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ARTICLE INFO ABSTRACT

Objective: Many Black breast cancer patients experience chemotherapy-induced peripheral neuropathy (CIPN). Our
study assessed Black breast cancer patients’ questions about a biomarker test that can predict likelihood of CIPN.
Methods: Nineteen Black women who were previous/current breast cancer patients participated in focus groups. Re-
searchers briefly explained CIPN and the biomarker test, and then participants were asked what questions they
would have about the test and its use in treatment decisions. These participant-voiced questions composed the data
for this study and were analyzed using thematic analysis.

Results: Participants’ questions centered on six themes: reasons for the test, effect on timeline of breast cancer treat-
ment, testing procedure, limits of test (including accuracy), research done to develop this test (including research par-
ticipants), and concerns about personal information connected to the test (including DNA).

Conclusion: This study provides an exploratory look at questions that Black breast cancer patients may have about tox-
icity biomarker testing use in breast cancer treatment decisions.

Innovation: These findings provide a starting point for developing patient-centered approaches for integrating this pre-
cision medicine tool into clinical care. The methodological choice to generate participants’ questions (rather than
answers to a question) led to robust, actionable data.
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1. Introduction

Precision cancer medicine is evolving at a rapid pace and the integration
of advances in this field should strive to be patient-centered, accessible, and
equitable [1]. In addition to identifying differential cancer genomic vari-
ants among patients of different racial backgrounds [2], there is increasing
focus to identify how racially diverse patients respond differentially to can-
cer treatments—especially in light of the fact that these groups have histor-
ically not been included in clinical trials at commensurate rates as their
white counterparts [3]. Recent work done by Schneider and colleagues
has identified a genetic biomarker which can indicate likelihood of
chemotherapy-induced peripheral neuropathy (CIPN) in Black breast can-
cer patients [4,5]. Treatment side effects like neuropathy — defined as dam-
aged nerves that can result in numbness, muscle weakness, pain, and other
physical impairments [6] — are related to not only a patient’s quality of life,
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but also increase risk of cancer recurrence due to related treatment reduc-
tions [7]. Therefore, the potential for this biomarker test to play a signifi-
cant role in treatment decisions and outcomes is important to consider.
However, given the plethora of complex medical information shared, tests
performed, and data that is reviewed in breast cancer treatment discussions
with patients, we must consider how to integrate this biomarker test into
existing clinical processes in a way that addresses patients’ information
needs [8]. One first step is exploring what questions patients would have
regarding this biomarker test.

2. Methods
As part of a larger study examining Black women’s experiences with

decision-making during breast cancer treatment, the current study explored
the specific questions patients would have regarding the integration of
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biomarker testing into their clinical care with the purpose of predicting risk
of experiencing CIPN. Nineteen women who were previous or current
breast cancer patients, lived in Indiana, and who self-identified as Black
or African American were recruited into the study through direct recruit-
ment by our community partners (authors 2 and 3) using personal emails
and social media posts. The average age of participants was 59 years old.
Participants had to indicate that they had undergone some type of treat-
ment for their breast cancer (i.e., did not elect to forego treatment) and
they voluntarily reported a range of breast cancer types (e.g., invasive duc-
tal, triple negative, Her2 +, etc.). Ten of the women voluntarily reported
experiencing neuropathy as part of their treatment side effects. Focus
groups, moderated by the first author but attended by the other team mem-
bers, were conducted over Zoom between August and October 2020; focus
groups ranged from 4-5 participants per group. Participants were compen-
sated with a $40 gift card for their time. This study was approved exempt by
the Indiana University Institutional Review Board. Focus groups were
recorded and professionally transcribed.

During each of the four focus groups, a member of the study team briefly
explained CIPN and biomarker testing; see Appendix 1 for this language.
Women were then queried about what questions they would have about
biomarker testing and its potential use in breast cancer treatment decisions.
These participant-voiced questions composed the data for this current
study. The lead author analyzed the questions using thematic analysis
[9,101, a method particularly useful for applied health communication re-
search. The data was reviewed iteratively. Initial codes were generated
based on topic/purpose of the questions asked; these initial codes were

Table 1
Categories of questions about biomarker test.
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then explored for similarity or relatedness, and then grouped into final
themes and subthemes. To ensure reflexivity in the analysis and reporting
of our findings [11], the entire team- including our two community mem-
ber co-authors who are themselves Black breast cancer survivors - reviewed
and discussed the results report to provide a quality check and to ensure
that the analysis presented a clear, logical, and coherent account of our
participants’ questions.

3. Results

Participants’ questions centered on six themes or categories. Below,
each category is listed and briefly explained, and sample questions from
participants are provided in Table 1.

3.1. Reasons for test

Participants voiced questions about the reasons for the test. These ques-
tions were often the first ones asked by participants during the focus group,
and while less specific than later questions tended to be, these centered on
the importance of starting with the overall purpose and benefit of the test.

3.2. Integration into care
Participants asked questions related to how clinicians would talk about

and use the results from the biomarker test in their cancer care. These ques-
tions centered on two major topics, including how the test could affect the

Question topic Sample Questions

Reasons for Test

Purpose « Why do you need it?

« What’s it going to do?

+ What is this neuropathy and why should I even care?
Benefit « How would it benefit me?

Integration into Care
Timing

timeline?

for your treatment plan?

Evidence to Support Treatment Choices

Why is it so important that you test me for this?
So if 'm coming in there to hear my treatment plan, but I need to take this test to determine what my options are, what’s the new

If 'm going to take this test, how much more time are we adding to the start of my treatment?
Once the oncologist looks at your case, would that be [biomarker test] discussed at the first meeting as far as this is what we suggest

If you tell me you have this [positive biomarker result], so now you’re going to get this [other] drug, I would want some reassurance

that have you also done a study on this drug and it is also as equally potent and as effective?

.

[1f] neuropathy would be the side effects for one, what would the other [drug’s] side effects be? In other words, would they give

them the other side effects to make a choice, so they’ll know whether or not they want the one with the neuropathy?

Would I still get the medicine that I need to kill this, or would my medicine be compromised or changed; I get a weaker dose or a

different kind of concoction in my chemo or I wouldn’t get as much radiation or a different type of something because I give you this

side effect?
Test Procedure

.

.

tests to see?
Limits of Test

.

What is the accuracy?

.

being accurate?

.

Concerns about Use of Test on Others/Self
Individual Concern

Statistics from Research/Other Patients

Personal Information
Privacy

zPersonal Ownership of Health Information

But exactly how would you test for it?
How often would the doctor perform the test, like the blood draw?
So how often is this biomarker used, like if you’re only taking it one time, drawing the blood and then you’re running a series of

What are you going to do with my DNA?
What are you going to do with that information after, that you get from me?
Will I have access to that information after you get the information?

So is it a chance that the body types, like they would have these type of side effects, is it 100% true? What is the percentage of that
The blood draw would only be able to determine whether or not I would be able to handle the chemo, is that what you’re saying?

And are you asking all of the cancer patients for their DNA? Or are you only asking me?

Are you specifically targeting me and only me?

So how are you choosing the women who get the test? Why me?

So you’re going to suggest this type of medication; well, where’s the people that went before me?

Where’s the data, the statistics to show that this really works?

I wouldn’t mind having a blood test, but I would want to be in on the discussion of how many people have had it?

« Will this information be able to be shared with my family, and how relevant is it going to be to my offspring?
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timing of their treatment and treatment discussions, and how the test re-
sults would be used to make decisions and weigh the pros/cons of treat-
ment choices.

3.3. Test procedure

The third category of questions asked by participants focused on the
procedural aspects of the test. While the biomarker test was briefly de-
scribed to them during the focus group, participants still expressed the
need to clearly address the specific details of the procedures used to do
the test.

3.4. Limits of the test

Participants asked questions about the limitations of what information
the biomarker test can provide. These questions focused on the accuracy
of the test and what, specifically, it is predicting.

3.5. Concerns about use of test on others/self

Participants were interested in knowing how decisions about the use of
this test were made. Specifically, these questions centered on why certain
patients, like themselves, would be chosen to take this test, and also how
data collected from past patients was informing their care.

3.6. Personal Information

The final type of questions asked by participants centered on how the in-
formation would be used in the future. These questions focused on concerns
about the use of personal health information and the DNA collected, as well
as whether the information gathered from the test could be accessed and
shared with the patient and their family going forward.

4. Discussion and conclusion
4.1. Discussion

This study provides an exploratory look at what questions and informa-
tion needs Black breast cancer patients may have when considering the in-
tegration of biomarker testing into breast cancer treatment decisions
specific to CIPN. The findings suggest that Black women have a variety of
information needs relevant to the use of this precision cancer medicine in-
novation. In line with other work examining the development and use of
biomarkers in the precision oncology setting, the imperative to successfully
move from bench to bedside will necessitate work like this study that can
inform clinical communication and improve shared decision-making
about these cancer treatment innovations [12-15]. Beyond purely informa-
tional needs, such as how the test works, participants in this study were also
interested in knowing about larger issues of clinical research and statistics
supporting the use of the test, as well as privacy concerns related to their
own biomarker test results. These findings are supported by other work
showing that Black women in particular have diverse information needs
during breast cancer treatment [16]. Our findings also concur with other re-
search showing the importance of evaluating Black patients’ information
needs within the precision medicine context [18] and acknowledging
long-standing concerns among this population about the use of genetic in-
formation for medical and research purposes [17] which is not surprising
given the historical and systemic research abuse and social injustices
committed by the medical establishment on Black patients in the United
States [19].

While individual patients may have additional questions, those catego-
rized here can be used to help anticipate the types of information needed by
Black breast cancer patients when presenting this biomarker test during
treatment conversations. Future work should specifically explore concerns
about integrating this test into initial treatment meetings (e.g., how it
might affect timing), as well as anticipating how to handle concerns
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about privacy and personal use of the test results (e.g., patients’ desires to
ensure they “own” the information and can share it with their family). Im-
portantly, the role of the provider remains one of the most influential ele-
ments in a Black woman’s breast cancer treatment decision-making
[20,21]. Therefore, conducting interviews with breast oncologists about
these issues and concerns could help shed light on suggestions and ideas
that these stakeholders have for communicating about this biomarker test
with their Black patients. Additionally, the use of participatory methods,
such as the “guided tour procedure” for quality improvement projects,
may be particularly applicable in determining the best method for integrat-
ing this biomarker test into clinical practice [22]. The ensuing outcome
of this kind of work will ensure that this precision medicine innovation is
delivered in a way that addresses the six essential domains of care
quality: efficiency, effectiveness, safety, equity, patient-centeredness, and
timeliness [23].

While this exploratory study yielded important, actionable findings, it is
not without its limitations. Women in our study described a range of breast
cancer experiences, including type of breast cancer, type of treatment, and
time since diagnosis. These differences may have influenced the types of
questions they asked. Researchers/practitioners doing future research in
this area may benefit from recruiting participants who are closer to the tar-
get population of patients who would be receiving this biomarker test into
today’s clinical setting.

4.2. Innovation

We contend that introducing the biomarker test during the focus group,
and then eliciting and analyzing questions that participants had about the
test, led to robust and insightful findings. Rather than focusing on partici-
pants’ answers to researchers’ questions, as is typical in focus group and
interviewing procedures, the elicitation of questions allowed women to
put themselves back in the position of being breast cancer patients and
imagine what questions they would want to ask their oncologist about
this biomarker test [24]. Other clinicians and multi-disciplinary teams
who seek to integrate new tools into clinical care with specific patient
groups may want to consider the question elicitation approach as a way
to more fully understand their patients’ needs. In sum, the findings provide
a rich starting point for our future work in developing patient-centered
communication, which is essential for ensuring patients understand the
complex information associated with this biomarker test, increasing the
likelihood of them engaging in their care and leading to higher care satis-
faction overall [25,26].

5. Conclusion

This study sought to identify the types of questions that Black breast
cancer patients may have regarding biomarker testing to predict risk of
CIPN. The results revealed six categories of questions, or information
needs, and can serve as a starting point for developing patient-centered
approaches for integrating this test into clinical care.
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Appendix 1. Description of biomarker test provided to patients during
focus group

“We know that a the one-size-fits-all approach to cancer treatment is
probably not the best one, which is why we are focused on personalized
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medicine. Personalized medicine looks at the differences in our own per-
sonalized blueprint (the DNA) to choose a treatment specifically for a per-
son. The same differences that can make us tall or short, also impact how
we accept drugs and the side effects that we have from them.

We are currently studying whether looking at DNA biomarkers in your
blood can help us predict and understand how well the body responds to a
treatment for cancer. Our goal is to use these biomarkers tests to help pa-
tients and physicians choose chemotherapy that has the most benefit and
least side effects for every patient.

For example, we want to use these biomarkers to know which patients
might be at a higher risk for a common side effect of chemotherapy called
neuropathy. This side effect causes damage to the nerves and can result in
numbness, tingling, and loss of feeling. Neuropathy can be severe and pain-
ful, can cause patients to drop things, trip, or fall, and can be permanent. Re-
search shows that Black women tend to suffer from the chemotherapy side
effect of neuropathy more than patients from other racial backgrounds. We
hope to use this DNA biomarker test, which is done through a blood test, to
predict which of our Black breast cancer patients are at a higher risk for
neuropathy. The results from this biomarker test will allow patients and
doctors to discuss different breast cancer treatments with less side effects
and less chance for neuropathy.”

This work was supported by the Susan G. Komen and Genentech Breast
Cancer Disparities Research Supplemental Grants funding program.

References

[1] Koczwara B, Thornton Benko Elysia, Cohn RJ, Chan RJ, Rhee J, Joske D, et al.
Personalised cancer care in the era of precision medicine. Aust J Gen Pract. 2021;50:
533-7. https://doi.org/10.3316/informit.037260274952718.

Rajagopal PS, Olopade OI. Black lives matter worldwide: retooling precision oncology

for true equity of cancer care. Cell Rep Med. 2020;1:100079. https://doi.org/10.

1016/j.xcrm.2020.100079.

[3] Huey RW, Hawk E, Offodile AC. Mind the gap: precision oncology and its potential to
widen disparities. J Oncol Pract. 2019;15:301-4. https://doi.org/10.1200/JOP.19.
00102.

[4] Schneider BP, Li L, Radovich M, Shen F, Miller KD, Flockhart DA, et al. Genome-wide

association studies for taxane-induced peripheral neuropathy in ECOG-5103 and

ECOG-1199. Clin Cancer Res. 2015;21:5082-91. https://doi.org/10.1158/1078-0432.

CCR-15-0586.

Schneider BP, Lai D, Shen F, Jiang G, Radovich M, Li L, et al. Charcot-Marie-Tooth gene,

SBF2, associated with taxane-induced peripheral neuropathy in African Americans.

Oncotarget. 2016;7:82244-53. https://doi.org/10.18632/oncotarget.12545.

Neuropathy (Peripheral Neuropathy). Clevel. Clin. https://my.clevelandclinic.org/

health/diseases/14737-neuropathy; 2022. (accessed June 13, 2022).

Montazeri A. Health-related quality of life in breast cancer patients: A bibliographic

review of the literature from 1974 to 2007. J Exp Clin Cancer Res. 2008;27:32.

https://doi.org/10.1186,/1756-9966-27-32.

[8] Levit LA, Kim ES, McAneny BL, Nadauld LD, Levit K, Schenkel C, et al. Implementing
Precision Medicine in Community-Based Oncology Programs: Three Models. J Oncol
Pract. 2019;15:325-9. https://doi.org/10.1200/JOP.18.00661.

[2

[5

[6

=

[7

—

PEC Innovation 2 (2023) 100118

[9] Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 2006;3:
77-101. https://doi.org/10.1191,/1478088706qp0630a.

[10] BraunV, Clarke V. What can “thematic analysis” offer health and wellbeing researchers?
Int J Qual Stud Health Well-Being. 2014;9:26152. https://doi.org/10.3402/ghw.v9.
26152.

[11] Olmos-Vega FM, Stalmeijer RE, Varpio L, Kahlke R. A practical guide to reflexivity in
qualitative research: AMEE Guide No. 149, Med. Teach, 0; 2022; 1-11. https://doi.
org/10.1080/0142159X.2022.2057287.

[12] Hinestrosa MC, Dickersin K, Klein P, Mayer M, Noss K, Slamon D, et al. Shaping the
future of biomarker research in breast cancer to ensure clinical relevance. Nat Rev Can-
cer. 2007;7:309-15. https://doi.org/10.1038/nrc2113.

[13] Mateo J, Steuten L, Aftimos P, André F, Davies M, Garralda E, et al. Delivering precision
oncology to patients with cancer. Nat Med. 2022;28:658-65. https://doi.org/10.1038/
$41591-022-01717-2.

[14] Goldblatt EM, Lee W-H. From bench to bedside: the growing use of translational
research in cancer medicine. Am J Transl Res. 2010;2:1-18.

[15] O’Neill SC, Vadaparampil ST, Street RL, Moore TF, Isaacs C, Han HS, et al. Characteriz-
ing patient-oncologist communication in genomic tumor testing: The 21-gene recur-
rence score as an exemplar. Patient Educ Couns. 2021;104:250-6. https://doi.org/10.
1016/j.pec.2020.08.037.

[16] Asare M, Peppone LJ, Roscoe JA, Kleckner IR, Mustian KM, Heckler CE, et al. Racial dif-
ferences in information needs during and after cancer treatment: a nationwide, longitu-
dinal survey by the university of rochester cancer center national cancer institute
community oncology research program. J Cancer Educ. 2018;33:95-101. https://doi.
0rg/10.1007/513187-016-1038-x.

[17] Dye T, Li D, Demment M, Groth S, Fernandez D, Dozier A, et al. Sociocultural variation
in attitudes toward use of genetic information and participation in genetic research by
race in the United States: implications for precision medicine. J Am Med Inform
Assoc. 2016;23:782-6. https://doi.org/10.1093/jamia/ocv214.

[18] Fisher ER, Pratt R, Esch R, Kocher M, Wilson K, Lee W, et al. The role of race and eth-
nicity in views toward and participation in genetic studies and precision medicine re-
search in the United States: A systematic review of qualitative and quantitative
studies. Mol Genet Genomic Med. 2020;8:e1099. https://doi.org/10.1002/mgg3.1099.

[19] Washington HA. Medical Apartheid: The Dark History of Medical Experimentation on
Black Americans from Colonial Times to the Present. Doubleday; 2006.

[20] Sheppard VB, Adams IF, Lamdan R, Taylor KL. The role of patient-provider communica-
tion for Black women making decisions about breast cancer treatment. Psychooncology.
2011;20:1309-16. https://doi.org/10.1002/pon.1852.

[21] Sheppard VB, Williams KP, Harrison TM, Jennings Y, Lucas W, Stephen J, et al. Devel-
opment of decision support intervention for Black women with breast cancer.
Psychooncology. 2010;19:62-70. https://doi.org/10.1002/pon.1530.

[22] Balbale SN, Locatelli SM, LaVela SL. Through their eyes: lessons learned using participa-
tory methods in health care quality improvement projects. Qual Health Res. 2016;26:
1382-92. https://doi.org/10.1177/1049732315618386.

[23] Romine P, Harkins S, Gray S. Quality in the age of precision medicine: the clinician per-
spective. J Oncol Pract. 2016;12. https://doi.org/10.1200/JOP.2016.015321.

[24] Onwuegbuzie AJ, Dickinson WB, Leech NL, Zoran AG. A qualitative framework for col-
lecting and analyzing data in focus group research. Int J Qual Methods. 2009;8:1-21.
https://doi.org/10.1177/160940690900800301.

[25] Giuse NB, Kusnoor SV, Koonce TY, Naylor HM, Chen S-C, Blasingame MN, et al. Guiding
oncology patients through the maze of precision medicine. J Health Commun. 2016;21:
5-17. https://doi.org/10.1080,/10810730.2015.1131772.

[26] Scherr CL, Dean M, Clayton MF, Hesse BW, Silk K, Street RL, et al. A research agenda for
communication scholars in the precision medicine era. J Health Commun. 2017;22:
839-48. https://doi.org/10.1080,/10810730.2017.1363324.


https://doi.org/10.3316/informit.037260274952718
https://doi.org/10.1016/j.xcrm.2020.100079
https://doi.org/10.1016/j.xcrm.2020.100079
https://doi.org/10.1200/JOP.19.00102
https://doi.org/10.1200/JOP.19.00102
https://doi.org/10.1158/1078-0432.CCR-15-0586
https://doi.org/10.1158/1078-0432.CCR-15-0586
https://doi.org/10.18632/oncotarget.12545
https://my.clevelandclinic.org/health/diseases/14737-neuropathy
https://my.clevelandclinic.org/health/diseases/14737-neuropathy
https://doi.org/10.1186/1756-9966-27-32
https://doi.org/10.1200/JOP.18.00661
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.3402/qhw.v9.26152
https://doi.org/10.3402/qhw.v9.26152
https://doi.org/10.1080/0142159X.2022.2057287
https://doi.org/10.1080/0142159X.2022.2057287
https://doi.org/10.1038/nrc2113
https://doi.org/10.1038/s41591-022-01717-2
https://doi.org/10.1038/s41591-022-01717-2
http://refhub.elsevier.com/S2772-6282(22)00103-0/rf0070
http://refhub.elsevier.com/S2772-6282(22)00103-0/rf0070
https://doi.org/10.1016/j.pec.2020.08.037
https://doi.org/10.1016/j.pec.2020.08.037
https://doi.org/10.1007/s13187-016-1038-x
https://doi.org/10.1007/s13187-016-1038-x
https://doi.org/10.1093/jamia/ocv214
https://doi.org/10.1002/mgg3.1099
http://refhub.elsevier.com/S2772-6282(22)00103-0/rf0095
http://refhub.elsevier.com/S2772-6282(22)00103-0/rf0095
https://doi.org/10.1002/pon.1852
https://doi.org/10.1002/pon.1530
https://doi.org/10.1177/1049732315618386
https://doi.org/10.1200/JOP.2016.015321
https://doi.org/10.1177/160940690900800301
https://doi.org/10.1080/10810730.2015.1131772
https://doi.org/10.1080/10810730.2017.1363324

	“How is it going to help?”: Exploring Black breast cancer patients’ questions about biomarker testing to predict chemothera...
	1. Introduction
	2. Methods
	3. Results
	3.1. Reasons for test
	3.2. Integration into care
	3.3. Test procedure
	3.4. Limits of the test
	3.5. Concerns about use of test on others/self
	3.6. Personal Information

	4. Discussion and conclusion
	4.1. Discussion
	4.2. Innovation

	5. Conclusion
	Declaration of Competing Interest
	Appendix 1. Description of biomarker test provided to patients during focus group
	References




