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Abstract

PURPOSE: There is a critical need for genomic medicine research that reflects and benefits
socioeconomically and ancestrally diverse populations. Disparities in research populations persist,
however, highlighting that traditional study designs and materials may be insufficient or
inaccessible to all groups. New approaches can be gained through collaborations with patient/
community stakeholders. Although some benefits of stakeholder engagement are recognized,
routine incorporation into design and implementation of genomics research has yet to be realized.

METHODS: The NIH-funded Clinical Sequencing Evidence-Generating Research (CSER)
consortium required stakeholder engagement as a dedicated project component. Each CSER
project planned and carried out stakeholder engagement activities with differing goals and
expected outcomes. Examples were curated from each project to highlight engagement strategies
and outcomes throughout the research lifecycle from development through dissemination.

RESULTS: Projects tailored strategies to individual study needs, logistical constraints, and
other challenges. Lessons learned include starting early with engagement efforts across project
stakeholder groups and planned flexibility to enable adaptations throughout the project lifecycle.

CONCLUSION: Each CSER project utilized more than one approach to engage with relevant
stakeholders, resulting in numerous adaptations and tremendous value-added throughout the full
research lifecycle. Incorporation of community stakeholder insight improves the outcomes and
relevance of genomic medicine research.

Keywords
Genomics; genetic medicine; stakeholders; stakeholder engagement; clinical research

INTRODUCTION

Clinical genomics research has demonstrated benefits through identifying diagnoses and
enabling genome-guided care 12, Despite these successes, however, the preponderance of
research participants are from majority populations 34. Inadequate representation of people
of color and individuals from lower socioeconomic status creates gaps in medical knowledge
about effective approaches for screening, diagnosis and treatment in these populations.
These gaps impede equity in research benefit from clinical genomics research and contribute
to disparities.

Numerous factors contribute to lack of diversity in study populations, challenging
researchers to examine and address potential barriers that may hinder access or willingness
to participate °. Potential logistical barriers may include limited means of transportation
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to research appointments, competing demands for time, and the affordability of missing
work87. Historically grounded mistrust of medical genetics and researchers &° compounded
with personal experiences of inequities in health systems, and poor communication with
healthcare providers can further erode trust and contribute to skepticism of medical research.
Moreover, research teams frequently lack the diversity of the communities they hope to
enroll.

The Clinical Sequencing Evidence-generating Research (CSER) consortium is addressing
disparities in research participation via a concerted effort to recruit greater than 60% of
participants from underrepresented and underserved populations defined by each site based
on factors such as racial, ethnic, geographic or insurance status data 1°. Thus, an additional
directive at the programmatic funding-level for CSER was to engage with stakeholders to
inform our diversity and inclusion efforts1. The clinical settings and aims for each of the
CSER sites are described in Table 1.

Community Stakeholder Engagement

Stakeholders are defined as representatives from the group(s) responsible for, or affected
by health and/or healthcare decisions informed by the research2. In clinical genomic
research this includes diverse patients, parents, research participants, health care providers,
payers, policy makers, advocacy groups and community representatives 13. Herein, we will
focus primarily on engagement with community and patient/caregiver stakeholders. Such
stakeholders can serve as cultural brokers that advocate for the needs and concerns of their
community and build bridges between their communities and researchers 14,

The engagement approaches and methods employed with community stakeholders are
dependent on multiple factors. These include desired study outcomes, time commitments,
relevance of issues, and experience of both the stakeholders and researchers seeking to
engage with them. Successful engagement necessitates researchers be adaptable to change,
willing to commit the time and resources required, begin engagement early in the research
process (preferably during idea generation), and integrate feedback into research processes
and outputs. This complexity and commitment may be daunting, but the benefits essential.
To encourage integration of stakeholder engagement, we highlight engagement strategies
applied across the CSER projects framed by purposeful consideration of the approach and
insights gained.

ENGAGEMENT ACROSS THE RESEARCH LIFECYCLE

Key to engaged research is the application of strategies throughout the life of the research
project. Figure 1 depicts the research lifecycle and potential opportunities for stakeholder
engagement throughout the stages.

Stage 1: Pre-Award / Planning

During the pre-award period study questions are defined and hypotheses formulated into
specific aims and outcomes to propose for funding. At this early stage, having complete
shared decision making with stakeholders would align with the concepts of Community-
Based Participatory Research 1°. That may be challenging in highly specialized fields, and
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when there is limited time to respond to funding announcements. These challenges can

be addressed through cultivating long-term relationships with stakeholders (e.g., patients,
advocates, and clinicians) such that readiness and capacity are already present in a standing
advisory board. This affords ample opportunity to co-develop research questions, aims and
strategies with groups who are likely to be impacted by the research outcomes.

Stage 2: Post-Award/Pre-Enrollment

Once a proposal has received funding (or other initiation), preparation to conduct the study
moves forward. Prior to enrollment, the study protocols, recruitment materials, consent
processes, and educational materials will need to be finalized. This period offers robust
opportunities to engage with stakeholders through a variety of mechanisms as are described
in the examples below.

Stage 3: Ongoing Enroliment

During this phase, the study is actively enrolling participants who are progressing through
study processes. As challenges inevitably arise, there are unique opportunities to gain input
from stakeholders to address emergent issues that could result in modifications to study
protocols and materials.

Stage 4: Data Analysis

Data analysis may be the most underutilized phase to incorporate stakeholder engagement
in a genomic medicine research study. Some aspects may require specialized training

and would not be practical to expect community stakeholders to perform. However,
stakeholders may seek different questions from our data that can guide correlative analysis
or examination for trends. In addition, stakeholder input into analysis can guide the framing
of findings and development of key messages for future dissemination.

Stage 5: Dissemination

Dissemination efforts may have diverse audiences including the scientific community,
clinicians, policy makers, funders, and organizational leaders as well as research
participants, and broader communities who may be impacted by current and future research
efforts. Community stakeholder insight is essential to identify and prioritize key findings,
guide lay language descriptions, and present opportunities to reach various community
groups with broad and/or tailored messages. Their guidance can also shape professional
community dissemination including contributing to and co-authoring manuscripts 16-18 and
co-presenting at professional conferences.

METHODS

Engagement methods are distinct from qualitative research as they are purposely not
intended for the generation of new data. Activities typically include trust building with a
target community, gaining insight into concerns relevant to the intended study population,
development of culturally responsive research questions, materials, and protocols 1920 and
troubleshooting research issues to identify alternate approaches that may be more responsive
to the targeted participant population. Each CSER site is unique with different aims,
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processes, and targeted enrollment populations as described in Table 1 1021, Therefore, each
project planned and carried out different stakeholder engagement activities with differing
goals and expected outcomes (Figure 2). Approaches were selected from each of the active
enrollment sites to demonstrate a variety of methods. Case examples describe how and why
an approach was used and highlights some outcomes.

RESULTS
COMMUNITY ENGAGEMENT STRATEGIES

1. Advisory Boards/Action Committees ideally forge a partnership between
researchers and various individuals who may have different roles in their
community 22, Consisting of community stakeholders, such as potential
or previous research participants, advocates for patient groups and health
conditions, social service professionals, and other types of community leaders
(e.g., faith leaders, attorneys, public service officials, community developers,
and educators), they can provide valuable insights, iterative guidance, and
recommendations as the research advances.

NYCKidsSeq utilized a standing Genomics Stakeholder Board to enable
partnership during the pre-award / planning phase. The standing board is

focused on implementing translational genomics in diverse NYC populations and
includes patients, advocates, and clinicians, as well as researchers, funders, and
entrepreneurs 23, NYCKidSeq research leadership met with the standing board
beginning in the planning phase to develop the formative research questions

and guide recruitment of new members specific to the goals of the later funded
research project.

Once awarded, NYCKIidsSeq developed a project-specific action group including
standing board members and newly recruited stakeholders to address the specific
goals of the now funded project. In particular, this board helped develop
qualitative interviews and quantitative surveys for parents and clinicians, as well
as GUIA, a low literacy, Spanish-English tool for genetic counselors to facilitate
results disclosure 24,

NYCKIDSeq provided regular updates to their board about enrollment and
retention by site and by recruiter. This enabled continual insight to help
investigators address challenges and remain accountable regarding enroliment

of various population groups. Study alterations included adding evening and
weekend hours for study contact and conducting mock sessions to address
reasons potential participants were hesitant to enroll. The on-going relationship
was also instrumental to the team when rapidly and effectively pivoting to remote
engagement due to COVID-19 clinical shutdowns.

CHARM had two geographically distinct enrollment locations with different
populations (Denver, CO, and Portland, OR). They developed a Patient Advisory
Committee (PAC) at each location during the post-award/pre-enrollment period
to reflect the local population. PAC members included: community members
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with low literacy skills, English and Spanish speakers, recruitment site staff, and
study site staff engaged at the beginning of study. Each PAC team held an initial
in-person group meeting. For English-speaking members, subsequent meetings
were also in person. Conflicts in schedules for Spanish-language PAC members
prohibited group meetings; thus, all subsequent contacts with this group were
conducted through targeted feedback via telephone. PAC feedback influenced
the development of recruitment and other participant-facing materials as well as
study processes such as consent and return of results.

NCGENES recruited and engaged a community consult team (CCT) early in
the post-award period to guide numerous elements of the project including the
development of a clinic visit guide and question prompt list intended to impact
caregiver-clinician engagement. Study participant families were randomized to
receive/not these materials and clinic visit transcripts from both arms were
coded by research team members to explore question asking as one factor

of engagement. NCGENES coding team partnered with the CCT to analyze
the coded data and explore the potential impact of the materials the CCT

had developed. Their perspective provided insight into the complex nuance of
information seeking, giving, and receiving that can occur during a specialist visit.
CCT feedback altered analysis and has been incorporated into discussions and
message framing for dissemination.

2. Consortium-level Community/Patient Stakeholder Groups provide feedback
and insight into the planning and implementation of research across a
consortium. The CSER-wide community and patient stakeholder group consisted
of 1-2 representatives recruited by each CSER project to represent their
stakeholders. This group provided early perspective to the CSER consortium
to inform research planning and partnership with participants.

Key points included:

. Keep information clear and simple. Do not overburden patients/
caregivers who may already be overwhelmed

. The distinction between research and clinical care may not be clear to
participants

. Participating in research requires building relationships and
development of / maintaining mutual trust

. Patients/caregivers want to work with researchers. Treat them as
partners, not menu items.

. Capacity building is not just for the community/patient stakeholders.
Researchers also need to gain skills to appropriately engage.

The CSER-wide group provided a means for sites and consortium workgroups to
engage with motivated, informed stakeholders, through web-based conferencing.
It also spread the potential challenge of recruiting and maintaining a group
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across multiple sites. This approach relied on a CSER project liaison to connect
their stakeholder representative to potential opportunities.

KidsCanSeq initially planned to utilize a standing Advisory Committee

for development and refinement of study materials, however, situational
circumstances impeded that plan. The study team utilized the CSER-wide
stakeholder advisory group for feedback about a specific process, that to return
variant of uncertain significant (VUS) results via letter. Two virtual feedback
groups (one in English and one in Spanish) were held to review types of result
uncertainty and approaches to aid families” understanding of VUS. The summary
points included: preparing families for possible uncertainty; outlining what is
known; and providing clear next steps. Providing resources and take-aways was
encouraged. Using these points, an education card was developed to include with
results packets for participants who have VUS identified.

A CSER consortium workgroup project aimed to describe a series of results
discussion sessions collected from the on-going CSER projects. Data analysis
focused on themes regarding genetic counseling challenges mapped back to
practice-based competencies. The work group project team engaged the CSER-
wide stakeholder group through two virtual feedback discussions. Exemplar
cases were discussed, and possible counselor strategies were elicited and

then paired with genetic counselor practiced-based competencies. Stakeholder
input highlighted practical strategies the team had not considered such as
planning additional appointments to break-up discussion of complex topics and
management 25,

3. Feedback Groups are small groups of stakeholders who represent specific
experience or demographic characteristics for targeted feedback regarding a
research project idea, recruitment plans or challenges, data collection methods,
relevance and format of an intervention, and feasibility of proposed research
workflows. Guided by a facilitator, and often using predetermined questions
based on project-specific agendas, researchers can hold multiple feedback groups
focused on the same agenda and/or at multiple points throughout the study.
Community Engagement Studios (CES) are a type of structured feedback group
that typically utilizes an independent moderator not part of the research team
and may be conducted in a different location with participants selected to
have characteristics similar to the project enrollment needs 2627, In both forms,
research team members may choose to be present and listen to the discussion.

NCGENES utilized feedback groups prior to enrollment to gain insight into ways
the research team could encourage enrollment by supporting future participant
families on long clinical days. Caregiver participants from a prior genomics
study were recruited to represent the target sociodemographic groups for the
current study. These caregivers who had experience navigating specialty care
with a complex needs child and prior research participation shared numerous
practical suggestions. These included: valet parking, substantial snacks, tablets
with loaded content to entertain children, and participant ‘thank you’ gifts for
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the child participant (e.g. hats, t-shirts and balls). Another outcome was insight
into potential challenges that could arise for future participant families including
sickness, disruption in childcare, and transportation difficulties that could result
in late or missed appointments. This emphasized the need for enrollment teams
to have flexibility in scheduling research visits.

SouthSeq convened two community engagement studios (CES) prior to
enrollment. Parents of children who had previously been admitted to the NICU at
Children’s Hospital of Alabama were recruited through community outreach that
included social media posting, flyers, and phone calls. Using CES, the SouthSeq
investigators received feedback on the Genome Gateway survey platform, the
format and content of the genomic testing result letters, and the educational
materials for parents, aimed at improving knowledge about genomic testing. The
CES were conducted by trained moderators from Vanderbilt university, neutral
to the project team. Based on the feedback obtained from parents the research
team changed the format of the genomic testing results template and revised
educational materials.

4. Targeted / One-on-one Feedback seeks out individuals with specific knowledge,
experience or insights about a research topic,28 who may be geographically
distant or have other barriers to regular participation in groups2®30, As such, it
may be particularly useful to engage under-represented populations.

P3EGS faced several challenges recruiting and convening an advisory board
that represented their study population with a high proportion of low-income
and non-English speaking participants. Barriers to attending scheduled groups
meetings included a lack of childcare support, inadequate transportation, and
irregular work schedules. To better accommodate participating families and
community stakeholders, the team pivoted to solicit one-on-one input on an
as-needed basis. Feedback sessions yielded valuable information including the
need for and best way to provide incentives for completing study surveys as a
way of respecting families’ time.

KidsCanSeq utilized targeted feedback as a straight-forward means to gain
perspectives about their study process for return of results via mail for
participants with no significant findings. The first 15 participants to receive
results in this manner were contacted by phone and engaged for targeted
feedback. Feedback led to a second effort to explore materials to help
participants understand uncertainty stemming from genetics evaluation.

5. Deliberative Engagement/Democracy encompasses a range of approaches to
seek public perspectives for the development of governing policies such as
those that guide health access or biomedical research 3L. Typically organized
as a facilitated group or series of groups, this approach can engage diverse
community stakeholders in deliberation with policy or situational experts with
the aim of developing an informed consensus opinion, or set of recommendations
to guide policy or practice development 32:33,
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SouthSeq has planning in progress to convene a multi-stakeholder group
including parents who with their newborns participated in the research, members
of the SouthSeq Community Advisory Board, clinicians, and health system
executives from the five medical centers participating in the project, and the
investigators. The meeting will take place at the end of the project when study
results are available for deliberation. A primary goal of the group is to produce
informed stakeholder opinions, commentary, and feedback on the findings

from SouthSeq to include in publications and other dissemination products. A
secondary goal is to generate recommendations on the implementation of routine
sequencing in Neonatal Intensive Care Units.

6. Human-Centered Design is a process that engages intended downstream users
or beneficiaries in the design of a specific product or service 34. It emphasizes
multidisciplinary collaboration, creative brainstorming, rapid prototyping and
testing of solutions, with the people who are most knowledgeable about a
practice, service or device that is in need of change 3°.

P3EGS received supplemental funding to support the development of an
innovative, human-centered design strategy for communicating aggregate study
results to participants. Human-centered design is an approach to developing
solutions that directly incorporates the values and priorities of intended
beneficiaries 36. The P3EGS supplement project is in progress and involves a
multi-stage collaboration to a) identify qualitative and quantitative study results
that are of interest to participants, b) develop simple, visually appealing materials
in Spanish and English, and c) disseminate results and assess their acceptability
and relevance. The broader goals of the project are to increase public trust in
scientific research and ensure that research participants share in the benefits

of research by receiving information that is responsive to their needs and
preferences.

DISCUSSION

For the benefits of genomic medicine to be accessible for all people, it is critical that
clinical genetics research and outcomes be reflective of our diverse populations. While the
need for diversity is well supported, how to achieve that goal is intricately complex and
potentially daunting for researchers. Patient and community stakeholders are a source of
novel strategies and perspectives that are invaluable to enable the research shifts that are
needed. Routine integration of stakeholder feedback throughout a research project is not
the norm, however. Often the term engagement is narrowly used to describe recruitment
and retention efforts. While research participants are certainly stakeholders in the research,
we have purposely chosen to emphasize the added value of patient/community stakeholder
engagement across the full research project. This means defining research questions,
protocol planning, enrollment and troubleshooting, data analysis, and dissemination of
key findings. This manuscript aims to provide working examples to encourage and
empower researchers to incorporate stakeholder engagement into their research. Our intent
is to demystify stakeholder engagement and shed light on potential obstacles, alternative
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approaches, and lessons learned. Brief comparison of the approaches highlighted are
presented in Table 2.

Identifying Stakeholder Groups

Research projects have numerous stakeholders. Although we have focused on community/
patient stakeholder groups, it is important to recognize the existence and importance of
engaging a broad range of groups who are involved in or impacted by clinical research.
These include research team members, research participants (and caregivers), institutional
review boards (IRB), health care administrators, organizational leaders, payers and funders.
For example, some CSER sites faced barriers to implementation of their research due to
difficulty obtaining IRB approval--a challenge that has been documented previously 37 and
likely exacerbated by the increasingly complex nature of genomic testing and research.
CHARM researchers analyzed how interactions with IRB stakeholders shaped their project
17 and NYCKidSeq stakeholder members, engaged their IRB to revise “standard” consent
language to enhance understanding and clarity. In addition, there may be a need to identify
individuals and groups who can represent community/patient stakeholder perspectives

that may be difficult to obtain directly. For example, some populations may be too
emotionally vulnerable to be involved beyond participation as a research subject. This

was faced by the research teams at P3EGS, KidsCanSeq and SouthSeq where their target
stakeholder group were caregivers of often very sick infants and children with potentially
life-limiting conditions. Efforts to engage with vulnerable individuals requires sensitivity
and consideration of the appropriateness of recruiting emotionally vulnerable stakeholders to
participate in an advisory capacity. Engagement in an advisory capacity may be a positive
experience for some participants and overwhelming for others, so researchers may need

to consider alternative groups who can represent these key stakeholders. This can include
caregivers who have previously experienced the situation or advocates for these families
such as clinic social workers, and community support leaders.

Learning to be flexible

When attempting to engage with stakeholders, there is a need for flexibility. Community
stakeholders are often busy, working adults who live in various locales. Some CSER projects
amended plans to enable evening or weekend meetings or provide an option to call into
meetings. Some sites found that rotating the location to different areas ensured the travel
burden was reduced and equally shared. Sites also worked to build relationships in virtual
group meetings held through web-based meeting platforms.

The importance of flexibility in approaching stakeholder engagement emerged as a key
theme among all of the consortium sites. Research teams often tailored engagement
strategies to meet study needs and facilitate stakeholder participation (Figure 2). All

CSER sites also endeavored to engage stakeholders from underserved and underrepresented
populations. To successfully engage with stakeholders, research teams cannot utilize a
one-size-fits-all approach and may need to adjust planned methods. For example, the P3EGS
study initially planned to convene a traditional community advisory board but found that
convening such a group in person presented challenges for families with unpredictable work
hours and caring for a child with special needs. Instead the P3SEGS team pivoted to utilize
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one-on-one discussions with stakeholders, which also facilitated inclusion of participants
who did not speak English 38.

The concept of flexibility also applies to the broader research timeline. Research timelines
are critical. Competing research priorities and the typical hiccups common to clinical
research can diminish the resources available and value placed on stakeholder engagement
activities. Emphasis in translational genomics research can be hyper-focused on enroliment,
retention/attrition, and numbers of laboratory tests completed. The additional time and
budget required to establish robust stakeholder relationships can be seen as overly
burdensome especially if it means delaying enrollment or other key metrics required in
quarterly reports. To be successful, research team leadership needs to value stakeholders as
integral to the research timeline, recognize how stakeholders can help meet the deliverables
(i.e., recruitment) and plan for the appropriate time and flexibility to ensure stakeholder
insight throughout the project.

More than just talk- Integrate

Stakeholder engagement is not a one-way street in which researchers explain what they
are doing to their advisory group. Researchers must be willing to amend protocols,
reconsider data questions and actively partner on message framing and dissemination.
CSER projects incorporated stakeholder feedback into protocols and materials. Sites that
engaged advisory boards continued to incorporate that feedback throughout their studies.
Actually incorporating stakeholder feedback and sharing changes made with the broader
research community demonstrate authenticity and show stakeholders their input is critical
and meaningful.

Conclusion

Each CSER project utilized more than one approach to engage with relevant stakeholders,
resulting in numerous adaptations and tremendous value-added throughout the full research
lifecycle. Early and continual engagement offers the opportunity for research questions, aims
and strategies to be influenced by the groups who are likely to be impacted by the research
outcomes. Mid-project engagement affords the integration of stakeholder insight into study
logistics such as participant-facing materials (e.g., consents, recruitment, etc), enrollment
protocols, and troubleshooting for protocol or enroliment-based challenges that inevitably
arise. Notably, each project, successfully met or exceeded their goals to enroll > 60%
research participants from underrepresented populations. Continued engagement throughout
data analysis and dissemination enables stakeholder perspectives to influence analysis of
findings, highlight key messages, and inform dissemination to diverse audiences who may
be impacted by the research.

In conclusion, the incorporation of community stakeholder insight throughout research
projects can improve medical genetic research and outcomes. For our research to benefit all
populations, it is imperative that stakeholder engagement efforts be recognized, valued, and
supported as /ntegral, not supplementary, to medical genetics research.

Genet Med. Author manuscript; available in PMC 2023 May 01.



1duosnue Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

O’Daniel et al.

Page 12

Acknowledgements

The Clinical Sequencing Evidence-Generating Research consortium (CSER) is funded by the National

Human Genome Research Institute (NHGRI) with co-funding from the National Institute on Minority Health

and Health Disparities (NIMHD) and the National Cancer Institute (NCI), supported by U01HG006487

(UNC), U01HG007292 (KPNW), U01HG009610 (Mt Sinai), U01HG006485 (BCM), U01HG009599 (UCSF),
U01HG007301 (HudsonAlpha), and U24HG007307 (Coordinating Center). ClinSeq is supported by the intramural
research program of the NHGRI (HG20035909). The contents of this paper are solely the responsibility of the
authors and do not necessarily represent the official views of the NIH. CSER thanks the staff and stakeholders

of all CSER studies for their important contributions. More information about CSER can be found at https://cser-
consortium.org/. E.B., L.G. and C.S.(formerly), are employees of the NIH, are as such are responsible for scientific
management of the CSER Consortium.

CSER Diversity, Equity, and Inclusion Statement: In CSER, we aim to improve the use of genetic information

in medicine and reduce barriers to genetic services among underserved groups. Our research seeks to better
understand connections between genes, other drivers of health and disease, and health outcomes. We have worked
with study participants and community partners to help make our research more inclusive. We still have much more
work to do to ensure that our findings are applied in fair and just ways. We also acknowledge the need for more
diversity among our own researchers. As we publish the results of CSER, we commit to carrying efforts forward to
make sure people of all backgrounds benefit from genomic research and medicine.

References:

1. Herington E, McCormack S. Genome-Wide Sequencing for Unexplained Developmental Delays
and Multiple Congenital Anomalies: A Rapid Qualitative Review. Canadian Agency for Drugs and
Technologies in Health; 2019. https://www.ncbi.nlm.nih.gov/pubmed/31682389

2. Cordoba M, Rodriguez-Quiroga SA, Vega PA, et al. Whole exome sequencing in
neurogenetic odysseys: An effective, cost- and time-saving diagnostic approach. PLoS One.
2018;13(2):€0191228. doi:10.1371/journal.pone.0191228

3. Popejoy AB, Fullerton SM. Genomics is failing on diversity. Nature. 2016;538(7624):161-164.
doi:10.1038/538161a [PubMed: 27734877]

4. Landry LG, Ali N, Williams DR, Rehm HL, Bonham VL. Lack Of Diversity In Genomic Databases
Is A Barrier To Translating Precision Medicine Research Into Practice. Health Aff. 2018;37(5):780-
785. doi:10.1377/hlthaff.2017.1595

5. Epstein S. Inclusion : The Politics of Difference in Medical Research. University of Chicago
Press; 2007. https://www.worldcat.org/title/inclusion-the-politics-of-difference-inmedical-research/
oclc/76939885

6. Williams SL. Overcoming the barriers to recruitment of underrepresented minorities. Clinical
Researcher. 2018;32(7).

7. George S, Duran N, Norris K. A systematic review of barriers and facilitators to minority research
participation among African Americans, Latinos, Asian Americans, and Pacific Islanders. Am J
Public Health. 2014;104(2):e16-31. doi:10.2105/AJPH.2013.301706

8. Sutton AL, He J, Tanner E, et al. Understanding Medical Mistrust in Black Women at Risk of
BRCA 1/2 Mutations. J Health Dispar Res Pract. 2019;12(3):35-47. https://www.ncbi.nlm.nih.gov/
pubmed/32995070 [PubMed: 32995070]

9. Suther S, Kiros G-E. Barriers to the use of genetic testing: a study of racial and ethnic disparities.
Genet Med. 2009;11(9):655-662. doi:10.1097/GIM.0b013e3181ab22aa [PubMed: 19752639]

10. Amendola LM, Berg JS, Horowitz CR, et al. The Clinical Sequencing Evidence-Generating
Research Consortium: Integrating Genomic Sequencing in Diverse and Medically Underserved
Populations. Am J Hum Genet. 2018;103(3):319-327. doi:10.1016/j.ajhg.2018.08.007 [PubMed:
30193136]

11. Sheridan S, Schrandt S, Forsythe L, Hilliard TS, Paez KA, Advisory Panel on Patient Engagement
(2013 inaugural panel). The PCORI Engagement Rubric: Promising Practices for Partnering in
Research. Ann Fam Med. 2017;15(2):165-170. doi:10.1370/afm.2042 [PubMed: 28289118]

12. Concannon TW, Meissner P, Grunbaum JA, et al. A new taxonomy for stakeholder engagement
in patient-centered outcomes research. J Gen Intern Med. 2012;27(8):985-991. doi:10.1007/
511606-012-2037-1 [PubMed: 22528615]

Genet Med. Author manuscript; available in PMC 2023 May 01.


https://cser-consortium.org/
https://cser-consortium.org/
https://www.ncbi.nlm.nih.gov/pubmed/31682389
https://www.worldcat.org/title/inclusion-the-politics-of-difference-inmedical-research/oclc/76939885
https://www.worldcat.org/title/inclusion-the-politics-of-difference-inmedical-research/oclc/76939885
https://www.ncbi.nlm.nih.gov/pubmed/32995070
https://www.ncbi.nlm.nih.gov/pubmed/32995070

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

O’Daniel et al.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Page 13

Lemke AA, Harris-Wai JN. Stakeholder engagement in policy development: challenges and
opportunities for human genomics. Genet Med. 2015;17(12):949-957. doi:10.1038/gim.2015.8
[PubMed: 25764215]

Pinsoneault LT, Connors ER, Jacobs EA, Broeckling J. Go Slow to Go Fast: Successful
Engagement Strategies for Patient-Centered, Multi-Site Research, Involving Academic

and Community-Based Organizations. J Gen Intern Med. 2019;34(1):125-131. doi:10.1007/
$11606-018-4701-6 [PubMed: 30353249]

Jull J, Giles A, Graham ID. Community-based participatory research and integrated knowledge
translation: advancing the co-creation of knowledge. Implement Sci. 2017;12(1):150. doi:10.1186/
$13012-017-0696-3 [PubMed: 29258551]

Griesemer |, Staley BS, Lightfoot AF, et al. . Engaging community stakeholders in research

on best practices for clinical genomic sequencing. Per Med. 2020;17(6):435-444. doi:10.2217/
pme-2020-0074 [PubMed: 33026293]

Kraft SA, McMullen C, Lindberg NM, et al. Integrating stakeholder feedback in translational
genomics research: an ethnographic analysis of a study protocol’s evolution. Genet Med.
2020;22(6):1094-1101. doi:10.1038/s41436-020-0763-z [PubMed: 32089547]

Odgis JA, Gallagher KM, Suckiel SA, et al. The NYCKidSeq project: study protocol for a
randomized controlled trial incorporating genomics into the clinical care of diverse New York City
children. Trials. 2021;22(1):56. doi:10.1186/s13063-020-04953-4 [PubMed: 33446240]

Holzer JK, Ellis L, Merritt MW. Why we need community engagement in medical research. J
Investig Med. 2014;62(6):851-855. doi:10.1097/J1M.0000000000000097

Pratt B, Cheah PY, Marsh V. Solidarity and Community Engagement in Global Health Research.
Am J Bioeth. 2020;20(5):43-56. doi:10.1080/15265161.2020.1745930

Goddard KAB, Angelo FAN, Ackerman SL, et al. Lessons learned about harmonizing

survey measures for the CSER consortium. J Clin Transl Sci. 2020;4(6):537-546. doi:10.1017/
€ts.2020.41 [PubMed: 33948230]

Fisher M, Brewer SE, Westfall JM, et al. Strategies for Developing and Sustaining Patient

and Community Advisory Groups: Lessons from the State Networks of Colorado Ambulatory
Practices and Partners (SNOCAP) Consortium of Practice-Based Research Networks. J Am Board
Fam Med. 2019;32(5):663-673. doi:10.3122/jabfm.2019.05.190038 [PubMed: 31506362]
Kaplan B, Caddle-Steele C, Chisholm G, et al. A Culture of Understanding: Reflections and
Suggestions from a Genomics Research Community Board. Prog Community Health Partnersh.
2017;11(2):161-165. doi:10.1353/cpr.2017.0020 [PubMed: 28736408]

Suckiel SA, Odgis JA, Gallagher KM, et al. GUIA: a digital platform to facilitate result disclosure
in genetic counseling. Genet Med. 2021;23(5):942-949. doi:10.1038/s41436-020-01063-z
[PubMed: 33531665]

Suckiel SA, O’Daniel JM, Donohue KE, et al. Genomic Sequencing Results Disclosure in Diverse
and Medically Underserved Populations: Themes, Challenges, and Strategies from the CSER
Consortium. J Pers Med. 2021;11(3). doi:10.3390/jpm11030202

Joosten YA, Israel TL, Williams NA, et al. Community Engagement Studios: A Structured
Approach to Obtaining Meaningful Input From Stakeholders to Inform Research. Acad Med.
2015;90(12):1646-1650. doi:10.1097/ACM.0000000000000794 [PubMed: 26107879]

Joosten YA, Israel TL, Head A, et al. Enhancing translational researchers’ ability to collaborate
with community stakeholders: Lessons from the Community Engagement Studio. J Clin Transl
Sci. 2018;2(4):201-207. doi:10.1017/cts.2018.323 [PubMed: 30820357]

Gilchrist VJ. Key informant interviews. In: Crabtree BF & Miller WL, ed. Research Methods for
Primary Care, Vol. 3. Doing Qualitative Research Vol 3. Sage Publications, Inc.; 1992:70-89.
Chen SC-I, Liu C, Wang Z, et al. How Geographical Isolation and Aging in Place Can Be
Accommodated Through Connected Health Stakeholder Management: Qualitative Study With
Focus Groups. J Med Internet Res. 2020;22(5):e15976. doi:10.2196/15976

Ballouz D, Cho J, Woodward MA, et al. . Facilitators and Barriers to Glaucoma Screening
Identified by Key Stakeholders in Underserved Communities: A Community Engaged Research
Approach. J Glaucoma. Published online December 2, 2020. doi:10.1097/1JG.0000000000001756

Genet Med. Author manuscript; available in PMC 2023 May 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnuen Joyiny

O’Daniel et al.

31.

32.

33.

34.

35.

36.

37.

38.

Page 14

Carman KL, Mallery C, Maurer M, et al. Effectiveness of public deliberation methods for
gathering input on issues in healthcare: Results from a randomized trial. Soc Sci Med.
2015;133:11-20. doi:10.1016/j.socscimed.2015.03.024 [PubMed: 25828260]

Chanfreau-Coffinier C, Peredo J, Russell MM, et al. A logic model for precision medicine
implementation informed by stakeholder views and implementation science. Genet Med.
2019;21(5):1139-1154. doi:10.1038/541436-018-0315-y [PubMed: 30353149]

Garrett SB, Dohan D, Koenig BA. Linking Broad Consent to Biobank Governance: Support
From a Deliberative Public Engagement in California. Am J Bioeth. 2015;15(9):56-57.
doi:10.1080/15265161.2015.1062177

Giacomin J. What Is Human Centred Design? The Design Journal. 2014;17(4):606-623.
d0i:10.2752/175630614X14056185480186

Brown T, Wyatt J. Design Thinking for Social Innovation. Dev outreach. 2010;12(1):29-43.
doi:10.1596/1020-797x_12_1 29

Roberts JP, Fisher TR, Trowbridge MJ, Bent C. A design thinking framework for healthcare
management and innovation. Healthc (Amst). 2016;4(1):11-14. doi:10.1016/j.hjdsi.2015.12.002
[PubMed: 27001093]

Largent EA, Weissman JS, Gupta A, et al. Patient-Centered Outcomes Research: Stakeholder
Perspectives and Ethical and Regulatory Oversight Issues. IRB. 2018;40(1):7-17. https://
www.nchi.nlm.nih.gov/pubmed/30631218 [PubMed: 30631218]

Kendall C, Fitzgerald M, Kang RS, et al. “Still learning and evolving in our approaches”: patient
and stakeholder engagement among Canadian community-based primary health care researchers.
Res Involv Engagem. 2018;4:47. doi:10.1186/s40900-018-0132-0 [PubMed: 30524753]

Genet Med. Author manuscript; available in PMC 2023 May 01.


https://www.ncbi.nlm.nih.gov/pubmed/30631218
https://www.ncbi.nlm.nih.gov/pubmed/30631218

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

O’Daniel et al. Page 15

Review/contribute to aims

?‘e,AWard Define/Guide study questions

Collaborate for grant development

5 2
Highlight primary findings g d}! Review protocols
for stakeholder groups 'S A Review/revise study materials

Inform key messages for sharing E 7 Revise recruitment/enrollment
Contribute to papers/presentations Q % processes

& S

6 ===

a Stakeholders =

% &
Review aggregate data Q Q@
Identify themes and/or questions ‘% \& Troubleshoot issues
Inform interpretation of data \ Revise materials / protocols

o o
Ko <«

Hypothesis generation for next project

Figure 1.
Stakeholder engagement throughout the research lifecycle enables continued value and

insight.
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Niﬁ o
T

.Advisoxy Boards/Action Committees

I:l Consortium-wide Stakeholder Cmte

Feedback Groups / Community Engagement Studios

@Targeted/ One-on-one feedback

I Deliberative Democracy
0 2

EI Human-centered Design
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Frequency of Engagement Approaches used by CSER groups 1 §

Figure 2.
The frequency of stakeholder engagement approaches used by CSER project groups across

the research life cycle.

tFrequency refers to how many of the 6 active enrollment CSER sites indicated that they
used that approach for activities in the particular stage.

$The Consortium-wide Stakeholder Committee provided broad insight across the
consortium and is therefore represented across each of the stages after award. In additional,
they were used by KidsCanSeq for project-specific work during Ongoing Enrollment.
CSER, Clinical Sequencing Evidence-Generating Research.
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Considerations for Stakeholder Engagement Strategies. A comparison of the stakeholder engagement
strategies utilized by the CSER project groups highlighting some benefits and challenges for each approach.

researchers and community

e Longterm

relationship throughout the research project facilitates
broader ideas

and applications

Approach Benefits Challenges
Advisory * May not be representative of
Committees «  Partnership between target population

* Requires significant time

commitment from research team and stakeholders over course
of the full

project or as standing committee

* Requires

transparency and shared decisionmaking

Targeted One-
on-One
Feedback

« Time and method can be

tailored for convenience of the stakeholder
Reduces constraints of transportation and childcare
* Increased privacy of discussion may enable
deeper sharing

« Recruitment on an individual

level can refine representativeness

* No group dynamic

¢ Limited number of stakeholders

« Feedback may be more individual compared to
community/broader level

* Feedback may not be

representative of target

Feedback / Pilot
Groups

«  Group dynamics can introduce

new and converging ideas

« Can enables

perspective from larger numbers of stakeholders via
separate groups

« Allows further exploration of responses through
repeat meetings

» Discussion can be dominated

by stronger personalities

« Need to coordinate

space/time to meet needs of group (e.g., evenings, weekends)
* Need to consider other supports to enable

participation (e.g., travel, food, childcare)

Participatory design results in solutions that are more
relevant,
meaningful, and useful to stakeholders

Community « Facilitated by a neutral * Representative populations
Engagement moderator recruited by moderator may be different than target study
Studios « Enables teams to tap into readily population
available expertise and processes « Consulting fees for facilitators may be higher
than internal teams
Consortium * Representation across the «  Scheduling/communications and
Stakeholder consortium projects budgeting logistics across a broad geographic area
Group « Enables broader discussion » Issues and/or feedback may not be applicable to
on shared themes a specific project
« Increases diversity and/or ¢ Consortium level issues may
generalizability of perspectives not be as relevant to the local project
« Interaction stakeholder
with/influence on consortium leadership and funders ¢ Consortium-level issues may not be
as relevant to the local project stakeholder leading to less
feedback
Deliberative ¢ Includes community voice from < Significant time commitment
Democracy the population studied from research team and stakeholders over a defined period of
¢ Includes relevant time
subject matter experts on the target issue « May involve large numbers of stakeholders
e Aims representing multiple perspectives
to propose policy or opinion about a defined issue * Canrequire
through consensus a team of facilitators to coordinate
building « Often
* Resulting policy/proposal reflects the includes significant capacity building through informational
informed opinion of the stakeholders presentations to enable informed deliberation
Human- « Iterative process that « Significant time commitment
Centered involves direct collaboration with stakeholders from research team and stakeholders
Design . .

Stakeholders may not be representative of overall participant
population
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