion of such initiatives in the future.

Tables and Figures
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