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Abstract

Background: The genomic frontier continues to revolutionize the practice of oncology. Advances in cancer biology from
tumorigenesisto treatment resistance are driven by the molecular underpinnings of malignancy. Theframing of precision oncology
as both a clinical and research tool is constantly evolving and directly influences conversations between oncologists and their
patients. Prior research has shown that patient-participants often have unmet or unrealistic expectations regarding the clinical
utility of oncology research and genomic sequencing. This indicates the need for more in-depth investigation of how and why
patients choose to participate in such research.

Objective: Thisstudy presents aqualitative ethical analysisto better understand patient and provider perspectives on enrollment
in precision oncology research.

Methods: Paired semistructured interviews were conducted with patient-participants enrolled in a prospective head and neck
precision oncology research platform, along with their oncology providers, at a National Cancer Institute-designated academic
cancer center.

Results: There were three major themes that emerged from the analysis. (1) There are distinct and unique challenges with
informed consent to precision medicine, chiefly involving the ability of both patient-participants and providers to effectively
understand the science underlying the research. (2) The unique benefits of precision medicine enrollment are of paramount
importance to patients considering enrollment. (3) Patient-participants have little concern for the risks of research enrollment,
particularly in the context of alow-burden protocol.

Conclusions:  Patient-participants and their providers offer complementary and nuanced perspectives on their mativation to
engage in precision oncology research. This reflects both the inherent promise and enthusiasm within the field, as well as the
limitations and challenges of ensuring that both patient-participants and clinicians understand the complexities of the science
involved.

(JMIR Cancer 2022;8(2):€35033) doi: 10.2196/35033
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Introduction
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Methods

The genomic frontier continues to revol utionize the practice of
oncology. Advances in cancer biology from tumorigenesis to
treatment resistance are driven by the molecul ar underpinnings
of malignancy, and the framing of precision oncology as both
aclinical and research tool is constantly evolving. Introspection
iswarranted to examine how conversations between oncol ogists
and their patients may be affected.

Studies have assessed the motivations of research participants
enrolling in genome sequencing research, such asthe HealthSeq
[1] and ClinSeq [2] projects, and reflected the tension between
the risk and potential reward that these platforms offer.
Additional studies have explored the perspectives of
pati ent-participants enrolled in precision oncol ogy studies, many
of whom reported unfilled expectations [3]. These
patient-participants also reported a higher level of perceived
utility of the study at the time of enrollment than after
enrollment. Specifically, their expectationsthat participationin
a genome sequencing study would affect future health and
medication decisions were not frequently met [4].

These studies all indicate the need for more nuanced questions
and perspectives. As one study states, “Further evaluation of
whether and how family members and close contacts were
involved in the patient’'s decision to pursue or decline
sequencing, and any discussion with family membersand friends
preceding sequencing, may help to elucidate how these dynamics
affect decision-making” [5]. A key component when asking
these questions is to address the unique concerns in this field
of research. For example, precision oncology has a more
established clinical utility in certain cancers than others.
Moreover, the role of germline mutations is de-emphasized in
many cancers, which may confuse how patients consider the
issuesof heritability and familial risk. In addition, cancer stage,
prognosis, and recurrence will all invariably impact how
patients, many of whom are affected by cancers considered to
be terminal, will consider the prospect of using “cutting edge
science” to savetheir lives. Thisis particularly true when most
precision oncology platforms to date have had, at best, modest
impact on survival outcomes.

Our aimisto better understand patient and provider perspectives
related to the decision to enroll in a low-burden precision
oncology protocal. In this study, we employed a qualitative
embedded ethics protocol involving semistructured interviews
of both adult patients with head and neck cancer enrolled in
precision medicineresearch and their clinicians. Thisstudy was
nested within a prospective precision oncology study at one
institution, a National Cancer Institute-designated academic
cancer center. Two other articles have been derived from the
interview data set, one focused on patient and provider
perspectives on enrolling in head and neck cancer research [6]
and the other on commercialization of cancer genomic data[7].
Herein, we focus specifically on patient and provider
perspectives on enrollment in precision oncology itself.

https://cancer.jmir.org/2022/2/e35033

Overarching Study Design

Thisinquiry ran alongside the overarching study, “ Developing
Precision Medicine Protocols for Head and Neck Cancer
MiOtoSeq (Michigan Otolaryngology and Trandational
Oncology Sequencing Center),” an institutional review
board-approved precision medicine study in the Michigan
Medicine Department of Otolaryngology-Head and Neck
Surgery [8]. Patient-participants enrolled in MiOtoSeq were
adults with biopsy-confirmed cancer of the head and neck who
were counsel ed and consented to participate in upfront, targeted
genomic research sequencing of their tumors and germline
tissues. In conjunction with the MiOtoSeq study, we embedded
thisqualitative ethics protocol to better understand and compare
perspectives on their involvement in precision oncology
research. Specifically, we were interested in the motivations of
patients and providersto enroll in the research.

Interviews

A subset of the MiOtoSeq patient-partici pants were purposively
sampled for interviews based on demographic and clinical
factors to ensure a diverse variety of experiences. All patients
participated in a 1-hour interview conducted by researchers
trained in semistructured interviewing techniques [9]. All
interviews were conducted in 2018.

Theinterviewswere audiorecorded, transcribed by athird-party
service, and deidentified. All interview files were stored on an
institutionally supported secure storage platform. In these
interviews, participating patients and clinicians were asked a
variety of questions related to the goals of precision medicine
research, therisks and benefits asthey perceived them, and their
experience with the MiOtoSeq enrollment and consent process.

This analysis includes responses from a total of 20 interviews
from 10 patients and 8 clinicians. In the cases of 2 physicians,
each had treated 2 patients and we conducted 2 separate
interviews with the physicians to focus on each patient.
Patient-participants were recruited until thematic saturation was
achieved [10] and then their physician was recruited for
comparison purposes. One of the cliniciansis an author of this
analysis, and his interview responses were excluded from
guotation. Once the interviews were underway, team members
(KSB and MK) iteratively developed the codebook [9].
Transcripts were inductively and deductively double-coded (by
MK and CK) and discordances were reconciled (KSB). Please
refer to our previous publication for more detail regarding these
methods [6]. For the purposes of this article, gender pronouns
for clinicians and patient-participants were randomly selected
for additional privacy.

Ethics Approval and Consent to Participate

Approval was obtained from the ethics committee of the
University of Michigan (HUMO00085888). The procedures used
in this study adhere to the tenets of the Declaration of Helsinki.
Informed consent was obtained from all individual participants
included in the study.
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Results

Theme 1: Challenges With Informed Consent to
Precison Medicine

Many patient-participants stated that their background
knowledge of genetics came from media or television. For
example, several patient-participants cited the movie Jurassic
Park, coverage of “test tube babies,” or the Discovery Channel
as their main source of genetic information. As one
patient-participant put it, their awareness began “when Francis
(or was it Crick?) first started the Human Genome Project”
(Patient [P] 05). As one clinician aptly joked, “I think most
patients don’t understand [genetics], because | barely do in a
lot of ways’ (Clinician [C] 10).

Many clinicians were concerned that the patients’ lack of
understanding of genetics, and research in general, might lead
to conflations between clinical careand enrollment in aprecision
medicine protocol. For patients without a strong grasp of the
basics of genetics, the nuanced potential benefit of precision
oncology—where clinicall care and research may be
blurred—was complex to understand. For example, the doctor
of one of the patient-participants who said he had learned about
geneticsfrom Jurassic Park admitted that although he explained
to the patient that thiswas not atherapeutic tria, “...maybe he
didn’t get that. | don’t know [laughs]” (C02). Ancther doctor
added, “I don't know if [my patient] actually understood,
because patients express understanding of almost everything |
say...” (CO3). Other clinicians seemed reassured that patients
at least understood that the research would not change their
clinica care or help them directly. However, despite one
clinician stating that he thinks “the persona reward for any
individual patient isvery low” (C11), his patient stated that her
expectation from participating in the study was that it “might
save my life” (P11).

Other clinicians emphasized theinherent vulnerability of patients
in a clinical oncology visit and how that might compound
confusion or inadvertent exploitation. Of note, although the
clinicianswere MiOtoseq coinvestigators, consent for enrollment
into the study was obtained by a dedicated study coordinator.
Oneclinician described her realization that “most patientsdon’t
understand genetic sequencing and simply sign something
because we give [it to] them in a very vulnerable situation”
(CO7). She went on to describe asking patients to enroll in
research during aclinical care visit as “really not an informed
consent process.” Anaother clinician agreed that his patientswere
“more worried about not passing away from [the cancer] as
opposed to having their sequencing done” (C10). As a patient
affirmed, “In the whirlwind of things...l really didn’t think
about [enrolling in research] too much...1 just consented” (P11).
However, a different patient-participant described the benefit
of learning about precision medicine in the clinical context:
“Wow, you know, 1'd like to know more about myself...and
my genetic makeup and kind of what went wrong...” (PO8).

https://cancer.jmir.org/2022/2/e35033
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Theme 2: Unique Benefits of Precision M edicine
Enrollment

Many patient-participants were excited about the promise of
precision medicine research specifically, referring to current
cancer treatment optionsas“archaic.” They described precision
medicine as“thefuture,” and severa expressed hopefor finding
acure for cancer.

| think that we have no idea of what we're doing right
now. We're dabbling a foot in the pool, but once we
get all the way into that pool, | think we're going to
have some serious answers. [PO7]

Patient-participants were less clear about potential benefits to
themselvesin enrolling in precision medicine research. Although
the majority noted that they realized the research was not
primarily for their own benefit, many held out hope for the
“teeny, teeny, teeny, teeny possibility [that] it could help me’
(PO7). Several patient-participants specifically described hoping
that the research could help them if their cancer came back in
thefuture. Clinicians appeared generally aware of their patients
aspirations to have their cancer cured, which one described as
a*“common coping strategy” (C07). Although, asoneclinician
said, he explainsto patientsthat the research could not possibly
affect their clinical course, “when it takes 14 monthsto get the
sequencing back!” (C02).

More uniquely related to a precision medicine protocol than
other types of clinical research, many patient-participants also
described that research participation might help their blood
relativesin the future and protect them from “what isinside me
that came from my ancestors...” (P04). Almost al spoke about
protecting their family and children through research enrollment,
with one patient-participant stating that they “would do anything
to make sure they [their children] don’t go through this’ (P08).
Another described this altruistic legacy as “a way for me
watching out for my family later on when I’'m gone” (P07).
Another added: “| would hope that this could help, you know,
my family first and then out into other people” (P09). Notably,
some of these themes might relate to other novel cancer research
platforms and are not necessarily specific to precision oncology
itself.

Theme 3: Risks of Research Enrollment

Although patient-participants overwhelmingly spoke of hope
and the potential benefits of precision medicine research, the
majority of those who spoke of risks only brought them up to
dismiss them. Many discussed how enrolling in a precision
medicine protocol had no additional risk or burden to themselves
and did not involve much effort or downside: “If there's
something that really doesn’t causeyou any...discomfort, really
takes up very little of your time, if down theroad 30 or 40 years
from now, that could really affect peoples’ lives, you know,
why wouldn't you want to do that?” (P09). One
patient-participant also discussed the convenience of being able
to complete everything in the same visit; he said that if thetrial
required extravisits, he probably would not have enrolled.

If patient-participants or their clinicians mentioned specific
risks that concerned them, the most common was finding out
information that the patients might not want to know. One
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patient-participant described these potential secondary findings
as both “a shield and a sword” (P05). She added, “I can’'t see
that ignorance could possibly benefit you...other than a bit of
bliss| suppose.” Another patient-participant dismissed the risk
of finding out unwanted information thisway: “Life has twists
and turns. We don’'t have a clue what’s going to happen, but
are we going to hold back positive for the thought of a
negative?’ (PO7). Another concluded that he was already 70
years old, so he did not need to worry about genetic
discrimination or being fired from his job. This common
dismissal of therisks of research enrollment might relate to the
genera lack of understanding of genetics as highlighted in
Theme 1.

Interestingly, the most common risk described by clinicians
was not related to stumbling upon an affirmative genetic finding
that patients might not want to know about, but quite the
opposite—that of not understanding what an abnormal variant
meant for their patients in the first place. This relates to an
altogether different category of risk related to transgressions of
professional duty. One clinician described precision medicine
research as having to be “comfortable with that uncertainty”
(C08). Another clinician bemoaned that scientific advancement
regrettably may lead to recognition of missed diagnoses, if they
“look back in 5 years, and you didn’t even know the germline
mutation that was bad was a bad one then, right?...Even if you
didn't know it was bad, should you have told them that
something could be there?’ (C10).

Discussion

This analysis uniquely matches the perspectives of
patient-participantswith their corresponding clinicians, offering
insight into the influence of the doctor-patient relationship on
precision oncology research enrollment and satisfaction. Our
findings highlighted nuanced challengeswith informed consent
to precision medicine, uniquely perceived benefits of precision
oncology, and relatively discounted risks related to genomic
discovery.

One key component of our findings relates to ensuring that
patients have the capacity to fully understand the research to
which they are being asked to consent. Specifically, although
many patient-participants stated that they understood the basics
of the science, the background they cited waslimited to popul ar
media and fictionalized interpretations, indicating low true
genomic health literacy (defined as “the capacity to obtain,
process, understand, and use genomic information for
health-related decision making” [11]). The relative lack of
genomic health literacy among patient-participants raises
concerns for the maintenance of their underlying autonomy
throughout the enrollment process and beyond.

A component of this genomic health literacy important to the
process of informed consent is understanding the limitations of
genome sequencing, acompetency that has been associated with
high levels of education [12]. For example, thereis still alack
of common understanding of the term “actionable,” and there
are differences in understanding “between patients and
clinicians, with patients expecting more personal benefits to
come from actionable results” [13]. Actionability generally

https://cancer.jmir.org/2022/2/e35033
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relates to recognition of a germline mutation with implications
for relatives, as well as identifying clinically prognostic
biomarkers and biological targets to be used in the patient’'s
treatment. In head and neck precision oncology both remain
rather rare; thus, there are more nebul ous outcomes than direct
benefits of enrollment at this stage.

Of the patients that do experience decisional conflict when
enrolling in genomic sequencing, this phenomenon isassociated
with lower health literacy and a lack of experience with prior
genetic testing [14]. Unfortunately, disparities in baseline
genomic knowledge often persist longitudinally, despite the
offering of educational materials and genetic counseling
opportunities [15]. In this study, clinicians noted several times
that theinherent vulnerability of their patientsto both structural
and individual coercion, or at least undue influence, to enroll
inresearch wastied closely to clinical caregiving. Past research
has demonstrated that framing potential benefits as aspirational,
direct, and collateral can help clarify the otherwise complex
relationship between research and clinical care in this space
[16,17]. Our findings are consistent with these, confirming the
need for better strategies to educate and counsel patients and
participants alike.

The benefits of obtaining high genomic health literacy are that
greater baseline knowledge of genomics has been associated
with lower levels of distressrelated to participating in agenome
sequencing study and higher levels of understanding of the
study. Ensuring that both clinicians and patient-participants
understand the risks and benefits of research participation can
serve to clarify decisions and better enable prospective
participants to honor their autonomy.

Although informed consent has been shown to improve
knowledge about both the limitations and benefits of genome
sequencing in a variety of settings [4,12], many oncologists
have little familiarity with newer genetic technologies and have
alow level of genomic literacy themselves, as severa of our
clinician interviewees admitted [18]. Clinicians without
backgrounds in genetics also report difficulty understanding
and communicating genomic terminology and the volume of
complex information yielded from genomic sequencing studies
[19]. If clinicians have a limited understanding of genetic
sequencing studies, they may be uncomfortable communicating
the goals or results of these studiesto their patients. This could
lead to lower levels of physician satisfaction and less
participation in future studies [18]. This tension was noted by
the clinicians interviewed herein as well, despite the fact that
they are all engaged in academic research in this field.

The theme of altruism is also prominent in studies exploring
subjects’ motivations to engage in genetic research [20]. In the
broadest lens, this reflects contributing to the generation of
generalizable knowledgeto hel p future patients—the cornerstone
of clinical research itself. However, this concept is far more
nuanced when considering the distinctions between germline
and somatic mutations [21]. In this study, in which somatic
mutations are far more common than germline mutations in a
head and neck cancer cohort, the likelihood of family members
benefitting directly from the research is lower. An intriguing
ethical analysis reconceptualizes participation in precision
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medicine “as inextricable from social relationships and their
ongoing ethical obligations. Going beyond altruism, reframing
biospecimen and data collection in terms of socialy regulated
gift-giving recovers questions of responsibility and care...and
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important to note that the findings reported here represent the
views of a specific group of clinicians and their
patient-participants. Further research iswarranted to generalize
their experiences. Nevertheless, this study reflects the

underscores ethical commitments to reciprocity and
responsibility” [22].

participants’ excitement to be a part of cutting-edge research,
as well astheir inherent altruistic tendencies. This enthusiasm
should still be tempered with realistic expectations, and better
systems should be created to educate cancer patients turned
participants about the precision medicine.

In summary, patient-participants and their providers offered
complementary and nuanced perspectives on their motivation
to engage in precision head and neck oncology research. It is

Acknowledgments

The study was funded by the following sources: the National Human Genome Research Institute (K01HG010496); the National
Center for Advancing Trandational Sciences (UL1TR002240); the National Institute of Dental & Craniofacial Research (UO1
grant DE025184); the American Head and Neck Society and the American Academy of Otolaryngology Young Investigator
Award; and the Center for Bioethics & Socia Sciencesin Medicine. The funders had no rolein study design, data collection and
analysis, decision to publish, or preparation of the manuscript.

Authors Contributions

AGS, JCB, and PL S substantially contributed to conception and design. MK and CB substantially contributed to the acquisition
of data. All authors substantially contributed to the analysis or interpretation of data. KSB and AGS drafted the article. All authors
revised the article critically for important intellectual content and granted final approval of the version to be published.

Conflictsof Interest
None declared.

References

1.  Sanderson SC, Linderman MD, Suckiel SA, Diaz GA, Zinberg RE, Ferryman K, et al. Motivations, concerns and preferences
of personal genome sequencing research participants: baseline findings from the HealthSeq project. Eur J Hum Genet 2016
Jan;24(1):14-20 [FREE Full text] [doi: 10.1038/ejhg.2015.118] [Medline: 26036856]

2. FacioFM, BrooksS, Loewenstein J, Green S, Biesecker LG, Biesecker BB. Motivatorsfor participation in awhole-genome
sequencing study: implications for trandational genomics research. Eur JHum Genet 2011 Dec;19(12):1213-1217 [FREE
Full text] [doi: 10.1038/ejhg.2011.123] [Medline: 21731059]

3.  RobertsJS, Gornick MC, Le LQ, Bartnik NJ, Zikmund-Fisher BJ, Chinnaiyan AM, MI-ONCOSEQ Study team.
Next-generation sequencing in precision oncology: patient understanding and expectations. Cancer Med 2019
Jan;8(1):227-237 [FREE Full text] [doi: 10.1002/cam4.1947] [Medline: 30600607]

4.  RobertsJS, Robinson JO, Diamond PM, Bharadwaj A, Christensen KD, Lee KB, MedSeq Project team. Patient understanding
of, satisfaction with, and perceived utility of whole-genome sequencing: findings from the MedSeq Project. Genet Med
2018 Sep;20(9):1069-1076 [FREE Full text] [doi: 10.1038/gim.2017.223] [Medline: 29300387]

5. Hull LE, Vassy JL. Toward greater understanding of patient decision-making around genome sequencing. Per Med 2018
Jan;15(1):57-66. [doi: 10.2217/pme-2017-0037] [Medline: 29714114

6.  Shuman AG, Gornick MC, Brummel C, Kent M, Spector-Bagdady K, Biddle E, et al. Patient and provider perspectives
regarding enrollment in head and neck cancer research. Otolaryngol Head Neck Surg 2020 Jan;162(1):73-78 [FREE Full
text] [doi: 10.1177/0194599819889976] [Medline: 31818193]

7.  Spector-Bagdady K, Krenz CD, Brummel C, Brenner JC, Bradford CR, Shuman AG. "My research is their business, but
I'm not their business': patient and clinician perspectives on commercialization of precision oncology data. Oncologist
2020 Jul;25(7):620-626 [FREE Full text] [doi: 10.1634/theoncol ogist.2019-0863] [Medline: 32167617]

8.  Precision medicinefor head and neck cancer. Michigan Medicine, University of Michigan: Otolaryngology-Head and Neck
Surgery. 2021. URL: https://medicine.umich.edu/dept/otol aryngol ogy/research/head-neck-cancer-research/
precision-medicine-head-neck-cancer [accessed 2022-04-19]

9.  Giacomini MK, Cook DJ. Users guidesto the medical literature: XXI1I1. Qualitative research in health care A. Are the
results of the study valid? Evidence-Based Medicine Working Group. JAMA 2000 Jul 19;284(3):357-362. [doi:
10.1001/jama.284.3.357] [Medline: 10891968]

10. Crabtree BF, Miller WL, editors. Doing Qualitative Research. 2nd ed. Thousand Oaks, CA: Sage; 1999.

11. HurleB, Citrin T, Jenkins JF, Kaphingst KA, Lamb N, Roseman JE, et al. What does it mean to be genomically literate?:
National Human Genome Research I nstitute meeting report. Genet Med 2013 Aug;15(8):658-663 [FREE Full text] [doi:
10.1038/gim.2013.14] [Medline: 23448722]

https://cancer.jmir.org/2022/2/e35033 JMIR Cancer 2022 | vol. 8| iss. 2| €35033 | p. 5

(page number not for citation purposes)


http://europepmc.org/abstract/MED/26036856
http://dx.doi.org/10.1038/ejhg.2015.118
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26036856&dopt=Abstract
http://europepmc.org/abstract/MED/21731059
http://europepmc.org/abstract/MED/21731059
http://dx.doi.org/10.1038/ejhg.2011.123
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21731059&dopt=Abstract
https://doi.org/10.1002/cam4.1947
http://dx.doi.org/10.1002/cam4.1947
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30600607&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1098-3600(21)01780-9
http://dx.doi.org/10.1038/gim.2017.223
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29300387&dopt=Abstract
http://dx.doi.org/10.2217/pme-2017-0037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29714114&dopt=Abstract
http://europepmc.org/abstract/MED/31818193
http://europepmc.org/abstract/MED/31818193
http://dx.doi.org/10.1177/0194599819889976
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31818193&dopt=Abstract
https://academic.oup.com/oncolo/article-lookup/doi/10.1634/theoncologist.2019-0863
http://dx.doi.org/10.1634/theoncologist.2019-0863
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32167617&dopt=Abstract
https://medicine.umich.edu/dept/otolaryngology/research/head-neck-cancer-research/precision-medicine-head-neck-cancer
https://medicine.umich.edu/dept/otolaryngology/research/head-neck-cancer-research/precision-medicine-head-neck-cancer
http://dx.doi.org/10.1001/jama.284.3.357
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10891968&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1098-3600(21)02740-4
http://dx.doi.org/10.1038/gim.2013.14
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23448722&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER Spector-Bagdady et a

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Kaphingst KA, Facio FM, Cheng M, Brooks S, Eidem H, Linn A, et al. Effects of informed consent for individual genome
seguencing on relevant knowledge. Clin Genet 2012 Nov;82(5):408-415 [FREE Full text] [doi:
10.1111/j.1399-0004.2012.01909.x] [Medline: 22694298]

Gornick MC, Ryan KA, Scherer AM, Scott Roberts J, De Vries RG, Uhlmann WR. Interpretations of the term "actionable"
when discussing genetic test results: what you mean is not what | heard. J Genet Couns 2019 Apr;28(2):334-342. [doi:
10.1007/s10897-018-0289-6] [Medline: 30964581]

Pacyna JE, Radecki Breitkopf C, Jenkins SM, Sutton EJ, Horrow C, Kullo 1], et al. Should pretest genetic counselling be
required for patients pursuing genomic sequencing? resultsfrom asurvey of participantsin alarge genomic implementation
study. JMed Genet 2019 May;56(5):317-324 [FREE Full text] [doi: 10.1136/jmedgenet-2018-105577] [Medline: 30580287]
Rini C, Henderson GE, Evans JP, Berg JS, Foreman AKM, Griesemer |, et al. Genomic knowledge in the context of
diagnostic exome segquencing: changes over time, persistent subgroup differences, and associations with psychological
seguencing outcomes. Genet Med 2020 Jan;22(1):60-68 [FREE Full text] [doi: 10.1038/s41436-019-0600-4] [Medline:
31312045]

ChaeBJ, LeeJ, Lee SK, ShinH, Jung S, Lee JW, et al. Unmet needs and related factors of Korean breast cancer survivors:
amulticenter, cross-sectional study. BMC Cancer 2019 Aug 27;19(1):839 [ FREE Full text] [doi: 10.1186/s12885-019-6064-8]
[Medline: 31455311]

Strzebonska K, Waligora M. Umbrella and basket trialsin oncology: ethical challenges. BMC Med Ethics 2019 Aug
23;20(1):58 [FREE Full text] [doi: 10.1186/s12910-019-0395-5] [Medline: 31443704]

Chow-White P, Ha D, Laskin J. Knowledge, attitudes, and values among physicians working with clinical genomics: a
survey of medical oncologists. Hum Resour Health 2017 Jun 27;15(1):42 [ FREE Full text] [doi: 10.1186/s12960-017-0218-7]
[Medline: 28655303]

AroraNS, Davis K, Kirby C, McGuire AL, Green RC, Blumenthal-Barby JS, MedSeq Project. Communication challenges
for nongeneticist physicians relaying clinical genomic results. Per Med 2016 Sep;14(5):423-431 [FREE Full text] [doi:
10.2217/pme-2017-0008] [Medline: 29181085]

Scherr CL, Aufox S, Ross AA, Ramesh S, Wicklund CA, Smith M. What people want to know about their genes: acritical
review of the literature on large-scale genome sequencing studies. Healthcare (Basel) 2018 Aug 08;6(3):96 [FREE Full
text] [doi: 10.3390/healthcare6030096] [Medline: 30096823]

Garg R, Vogelgesang J, Kelly K. Impact of genetic counseling and testing on altruistic motivations to test for BRCA1/2:
alongitudinal study. JGenet Couns 2016 Jun;25(3):572-582 [FREE Full text] [doi: 10.1007/s10897-015-9911-7] [Medline:
26578231]

Lee SS. Obligations of the "gift": reciprocity and responsibility in precision medicine. Am J Bioeth 2021 Apr;21(4):57-66
[FREE Full text] [doi: 10.1080/15265161.2020.1851813] [Medline: 33325811]

Abbreviations

C: clinician
MiOtoSeq: Michigan Otolaryngology and Translational Oncology Sequencing Center
P: patient

Edited by A Mavragani; submitted 23.11.21; peer-reviewed by K Ferryman, A Prince; comments to author 19.01.22; revised version
received 14.03.22; accepted 10.04.22; published 03.05.22

Please cite as:

Soector-Bagdady K, Kent M, Krenz CD, Brummel C, Swiecicki PL, Brenner JC, Shuman AG

Patient and Provider Perspectives on Enrollment in Precision Oncology Research: Qualitative Ethical Analysis
JMIR Cancer 2022;8(2):€35033

URL: https://cancer.jmir.org/2022/2/€35033

doi: 10.2196/35033

PMID:

©K ayte Spector-Bagdady, Madison Kent, ChrisD Krenz, Collin Brummel, Paul L Swiecicki, JChad Brenner, Andrew G Shuman.
Originally published in IMIR Cancer (https://cancer.jmir.org), 03.05.2022. This is an open-access article distributed under the
terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in IMIR Cancer, is properly cited.
The complete bibliographic information, a link to the original publication on https.//cancer.jmir.org/, as well as this copyright
and license information must be included.

https://cancer.jmir.org/2022/2/e35033 JMIR Cancer 2022 | vol. 8| iss. 2 | €35033 | p. 6

RenderX

(page number not for citation purposes)


http://europepmc.org/abstract/MED/22694298
http://dx.doi.org/10.1111/j.1399-0004.2012.01909.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22694298&dopt=Abstract
http://dx.doi.org/10.1007/s10897-018-0289-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30964581&dopt=Abstract
http://europepmc.org/abstract/MED/30580287
http://dx.doi.org/10.1136/jmedgenet-2018-105577
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30580287&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1098-3600(21)01097-2
http://dx.doi.org/10.1038/s41436-019-0600-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31312045&dopt=Abstract
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-019-6064-8
http://dx.doi.org/10.1186/s12885-019-6064-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31455311&dopt=Abstract
https://bmcmedethics.biomedcentral.com/articles/10.1186/s12910-019-0395-5
http://dx.doi.org/10.1186/s12910-019-0395-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31443704&dopt=Abstract
https://human-resources-health.biomedcentral.com/articles/10.1186/s12960-017-0218-z
http://dx.doi.org/10.1186/s12960-017-0218-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28655303&dopt=Abstract
http://europepmc.org/abstract/MED/29181085
http://dx.doi.org/10.2217/pme-2017-0008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29181085&dopt=Abstract
https://www.mdpi.com/resolver?pii=healthcare6030096
https://www.mdpi.com/resolver?pii=healthcare6030096
http://dx.doi.org/10.3390/healthcare6030096
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30096823&dopt=Abstract
http://europepmc.org/abstract/MED/26578231
http://dx.doi.org/10.1007/s10897-015-9911-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26578231&dopt=Abstract
http://europepmc.org/abstract/MED/33325811
http://dx.doi.org/10.1080/15265161.2020.1851813
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33325811&dopt=Abstract
https://cancer.jmir.org/2022/2/e35033
http://dx.doi.org/10.2196/35033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

