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Abstract

Objective: The NIH All of Us Research Program aims to advance personalized medicine by not only linking patient records, surveys, and
genomic data but also engaging with participants, particularly from groups traditionally underrepresented in biomedical research (UBR). This
study details how the dialogue between scientists and community members, including many from communities of color, shaped local research
priorities.

Materials and Methods: \We recruited area quantitative, basic, and clinical scientists as well as community members from our Community
and Participant Advisory Boards with a predetermined interest in All of Us research as members of a Special Interest Group (SIG). An expert
community engagement scientist facilitated 6 SIG meetings over the year, explicitly fostering openness and flexibility during conversations.
We qualitatively analyzed discussions using a social movement framework tailored for community-based participatory research (CBPR)
mobilization.

Results: The SIG evolved through CBPR stages of emergence, coalescence, momentum, and maintenance/integration. Researchers prioritized
community needs above personal academic interests while community members kept discussions focused on tangible return of value to com-
munities. One key outcome includes SIG-driven shifts in programmatic and research priorities of the All of Us Research Program in Southeast-
ern Wisconsin. One major challenge was building equitable conversations that balanced scientific rigor and community understanding.
Discussion: Our approach allowed for a rich dialogue to emerge. Points of connection and disconnection between community members and
scientists offered important guidance for emerging areas of genomic inquiry.

Conclusion: Our study presents a robust foundation for future efforts to engage diverse communities in CBPR, particularly on healthcare con-
cerns affecting UBR communities.

Key words: community-based participatory research; NIH A/l of Us Research Program; genomic research; ethnic and racial minorities.

Background and significance

The NIH’s All of Us Research Program is a pioneering effort
to advance personalized medicine by linking electronic health
records, surveys, and genomic and other biologic data from a
diverse population into a robust research database." All of Us
makes this data available to a broad community of research-
ers using a cloud-based platform with tiered levels of access
and statistical tools for collaborative data querying and anal-
ysis, the Researcher Workbench (RWB).> The RWB allows
the All of Us Research Program to balance wide accessibility
with participant privacy and ensures that users have appro-
priate training in responsible data use.

Inclusion of individuals from communities traditionally
underrepresented in biomedical research (UBR) is a stated pri-
ority for the All of Us Research Program; this extends to includ-
ing such communities in decisions regarding research priorities
carried out using this rich database. However, this commitment
faces challenges due to the need for equitable partnerships
between UBR communities and scientists with technical exper-
tise in data use. Such partnerships must navigate community
concerns about the intrusiveness of genetic sampling and his-
toric mistrust of biomedical research. Furthermore, local
researchers, community members, and All of Us staff held
limited awareness of the strengths and weaknesses of the RWB.
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The Medical College of Wisconsin (MCW) has enrolled
more than 11 000 participants since 2018> and is committed
to fostering research that addresses disease disparities impact-
ing Southeast Wisconsin communities, including Milwaukee,
one of the most racially and socioeconomically segregated
cities in the United States.* Notably, over 3000 enrollees
come from communities of color. However, engaging these
nonwhite racial/ethnic groups in the research process has
lagged behind enrollment. To address this gap and in
response to feedback from our Community and Participant
Advisory Boards (CAB/PAB), we sought to increase genomics
science literacy as a foundation for equitable dialogue with
community members, focusing on Milwaukee’s communities
of color.

We developed a Special Interest Group (SIG) based on the
long-standing Science Shop model, which brings together
community stakeholders and scientists in ways that deliber-
ately balance power, emphasize the practical utility of under-
standing, and request that scientists work to pragmatically
address community priorities.’ This approach emphasizes sci-
entific exchange within a community-based participatory
research (CBPR) framework.® The composition of SIGs
ranges from physicians and epidemiologists to trainees and
community members. Collaborative research involving com-
munity members and scientists has demonstrated numerous
benefits, including enhancing research outcomes and foster-
ing meaningful partnerships between researchers and the
community.®~'* Constructivist learning theory also underpins
our approach—by engaging community members as active
participants in the research process, we worked toward
empowerment, ensuring that they not only contributed their
unique perspectives but also shaped the research agenda.''
This approach fostered a deeper understanding of genomics
and its potential impact on community health, while expos-
ing scientists to community priorities.

To provide a structured framework for understanding the
progression of our SIG meetings, we used the social move-
ment framework of CBPR.'? Social movement theories offer
valuable insights into the processes of collective action and
community change, emphasizing the importance of partner-
ship, resource mobilization, framing processes, and strategic
action.'? This framework offers a structured lens through
which to analyze the development of collective action initia-
tives.!>™'* Using this framework, we aimed to gain insights
into the SIG’s evolution, identify key turning points, and
understand the factors that contributed to successful co-
creation of knowledge by scientists and community members.

Objective

We describe key aspects of SIG formation and evolution,
emphasizing its role in building community understanding of
genomics and aligning researcher interests with the health
priorities of Milwaukee communities, particularly commun-
ities of color that have been historically marginalized in
research. Consistent with an evolving consensus among
community-engaged researchers,'® we designated all partici-
pating community members as coauthors, recognizing their
intellectual contributions in data generation during meetings
and analysis, beyond mere manuscript preparation. This
reflects CBPR’s inclusive approach to emphasize the involve-
ment of all partners—from problem identification to

dissemination—and the broader shift in scientific publishing
toward recognizing critical yet nontraditional authors.

Methods
SIG formation

We worked with the established MCW All of Us Research
Program CAB and PAB to identify community leaders who
were interested in engaging further through a deep, science-
oriented discussion of genomics with a particular focus on
All of Us. The CAB included leaders from organizations serv-
ing diverse Southeastern Wisconsin communities, especially
African American and Hispanic communities. The PAB con-
sisted of All of Us enrollees who volunteered to assist the
MCW site to optimize the experience of future participants.
We invited researchers from institutions affiliated with the
Clinical and Translational Science Institute of Southeast Wis-
consin, which is the academic home of MCW’s All of Us
Research Program.

The SIG included 5 community members and 7 researchers
with consistent attendance (at least 4 of the 6 meetings),
along with 4 facilitators from the MCW research team
(Table S1). Community (CAB & PAB) participants included
1 African American, 1 Hispanic, 1 mixed-race individual
identifying primarily as African American, and 2 White mem-
bers. Although this group broadly reflected the region’s dem-
ographics, no Asian, Native American, or other racial/ethnic
groups were represented, as they were not part of the CAB or
PAB. One LGBT+ community leader from the CAB was
unable to join due to time constraints. Researchers consisted
of 6 Asians, 1 Hispanic, and 3 White members.

According to the 2020 Census, Milwaukee’s population
was approximately 38% African American, 32% White
(non-Hispanic), 20% Hispanic, 5% Asian, 3% mixed race,
and 1% urban Native American.'” Our inclusion approach
built on the existing social infrastructure of the CAB and
PAB, where extensive efforts to elevate understanding of All
of Us-related genomic considerations had already occurred.
While the CAB and PAB were carefully recruited to represent
Milwaukee, they were not fully representative of all sub-
groups in the region.

The CAB, PAB, and SIG brought together a wide array of
perspectives across ages, races, ethnicities, and genders
(Table S1). To ensure all SIG members started with a sense of
trust and mutual respect, the facilitator team first met sepa-
rately with community members and scientists, clarifying
that the goal was not to proceed as rapidly as possible to a
scientific hypothesis, but rather to build mutual understand-
ing of various members’ priorities when identifying key ques-
tions leveraging the All of Us Research Program database.

Ethical considerations

This analysis of SIG evolution was approved by the MCW
Institutional Review Board (IRB) (PRO00044833). At the
beginning of the process, we presented an informational letter
explaining the purpose of the SIG, and the overlapping roles
as SIG members (eg, CAB/PAB membership, identifying
research questions on one hand and serving as the primary
data source for the present manuscript on the other). The IRB
requested that All of Us staff involved directly in participant
recruitment be excluded from serving as part of the SIG
research team, and that specific guidance on navigating
potentially conflicting roles and priorities be included in the
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informational letter. This allowed participants to choose their
level of involvement as either participant-authors or simply
participants. The entire informational letter is provided in the
Supplementary File.

SIG meetings and data collection

We held 6 SIG meetings, which occurred virtually at approxi-
mately 2-month intervals over Zoom. With participants’ con-
sent, recordings and transcripts were produced and stored
within the MCW private server. Rather than using a static
facilitator guide, we employed thematic content, framing,
and small stories approaches to rapidly analyze meeting tran-
scripts after each session. Thus, the agenda for following
meetings was based in part on questions posed by partici-
pants, discontinuities in the conversation, and gaps in under-
standing for both community members and researchers. We
also balanced these agendas with facilitator priorities like
summarizing how a study using the All of Us RWB might
unfold. This facilitation approach reflects strategies drawn
from collaborative ethnography and community engage-
ment.'® The resulting agendas for the meeting series are pro-
vided (Table S2).

Most meetings began with brief PowerPoint presentations
exploring pertinent genomics topics and relevant data from
All of Us or peer-reviewed sources. These presentations used
visual storytelling to ensure the meeting was both informative
and conducive to active participation from all members. To
provide illustrative, locally relevant descriptive data, S.K.T.
created an RWB workspace using the All of Us Research Pro-
gram Controlled Tier Dataset v6 and all SIG members with
access were invited to use this workspace.

Data analysis

Building on the intersession work using small stories to shape
focus group agendas, further thematic content analysis
allowed us to extract and interpret patterns across all ses-
sions.'” Using a deductive approach to thematic analysis, we
recognized that the SIG process partially aligned with the
social movement framework stages of CBPR: (1) emergence,
(2) coalescence, (3) momentum, and (4) maintenance and
integration.'>!3 In the emergence stage, the group defines its
purpose and strategy. Coalescence sees increased organiza-
tion and consensus-building. Momentum focuses on active
implementation, in this case with particular emphasis on
community-scientist collaborative hypothesis generation.
Finally, maintenance and integration consolidate gains and
foster ongoing collaboration.

Framing analysis enabled us to understand how different
health issues were conceptualized and discussed by partici-
pants, and on the perspectives and biases influencing these
conversations.”’ The small stories approach permitted us to
capture the meeting interactions, providing a deeper under-
standing of the community’s lived experiences and percep-
tions.”"*? K.M. and S.K.T. completed an initial review to
identify broad themes. Following this initial set, S.K.T. did 2
additional reviews to code meeting-specific realizations and
ensure that the perspectives of both community members and
researchers were accurately and fairly represented.

Results

Table 1 presents a detailed mapping of the SIG-driven process
using the same themes and headings outlined in Tremblay

et al.’s social movement theory framework for CBPR.'* This
table adapts the framework to our SIG research, integrating
both methods and outcomes. The following sections explain
how the SIG aligns with key stages of the social movement
framework—emergence, coalescence, momentum, and main-
tenance. Each stage’s thematic analysis highlights important
aspects such as disease priorities and the use of visual story-
telling to engage participants.

Emergence

The inaugural meeting explained the partnership and laid the
groundwork for clarifying the group’s purpose, which are
components of the emergence stage (Table 1).

Community health priorities and data exploration

Discussions on health conditions began broadly, informed by
CAB input, covering diabetes, mental health, cancer, heart dis-
ease, Alzheimer’s/dementia, asthma/COPD, obesity, HIV/
AIDS, pregnancy and childbirth, and other areas (men’s
health, adverse childhood experiences, wellness/prevention).
The group then focused on diabetes, kidney disease, heart dis-
ease, Alzheimer’s/dementia, obesity, hypertension, and health
concerns related to environmental exposures. The meeting
also featured a demonstration of the All of Us Research Pro-
gram Data Browser (https://databrowser.researchallofus.org/),
showcasing the range of data accessible on the RWB.
Throughout, participants shared personal and community
narratives that provided valuable insights into their lived expe-
riences, embodying the ‘small stories’ approach. For instance,
one community voice stressed the need to focus on diseases
like kidney disease, highlighting the gaps in awareness in the
community. The session concluded with an invitation for
members to formulate 1 or 2 key research questions for future
exploration.

Visual storytelling and participant dynamics

Elements in the PowerPoint presentations enabled the fram-
ing of health issues in the community experience. Visual
storytelling techniques were used to make the concepts of
precision medicine and genomics more accessible and rele-
vant to the community (Figure 1).>>?* We described a prime
example of how local communities, individual seed savers,
and plant geneticists worked together to locate, monitor, and
preserve the genetic diversity of heirloom collards (Figure 1A
and B), a staple for many Black American families.”*>*® This
compelling story of preservation illustrated the importance of
community involvement in scientific endeavors.

Coalescence

The subsequent 3 SIG meetings focused on developing the
cause and collective action strategy (Table 1), suggesting
group coalescence.

The second meeting emphasized balancing personal research
goals with collaborative SIG aims. We explored 3 methods for
selecting a study population: by disease, demographic groups,
or those affected by an environmental exposure. While
researchers initially proposed a disease-specific approach to
selecting a study population, focusing on conditions like diabe-
tes and hypertension, community members emphasized con-
cerns about the life-altering impact of complications from
these conditions that they believed disproportionately affected
their communities—amputations, retinopathy, and dialysis for
diabetes, and stroke and dialysis for hypertension (Figure 1D).
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Table 1. Social movement framework-CBPR dimensions of the SIG-driven process.

CBPR dimension Description as related to this SIG process
Context Regular meetings of the CAB and PAB under the MCW All of Us Research Program facilitate informa-
tion dissemination to local communities and CTSI-affiliated researchers, promoting participation in
the program and utilization of the RWB to further precision medicine.
Problem Discussions with CAB and PAB highlighted the following issues:
- Need for focused research on local health priorities, especially disparities faced by underrepre-
sented groups
- A dearth of understanding in genomics
- Limited understanding of data use after participating in the All of Us Research Program
Discussions with researchers highlighted the following issues:
- Limited understanding of the All of Us Research Program dataset
- Limited awareness of data analysis via the Researcher Workbench
- Interest, but lack of understanding in community priorities, including geographical prioritization
Partnership The MCW All of Us research team established the SIG, integrating researchers and community members
to address shared concerns.
Cause SIG’s goals included enhancing public understanding of science (especially genetics), setting research

Collective action strategy

Framing processes

Opportunities

Resources

Community and System Changes

Stage 1: Emergence
Stage 2: Coalescence
Stage 3: Momentum

Stage 4: Maintenance and
integration

goals and at least one central hypothesis directly derived from community priorities, and conducting
analysis using the All of Us Research Program dataset housed on the RWB.

By enhancing community understanding of science to create equitable conversation, we sought to
develop a research hypothesis that addresses a community health priority by using the All of Us
Research Program dataset.

- Virtual SIG meetings permitted consistent participation, especially given the challenge of confer-
ring meeting availability amongst all SIG members.
- Facilitators fostered coalition building, focusing on aligning group priorities with the potential
benefits of independent research and community partnerships.
Internal opportunities arose from pre-established MCW All of Us Research Program faculty relation-
ships, enabling:
- Recruitment of community members from pre-existing, representative, and well-established CAB/
PAB
- Recruitment of researchers, including experts in genetics and bioinformatics, as part of the CTSI
of Southeastern Wisconsin
- Initial list of diseases/health priorities of interest for community members based on prior insights
External opportunities included:
- Identifying local and national funding sources to support SIG-driven research.
Intangible Resources used by the SIG:
- Expertise of a community engagement specialist (Z.F.)
- Scientists contributed their knowledge in genetics, bioinformatics, and clinical medicine.
- Pre-existing relationships facilitated research, particularly in data analysis on the All of Us RWB.

The SIG process marked the beginning of ongoing collaborative dialogues between community members
and researchers, laying the groundwork for continuous research initiatives and strengthening partner-
ships across the CTSI of Southeast Wisconsin.

Following identification of the problems, the first SIG meeting served as the creation of the partnership
and to develop the aims by building on resources and opportunities detailed above.

SIG meetings #2-#4 worked to develop the cause and collective action strategy using the framing strat-
egies as detailed above.

The fifth SIG meeting sought to implement the collective action strategy.

SIG meeting #6 came as the last SIG meeting. While this was a formal end to the SIG, the ideas, values,
and research priorities were incorporated into activities of the larger MCW All of Us Research Pro-
gram site.

Abbreviations: CAB, Community Advisory Board; CTSI, Clinical and Translational Science Institute of Southeastern Wisconsin; MCW, Medical College of
Wisconsin; PAB, Participant Advisory Board; RWB, Researcher Workbench; SIG, Special Interest Group.

This exchange underscored the need for researchers to priori-
tize the lived healthcare concerns of community members.

The SIG also considered the appropriate geographic scope
of research driven by their recommendations. Most members
unequivocally restricted the area to Southeastern Wisconsin,
especially Milwaukee. One community member inquired
about the generational impacts of environmental exposures.
A researcher highlighted the APOL1 gene’s role in kidney
disease risk among hypertensive Black Americans.?”*® Dur-
ing the wide-ranging discussion of potential topics, one com-
munity member repeatedly emphasized the need for early
agreement to hasten data exploration. This advocacy for a
more focused hypothesis early in the dialogue served as a
counterbalance to potential groupthink, enabling more com-
prehensive discussions.

This second meeting also showcased the need for local data
to guide quantitative conversations. SIG members familiar
with coding languages (R/Python) and tools like Jupyter
Notebook branched to form a data analysis subgroup. By
using the RWB, the group generated descriptive data to assess
the feasibility of various ideas while also building analytic
capacity.

Third meeting

During the third meeting, the discussion focused on identify-
ing questions that could be addressed using the All of Us
Research Program dataset. Facilitators first described the per-
sonal genetic results provided to participants: genetic return
of results (GRoR). GRoR includes the “Hereditary Disease
Risk” and “Medicine and Your DNA” reports.”’ The former
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Figure 1. Slides from SIG presentations demonstrating visual storytelling. Photo 1A courtesy of £zé Amos.

includes disease-associated genetic variants that are highly
penetrant, clinically significant, and medically actionable
(found in ~1%-2% of participants) while the latter identifies
variants in 7 genes that significantly affect medication
metabolism.*’

Next, facilitators reviewed participant counts in Wisconsin
and nationally for obesity, hypertension, diabetes, chronic
kidney disease, and attention-deficit hyperactivity disorder
(Table 2). We noted a significant decrease in numbers after
filtering for disease complications or whole-genome sequenc-
ing availability (Table 2). Additionally, we provided geo-
graphical context by presenting a map of Wisconsin with
participant numbers by 3-digit zip codes (Figure 2).

Reviewing specific GRoR-related examples and participant
counts encouraged SIG members to brainstorm RWB-
directed questions. Many community members asked about
epigenetic research, reflecting the belief that trauma experi-
enced by ancestors (ie, slavery) can influence genetic expres-
sion in later generations. However, the unavailability of
epigenetics data on RWB led to a consensus summarized by
one facilitator, “While we recognize the power of epigenetics
in health outcomes, we must focus on the genetics we can
analyze now, setting a stage for a more comprehensive future
study.” SIG community members favored hypotheses related
to GRoR; one community member described their rationale:
“It makes sense to start with what we know our community
has access to—their genetic results—and build from there.”

Visual storytelling to understand the All of Us research
program dataset

Visual storytelling of quantitative data using maps and tables
proved essential for distilling complex concepts and active
community member engagement. The success of visualiza-
tions in promoting broad understanding led us to establish an
information subgroup dedicated to communicating complex
scientific ideas in ways easily understood by the community.
One community member’s statement, “I think it’s really

important. . .to put it in layman’s terms,” preceded a short
diversion into the discussion of readily accessible platforms.

Community members also became aware of the importance
of academic deliverables when conducting research. Follow-
ing the third meeting, SIG members collaboratively drafted a
conference abstract on the SIG process.>® As with the current
manuscript, the abstract was collaboratively written, promot-
ing inclusivity and shared ownership of our research
endeavors.

Fourth meeting

The fourth meeting’s presentation focused on education
regarding genetic research concepts, including the distinction
between gene and variant and between correlation and causa-
tion. We also compared family linkage, candidate gene, and
genome-wide association studies. Finally, we explained that
all datasets had strengths and weaknesses—for example, one
must consider selection bias in the volunteer All of Us partici-
pant cohort regardless of its size, breadth, and diversity.

Although we had hoped to identify candidate hypotheses
during this meeting, the group could not settle on one
research direction. However, the community members
became more open to supplementing Wisconsin research
with national comparisons to enhance generalizability and
statistical power. We also found that SIG researchers lacked
the coding expertise needed for certain RWB analyses. We
acknowledged this skill gap and were eventually forced to
focus on candidate gene methods due to resource and exper-
tise constraints. This was communicated transparently to bal-
ance SIG expectations with feasibility.

Despite efforts to educate and engage, facilitators noted
that community members were less vocal during technical
discussions. Off-line individual conversations with commun-
ity members to discuss the silence indicated discomfort with
many of the genetic concepts. To decrease this knowledge dis-
crepancy and hesitance with genetics, we convened a
community-member-only meeting, which ran after the fifth
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Table 2. All of Us research program database participant counts.
Disease National participant counts® SE WI participant counts® SE WI
complication
counts®
Hypertension Total: 103 632 Total: 6090 CKD: 373
(SNOMED: 58 990 Female 41 575 Male 31 273 with WGS 3497 Female 2385 Male 1985 with Ischemic
38341003) WGS stroke: 9
Dialysis
dependence: 99
Diabetes Total: 48 354 Total: 2427 CKD as well:
(SNOMED: 28 039 Female 18 937 Male 14 211 with WGS 1347 Female 989 Male 760 with 583 Dialysis
73211009) WGS dependence: 77
Chronic Kidney Total: 22 120 Total: 1374 Dialysis
Disease 10 669 Female 10751 Male 6163 with WGS 681 Female 643 Male 428 with dependence: 100
(SNOMED: WGS
709044004)
Obesity Total: 65 706 Total: 4676
(SNOMED: 44 659 Female 19 213 Male 19 935 with WGS 3086 Female 1445 Male 1478 with
414916001) WGS
ADHD Total: 6648 Total: 779
(SNOMED: 3885 Female 2546 Male 2014 with WGS 476 Female 270 Male 246 with
406506008) WGS

* Participant counts as of 9 November 2022.
Abbreviations: CKD, chronic kidney disease; SE W1, Southeast Wisconsin; WGS, whole-genome sequencing; ADHD, attention-deficit hyperactivity disorder.
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Figure 3. Al-generated artwork (MidJourney Al) chosen in collaboration with the community to visually represent key concepts raised during SIG

discussions and published with meeting notes on Medium.

SIG meeting (described below), to demystify genetic concepts
and promote public understanding of science.

The SIG also demonstrated a commitment to disseminating
findings and making SIG discussions accessible to the public.
“We’re looking at platforms like Medium and even consider-
ing tools like Chat-GPT to help simplify complex scientific
terms,” shared an information subgroup member. This desire
to disseminate SIG discussions led to the publication of abbre-
viated meeting notes through Medium posts by Z.F. (https://
medium.com/@zeno.franco/community-scientist-co-creation-
of-a-testable-genetics-research-question-998c4f1215bf). The
post featured Al-generated artwork symbolizing diversity in
genetics (Figure 3A). Community partners actively partici-
pated in selecting the final image for each blog post and
reviewed the blog text for clarity and approachability by
nonscientists.

After this fourth meeting, facilitators engaged with com-
munity members to affirm 3 main disease priorities: diabetes,
kidney disease, and hypertension. After a literature review,
we generated 10 hypotheses and worked with scientists to
narrow down to 3 based on: (1) availability of a candidate
gene variant for a complication associated with a disease pri-
ority; (2) inclusion of that variant in All of Us Research Pro-
gram GRoOR; (3) capacity for broad generalization; (4)
novelty; and (5) alignment with prior SIG conversations.

Momentum

The fifth meeting aimed to build momentum by taking collec-
tive action toward a shared research agenda. Community/sci-
entist collaborative hypothesis generation has often been
viewed as one of the most difficult areas to navigate equity in
CBPR. To address this, we presented 3 possible hypothesis
focus areas (Table 3), each with a researcher-driven version
and a community-driven version so that each group could
both see that their own priorities were being addressed, while
also viewing how the priorities of the other group changed
the details and emphasis. Table 3 includes a summary of rele-
vant literature on candidate variants in the “Review of
Information” column, an indication of whether a genetic var-
iant is included in the All of Us Research Program (a key pri-
ority for SIG community partners) in the “GROR” column,
and the facilitators’ estimate of scientific novelty, based on
available literature and publication volume (a priority for
SIG researchers), in the “Novelty” column.

Notably, where community members struggled with scien-
tific terminology, the researchers struggled with community-
driven language:

Researcher 1: [viewing slide of community-driven hypoth-
eses] “It’s not a statement. It’s not a hypothesis. [viewing
slide of researcher-driven hypotheses] I like this one, this is
a hypotbhesis, right?”

Facilitator 1: “Right, but I wanted to make it simple
enough to help everyone in the group pick one.”
Researcher 1: “I would think that’s confusing.”

Facilitator 2: [misunderstands Researcher 1’s statements
as a criticism of the hypothesis itself, not the language
used in the community-driven version]

Researcher 2: “I think it was a matter of just changing
that slide before, that [community-driven version] was the
background and now these [researcher-centered version]
are your hypotheses.”

After significant discussion about the 2 versions of hypoth-
eses, one community member expressed uncertainty about
their implications:

Community Representative 1: “For me it’s still not clear
what we are trying to figure Out ... what are we going to
do with it? Is it like verify if it’s true [comparing All of Us
Research Program data to prior published studies] ... or
discover something, like it is not only for people of Euro-
pean decent, but it’s also for these other populations?”

We also noted a perspective shift regarding the studies that
researchers found valuable:

Researcher 1: “We also need to think about—beyond the
novelty—is relevance, or another word is impact. Or com-
munity impact. That’s another thing that has not appeared
on the table [Table 3].”

Community member insights like “It’s about what affects
us, our families, our neighbors” directed the research team’s
focus toward conditions that both bear a genetic footprint
AND resonate deeply within local narratives. The following
Medium post by Z.F. summarized the fifth meeting: https:/
medium.com/@zeno.franco/collaborating-to-prioritize-hypoth-
eses-for-genetics-research-7b67157c1e2b. The post again fea-
tured Al-generated artwork (Figure 3B), chosen in
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Table 3. Three candidate gene hypotheses presented at the Fifth SIG Meeting.

Researcher-driven hypotheses (with a
focus on the genetic variants)
and outcomes)

Community-driven hypotheses
(with a focus on bealth condition

Review of information GRoR Novelty

Hypothesis #1: Diabetes and kidney disease

Type 2 diabetic patients who carry either
the UMOD or TENMS3 variants are
more likely to have chronic kidney
disease.

Hypothesis #2: Hypertension, kidney disease, and racial disparities

Black and Hispanic Americans who
carry the MYHY variants associated
with hypertension are at a higher risk
of nondiabetic end-stage kidney

disease. disease.

Hypothesis #3: Pharmacogenetics and racial disparities

Black American patients with diabetes
undergoing percutaneous coronary
intervention not only have a higher
prevalence of high on-treatment plate-
let reactivity to clopidogrel but also
have higher CYP2C19 variant carrier
status compared with Non-Hispanic
White Americans.

Non-Hispanic White
Americans.

Known variants that predict:
Type 2 diabetic patients who
have chronic kidney disease.

Known variants that predict:

Black and Hispanic Americans
with hypertension who are at a
higher risk of end-stage kidney

Known variants that predict:

Black American patients with
diabetes undergoing surgery
are more likely to react to
Clopidogrel compared with

UMOD and TENM3 variants have been found No High
to be associated with individuals of European
descent.’!
UMOD or uromodulin produced only in the
kidney plays an important role in kidney and
urine function.>!
TENM3 or Teneurin Transmembrane Protein 3
has been associated with cholangitis and kid-
ney disorders in the UK Biobank.*!

Partial African ancestry of the MYHY variants  No Mid
shows increased susceptibility to ESKD.3>33
MYH?9 or nonmuscle myosin heavy chain [IA—
contributes to cell movement and cell shape.
It is thought that a lack of functional myosin
IIA leads to the release of large, immature
platelets in the bloodstream, resulting in a
reduced amount of normal platelets. Platelets
prevent clots by plugging up bleeding.>?

Individuals with CYP2C19 variants react to Yes Low
being on the Clopidogrel because it leads to
adverse cardiac events. Clopidogrel requires
CYP2C19 to become active.>*
The Age, Body mass index, Chronic kidney
disease, Diabetes mellitus, and CYP2C19
GENEtic variants (ABCD-GENE) score >10
results in an increased risk for blocked
arteries events among patients receiving
Clopidogrel after surgery.>>>¢

GROR consists of variants assessed and returned to All of Us participants via the participant portal®’; The “Review of Information” column provides a
summarized literature review, and the “Novelty” column reflects scientific novelty as assessed by the facilitator team, based on available literature and

publication volume.
Abbreviation: GRoR, genetic return of results.

collaboration with community members to illustrate key
themes.

While the fifth meeting did not result in a hypothesis
selection, it concluded with a renewed dedication to the
consensus-building process and being sure to anchor questions
in real-world implications rather than abstract scientific curi-
osity. Looking ahead, the SIG acknowledged the evolving
landscape of available data and prepared for the integration of
epigenetic data when it becomes available. “We’re setting the
groundwork for what’s to come,” one participant stated. This
forward-looking perspective ensures a model that is both resil-
ient and adaptable to emerging scientific opportunities.

Community member-only meeting

Individual conversations with community members following
the fourth and fifth meetings indicated a need to decelerate
the process without researchers present. One community
member hosted this in-person session off campus at his
organization’s offices and started by distributing paper copies
of Chat-GPT-assisted simplifications of the scientific discus-
sions in laymen’s terms and metaphors, enhancing compre-
hension and engagement. Facilitators provided additional
details explaining genetic hypotheses and RWB constraints.
During this conversation, many of the community members
openly shared specific health concerns they and their family
members faced, renewing interests in disease priorities such as

cancer, which were eliminated in earlier SIG meetings. This
session also highlighted a divide between seeking novel
research avenues appreciated by scientists versus focusing on
tangible community impact—community members held
greater interest in hypothesis #3 while scientists preferred
hypothesis #2 (Table 3). Z.F.’s Medium post along with
another Al-generated artwork (Figure 3C) captured this can-
did exchange of ideas and concerns: https:/medium.com/
@zeno.franco/community-discussion-to-narrow-options-
for-candidate-gene-research-b8ed04f5840a

Maintenance and integration

This sixth meeting centered on the need to balance focused
scientific questions with broader community-driven dia-
logues. One scientist highlighted, “It’s about capturing the
essence of what the community is concerned about, be it clini-
cal issues or broader health outcomes.” The group’s
approach thus evolved into a community-driven research
paradigm, prioritizing diseases like end-stage renal disease
and cancers prevalent in Milwaukee.

“It’s not just about the data; it’s about what we can do
with it,” a community member emphasized, underlining the
importance of research relevancy and practicality. Commun-
ity members understood the importance of statistical power
and sample size in producing significant, accurate, and
actionable findings that benefit the community. These
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example statements from a researcher and community mem-
ber highlight the symbiotic relationship that developed
between community members and researchers during the SIG
process.

Moreover, community members clearly articulated their
health concerns, identifying disease complications and herit-
ability risk as having a major impact on their individual and
familial quality of life. Ranking the actionability and rele-
vance of a question higher than novelty, community members
advocated for studies with tangible improvements in health
disparities, screening practices, and targeted prescribing. This
focus suggests that enhancing the practical utility of All of Us
Research Program data may increase community interest in
sustained participation in the program.

The sixth meeting marked the maintenance and integration
stage (Table 1) as insights were integrated into the broader
All of Us Research Program processes. A research team mem-
ber explained: “We’re moving from hypergrassroots discus-
sions to a more national perspective, where the community is
not just participating but actively shaping our research strat-
egy.” Recognizing the need for more equitable dialogue, the
research team opted to hold separate discussions for com-
munity members and researchers, laying the groundwork for
future unified collaboration. This temporary separation aims
to address specific needs and strengthen future integrated dis-
cussions, aligning with the principles of CBPR. The insights
and approaches developed will guide the next phases once
the SIG reconvenes.

Discussion

Our SIG process offers a nuanced reflection on the intersec-
tion of community engagement and scientific inquiry. This
research confirms the applicability of the social movement
framework to CBPR efforts and reaffirms CBPR’s power in
fostering meaningful research partnerships and combating
mistrust in science.®'*% Our dialogue provided a forum for
Southeastern Wisconsin community members to directly
influence local All of Us Research Program priorities. While
we did not identify a specific final hypothesis, the process
improved community member understanding of genomics,
yielded rich discussions, and informed future research prior-
ities and participant recruitment strategies.

Reflecting on the SIG journey

Throughout the SIG meetings, the facilitators gleaned valua-
ble lessons (Table 4) that shaped the discussions.

Evolution of stakeholder perspectives

A notable outcome was the reciprocal evolution of both com-
munity members’ and scientists’ perspectives. As community
members gained scientific understanding, their health prior-
ities for research shifted from broad concerns to specific
areas, reflecting a growing ability and willingness to articu-
late their research needs. Simultaneously, scientists under-
went a paradigm shift, recognizing the importance of
community-driven hypotheses and prioritizing research ques-
tions with tangible community benefits. This mutual under-
standing demonstrates the importance of longitudinal
engagement and dialogue in fostering a truly collaborative
research environment.®’

Leveraging Al for communication

We were struck by the impact of enhancing meeting notes
with Al-generated artwork (Figure 3). This innovative
approach to presenting complex research concepts captured
the spirit of our collaborative work. Community members
actively participated in selecting these images, ensuring they
resonated with the SIG discussion. Additionally, during the
community-only meeting, one member creatively employed
Al tools like ChatGPT to generate metaphors and analogies.
This appeared to deepen their understanding of scientific ter-
minology, empowering them to more fully engage in the
research process. These examples illustrate how Al can
enhance communication and bridge knowledge gaps within a
CBPR framework.?®

Challenges and solutions in CBPR

The success of our CBPR approach hinged on several key ele-
ments, including a multi-faceted communication strategy,
skilled facilitation, and meticulous planning to foster trans-
parency, trust, and meaningful engagement. A crucial aspect
of our approach was the deliberate temporary suspension of
self-interest, asking all parties to commit to a group process
and work toward a single shared outcome of a testable
hypothesis. This approach, rooted in the concept that collab-
oration often transcends individual interests,>® fostered a
sense of unity and shared purpose among participants.

Numerous phone calls, emails, and texts between CAB/
PAB members and research staff provided individual mem-
bers with informal channels and a safe space for open dia-
logue to address questions and concerns. We also needed
strong facilitation to guide the polyvocal discussions and
drive toward consensus by focusing on solutions acceptable
to all parties.*” The careful planning of discussions and the
strategic invocation of expertise were essential in making
complex scientific concepts accessible to all participants.*®

One significant hurdle in the SIG process was managing
the diversity of opinions and ensuring that every voice was
heard. We tackled this by adopting flexible discussion for-
mats and actively encouraging participation from quieter
members. Another challenge was bridging the communica-
tion gap between scientists and community members. To
address this, we used visual aids, simplified language, and
community-only discussions to make complex scientific con-
cepts more accessible.** Furthermore, while the separation of
researchers and community members discussions toward the
end may seem to run counter to the ethos of collaboration in
CBPR, structured capacity building, sometimes outside of the
main partnership activities, is critical to ensuring community
partners are able to engage more equitably.*!

Impact on future research

The SIG discussions yielded benefits for all 3 stakeholders.
Researchers gained a deeper understanding of community
priorities, enabling them to incorporate these insights into
their projects and enhance the relevance and impact of their
work. Community members developed a deeper understand-
ing of the scientific process, potentially bridging the local
knowledge gap. The MCW All of Us research team gained
critical insights into improving participant enrollment,
research dissemination, and community outreach.

Notably, the tension between scientific novelty and com-
munity impact when deciding on a hypothesis proved particu-
larly fertile. Balancing both considerations may meaningfully
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Table 4. Lessons learned by SIG research team.

SIG meeting # Lessons learned by SIG research team
1 Incorporating visual storytelling in CBPR presentations:
- Investing time and expertise in crafting informative stories that align community priorities with research goals proved highly
beneficial.

o The positive response to the successful community-academic collaboration around collard greens illustrated the value of
visual storytelling?*** in communicating complex scientific concepts and engaging a diverse group of participants (Figure 1A
and B).

- Facilitating interactive discussions fostered a collaborative atmosphere.

o Presentations included more interactive elements to engage the audience, such as questions prompting participants to reflect
on their interests and roles in the discussion.

- Including visual elements from previous meetings in future presentations or the Medium posts maintained continuity and
coherence.

o The inclusion of Al-generated artwork (Figure 3) offered a venue to illustrate the nuanced differences between conversations.
2 Outlier contributions:
- Diverse perspectives were crucial to shaping research hypotheses.
o Some SIG members served as outliers, advocating for expediting analysis and addressing community needs promptly.
o Although narrowing the research hypothesis earlier would have increased efficiency, later discussion demonstrated that many
members needed more time to understand the data and research possibilities.
o We actively moderated discussions to ensure inclusivity and balance power dynamics.

Data analysis needs:

- Realizing a crucial need for bioinformaticians to prosecute SIG-driven research questions, we established a data analysis
subgroup and recruited pre- and postgraduate trainees to become acquainted with the Researcher Workbench.

- A major barrier to progress was the complexity of Researcher Workbench itself. This required academic SIG members to develop
competency with the platform and seek expert advice.

- While this process slowed the initial timeline, it also pushed SIG members to develop data analysis skills. This newfound
knowledge ultimately informed the presentation of research topics.

3 Building community understanding of genetics:

- Initially, we focused on leveraging community knowledge of local health needs. However, we realized the importance of also
enhancing the community understanding of genetic principles and their implications.

- Community members wanted deeper knowledge of genetic nuances, including assumptions and potential errors in data
interpretation. Deepening community knowledge around genetic interpretation is an important part of returning value to the
community. Community members believe this will empower them to engage more fully in the research discourse.

4 Community member engagement:

- We acknowledged the need for separate community member meetings to create more inclusive dialogues and set up
community-member-specific meeting after the fifth SIG meeting.

Technical assistance:

- Bringing bioinformatics experts on board not only addressed the immediate need for technical skill but also laid the groundwork
for long-term capacity building within the SIG. This critical step equipped the group to transform vast datasets into actionable
health knowledge.

N Balancing scientific accuracy and accessibility:

- Conversations with community engagement experts led us to revise how we presented the initial 3 hypotheses, making them
more accessible for community members (Table 3).

- Although these hypotheses were more comprehensible, we faced challenges in maintaining scientific accuracy. This highlighted
the dichotomy between scientific precision and community accessibility.

6 Need for separate meetings for participation:

- Community members became more vocal and influential as the process progressed, particularly when leading discussions on
healthcare priorities.

- Researchers realized that prioritizing community-driven health concerns from the outset would have provided a stronger
foundation for collaborative work.

- To foster focused discussions, we planned to split future meetings between community members and researchers. This will allow
space for identifying specific priorities before reconvening the full SIG.

Building capacity:

- In parallel with these discussions, efforts are underway to secure support for bioinformatics expertise and smaller grants.

- The goal is to develop robust analysis capabilities to enable targeted research projects with bioinformatics experts. This ensures
that communities contributing to the national dataset receive maximum value in return.

Abbreviation: SIG, Special Interest Group.

advance scientific knowledge and community health. For
example, while studying heavily researched variants like
CYP2C19 from hypothesis #3 (Table 3) to localize community
concerns, separate exploration of additional variants that are
more common in UBR populations can generate scientific nov-
elty. For research using the RWB, our work underscored 2
specific needs: scientists who can effectively communicate
genetic complexities to the community and robust bioinfor-
matics support.

As the SIG progressed, we recognized the inherent chal-
lenges in converging on a single hypothesis and the impor-
tance of acknowledging individual research interests. This led
to a broadening of our approach, culminating in the develop-
ment of several promising research ideas that individual labs
could pursue while incorporating the community’s priorities.
This evolution has already yielded tangible outcomes, includ-
ing increased researcher participation in training on the RWB
and a successful grant collaboration between academic
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researchers and community partners focused on addressing
SIG-directed health disparities.

Limitations of the study

This study’s limitations include the scalability of the SIG and
potential representation biases. The intimate nature of our
discussions may not be replicable in larger groups, and our
findings may not fully capture the diversity of community
opinions. Furthermore, data limitations restricted our ability
to explore certain research questions, including epigenetics
and environmental exposures, which could have impacted
the study’s direction. The choice of virtual meetings, while
inclusive and convenient, potentially lacked the depth of in-
person interactions.

Conclusion

The implications of our study extend beyond the local con-
text, offering insights into how equitable conversations are
necessary for strong CBPR. This approach fosters a deeper
public understanding of science, empowering communities of
color and UBR populations to actively participate in and
shape research endeavors. The lessons learned from our SIG
process provide a valuable roadmap for effectively imple-
menting RWB-related CBPR in other settings.

Our approach demonstrates the potential for community-
driven research to contribute significantly to personalized
medicine, particularly in ensuring that health interventions
are tailored to meet the specific needs and priorities of diverse
communities. This project contributes to a growing body of
knowledge on how community engagement can enhance the
applicability and impact of scientific research, bridging the
gap between academic pursuits and community needs.
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