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1. INTRODUCTION:  Narrative that briefly (one paragraph) describes the subject, purpose and scope of the research.

 
 
 
 
 
 
   
 
 
 
 
 
 
 

2. KEYWORDS: Provide a brief list of keywords (limit to 20 words).

 
 

3. ACCOMPLISHMENTS:  The PI is reminded that the recipient organization is required to obtain prior written approval from the
awarding agency grants official whenever there are significant changes in the project or its direction.

What were the major goals of the project?
List the major goals of the project as stated in the approved SOW.  If the application listed milestones/target dates for important
activities or phases of the project, identify these dates and show actual completion dates or the percentage of completion.

Our first project aim was to characterize the use of germline genetic testing in patients diagnosed with 
prostate cancer in a safety-net setting using electronic medical record data from 2011 – 2021. The major 
goals of the aim for this year were to finalize a prostate cancer cohort at Boston Medical Center and conduct 
an interrupted time series analysis. Milestone 2, the completion of cohort-based descriptive analysis is 
completed as planned in with a slight delay from Month 14 to Month 20 due to the re-location of the PI from 
one institution to another, and the departure of analyst personnel. As of March 2022, we are on track to 
submit a full manuscript reporting on the descriptive cohort and interrupted time series design in May 2022. 

Our second project aim was to use qualitative key informant interviews to identify patient, provider, and 
clinical factors that influence the decision to pursue genetic testing and the impact of this testing on prostate 
cancer management. In this reporting period (Year 2), we aimed to finalize our Aim 2 protocol, train 
survivor-interviewers and research staff on interviewing, and obtain IRB approval for interviews (Milestone 
5, achieved in December 2020). In Year 2 we have hired a survivor-interviewer and two Spanish-speaking 
research assistants. They have translated all study materials to Spanish so that we can conduct the full scope 
of activities in Spanish, from outreach to compensating participants for interviews. This group has 
undergone extensive qualitative research interviewing training and practice to prepare them to collect data. 
We have developed a protocol (Milestone 4) and it has been tested and used successfully by the research 
team to conduct interviews.  

In the latter half of the year, we planned to identify potential participants within the medical record and 
through the distribution of study information cards to both patients and family members. Interviews are 
slated to continue through Month 26 for patients (May 2022), Month 27 for families (June 2022), and Month 
28 for providers (July 2022). Of note, we have already completed the provider interviews, and are on track 
to complete the patient interviews. Recruitment in both English and Spanish is active, with 12 interviews 
completed to date and several more scheduled. 

Most of what is known about implementing new cancer care procedures comes from large health 
care delivery settings, like comprehensive cancer centers and Veterans Affairs (VA), but most men 
do not get their cancer care in these settings. Many factors may contribute to a failure to receive 
genetic testing, including cost, a lack of available genetic counselors, mistrust of how results might 
be used, or lack of recommendation by a doctor. The goal of this proposal is to identify 
opportunities for health care delivery interventions that improve access to prostate cancer genetic 
testing to guide appropriate treatment and improve patient quality of life among a racially and 
socioeconomically diverse patient population treated at an urban safety-net hospital, Boston 
Medical Center (BMC). This project aims to: 1) Characterize the use of germline genetic testing in 
patients diagnosed with prostate cancer in a safety-net setting using electronic medical record data 
from 2011 – 2021; and 2) Use qualitative key informant interviews to identify patient, provider, 
and clinical factors that influence the decision to pursue genetic testing and the impact of this 
testing on prostate cancer management.  

Genetic testing; prostatic neoplasms; health care disparities; health services research; qualitative research; 
retrospective studies; safety-net providers 
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What was accomplished under these goals? 
For this reporting period describe: 1) major activities; 2) specific objectives; 3) significant results or key outcomes, including major 
findings, developments, or conclusions (both positive and negative); and/or 4) other achievements.  Include a discussion of stated 
goals not met. Description shall include pertinent data and graphs in sufficient detail to explain any significant results achieved.  A 
succinct description of the methodology used shall be provided.  As the project progresses to completion, the emphasis in reporting in 
this section should shift from reporting activities to reporting accomplishments.   

1) In the first year of the project, we aimed to complete the following major tasks as defined in the proposed
scope of work:

AIM 1 MAJOR TASKS: 
1. Assemble a cohort of prostate cancer patients treated at Boston Medical Center.

STATUS: This has been completed. We obtained IRB approval, obtained electronic medical records
from our Clinical Data Warehouse, and assembled a prostate cancer cohort for Aim 1. This step was 
completed as of December 2020. 

2. Clean data and complete quality verification.
STATUS: This has been completed. The source data obtained from the clinical data warehouse has
been cleaned and manipulated programmatically into an analytic dataset by excluding non-salient 
variables from the source data, combining similar variables across several source datasets into a single 
variable for analysis, collapsing variables into meaningful categories for analysis, and fixing structural 
errors like typos or invalid data formats. Below are the descriptive statistics of our current cohort 
displayed in tabular format. 

3. Cohort Analysis and Manuscript Preparation.
STATUS: This task is completed from an analytic perspective, and the only remaining task is to
finalize the manuscript and submit to a peer-reviewed journal. After some delays in preparing the final 
analytic dataset in Year 1, and the departure and transfer of the PI to a new institution, we have been 
able to transfer the analytic files, replicate preliminary results with a new analyst, and complete the 
cohort analysis. In concert with the entire study team, we have decided to report these findings along 
with the interrupted Time Series Analysis (See Major Task 4 below). 

4. Interrupted Time Series Analysis and Manuscript Preparation.
STATUS: This task is nearing completion. We have generated the interrupted time series graph and
model by converting referrals to a rate per 1,000 diagnoses. We are now working to conduct a series of 
robustness checks – varying the time lag, adjusting for seasonality, and identifying and incorporating 
time-varying confounders. We expect that a manuscript will be submitted to Genetics in Medicine, 
reporting on both the cohort analysis and the interrupted time series in early June 2022.  

AIM 2 MAJOR TASKS: 
1. Engage Stakeholders.

STATUS: This task is ongoing, as planned. In Year 1 and early in Year 2 we met initially with a 
series of stakeholders to learn about how to best engage our planned partners for the qualitative 
research (Aim 2). Over the course of 3 meetings with a Prostate Cancer Support group, we gathered 
feedback on our approaches. From this group, we had one survivor who wanted ongoing engagement 
with the project. He has since been hired as a survivor-interviewer. He underwent a series of research 
trainings and has been active in conducting interviews and helping to train research assistants on the 
protocol. While ongoing, this activity has seen a lot of success this year in improving community 
engagement in the project. 

TASKS COMPLETED BUT INTENDED FOR LATER REPORTING PERIODS: 
1. Prepare for field work.

STATUS: This task is complete. We have completed the IRB submission for Aim 2 qualitative 
interviews with clinicians (Year 1), and patients and family members (Year 2). We have also created 
a robust protocol, and trained staff (students and the survivor-interviewer) and have bi-lingual 
versions of all study materials.  

2. Conduct Interviews.
STATUS: Clinician interviews are complete. The patient and family member interviews are ongoing. 
Twelve interviews have been completed (5 Spanish, 7 English), and recruitment has been active. We 
have currently conducted 29 interviews of 62 (recruitment 47% complete). We are ahead of our 
projected target of 24 total interviews by the end of Year 2.  
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What opportunities for training and professional development has the project provided?    
If the project was not intended to provide training and professional development opportunities or there is nothing significant to report 
during this reporting period, state “Nothing to Report.” 

Describe opportunities for training and professional development provided to anyone who worked on the project or anyone who was 
involved in the activities supported by the project.  “Training” activities are those in which individuals with advanced professional 
skills and experience assist others in attaining greater proficiency.  Training activities may include, for example, courses or one-on-
one work with a mentor.  “Professional development” activities result in increased knowledge or skill in one’s area of expertise and 
may include workshops, conferences, seminars, study groups, and individual study.  Include participation in conferences, workshops, 
and seminars not listed under major activities.   

How were the results disseminated to communities of interest?    
If there is nothing significant to report during this reporting period, state “Nothing to Report.” 

Describe how the results were disseminated to communities of interest.  Include any outreach activities that were undertaken to reach 
members of communities who are not usually aware of these project activities, for the purpose of enhancing public understanding and 
increasing interest in learning and careers in science, technology, and the humanities.   

 
 
 

 

Nothing to Report. 

Several dissemination activities have been conducted. We have been sharing results with the Boston Medical 
Center Prostate Cancer Support Group as we meet with them.  Their feedback has helped shape patient interview 
guides as a result.  

There have also been several peer reviewed presentations in the last year at national conferences. These include: 
• “Determinants of Offering Genetic Testing for Men with Prostate Cancer among Specialty and

Generalist Providers at a Safety-Net Hospital”. Society for Medical Decision-Making Annual Meeting.
October 19, 2021. Oral presentation.

• “Characterizing access to genetics referrals for prostate cancer in a safety net hospital.” AACR The
Science of Cancer Health Disparities in Racial/Ethnic Minorities and the Medical Underserved.
October 4, 2021. Poster presentation.

• “The Provision of Genetics Services for Men with Prostate Cancer at a Large, Safety-Net Hospital.”
National Society of Genetic Counselors Annual Meeting. August 2021. Poster presentation.

• “Genetic service provision for men with prostate cancer within a safety-net setting: A qualitative
study.” American Society for Human Genetics Annual Meeting, July 2021. Poster presentation.

•

3. Transcribe Interviews.
STATUS: Clinician interviews are completed. The patient and family member interviews are batch 
transcribed, and then reviewed, verified against the audio, and de-identified for analysis. This task is 
approximately 30% complete. 

4. Complete Qualitative Analyses.
STATUS: Clinician interviews have been fully analyzed as planned, using 3 coders and a consensus 
process. The findings from this analysis were presented in an oral presentation at the Society for 
Medical Decision-Making on October 19, 2021. The manuscript is currently under review at Cancer. 
Further analysis of the patient and family interviews, as well as a comparative analysis are planned 
for Months 30-34 and are on track. 
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What do you plan to do during the next reporting period to accomplish the goals?  
If this is the final report, state “Nothing to Report.”   

Describe briefly what you plan to do during the next reporting period to accomplish the goals and objectives. 

 
 
 
 
 
 

4. IMPACT: Describe distinctive contributions, major accomplishments, innovations, successes, or any change in practice
or behavior that has come about as a result of the project relative to:

What was the impact on the development of the principal discipline(s) of the project?
If there is nothing significant to report during this reporting period, state “Nothing to Report.”

Describe how findings, results, techniques that were developed or extended, or other products from the project made an impact or are
likely to make an impact on the base of knowledge, theory, and research in the principal disciplinary field(s) of the project.
Summarize using language that an intelligent lay audience can understand (Scientific American style).

 

What was the impact on other disciplines?    
If there is nothing significant to report during this reporting period, state “Nothing to Report.” 

Describe how the findings, results, or techniques that were developed or improved, or other products from the project made an impact 
or are likely to make an impact on other disciplines. 

 

What was the impact on technology transfer?    
If there is nothing significant to report during this reporting period, state “Nothing to Report.” 

Describe ways in which the project made an impact, or is likely to make an impact, on commercial technology or public use, 
including: 
• transfer of results to entities in government or industry;
• instances where the research has led to the initiation of a start-up company; or
• adoption of new practices.

 
 

What was the impact on society beyond science and technology? 
If there is nothing significant to report during this reporting period, state “Nothing to Report.” 

Describe how results from the project made an impact, or are likely to make an impact, beyond the bounds of science, engineering, 
and the academic world on areas such as: 
• improving public knowledge, attitudes, skills, and abilities;

In the coming reporting period, we will submit a manuscript for peer review reporting the full results from Aim 1 
(June 2022). The target journal for this work is Genetics in Medicine. We will also report the results of these 
Aim 1 activities will be disseminated to our stakeholder partners.  

In Months 25-28, we will continue and complete enrollment and data collection for both patient and family 
member interviews. We will transcribe, translate (for Spanish interviews) and verify all interview audio files 
(Months 25 – 30). We will finalize a codebook and coding manual, adapted from what we have already 
accomplished with clinician interviews (through Month 30). In Months 30-33 we will complete coding and 
conduct a comparative analysis across stakeholder groups (through Month 34). In the final months of the grant 
(Months 34-36), we will report preliminary results to stakeholders, and prepare and submit manuscripts.  

Nothing to report. 

Nothing to Report. 

Nothing to Report. 
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• changing behavior, practices, decision making, policies (including regulatory policies), or social actions; or
• improving social, economic, civic, or environmental conditions.

 

5. CHANGES/PROBLEMS:  The PD/PI is reminded that the recipient organization is required to obtain prior written approval from
the awarding agency grants official whenever there are significant changes in the project or its direction.  If not previously reported
in writing, provide the following additional information or state, “Nothing to Report,”  if applicable:

Changes in approach and reasons for change
Describe any changes in approach during the reporting period and reasons for these changes.  Remember that significant changes in
objectives and scope require prior approval of the agency.

Actual or anticipated problems or delays and actions or plans to resolve them 
Describe problems or delays encountered during the reporting period and actions or plans to resolve them. 

While the impact of engagement with prostate cancer survivors on this project is in its early stage, there is great 
potential for our activities with our partners to improve knowledge about genetic testing across communities. In 
conducting trainings, we are also building the capacity of our partners to engage in the research process and are 
planning to ensure there are ongoing opportunities for those who engage with us to connect to other advisory boards 
or groups seeking patient input into the research process. We anticipate that the impact of these activities will 
manifest in later reporting periods and beyond the life of this grant. 

There have been no changes in scope of the proposed aims. Our overall approach and activities remain consistent 
with the original proposal. 

We did experience delays in completing the analysis for Aim 1 in Year 2. These delays started in 
Year 1 with some challenges in working with the data to create an analytic data set. These issues were 
overcome by collaboration with our genetic and oncology study team members. In Year 2 the PI (Dr. 
Gunn) transferred institutions (July/August 2021). During this period, the analyst also left the project 
to work at the CDC. Changing institutions delayed the hiring process for a new analyst. Since the 
start of the new analyst, we have been able to replicate our original findings, which ensures the 
robustness of our results, and proceed with the time-based analyses. These data will be reporting in 
the coming months in a peer reviewed journal. 

The delays with patient engagement due to the COVID-19 pandemic will have an expected minor 
impact on our ability to complete the project. We have been able to move quickly and deliver training 
to our survivor-interviewer, and we are ahead of schedule with patient recruitment for Aim 2. We 
have not had success in finding a Haitian Creole speaker to join the project as staff. We continue to 
work with the School of Public Health and our professional networks to find someone who might be 
able to conduct activities in this language as well. Of note, most non-English speakers that we have 
identified through medical record recruitment are Spanish speaking, so the addition of a Haitian 
Creole speaker will add a modest number of patients to the sample. We remain committed to doing 
so, but will focus on fulfilling recruitment goals with Spanish-speakers should we be unsuccessful. 
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Changes that had a significant impact on expenditures 
Describe changes during the reporting period that may have had a significant impact on expenditures, for example, delays in hiring 
staff or favorable developments that enable meeting objectives at less cost than anticipated. 

Significant changes in use or care of human subjects, vertebrate animals, biohazards, and/or select agents 
Describe significant deviations, unexpected outcomes, or changes in approved protocols for the use or care of human subjects, 
vertebrate animals, biohazards, and/or select agents during the reporting period.  If required, were these changes approved by the 
applicable institution committee (or equivalent) and reported to the agency?  Also specify the applicable Institutional Review 
Board/Institutional Animal Care and Use Committee approval dates. 

Significant changes in use or care of human subjects 

 

Significant changes in use or care of vertebrate animals 

 

Significant changes in use of biohazards and/or select agents 

6. PRODUCTS:  List any products resulting from the project during the reporting period.  If there is nothing to report under a
particular item, state “Nothing to Report.”

Publications, conference papers, and presentations
Report only the major publication(s) resulting from the work under this award.

Journal publications.   List peer-reviewed articles or papers appearing in scientific, technical, or professional journals.  Identify for
each publication: Author(s); title; journal; volume: year; page numbers; status of publication (published; accepted, awaiting
publication; submitted, under review; other); acknowledgement of federal support (yes/no).

Given the expanded engagement in conferences this year, we have been able to spend unused conference funds from 
earlier in the grant period and attend and present at more virtual conferences than anticipated. While we had unspent 
training and survivor-interviewer funds in Year 1, we have been able to spend these in Year 2. We have slightly re-
budgeted to add a Dartmouth subcontract for Dr. Gunn and an analyst to continue their work on the project after Dr. 
Gunn’s relocation. This has not significantly impacted the budget and we remain on target. 

Nothing to Report. 

Nothing to Report. 

Nothing to Report. 

Gunn CM, Li EX, Giganc GA, Pankowska M, Loo S, Zayhowski K, Wang CL. “Delivering Genetic Testing for 
Patients with Prostate Cancer: Moving Beyond Provider Knowledge as a Barrier to Care.” Cancer. 2022 (under 
review). Federal Support Acknowledged. 

Gunn CM, Giganc GA, Pankowska M, Hardy B, Zayhowski K, Wang CL. “Uptake of Genetic Testing in Men with 
Prostate Cancer: A Cohort Analysis in a Safety-Net Hospital.” Genetics in Medicine. 2022 (in preparation). Federal 
Support Acknowledged. 
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Books or other non-periodical, one-time publications.  Report any book, monograph, dissertation, abstract, or the like published 
as or in a separate publication, rather than a periodical or series.  Include any significant publication in the proceedings of a one-
time conference or in the report of a one-time study, commission, or the like.  Identify for each one-time publication:  author(s); title; 
editor; title of collection, if applicable; bibliographic information; year; type of publication (e.g., book, thesis or dissertation); status 
of publication (published; accepted, awaiting publication; submitted, under review; other); acknowledgement of federal support 
(yes/no). 

 

Other publications, conference papers and presentations.  Identify any other publications, conference papers and/or 
presentations not reported above.  Specify the status of the publication as noted above.  List presentations made during the last year 
(international, national, local societies, military meetings, etc.).  Use an asterisk (*) if presentation produced a manuscript. 

Website(s) or other Internet site(s) 
List the URL for any Internet site(s) that disseminates the results of the research activities.  A short description of each 
site should be provided.  It is not necessary to include the publications already specified above in this section. 

Technologies or techniques 
Identify technologies or techniques that resulted from the research activities.  Describe the technologies or techniques were shared. 

Inventions, patent applications, and/or licenses 
Identify inventions, patent applications with date, and/or licenses that have resulted from the research.  Submission of 
this information as part of an interim research performance progress report is not a substitute for any other invention 
reporting required under the terms and conditions of an award. 

Other Products 
Identify any other reportable outcomes that were developed under this project.  Reportable outcomes are defined as a research 
result that is or relates to a product, scientific advance, or research tool that makes a meaningful contribution toward the 
understanding, prevention, diagnosis, prognosis, treatment and /or rehabilitation of a disease, injury or condition, or to improve the 
quality of life.  Examples include: 

• data or databases;
• physical collections;

Nothing to Report. 

• “Determinants of Offering Genetic Testing for Men with Prostate Cancer among Specialty and Generalist
Providers at a Safety-Net Hospital”. Society for Medical Decision-Making Annual Meeting. October 19,
2021. Oral presentation.*

• “Characterizing access to genetics referrals for prostate cancer in a safety net hospital.” AACR The Science of
Cancer Health Disparities in Racial/Ethnic Minorities and the Medically Underserved. October 4, 2021.
Poster presentation.

• “The Provision of Genetics Services for Men with Prostate Cancer at a Large, Safety-Net Hospital.” National
Society of Genetic Counselors Annual Meeting. August 2021. Poster presentation.

• “Genetic service provision for men with prostate cancer within a safety-net setting: A qualitative study.”
American Society for Human Genetics Annual Meeting, July 2021. Poster presentation.*

Nothing to Report. 

Nothing to Report. 

Nothing to Report. 
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• audio or video products;
• software;
• models;
• educational aids or curricula;
• instruments or equipment;
• research material (e.g., Germplasm; cell lines, DNA probes, animal models);
• clinical interventions;
• new business creation; and
• other.

7. PARTICIPANTS & OTHER COLLABORATING ORGANIZATIONS

What individuals have worked on the project?
Provide the following information for: (1) PDs/PIs; and (2) each person who has worked at least one person month per year on the
project during the reporting period, regardless of the source of compensation (a person month equals approximately 160 hours of
effort). If information is unchanged from a previous submission, provide the name only and indicate “no change”.

Has there been a change in the active other support of the PD/PI(s) or senior/key personnel since the last reporting period? 
If there is nothing significant to report during this reporting period, state “Nothing to Report.” 

If the active support has changed for the PD/PI(s) or senior/key personnel, then describe what the change has been.  Changes may 
occur, for example, if a previously active grant has closed and/or if a previously pending grant is now active.  Annotate this 
information so it is clear what has changed from the previous submission.  Submission of other support information is not necessary 

Nothing to Report. 

Name:  Christine Gunn 
Project Role:  PI  (No change) 

Name:  Catharine Wang 
Project Role:  Co-I (no change) 

Name:  Gretchen Gignac 
Project Role:  Co-I (No change) 

Name:  Magda Pankowska 
Project Role:  Data Analyst  
Ended Project Engagement July 2021 

Name:  Emma Li 
Project Role:  Graduate Student 
Ended Project Engagement August 2021 

Name:  Stephanie Loo 
Project Role:  Graduate Student 
Researcher Identifier (e.g., ORCID ID): 0000-0002-2733-7426 
Nearest person month worked: 5 
Contribution to Project: Ms. Loo, a doctoral candidate at the Boston University School of public health is conducting 
qualitative interviews, managing the day-to-day project tasks for Aim 2, and will conduct the qualitative analysis in 
collaboration with Dr. Gunn. 

Name:  Brianna Hardy 
Project Role:  Data Analyst 
Researcher Identifier (e.g., ORCID ID): n/a 
Nearest person month worked: 3 
Contribution to Project: Ms. Hardy is responsible for conducting quantitative analyses under the supervision of Dr. 
Gunn and in consultation with the study team (Aim 1).   
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for pending changes or for changes in the level of effort for active support reported previously.  The awarding agency may require 
prior written approval if a change in active other support significantly impacts the effort on the project that is the subject of the 
project report. 

What other organizations were involved as partners?    
If there is nothing significant to report during this reporting period, state “Nothing to Report.” 

Describe partner organizations – academic institutions, other nonprofits, industrial or commercial firms, state or local 
governments, schools or school systems, or other organizations (foreign or domestic) – that were involved with the 
project.  Partner organizations may have provided financial or in-kind support, supplied facilities or equipment, 
collaborated in the research, exchanged personnel, or otherwise contributed.   

Provide the following information for each partnership: 
Organization Name:  
Location of Organization: (if foreign location list country) 
Partner’s contribution to the project (identify one or more) 
• Financial support;
• In-kind support (e.g., partner makes software, computers, equipment, etc.,

available to project staff);
• Facilities (e.g., project staff use the partner’s facilities for project activities);
• Collaboration (e.g., partner’s staff work with project staff on the project);
• Personnel exchanges (e.g., project staff and/or partner’s staff use each other’s facilities, work at each other’s

site); and
• Other.

8. SPECIAL REPORTING REQUIREMENTS

COLLABORATIVE AWARDS:  For collaborative awards, independent reports are required from BOTH the Initiating
Principal Investigator (PI) and the Collaborating/Partnering PI.  A duplicative report is acceptable; however, tasks shall
be clearly marked with the responsible PI and research site.  A report shall be submitted to
https://ebrap.org/eBRAP/public/index.htm for each unique award.

QUAD CHARTS:  If applicable, the Quad Chart (available on https://www.usamraa.army.mil/Pages/Resources.aspx)
should be updated and submitted with attachments.

9. APPENDICES: Attach all appendices that contain information that supplements, clarifies or supports the text.  Examples
include original copies of journal articles, reprints of manuscripts and abstracts, a curriculum vitae, patent applications,
study questionnaires, and surveys, etc.
Attached are:

• Submitted Manuscript
• Qualitative Interview Guide
• Conference Abstracts

Dr. Gunn has changed institutions from a primary affiliation at Boston Medical Center to Dartmouth College. She 
remains a PI at Boston Medical Center and holds an Adjunct Assistant Professor title there. The work continues as was 
planned with this change. 

None to report. 
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along the cancer care continuum viewed benefits of testing differently. 
Conclusion: The use of digital technologies that systematically identify 
those eligible for genetic testing referrals may mitigate some but not all 
challenges identified in this study. Further research should determine 
how individual provider perceptions influence referral practices and 
patient access to genetics both within and across cancer specialties. 
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Precis: This qualitative study of multidisciplinary providers treating prostate cancer 

patients identified non-medical patient characteristics that influenced how decisions 

about referral for germline genetic testing were made. The use of digital technologies 

that systematically identify those eligible for genetic testing referrals may mitigate some 

but not all challenges identified in this study. 
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Abstract 

Introduction: The 2018 National Comprehensive Cancer Network guidelines for 

prostate cancer genetic testing expanded access to genetic services. Few studies have 

examined how this change has affected provider practice outside of large cancer 

centers. 

Methods: We conducted a qualitative study of multi-disciplinary health care providers 

treating patients with prostate cancer at a safety-net hospital. Participants completed an 

interview that addressed knowledge, practices, and contextual factors related to 

providing genetic services to patients with prostate cancer. The analysis used a 

modified grounded theory approach.

Results: Seventeen providers completed interviews. Challenges in identifying eligible 

patients for genetic testing stemmed from a lack of a) systems that facilitate routine 

patient identification, and b) readily available family history data for eligibility 

determination. Providers identified non-medical patient characteristics that influenced 

their referral process, including health literacy, language, cultural beliefs, patient 

distress, and cost. Providers who see patients at different times along the cancer care 

continuum viewed benefits of testing differently. 

Conclusion: The use of digital technologies that systematically identify those eligible 

for genetic testing referrals may mitigate some but not all challenges identified in this 

study. Further research should determine how individual provider perceptions influence 

referral practices and patient access to genetics both within and across cancer 

specialties.
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Introduction:

Genetics care is becoming increasingly salient to achieving better cancer 

outcomes in the emerging field of precision medicine; defined as using personal 

characteristics such as genes to identify optimal treatment pathways. The National 

Comprehensive Cancer Network (NCCN) has recommended considering the use of 

germline genetic testing for patients with prostate cancer based on its value in informing 

treatment decisions since 2018.1 Germline testing should be considered for patients 

with clinically low- to intermediate- localized disease accompanied by a family history of 

prostate cancer; or high- to very high-risk localized disease. Once regional or distant 

metastases are present, germline testing is recommended regardless of initial risk. 

While the majority of prostate cancers occur in patients who do not have family 

history or an inherited gene mutation, it is estimated that 12-15% of prostate cancer 

patients carry an identifiable germline DNA damage repair defect.2,3 Data suggest that 

prostate cancer patients with BRCA1/2 mutations are at higher risk for progression 

during local therapy and metastases and have lower survival.4  The ability to 

personalize treatment regimens based on somatic and germline genetic information is 

now possible (e.g. use of polyadenosine diphosphate–ribose polymerase (PARP) 

inhibitors), thus reducing the burden of lethal prostate cancer and improving quality of 

life and survival.5,6 The extent to which genetic testing and precision treatment remains 

restricted to tertiary or comprehensive cancer centers dictates, in part, whether such 

services are available only to a small portion of resource- and access-privileged 

patients.7 The promise of precision medicine cannot be realized without diffusion across 

the many settings in which patients receive risk counseling and treatment.
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6

Clinical providers, as key implementers of NCCN Guidelines through identifying 

and referring patients to genetic counseling and/or testing, have been slow to adopt 

genetic testing in practice. A nationwide survey of oncologists practicing in Prostate 

Cancer Clinical Trials Consortium sites found considerable variation in provider 

recommendations for testing. The majority of oncologists surveyed (62%) reported 

considering all metastatic patients for germline genetic testing, while 27% would only 

test based on a family history or for inclusion in clinical trials. Fewer reported testing in 

high-risk localized or non-metastatic cases.8 Examining care across provider specialty 

types, a survey of over 600 radiation oncologists and urologists found that urologists 

were significantly more likely than radiation oncologists to view genetic testing as 

important (46% vs. 20%) and report regular use of genetic testing (26% vs. 4%, all 

comparisons p<0.001).9 Reasons for underutilization and variation in referral patterns 

may also include a lack of available and accessible genetics expertise,8,10,11 which 

increasingly pressures oncologists and urologists to perform aspects of genetic 

evaluations in the absence of a sufficient supply of genetic counselors. It is clear from 

these studies that provider knowledge and attitudes about genetic testing for prostate 

cancer vary and may influence referrals, which remain lower than expected based on 

the distribution of clinical characteristics among patients diagnosed with prostate 

cancer.12

Much of the existing literature has focused on provider knowledge and attitudes 

on genetic testing itself, with studies sampling providers with specialized expertise in 

treating prostate cancer. There is less literature that depicts how provider perceptions of 

patients and their ability to navigate the testing process influence referrals for genetic 
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7

counseling and testing in community-based settings that serve diverse patient 

populations.13 In a paper examining physician bias in breast cancer genetics, 

Ademuyiwa and colleagues found that medical oncologists believed that Black patients 

had higher mistrust and cost-related barriers to genetic testing, were less likely to follow 

through on genetic testing recommendations, and experienced more distress after 

testing relative to White patients.14 This suggests that provider’s delivery of genetics 

care may be influenced by factors other than knowledge. This study seeks to 

characterize health care providers’ perceptions and decision-making about the use of 

genetic services for patients with prostate cancer at an urban, safety-net hospital 

serving predominantly racial and ethnic minority patients.

Methods:

This study used qualitative interviews to explore how multi-disciplinary health 

care providers treating prostate cancer patients considered referrals to genetics 

services for their patients. To answer this question, we constructed a qualitative 

interview guide based on clinical input and the Behavioral Model for Vulnerable 

Populations,15 an adaptation of Andersen’s Behavioral Model for identifying differences 

in health care utilization and outcomes based on pre-disposing characteristics (e.g., 

demographics, literacy, attitudes towards health care) and enabling factors (e.g., 

insurance, perceived barriers to care, competing needs), perceived need, and evaluated 

health. The interview guide covered the following topics: 1) Knowledge about genetic 

testing and guidelines; 2) Organizational incentives for genetic testing and processes to 

support it; 3) Discussions about genetic testing with patients; 4) Experience with the 
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8

referral process (barriers, facilitators); and 5) Personal and contextual factors that 

contribute to decision-making about making referrals for genetic services. Research 

assistants piloted the interview guide with practicing clinicians affiliated with the study. 

The local Institutional Review Board determined the study activities to be exempt based 

on federal criteria.

The study team generated a list of all practicing clinicians (medical doctors, nurse 

practitioners, physician assistants, or genetic counselors) who treated patients with 

prostate cancer and were thus eligible to be recruited. We purposively sampled at least 

two clinicians across five relevant medical specialty: general internal medicine, urology, 

radiation oncology, medical oncology, and genetics. With support from a clinical 

champion, we sent email invitations soliciting participation in a 45-minute qualitative 

telephone interview. 

Interviews were conducted by either a research assistant who had received 

didactic and experiential training in qualitative methods, or a doctoral-trained qualitative 

health services researcher. The interviewer used a flexible approach to covering topics 

to allow for a conversational flow and to encourage the individual to share their 

experience in a manner that was most consistent with their thinking. Participants 

received a $40 debit card for their time at the conclusion of the interview. 

Upon completion, the interviewer generated a summary to reflect contextual 

nuance not captured in the audio recording and initial impressions about most salient 

themes or topics. All audio recordings were securely uploaded and transcribed by a 

third party. To ensure fidelity and preserve anonymity, research assistants verified 

Page 9 of 29 Cancer

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



9

transcripts and removed identifiers (names, locations) prior to analysis. De-identified 

transcripts were uploaded into NVivo version 1.5 for coding and analysis.

The analysis was guided by a modified grounded theory approach,16 utilizing a 

mixture of open codes and those based on the Behavioral Model for Vulnerable 

Populations.15 Two coders independently coded 4 transcripts, using provisional codes 

from the conceptual model and generating emergent codes based on individual 

responses. The study team reviewed the provisional and emergent codes to develop a 

codebook for the remaining interviews. Each transcript was coded by two coders, and 

discrepancies resolved in consensus meetings. After initial coding with open and 

conceptual codes, axial coding specified the properties and dimensions of the 

generated categories and codes.17 Because only 2-4 interviews were collected within 

each specialty and the research question did not seek to address similarities or 

differences between groups, we did not pursue cross-specialty comparisons.

Results:

A total of 21 providers from general internal medicine, urology, radiation oncology, 

medical oncology and genetics were invited to participate, and 17 completed qualitative 

interviews (81% response rate). All interviews were completed between January and 

April 2021 and at least two providers from each specialty were included. Most 

participants (76%) were medical doctors, while the remaining were licensed nurse 

practitioners, physician assistants, and genetic counselors. Provider-identified gender 

was evenly distributed: 47% men, 53% women. The mean number of years in practice 

was 10.6 years. We identified three topics through open coding that individuals 
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10

described as influencing their referral decisions. Topics and associated themes are 

summarized in Table 1 and described in detail below.

Topic 1: Identifying Patients Eligible for Genetic Testing

A consistent topic discussed across all providers was challenges in identifying 

patients who were appropriate for genetic testing. One theme identified an absence of 

systems and/or processes to assist clinical teams in detecting eligible patients for 

referrals to genetics (Theme 1a): 

“If it were not for providers… just making sure that they think about it for 

individual patients and put a referral in, patients can easily… get missed, and I 

don't know if there's any overarching system to ensure that all patients are 

appropriately captured.” (HCP 04)

“There is no specific policy or procedure. It's just a provider. It's a provider 

decision tree… there is no reminder, there's no policy, there's nothing in the 

electronic record to alert you. So, certainly it's one of those things that if you're 

moving along your day quickly, it's something that might not get ordered unless 

after the fact.” (HCP 05)

“Yeah, I think that there's no clear consensus from [the] department of identifying 

these patients and then who's meeting criteria. So, it's pretty variable, so 

increases the variability.” (HCP 07)
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11

Providers attributed variability in referral patterns and noted that some patients were 

expected to be ‘missed’ given the lack of systems to facilitate this process. 

A second theme (Theme 1b) acknowledged barriers to accessing relevant data, 

such as family history, that would facilitate providers recognizing the need for referrals 

to genetics: 

“I think one of the biggest challenges is making sure we actually have that family 

history. If, for example, the patient had pancreatic cancer in his family, and he 

brought it up with me. I wish I could say that I screened for it, but he said, ‘Look, I 

had a brother and my father who had pancreatic cancer under the age of 50. 

How do I know that I'm not going to get pancreatic cancer?’ And I was like, ‘Oh, 

good question.’" (HCP 03)

“Genetic counseling is kind of interesting, if you don't dig for the story, you're 

never going to figure it out. Like, ‘tell me about your parents. Tell me about your 

siblings’… Yes, we know there's family history in the [medical record], but that's 

all just lip service… So, we're short sighted… we don't tell the story of the patient. 

And genetic counseling is completely about the story of the patient.” (HCP 06)

In sum, identification of patients who may benefit from genetic testing was described as 

a fundamental challenge to effectively implementing genetics care for patients with 

prostate cancer. Without systems and data to identify patients, providers noted 

variability in who received referrals, an outcome they described as undesirable.
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Topic 2: Decision Inputs Contributing to Referrals

The second aspect of genetic testing that participants described was the referral 

process that was initiated after it was decided that an individual might benefit from 

genetics services. The first theme (Theme 2a) highlighted the routine practice of 

consulting the NCCN Guidelines, demonstrating good knowledge about the criteria for 

referrals among this sample of providers: 

“It's just making sure we're following evidence-based recommendations and 

practice. You know, it's part of NCCN Guidelines to refer patients to genetics. So, 

that's definitely something I just consider with all patients.” (HCP 02)

“There are some [NCCN] Guidelines that are for men with high-risk prostate 

cancer based on their cancer parameters, and for men that might even be 

intermediate to high risk that genetic testing is recommended. I'm not doing it at 

that consistency. I'm doing it more on a case-by-case basis if I think there is a 

stronger predisposition to a germline genetic issue. But I do think that others are 

potentially ordering it more regularly based on the NCCN Guidelines.” (HCP 05)

“Number one, is that they meet the criteria for genetic testing, and that's usually 

listed at the NCCN Guidelines for prostate cancer, and based on certain factors 

prostate, the biology, histology, PSA, et cetera, family history.” (HCP 07)
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Genetics providers supported the idea that clinician knowledge about eligibility was 

generally good, as one genetic counselor stated, 

“I think the provider knowledge, I think it's really great that they know that this 

person qualifies, this person doesn't, and being able to refer them over. With that 

being said, again, it's mostly a few oncologists, who actually refer over to me. So, 

perhaps there are some that don't know about testing or don't know about the 

wide range of people who do qualify. But I will say, overall, the knowledge seems 

to be really good, and we do get quite a number of referrals.” (HCP 12)

In addition to the NCCN Guidelines, provider perceptions of patient-specific 

considerations that contributed to the genetics referral decision were described (Theme 

2b). These ranged in scope from how the provider perceived: patient understanding of 

genetics information, patient emotional burden, patient ability to afford genetic testing, 

and patient-provider language barriers. Table 2 provides examples of how providers 

considered these perceived patient factors on their own referral behaviors.

In sum, when participants described their referral practices, they recognized NCCN 

Guidelines as important to identify relevant clinical factors. However, provider 

perceptions of patient characteristics also influenced their decisions as to choosing 

when, how, and whether to refer patients for genetic testing.

Topic 3: Applicability of Genetic Test Results to Practice

Genetic testing can have several purposes, including informing treatment choice 

for the affected patient, as well as cascade testing for family members. Whether 
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providers offered referrals was based in part on their perceived value of the results for 

their recommendations to the patient. Those participants who emphasized a future 

value gained from genetic testing described hesitations in referring patients:

“Rarely will [genetic results] actually impact the patient treatment, but it could 

certainly have implications for the patient's family. In particular, regarding their 

own assessment of risk and the need for appropriate screening for prostate 

cancer or for other genetically linked cancers, depending on the results of the 

genetic study… It doesn't generally guide my treatment and recommendations or 

the actual treatment that I provide much at all.” (HCP 04)

“Oftentimes, people will get told that you have a genetic predisposition, but we 

can't tell you what it means, which is kind of a struggle that I heard… where you 

end up saying, “We give you a lot of information, but we don't really know how to 

act upon this information in any meaningful way.” (HCP 06)

A second group of providers emphasized immediate benefits gained from genetic 

information, and this group described this as a reason they provided referrals: 

“In some cases, if they're currently being treated, there might be treatment 

options that were not yet utilized based on the results of the testing. So, more 

specific care for the patient. And secondly, there may be other cancers related to 

that, to cancer predispositions syndrome, for which other screening and 

management would be recommended. And then thirdly, for cascade testing of 

relative.” (HCP 14)
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“So even though the patient in front of me has prostate cancer, they could be at 

risk for other cancers, so that's another reason why genetics testing is important. 

As I mentioned, I also note the importance of this for the family members, like 

early testing, screening, et cetera. And I also mention about potential therapeutic 

relevance because if their summary has BRCA mutation down the line they could 

be eligible for PARP inhibitor treatment.” (HCP 15)

These orientations toward utility derived now versus in the future were noted by some to 

influence which specialties might be more likely to refer patients to genetics.  

Specifically, participants described testing as occurring later, more often by medical 

oncologists, rather than earlier, as germline genetic information had more immediate 

treatment implications for those undergoing systemic therapy:

“Typically, more of the genetic testing in my patient population is ordered by the 

Medical Oncology team, because they seem to have a larger role in that part of it 

by the time, they're seeing it… It doesn't guide the care that I provide that much, 

because again, I mostly personally treat the earlier stages of prostate cancer, 

which is why I think you probably have the medical oncologist ordering more of 

the genetic testing. Because it doesn't have as much of an impact on surgical 

management, or you know radiation for localized management as it does for 

more systemic treatments... So, that's why it doesn't have a major impact on me 

per say. And that's probably why I think surgeons are ordering it maybe a little bit 

less in the grand scheme of things.” (HCP 05)
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For some, there was a preference for referral and testing to happen earlier, and in 

greater coordination with primary care and specialists: 

“So, you probably have to have some in-service or some instruction to all of the 

members of the prostate community, not just the medical oncologists or the 

radiation oncologist, but maybe from the primary care doctors, the urologists. I 

feel like those people do less referring to genetic testing because they assume 

that there's a high-risk prostate cancer is going to be identified, then there's going 

to be a medical oncologist who can handle all of that. But it'd be nice if everyone 

on the team knew the recommendations and were able to discuss with patients 

earlier on.” (HCP 10)

In conclusion, provider perceptions of the utility of referring for genetics depended on 

where in the care timeline they were treating prostate cancer. Some noted that the 

impetus for referral related to immediate changes in decision-making, while others who 

were hesitant to refer perceived benefits would be derived solely at a future time in the 

patient’s cancer treatment.

Conclusion:

In this qualitative study of multi-disciplinary health care providers, three distinct 

topics related to providing genetic services to prostate cancer patients were identified as 

important: identification of patients, decision inputs for providing a referral, and the utility 

of genetics results to practice. Challenges in identification stemmed from a lack of 

systems to support routine patient identification and the lack of readily available data to 
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support eligibility determination (e.g., structured family history). Referrals were 

supported by good knowledge and use of NCCN Guidelines. Providers did identify other 

non-medical patient characteristics that influenced their discussions and referral 

practices. Finally, whether providers perceived benefits of testing would be derived 

immediately or in the future was related to whether they referred patients. This meant 

that providers seeing patients later in their cancer (i.e., medical oncologists) were 

perceived to be most likely to be responsible for genetics care. 

The absence of systems to identify patients who may benefit from referral to 

genetics services was universally noted as a critical barrier to providing equitable and 

high-quality care for prostate cancer patients. This phenomenon has been noted as a 

critical impediment to implementing precision medicine across disease sites.18–20 A 

recent systematic review documented of 32 studies to improve genetic testing for those 

with hereditary cancers, 15 (47%) used family history and/or referral tools, and 10 of 

these (67%) also integrated clinical decision support tools.21 Other similar primary care-

based interventions are being tested to promote the routine screening of patients 

eligible for genetic testing.23 The use of well-designed, standards-based CDS tools 

overcomes several challenges identified by providers in this study beyond systematic 

identification. It allows for adaptation in the context of evolving guidelines and science,24  

reducing reliance on individual provider knowledge. Systems such as these can reduce 

potential bias present in interpersonal elicitation of risks or bias that prevents referral 

despite risk elicitation. 

Providers in this study indicated that NCCN Guidelines facilitated referrals for 

patients with prostate cancer. However, provider  perceptions about patient 
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characteristics introduced factors beyond clinical need into their referral behaviors. 

Some of these perceived characteristics, such as perceived patient distress, likelihood 

of following through, health literacy, and ability to pay were similarly reflected in a recent 

national survey with breast oncologists. That study found that providers perceived 

different barriers to genetic counseling and testing, and held different attitudes towards 

African American compared to  Black and White patients, reflecting inherent biases that 

may influence access to care.14 When perceptions about predisposing characteristics 

(health literacy, cost) influence care, differences in utilization between minority or 

marginalized versus majority, privileged populations can widen.15 Future work is 

critically needed to understand and quantify the extent to which these perceptions and 

biases influence referral patterns.  Efforts to address provider biases could include 

standardized intake and family history elicitation tools25 to reduce the influence of 

individual perceptions and focus on clinical and familial factors that should drive referral. 

Additionally, plain language and communication interventions26,27  are also needed to 

support providers in delivering high-quality genetic information and counseling. Web-

based tools targeting providers that offer patient intake questions combined with 

education may address many issues driving the inconsistent delivery of evidence-based 

genetics referrals identified in our study.25 

Perceptions about the monetary cost of genetic testing and patients’ ability to pay 

was emphasized by many of the participants as salient to making referrals. Others have 

documented that cost is a barrier to prostate cancer treatment and genetic testing,13 and 

one that impacts racial and ethnic minorities more than White patients. For example, 

one study determined that financial hardship during cancer treatment was 23% higher in 
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Black versus White patients, and Black patients were 41% more likely to limit care due 

to cost.28 In a national survey of oncologists, 1 in 4 oncologists rarely/never mentioned 

costs in discussing genetic testing, although respondents practicing in clinics with a 

higher proportion of patients who were uninsured or covered by Medicaid were more 

likely to discuss cost.29 However, coverage rules and restrictions as well as cost-sharing 

for genetic testing varies widely across insurers,30 and may be unknown by providers. 

Increasingly, there are sponsored programs that can mitigate or eliminate patient out-of-

pocket costs for genetic services for eligible patients.31 Promoting awareness of such 

programs such that cost is removed as a barrier is a key imperative. Further policy 

advocacy that limits cost-sharing and provides more uniform criteria for coverage 

associated with genetics care for cancer patients is also warranted. 

Finally, the question of timing and utility of genetic information across the cancer 

care continuum was raised in this study of multi-specialty providers. Studies have 

shown that clinicians’ interpretation and application of genetic results varies by their 

role, confidence in understanding results, and practice setting.32 Similarly, survey 

research has demonstrated that 70% of urologists but only 40% of radiation oncologists 

feel confident in using genetic tests for treatment decision-making. Understanding how 

confidence in using genetic results affects perceptions of its utility for clinical care within 

and across specialties is warranted. At the same time, the optimal timing of genetic 

testing in the continuum of prostate cancer treatment is an area for future investigation33 

and may evolve with advances in genomic science and targeted treatment applications.

 This study has some limitations. Responses reflect local practices at a single 

urban, safety-net hospital and individual provider perceptions. As a qualitative study, it 
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is intended to generate hypotheses and the topics that emerged as salient to these 

providers can inform future measurement of provider attitudes, beliefs, and behaviors 

across activities relevant to providing cancer genetics services. Due to the relatively 

small sample size within each provider type, we were unable to look at comparisons 

across specialties. Based on our findings and other research, this may be a fruitful area 

of investigation, especially given the questions raised about utility of genetic information 

across different phases of prostate cancer care. 

In conclusion, this qualitative study adds to the literature on the provision of 

genetic services for patients with prostate cancer since the NCCN expanded eligibility 

for testing in 2018, sampling from a safety-net hospital serving a population of 

predominantly racial and ethnic minority patients. We documented variability in offering 

referrals to genetics services based on issues in systematic identification, provider 

perceptions about non-medical patient characteristics, and utility to clinical practice. 

Future research must consider how providers’ use of genetics and communication skills 

impact patients’ options for precision medicine at the individual and organizational 

levels, attending to the potential for treatment and outcome disparities across patient 

populations and clinical settings.
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Table 1: Summary of Identified Topics and Associated Themes 
Topic Theme
1. Identifying Patients

for Testing
1a: Systems are lacking to support systematic identification of those eligible 

for testing

1b: Data to support eligibility determination is not readily available and time-
consuming to acquire during visits

2. Decision Inputs for
Referrals

2a: Use of NCCN Guidelines to guide referrals

2b: Patient characteristics that influence provider genetic referral practices
3. Applicability of

Testing to Practice
3: Providers described the utility of genetic testing as either bringing 

immediate value to their practice, or having some future value, which 
influenced whether they would make referrals
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Table 2: Examples of Theme 2a: The consideration of patient characteristics in provider referral 
practices

Patient 
characteristic Example quote

“People who are… more motivated, I feel like are more likely to show up to that 
appointment and go through. Probably easier in an English-speaking population 
with good health literacy versus someone who might not have that same health 
literacy or English as their first language.” (HCP 02)

“I don't like this answer, but in total honesty, I will say that I think it's the service 
that generally patients get as they advocate for. And so, it creates a disparity if 
it's something that an educated English-speaking patient says, ‘Hey, I know this 
is my family history, and I know I want to get further testing.’ I'm much more 
likely to send it… I do think my limited English proficiency patients who come 
from a different setting, are much less likely to self-advocate for this. I'm not 
proud of that. I should be doing better screening upfront and have equity in my 
referrals, but just being totally honest about how things happen.” (HCP 03)

Health Literacy 
and/or  

Language

“I mean oftentimes with some of our patients there's such low health literacy and 
… it's just it’s a challenge, just trying to have them understand. And then 
genetics on top of that… I mean that's difficult for them to really completely 
comprehend.” (HCP 11)

Distress

“In the rare cases that I've had not offered testing due to their inability to 
understand what they were being consented for, and for their verbal 
communication of the distress they feel that results will have on them, I have 
scheduled follow up with them or offered follow ups with them.” (HCP 09)

Cultural beliefs

“Trust in providers is a big aspect also, that could be important when patients 
are listening to the conversation about genetic testing, importance of genetic 
testing. I know from my own experience in my home country, there is this belief 
when somebody gets your blood and gets your DNA, they believe that with the 
DNA they would be able to know your weaknesses and create like weapons for 
certain aspects of a nation, which is always a paranoia. But if it's a patient 
concern it should be considered and addressed.” (HCP 15)

“Number one issue that we face is whether people who have [public insurance] 
have access to certain services. I don't know whether my patients with [public 
insurance] have access to genetic cancer testing. I would assume they probably 
do in [state], but the fact that I don't know that says something. Our patients are 
so liable to get bills inappropriately sent to them, and that are really medically 
devastating. I think there's some barrier on that front of just not knowing what is 
covered.” (HCP 03)Patient ability 

to afford testing
“If there are any costs, and they can't afford it, I mean, I don't know if cost is one 
that you say you definitely should not [get genetic testing]. I guess there's a risk 
benefit analysis that a clinician has to play in their mind, like if they can't afford 
it, is this something that is so worthwhile that they [should do the testing] even if 
they have to pay for it.” (HCP 06)
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Characterizing access to genetics referrals for prostate cancer in a safety net hospital 

CM Gunn, G Gignac, M Pankowska, K Zayhowski, CL Wang 

Genetic testing, as a key component of precision medicine, may reduce prostate 
cancer treatment-related disparities, but only if widely disseminated outside of tertiary 
cancer care settings. This study sought to characterize predictors of germline genetic 
testing referrals and use among patients diagnosed with prostate cancer at a safety-net 
hospital using electronic medical record data. Men who had a confirmed diagnosis of 
prostate cancer between January 1, 2011 and March 10, 2020 were identified via 
the tumor registry. Using a centralized clinical data warehouse, we collected data 
on age, race, ethnicity, primary language, marital status, clinical stage, and insurance. 
The primary outcome was receipt of a referral to genetic counseling. We hypothesized 
that men who were foreign-born, non-English speaking, identified as Black race or 
Hispanic ethnicity, and were older would be less likely to be referred for genetic 
testing.  A secondary outcome was the completion of genetic testing. Descriptive 
statistics (means, standard deviations, frequencies) described the cohort. In 
multivariable analyses, logistic regression estimated odds ratios (OR) and 95% 
confidence intervals (95% CI) for factors hypothesized to influence referral to genetic 
testing: age, race (Black, White, Asian, Other), ethnicity (Hispanic vs. non-Hispanic), 
language (English vs. non-English), country of origin (US vs. Other), insurance 
(Medicare, Medicaid, Private, Other), and clinical cancer stage 
(Local, Regional, Metastatic). Overall, 1,877 patients were diagnosed with prostate 
cancer in the study period. The mean age was 65 years (SD=9). 44% identified 
as Black race, 32% White. Ethnic composition was 17% Hispanic, 80% Non-Hispanic. 
Almost half (49%) were married, 46% were foreign born, and 34% had Medicaid 
insurance at diagnosis. Two-thirds (67%) spoke English, and 33% were non-English 
speakers. The majority (65%) had local-only disease at diagnosis, 3% had regional 
disease, 9% metastatic, and 22% had missing clinical stage data. For the primary 
outcome, 163 (9%) of all patients received at least one genetics referral. In multivariate 
models, we found that those who were older (OR=0.95, 95% CI: 0.93, 0.98) and identified 
as White race (OR=0.60, 95% CI: 0.38, 0.96) had lower odds of receiving 
a referral. Those with regional or metastatic disease at diagnosis 
were significantly more likely to receive referral, as expected (OR= 4.45 and 4.78, 
respectively). No other demographics significantly predicted referral. Of 
the 163 men referred to genetics, 136 (83%) had at least one genetics 
encounter and 19 (14%) had genetic testing. In sum, few patients received referrals for 
genetic counseling and testing from 2010-2021, with 80% occurring post-guideline 
changes in 2018. When referrals were made, our sample had high rates of genetics 
encounters, although lower rates of testing completion. Low rates of referral and testing 
indicate opportunities to improve both identification of eligible patients and resolve 
barriers to completing genetic testing post-encounter.  
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▪ Genetic testing may reduce prostate cancer treatment-related
disparities

▪ Access to genetics services is best characterized in large, tertiary
cancer centers1,2,3

▪ This study aimed to characterize referrals to genetics for a cohort
of men diagnosed with prostate cancer at a safety-net, academic
medical center over a 10-year period

Background

1 Paller et al. (2019) Clinical Genitourinary Cancer. 2 Loeb et al. (2020) Cancer Treatment and Research Communications. 3 Loeb et al. (2021) The Prostate.



▪ Inclusion:
▪ Men with diagnosis of prostate cancer 

between January 2011 and March 
2020

▪ Primary Outcome:

▪ Referral to genetics post-diagnosis 
(yes/no)

▪ Secondary Outcomes:

▪ Genetics encounters

▪ Testing completion

Methods

▪ Analysis:
▪ Multivariate logistic regression estimated 

odds ratios (OR) and 95% confidence 
intervals (95% CI) with covariates:
▪ Age
▪ Race (Black, White, Asian, Other)
▪ Ethnicity (Hispanic vs. non-Hispanic)
▪ Language (English vs. non-English)
▪ Country of origin (Foreign-born vs. US 

born)
▪ Insurance (Medicare, 

Medicaid, Private, Other)
▪ Clinical cancer stage 

(Local, Regional, Metastatic)



1,877 men diagnosed with prostate cancer
Cohort Characteristics

Black or 
African 

American
44%

White
32%

Other
5%

Asian
2%

Missing/Unk
17%

Race

Non-
Hispanic

80%

Hispanic
17%

Missing
3%

Ethnicity

English
67%

Non-
English

33%

Language

Foreign 
born
46%

US born
36%

Missing
18%

Country 
of Birth



20 with genetic testing results

146 with genetics encounters

Results: Referrals, Encounters and Tests
1877 

Patients with a Prostate Cancer diagnosis

163 
At least 1 referral to genetics

27  
No genetics encounters

136  
1+ encounters

1  
Genetics test 

18
Genetics tests

10  
1+ genetics encounters, no referral

1  
Genetics test 



Results: Multivariate Regression

Variable Hypothesis Result

Age Odds of referral OR: 0.95 (0.93, 0.98)

White race Odds of referral OR: 0.60 (0.38 –0.96)

Foreign born
Odds of referral No significant relationshipNon-English language

Hispanic Ethnicity

Higher clinical stage Odds of referral ORregional: 4.45. (2.39, 8.25)
ORmetastatic: 4.78 (3.05, 7.52)



▪ There was a high rate of genetics visits resulting from referrals (83%), yet only 
13% completed tests

▪ Clinical factors appeared to be a driving factor in referrals

▪ Reasons for low uptake of testing are likely multi-factorial, and require 
engagement of patients, administrators, and clinicians

Conclusions
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Introduction
• 2018 National Comprehensive Cancer Center Network (NCCN) 

Guidelines expanded germline genetic testing eligibility criteria 
for prostate cancer patients

• Clinical providers, as key implementers of NCCN guidelines 
have been slow to take up genetic testing in practice

• Little is known about how providers and clinics are providing 
cancer genetics services, especially in light of increasing 
eligibility for testing

This qualitative study explored factors that influence the delivery of 
genetics care for prostate cancer patients among  multi-disciplinary 

providers practicing at an academic, safety-net hospital

Eligibility & Recruitment:
• Eligible participants: MDs, NPs, PAs, and genetic counselors who 

provided care for patients with prostate cancer at Boston Medical Center
• Providers were purposively sampled from Urology, Medical Oncology, 

Radiation Oncology, Genetics, and Primary Care
• Up to 3 email invitations sent requesting participation

Data Collection: 
• Semi-structured interviews (30 – 45 mins) used a flexible guide 

developed based on prior literature and pilot-tested
• Interviews were conducted via telephone, audio recorded, and 

professionally transcribed
• Participants compensated $40

Data Analysis: 
• Codebook developed based on interview guide, and organized into three 

levels of analysis: patient-, provider-, and systems-level
• Thematic analysis performed through interpretive description using two 

coders
• Themes and supporting quotes reviewed by the study team to ensure 

credibility of representation

Results Conclusions

Limitations

• Providers identified barriers across the testing continuum related 
to identifying eligible patients, initiating referrals, and patients 
completing counseling and testing

• Barriers related to genetics knowledge and understanding at the 
patient and provider levels may be especially challenging to 
address  in the absence of system-level tools to identify facilitate 
care (e.g. EMR prompts for patients with advanced local, 
regional, or metastatic prostate cancer)

• Providers had varying amounts of contact with patients 
experiencing prostate cancer, influencing their exposure to 
prostate cancer guidelines and care processes

• Findings represent provider perceptions alone; future work will 
explore the perspectives of patients and their family members

This work is supported by the United States Department of Defense 
(W81XWH2010110) and the Capstone Fund of the Boston 
University School of Medicine Genetic Counseling Program.
Study Contact: Christine.M.Gunn@Dartmouth.edu

Acknowledgements

Primary 
Care
23%

Radiation 
Oncology

18%
Urology

23%

Medical 
Oncology

18%

Genetics
18%

PROVIDER SPECIALTY

MD
76%

PA
6%

NP
6%

Genetic 
Counselor

12%

PROVIDER TYPE

Men
47%Women

53%

PROVIDER GENDER

• More research on how barriers at each phase (identification, 
referral, testing) impact equity in the delivery of genetics care is 
needed

• Complementary multi-level interventions at the patient, provider, 
and systems levels are likely needed to improve access to 
genetics care for men with prostate cancer

Participant Characteristics (N=17)

1-5 years
24%

6-10 
years
29%

11+
years
47%

YEARS IN PRACTICE

Themes on Facilitators & Barriers to Genetics Care

Patient Level Provider Level System Level

“I'll usually start with, ‘Do you have 
children?’ because that – tends to be 
like the striking point for people who 

want to get genetic testing.”

Concern for family facilitated
counseling

“Social barriers such as 
transportation, language barriers, 

things like that.” 

Patient understanding, cost, and 
ability to attend appointments were 

key barriers to genetics care

“I think the drawback of any of this type 
of testing is we are telling people 

something about their bodies that they 
cannot do anything about. All we are 

doing is seeding anxiety and concern.”

“I think levels of health literacy are 
very variable… We also have many 

non-English speaking patients.” 

Providers felt more willing to 
recommend if they perceived that the 

patient would benefit from testing

“It's all about the outcome of the patient 
in front of you… So, if I think that it may 

have an impact on their treatment 
outcome or their treatment paradigm, 

that's kind of the main motivation.”

Coordinating mechanisms were a 
critical facilitator for completing testing
“Probably the main thing is just like the 
patient navigator. Like I said, identifying 

any barriers like transportation or 
things.”

“You know just some administrative 
assistance [that’s needed].”

“There is no specific policy or 
procedure. It's just a provider… there 

is no reminder, there's no policy, 
there's nothing in the electronic record 

to kind of alert you. So, certainly it's 
one of those things that if you're 

moving along your day quickly, it's 
something that might not get ordered.”

Reliance on individuals to provide 
referrals limited genetics access

Genetics knowledge was variable, and 
was a barrier for provider referrals

“We try to be up to date on the 
guidelines, if there’s been a change or 
a revision… [most] are probably not as 

up to date on the genetic guidelines 
changing. So, we would rely on other 

staff and faculty to help us.”

Methods

Objectives

“A lot more people would decline testing 
based on just the cost and deductibles, 

coinsurance, co-pays.”

Implications

mailto:Christine.M.Gunn@Dartmouth.edu


Provider Practices in Offering Germline Genetic Testing for Men with Prostate Cancer at 
a Safety-Net Hospital 

National Comprehensive Cancer Network Guidelines suggest most patients with prostate cancer 
may benefit from germline genetic testing, which can influence decisions about treatment. This study 
explores determinants of offering genetics referrals to patients receiving prostate cancer care among 
multi-disciplinary providers. We invited medical providers (MDs, NPs, PAs) providing care to patients 
with prostate cancer at an urban, safety-net hospital to participate in a 45-minute qualitative 
interview. Purposive sampling sought at least 2 providers per specialty: primary care, urology, 
radiation oncology, medical oncology, and genetics. Semi-structured telephone interviews were 
conducted using a flexible interview guide and professionally transcribed. The remaining interviews 
were independently coded, with 20% double coded to ensure rigor. A thematic analysis was 
performed using interpretive description. Themes were reviewed by the study team to ensure the 
credibility of theme representation and supporting quotes. 20 providers were invited to participate, 17 
completed interviews. Four Primary care physicians and Urologists participated; along with 3 
Radiation Oncology, Genetics, and Medical Oncology providers. Three themes described 
determinants of provider provision of germline genetic testing. Providers described their decision to 
offer testing as: 1) Based on individual discretion and awareness of guidelines for testing; 2) 
Influenced by their perceptions of the patient’s ability to pay for testing, and understand its purpose; 
3) Related to their perceptions of the utility or “actionability” of genetics results for patients and/or 
their families. Provider perceptions influence their decisions to offer genetic testing and may 
introduce potential bias in patient access to testing. Systems that routinely identify patients eligible 
for prostate cancer genetic evaluation offer opportunities to make genetic testing more equitable. 



Table 1: Exemplary Quotes for Identified Themes 
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“The challenge is that you just have to have… the doctor consider it… because the patient is not really 
looking for it. The patient is not going to say, "Do I need to go see a genetic counselor?" So I would say it's 
really up to the doctor.” - Urologist, 19 years in practice 

“We don't have any policies or procedures in place. It's up to the discretion of the provider… I think that 
there's no clear consensus from a department of identifying these patients and then who's meeting criteria. 
So, it's pretty variable, so increases the variability.”  - Urologist, 9 years in practice 

“Well, I mean it is a patient by patient, for me it's a patient by patient discussion. There are some National 
Cancer Center Network Guidelines that’s for men with high risk prostate cancer based on their cancer 
parameters, and for men that might even be intermediate to high risk that genetic testing is recommended. 
I'm not doing it at that consistency. I'm doing it more on a case by case basis.” - Urologist, 14 years in 
practice 
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“I definitely would not say go to genetic counseling… if there are any costs, and they can't afford it… I guess 
there's a risk benefit analysis that a clinician has to play in their mind, like if they can't afford it, is this 
something that is so worthwhile that they got to go even if they have to pay for it… and I think the problem 
with genetic testing also is the ability to cognitively understand the reason of going there what are you going 
to come out from that with.” - Urologist, 27 years in practice 

“I don't like this answer, but in total honesty, I will say that I think it's the service that generally patients get 
as they advocate for. And so, it creates a disparity if it's something that an educated English-speaking patient 
says, "Hey, I know this is my family history, and I know I want to get further testing." I'm much more likely to 
send it.” -Primary care physician, 7 years in practice 

“During COVID, I find remote conversations for older men about complex topics like genetics to be a 
significant factor… of having success to access to this care. Many times I don't think our patients are 
understanding what I'm saying on the phone because they can't hear me or they don't know what genetics 
is.”  - Genetic Counselor, 3 years in practice 

“Sometimes, it's a matter of they're overwhelmed and they're getting too much information. So, if that's the 
case, I'll put in my note that they are appropriate for genetic testing, but that they're not ready for a referral 
at that point just as a way to note to myself to re-discuss this with them again in the future when they're 
perhaps less overwhelmed with the diagnosis and other aspects of treatment.” - Radiation Oncologist, 4 
years in practice 
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“Like, if there's some sort of targetable mutation that might change their own management down the line. I 
don't really get into the specifics of that with patients, but that's something, you know, I consider.” - 
Radiation Oncology PA, 8 years in practice  

“It doesn't guide the care that I provide that much, because again, I mostly personally treat the earlier stages 
of prostate cancer, which is why I think you probably have the medical oncologist ordering more of the 
genetic testing. Because it doesn't have as much of an impact on surgical management, or you know 
radiation for localized management as it does for more systemic treatments, which would be like 
intravenous types of treatments or injection treatments. So, that's why it doesn't have a major impact on me 
per say. And that's probably why I think surgeons are ordering it maybe a little bit less in the grand scheme 
of things.” - Urologist, 14 years in practice 

 “But I also have this, what I call the counter sense of genetic counseling that oftentimes, people will get told 
that you have a genetic predisposition, but we can't tell you what it means, which is kind of a struggle that I 
heard, for some diseases, where you end up saying, “We give you a lot of information, but we don't really 
know how to act upon this information in any meaningful way.” Which is very frustrating for the patient, 
actually, I think.” - Urologist, 27 years in practice  

“Well, I think the goals are multiple. Obviously, there's implications for the patient themselves, in learning 
more about their disease, which may impact themselves, screening for other malignancies depending on 
what we find, as well as their family members. As I mentioned before, potentially treatment implications 
BRCA and PARP inhibitors are one example of that. But I think that leads me to the next part, which is that 
future areas of research or targets for medications. Obviously, the more data we collect from men with 
prostate cancer, the more research can be done looking into that in more detail. And then also just 
advancing science and gathering more information about prostate cancer and in particular, at [Hospital 1], 
given our underserved population. I think they’re a unique set of patients that it's valuable to be collecting 
information on.” - Medical Oncologist, 1 year in practice 
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Genetic Testing for Men with Prostate Cancer: Patient Interview Guide 

Please note: This is an interview guide, intended to be used flexibly, to allow for a conversational flow to the interview while covering 
the topics below. Prompts are included here as possible suggestions for elaboration if responses are short. 

Thank you for talking to me today. We are here today to learn about your prostate cancer care experience at Boston Medical Center.  

There are no right or wrong answers to the questions I’m going to ask today, I really just want to hear about your experience and 
thoughts. You may also feel free to share as much or as little as you feel comfortable. If there’s something you prefer not to talk 
about, please let me know and we can move on. 

Do you have any questions before we get started? 

TOPIC 1: Prostate Cancer Experience  

First, I’d like to hear about your prostate cancer experience. 

 How has having prostate cancer affected your everyday life? 

When you were diagnosed, what did the doctors say about how serious your prostate cancer was?  How did you feel about 
this? 

 
How did you make decisions about your prostate cancer treatment?  

 Probes: Who was part of those decisions? What was most important to you when choosing a treatment? 
 

Who have you leaned on to help you through your treatment? 

Probes: Who has helped you with physical tasks? Who have you talked to for emotional support? What helped you most 
through treatment? 

 

TOPIC 2: Initial Genetic Testing Discussions & Decision 

Note to interviewers: In this section people may not use the term “genetics”. Use language that reflects the participant’s 
understanding, where possible. Some may talk about genetics directly, while others talk about risk, etc. If a participant talks about the 
doctor wanting them to get some other testing or talk to someone about their family history, explore this. The goal here is to learn 
more about their first impressions about genetics. 
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What is your understanding of what caused your prostate cancer? 

 At any point, did anyone talk to you about what might have caused your cancer? 

 How was it described? 

Probes: What have people told you about you and your family’s chances of getting prostate cancer? (i.e. the fact that 
prostate cancer is more common in some families than others) 

What was your first impression when [person] talked to you about the idea? What questions did you ask?  

 What prior experience did you or others you know have with finding about more about your family risk? 

  How did that first discussion end? How did you feel about this? 

 

What other conversations did you have about prostate cancer risk/genetics? With whom?  

  Probes: Family, medical professionals, friends, etc. 

 Where else did you go for information about prostate cancer risk/genetics, if anywhere?  

  What did you find? How did that change your thinking, if at all? 

  What did you trust about this source of information? What made you skeptical? 

 What factors did you think about when deciding about whether to take the next step?  

 

From all that you learned about prostate cancer risk/genetics testing, how did you expect it to help you? Your family? Your doctor?   

 

What did you end up deciding about getting genetic testing?  Why did you choose [to proceed/not proceed with] learning more about 
genetics for your prostate cancer? 

 What was most important to you in making this decision? 
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Whose opinions did you most value? 

What else was important for you about this decision? 

Was this an easy or difficult decision for you to make? Why? 

TOPIC 3a: Genetic Counseling Experience (For those who attended appointment): 

Tell me about the next steps in meeting with someone to learn more about your prostate cancer risk/genetics. 

Who did you meet with? How long did it take to get an appointment? What did you discuss? 

What were you told about testing for prostate cancer risk/genetics? 

Probes: What were you told about: the process, what to do, how long results would take, what would happen after, the costs? 

How well did they do at explaining family risk/genetics to you? What did you like? What could have been done better? 

What difficulties, if any, came up when you were waiting to see genetics? How did they get solved? 

What would have made the process easier or smoother for you? 

TOPIC 3b: Genetic Testing Experience (For those who follow through with testing): 

Tell me about actually getting the test. What type of test did you receive? (Test types: blood, saliva, tumor testing) 

What was easy about getting the test?  What was more difficult? 

How prepared were you for the process? 

What happened after you completed the test? 
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How was this for you?  

What would you have changed about it? 

Tell me about the conversation you had with the person in genetics about your results. 

What was as you expected? What surprised you? 

How did you feel after receiving your results? 

What questions did you have after getting your results, if any? Who did you (or would you) go to for answers? 

Who did you share the results with, if anyone? 

What have those conversations been about? How have they helped, if at all? 

How will your results be used, from your understanding? 

How have your results changed your treatment, if at all? 

After going through this process, what have you learned? 

Who was most helpful throughout the entire process of getting genetic testing? What made them so helpful? 

What could have gone better? 

How would you describe the process to someone who hadn’t gone through it?  What would you want to tell them? 

Would you encourage others to get genetic testing? 
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TOPIC 3c: Follow up for people who did not choose testing 

Tell me more about your decision to not get testing. 

 What most influenced your decision?   

What follow up conversations did you have about testing with others, if you did at all? 

 How did you feel about these follow up conversations? 

 

What did your doctor(s) say about this decision? Your family?  

 

Was there something that could have been done better to help you make a decision about testing, even if it didn’t change your mind? 

  

What might prompt you to re-consider genetic testing in the future, if anything?  

 

 
CLOSING QUESTIONS 

 

Do you have any other thoughts about genetic testing that you’d like to share?  

 

Those are all the questions I have for you today. Before we end, is there anything I have missed that you would like to share about 
the topics we have talked about today?  

 

Thank you for being a part of this research and sharing all of your thoughts and experiences with me 


