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Abstract

Objectives: The NIH A/l of Us Research Program (All of Us) is engaging a diverse community of more than 10 000 registered researchers using
a robust engagement ecosystem model. We describe strategies used to build an ecosystem that attracts and supports a diverse and inclusive
researcher community to use the All of Us dataset and provide metrics on All of Us researcher usage growth.

Materials and Methods: Researcher audiences and diversity categories were defined to guide a strategy. A researcher engagement strategy
was codeveloped with program partners to support a researcher engagement ecosystem. An adapted ecological model guided the ecosystem
to address multiple levels of influence to support All of Us data use. Statistics from the All of Us Researcher Workbench demographic survey
describe trends in researchers’ and institutional use of the Workbench and publication numbers.

Results: From 2022 to 2024, some 13 partner organizations and their subawardees conducted outreach, built capacity, or supported research-
ers and institutions in using the data. Trends indicate that Workbench registrations and use have increased over time, including among research-
ers underrepresented in the biomedical workforce. Data Use and Registration Agreements from minority-serving institutions also increased.
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Discussion: All of Us built a diverse, inclusive, and growing research community via intentional engagement with researchers and via partner-
ships to address systemic data access issues. Future programs will provide additional support to researchers and institutions to ameliorate All

of Us data use challenges.

Conclusion: The approach described helps address structural inequities in the biomedical research field to advance health equity.
Key words: biomedical research; training programs; stakeholder engagement; research personnel; capacity building.

Objective

The National Institutes of Health’s (NIH’s) All of Us
Research Program (All of Us) is a historic effort to collect
and study data from at least one million people living in the
United States." The program aims to accelerate precision
medicine research by creating one of the world’s largest and
most diverse databases for health research. Researchers
access All of Us data through the All of Us Researcher Work-
bench, a cloud-based analytics platform.” As of July 2024,
more than 11 340 researchers have registered to use the plat-
form since it launched in May 2020. Achieving this level of
researcher registrations was due in part to the deliberate out-
reach to and engagement of researchers. All of Us Research
Program defines researcher engagement as intentional, bidir-
ectional relationship, and capacity building with researchers
and their communities through ongoing information sharing,
collaboration, consultation, and support. Researcher engage-
ment at All of Us occurs across all career stages, institution
types, and demographic categories with an emphasis on
researchers from communities that have historically been

Table 1. All of Us definition of researchers underrepresented in the
biomedical workforce (UBW).

Underrepresented in the biomedical work-

Diversity category force (UBW)

Individuals who identify as American
Indian/Alaska Native; Black; African
American or of African descent; Hispanic,
Latino, or of Spanish origin; Middle East-
ern or North African; Native Hawaiian or
Pacific Islander; 2 or more races; or “none
of these fully describe me”

Individuals who identify as one of the fol-
lowing Asian racial identities: Cambodian,
Filipino, Hmong, Japanese, Lao, Pakis-
tani, or Vietnamese

Individuals with a gender identity other
than “Man” only (if male sex assigned at
birth) or “Woman” only (if female sex
assigned at birth) (i, individuals who are
not cisgender)

Individuals with a sexual orientation other
than “Straight” only

Individuals whose sex assigned at birth is
Female, Intersex, or “none of these fully
describe me”

Individuals who self-report “Yes” to any
of the questions about disability status
Individuals who self-report “Yes” to “Are
you an individual from a disadvantaged
background, as defined by NIH Diversity
in Extramural Programs?”

Race and ethnicity

Gender identity

Sexual orientation

Sex assigned at birth

Disability status

Disadvantaged
background

This information is collected by the All of Us Research Program through
the researcher registration process, during which researchers self-report
their demographic information. Responding to the demographic survey is
not required, and researchers have the option to select more than one
response, “prefer not to answer,” and “none of these fully describe me.”
This information is reported externally only in deidentified counts of more

than 20.

underrepresented in the biomedical workforce (UBW
researchers). All of Us Research Program considers research-
ers to be UBW if they self-identify with one or more of the
following groups: racial and ethnic minority groups, lesbian,
gay, bisexual, transgender, queer, intersex, asexual, aroman-
tic, and other sexual and/or gender minority (LGBTQIA+)
communities, persons living with disabilities, or those who
are from a disadvantaged background (Table 1). In develop-
ing this definition, All of Us staff consulted the Notice of
NIH’s Interest in Diversity,® conducted an internal literature
review on underrepresentation in the biomedical workforce,
and considered input from program partners (Table 1).*° In
addition to developing a definition of UBW researchers to
support all researchers using the All of Us dataset, the
Researcher Engagement and Outreach (REO) Branch within
the Division of Engagement and Outreach (DEO) at All of Us
developed the All of Us researcher engagement ecosystem
and adapted a social-ecological model of researcher engage-
ment.®” The adapted model assists the branch and its part-
ners in strategic planning and the evaluation of researcher
engagement.

Increasing researcher diversity is critical to advancing
health equity and is aligned with broader NIH strategic plan-
ning.'®!! Because research topic selection can be related to
the race and gender of the scientist conducting the research,
the lack of UBW researchers studying a dataset has the poten-
tial to further limit health equity.'” National Institutes of
Health collected and analyzed data to assess disparities and
inclusivity in order to address existing structural inequities in
the development of the biomedical workforce.'>~'® Recent
articles from the National Academies of Sciences, Engineer-
ing, and Medicine and the NIH Advisory Committee to the
Director Working Group on Diversity emphasize the impor-
tance of training and education opportunities, mentorship,
and capacity building in the form of equal access to
grants.”?° Underrepresented in the biomedical workforce
researchers face bias in receiving NIH RO1 funding and are
cited less in peer-reviewed publications.”'** Structural and
institutional biases may account for some of these differences;
recent studies show that topics often selected by UBW
researchers are funded at lower rates because they submit
proposals to and are funded by NIH institutes, centers, and
offices with lower award rates.”®*’

Even with awareness and action around systemic inequi-
ties, emerging fields of science are not immune to recreating
these structures. In 2022, research in five precision medicine
research studies across three national consortia identified dis-
parities within their own research teams.*® Further, some
have argued that datasets with diverse participant cohorts are
not enough to ensure equitable outcomes in precision medi-
cine and that “upstream inclusion is compromised by down-
stream exclusion.”?® This article’s main objective is to
introduce and describe how an adapted social-ecological
model can be used to direct key strategies of the REO Branch
and its partners use to build a diverse, inclusive, and growing
community of researchers using the All of Us dataset.
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Materials and methods
Overview

All of Us Research Program defined five researcher audien-
ces, identified areas of diversity and inclusion, applied a
working definition of researcher diversity to enable the pro-
gram and its partners to determine their success at engaging
multiple researcher communities, created a researcher
engagement ecosystem of program partners, and used a
social-ecological modeling approach to operationalize
researcher engagement activities and assessments.

Researcher audiences

The five audiences were based on career stages identified by
the NIH Division of Biomedical Research Workforce®® and
All of Us’ commitment to making the dataset broadly accessi-
ble'*!: (1) K-12 students and teachers; (2) undergraduate,
graduate, and health care professional students; (3) postdoc-
toral researchers and early stage investigators; (4) established
investigators; and (5) community and citizen scientists, who
are defined as laypeople who are trained in research
methodology.>”

Researcher diversity

During the registration process for the Workbench, research-
ers receive an optional demographic survey that includes
questions about racial and/or ethnic identities, disability sta-
tus, disadvantaged background, sex assigned at birth, sexual
orientation, and gender identity.

The All of Us researcher engagement ecosystem

The All of Us researcher engagement ecosystem—made up of
outreach leaders, participants, researchers, and engagement
awardees—is modeled after the program’s community and
participant engagement ecosystem.>> In June 2024, there
were 13 national awardees within the researcher engagement
ecosystem, supported through five funding opportunities/
announcements (OT-PM-19-003; OT-PM-16-002; OTA-20-
009; OT-PM-17-002; OTA-22-006). Three awardees focus
exclusively on researcher engagement and outreach, while the
other 10 have goals dedicated to researcher as well as com-
munity and participant engagement and outreach. Awardee
activities were compared to the researcher engagement eco-
logical model to demonstrate how partner activities can be
applied to this framework to support the development of a
researcher community (Table 2). A more comprehensive list
of awardee activities is included in Table S1.

Researcher engagement partners were supported by the
national All of Us central office, which includes REO pro-
gram officers, scientific staff, and communications staff.
Researcher Engagement and Outreach is one of the four
branches within DEO and works with other divisions across
All of Us to develop, tailor, and implement communications
and outreach materials and tools to support knowledge
mobilization. The central office also assists in promoting
partner events and activities through AllofUs.nih.gov,
ResearchAllofUs.org, program newsletters, program social
media accounts, and other channels as appropriate.

Adapted social-ecological model of researcher
engagement

All of Us Research Program operationalizes researcher
engagement with partners through an adapted social-

ecological model of researcher engagement (Figure 1). This
model, developed and finalized in 2022 and shared with pro-
gram partners in September 2023, uses a system-based
approach to understand the contexts in which researchers are
working. The adapted model modifies a public health frame-
work that had been previously applied to numerous health
topics.>* This public health framework was, in turn, based on
an earlier ecological systems theory of human development.®~
? Recently, it has been used to explore community and partic-
ipant engagement at All of Us.>® This framework has been
described in social science strategies to support professional
development programs for UBW researchers.>* For each level
of the framework, REO coordinated with partners to develop
specific system-driven strategies (Table 2, Figure 1). Included
in the “Results” section are descriptions of selected partner
activities and their impact on the All of Us researcher user
base. Although these activities are presented in only one level
of the adapted social-ecological model, activities may span
multiple levels simultaneously.

Results

As of June 2024, more than 11340 researchers are registered
to access the All of Us dataset. These researchers represent
more than over 800 institutions that have an agreement with
the program to access the All of Us dataset. About 29% of
these researchers self-identify as trainees (Figure 2). As of
June 2024, they have created nearly 4000 workspaces within
the Researcher Workbench and have authored more than
470 peer-reviewed publications, which are available via
PubMed central (Table 3).

Level 1: individual—outreach and awareness
American Association on Health and Disability Outreach for
Disability and Health Researchers

One example of the Outreach and Awareness level is Ameri-
can Association on Health and Disability’s (AAHD’s) work
with disability and health researchers. American Association
on Health and Disability is a cross-disability national organi-
zation that promotes health equity for individuals living with
disabilities. In addition to their engagement with community
members through a disability consortium of 21 national and
local organizations on enrolling in All of Us, AAHD fosters
awareness and use of the All of Us dataset with researchers
with disabilities and researchers focusing on the health of per-
sons living with disabilities. As part of their outreach work,
AAHD presented two research-focused webinars with a total
of 68 registrants and 31 researchers in attendance.

Delta Research and Educational Foundation Research
Accelerates Possibilities Sessions

In advancing another strategy, Delta Research and Educa-
tional Foundation (DREF) focused on All of Us outreach to
individual researchers to engage, educate, and provide access
to students and faculty at Historically Black Colleges and
Universities (HBCUs). In practice, research accelerates possi-
bilities (RAP) sessions are outreach presentations designed
around the principles of precision medicine, All of Us, and
emphasizing the importance of biomedical research. These
sessions explore health topics specifically relevant to African
American communities and emphasize the significance of
involvement in biomedical research, as both All of Us
research participants and researchers.


https://academic.oup.com/jamia/article-lookup/doi/10.1093/jamia/ocae270#supplementary-data

Journal of the American Medical Informatics Association, 2025, Vol. 32, No. 1

Table 2. Process outcomes of the social-ecological model of researcher engagement.

41

Framework level

Strategy

Level description

Partner examples of
operationalization

Outcomes

Individual

Interpersonal

Institutional

Community

Culture/society

Outreach and awareness Interactions at the level of the

Education and training

Capacity building

Bridging communities

Knowledge
mobilization

individual researcher to increase
awareness, such as participation
in outreach activities or receipt
of materials and information
about the program, its data
types, and tools available for
research

Activities that cultivate team sci-
ence, mentorship, training, and
educational support to advance
use of the All of Us Workbench

Engagement of institutions and
partners, including institutions
with a track record of engaging
researchers underrepresented in
the biomedical workforce, and
community-based organizations
to identify needs and assets,
build capacity, enhance research
activity, and actively utilize pro-
gram resources

Activities that catalyze a com-
munity of multiple researcher
audiences (eg, K-12 students and
teachers, undergraduate and
graduate students, post-doctoral
students and early stage investi-
gators, established investigators,
and community and citizen sci-
entists) and participants to find
value in the All of Us
Workbench

Dissemination of findings
through publications, presenta-
tions, or curricula development
to communities, participants,
and researchers to mobilize and
translate knowledge

American Association on Health
and Disability Outreach for Dis-
ability and Health Researchers
Delta Research and Educational
Foundation Research Accelerates
Possibilities (RAP) Sessions

Baylor College of Medicine Bio-
medical Researcher Faculty
Summit

University of Utah Summer Insti-
tute and Curriculum

Xavier University of Louisiana
Big Data Training and Seven
Star Academy, Inc.

RTI International Researcher
Academy Institutional
Champions

National Library of Medicine
Data and Training and Engage-
ment for Academic Libraries
Program

National Alliance for Hispanic
Health Todos Juntos Researcher
Ambassador Network

Asian Health Coalition Increas-
ing Outreach to Researchers

Interdisciplinary Guided Net-
work for Investigation, Transla-
tion and Equity Data Sandbox
and Data Picnic events
PRIDEnet Researcher Basecamp

University of Florida Clinical
and Translational Science
Award/Partners for the Advance-
ment of Community Engaged
Research Community Network

All of Us Researchers
Convention

Two research-focused webinars
with a total reach of 68
researchers

68 RAP sessions that engaged
over 3500 individuals; eight
HBCU:s gained access to the
Workbench

64 participating research schol-
ars from 435 institutions

38 high school biology teachers;
18 community college faculty;
two conference workshops

67 researchers and 44 faculty
engaged; three conference
abstracts produced

19 institutions funded across
three cohorts, supporting more
than 130 researchers

25 participating institutions
across two cohorts

15 participating institutions; 21
resulting publications; 1554
researchers (14% of all Work-
bench registered researchers); 24
new research awards
Development of a national
researcher engagement strategy
leveraging AANHPI-serving
organizations

90 participating researchers and
community members across 12
events

17 early career and community-
based researchers participating

Presented at eight conferences
Reached 4836 people

New researchers registered on
the Workbench: 155
Researcher Consultations: 331
Events: 61

New workspaces: 221
National Community Advisory
Board meetings: 13
Abstracts/Presentations or
papers in progress: 42

Papers submitted: 4

Papers published: 1

84 abstract submissions and
1200 registrants in 2023

129 abstract submissions and
1790 registrants in 2024

Abbreviation: AANHPI, Asian American, Native Hawaiian, and Pacific Islander.
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OUTREACH AND AWARENESS

EDUCATION AND TRAINING

CAPACITY BUILDING
BRIDGING COMMUNITIES

KNOWLEDGE MOBILIZATION

Figure 1. Social-ecological model of researcher engagement.
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Figure 2. All of Us registered researchers by self-described research role.
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Table 3. Overview of the All of Us researcher community (as of June 2024).

UBW by disad-
vantaged

Category Total UBW UBW by SGM UBW by R/E UBW by disability background
DURAs 812
Registered researchers 11 347 8913 5864 3656 3499 1805
Workspaces created by 3997 3176 2032 1355 1316 710
active researchers
Publications 471 71

Abbreviations: DURAs, data use and registration agreements; R/E, race and ethnicity; SGM, sexual and gender minority; UBW, underrepresented in the

biomedical workforce.

Following the 68 RAP sessions that engaged over 3500
individuals, DREF collaborated with 9 HBCUs, resulting in
eight institutions gaining access to the dataset. Delta
Research and Educational Foundation Delta Research and
Educational Foundation also engaged with 68 researchers
who created 36 workspaces on the Workbench.

Level 2: interpersonal—education and training
Baylor College of Medicine, All of Us Evenings with
Genetics, Biomedical Researchers Faculty Summit

Baylor College of Medicine All of Us Evenings with Genetics
(BCM AoUEwG) aims to foster interpersonal connections
between researchers. From 2022 to 2024, BCM AoUEwG
hosted an annual faculty summit to support researchers who
are interested in using the Workbench. Scholars work in mul-
tidisciplinary teams and participate in a year-long program
that offers networking opportunities, the opportunity to
apply for external funding, and comprehensive Workbench
training. The process of BCM AoUEwG’s Workbench train-
ing curriculum development is further detailed within this
special issue.®> The first cohort included 30 early career
researchers representing 22 institutions, 10 of which are
minority-serving institutions (MSIs).>® The second cohort
included 34 researchers from 29 different institutions, 12 of
which are MSIs, and the third cohort included 43 researchers
from 35 different institutions, including 16 MSIs.

University of Utah Summer Institute and Curriculum

The University of Utah’s Genetic Science Learning Center
(GSLC) also exemplifies interpersonally driven education and
training activities. The GSLC encourages program engage-
ment via education and training materials codeveloped with
high school educators for use in high school settings. They
partner with the program on the development of materials
and course curricula to support awareness and engagement
as well as education and training with All of Us data. During
a 2022 two-and-a-half day summer institute, the GSLC used
a method of collaborative curriculum design they developed
to co-design course materials for high school educators
focused on the publicly available All of Us Data Browser.>”38
At this institute, 19 high school biology teachers developed
learning objectives and early concepts for learning activities
that the GSLC further developed and validated through class-
room pilot testing. The processes for this curriculum develop-
ment and testing are further detailed within this special
issue.’® Genetic Science Learning Center summer institutes
also provided training on using the Workbench for 19 high
school biology teachers (2023) and 18 community college

faculty (2024). Two conference workshops provided an
introduction to the Workbench and the curriculum.

Xavier University of Louisiana Big Data Training and Seven
Star Academy, Inc

Xavier University of Louisiana (XULA) developed structured
training in R and Python for faculty and student research
teams, which translated to more than 700 students learning
about All of Us. As of April 2024, some 34 faculty members
and 10 students have set up workspaces. Xavier University of
Louisiana has continued to support the teams through R or
Python office hours. Xavier University of Louisiana, an
HBCU, also served as an educational resource for other
HBCUs beginning in 2021. Since April 2024, 10 HBCU fac-
ulty members have registered for the Workbench, set up
workspaces, and received R and Python training.

Seven Star Academy, Inc., in collaboration with DREF and
XULA, facilitated comprehensive training and ongoing sup-
port for researchers, including hands-on workshops and
weekly one-on-one research support. During this initiative,
23 researchers from three HBCUs were actively engaged. As
a result, three conference abstracts were produced.

Level 3: institutional —capacity building

RTI International All of Us Researcher Academy Institutional
Champions

To build capacity within institutions, RTI International, in
collaboration with Community-Campus Partnerships for
Health, developed a comprehensive program to build and
maintain a diverse network of researchers using the All of Us
dataset, primarily within institutions with a track record of
supporting UBW researchers and students. One aspect of the
Researcher Academy, further detailed in this special issue,>’
is the Institutional Champions (IC) award, which provides up
to $75 000 to each awarded institution for 12 months.
Research team time (for research or to attend program train-
ings) is covered via the award, and recipients register for the
Workbench, participate in All of Us Researcher Academy
courses, analyze data, and submit a research abstract to the
annual All of Us Researchers Convention. Since the establish-
ment of the IC award, 19 institutions have been funded in
three cohorts between 2022 and 2024. More than 130 stu-
dents from multiple institutions have attended Researcher
Academy courses. Researchers at the institutions have also
submitted four external grant applications, two of which
were funded.
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National Library of Medicine (NLM) All of Us Data
Training and Engagement for Academic Libraries Program

The Academic Libraries Program, developed in partnership
with National Library of Medicine (NLM), is another exam-
ple of capacity building for staff who support their campus
communities. The Academic Libraries Program is intended to
build awareness of and technical expertise for the All of Us
dataset through training of library staff within academic insti-
tutions with a historic commitment to, or track record of,
educating UBW researchers. Library staff registered for the
Workbench, learned about All of Us through tailored train-
ings and hands-on learning, networked with other program
library staff, and created an institutional capacity-building
plan. Beginning in 2023, a total of 25 institutions with broad
geographic distribution participated in the program, split into
two cohorts. Each participating institution received a capacity
building award of up to $44 500 for the first cohort and
$40 000 for the second, separate cohort. Funds were used for
staff time, equipment, engagement activities, and additional
training resources for their campus communities.

National Alliance for Hispanic Health Todos Juntos
Researcher Ambassador Network

The goal of Todos Juntos researcher ambassador network
(Todos Juntos) was to increase outreach and awareness as
well as build capacity by supporting researchers, faculty
members, and students as “research ambassadors” within 15
institutions. As of May 2024, there are 1554 registered
researchers within the participating institutions (14% of all
registered researchers), and the majority (54%) of these
researchers self-identify as UBW by race and/or ethnicity. In
addition, Todos Juntos partnered with Arizona State Univer-
sity to foster research by including topics related to the All of
Us dataset within the university curriculum as a model for
incorporating the Researcher Workbench into educational
settings. Todos Juntos also supported registered researchers
within the 15 participating institutions and created over 750
workspaces, which is about 8% of all workspaces as of June
2024. Todos Juntos researchers from eight institutions have
also authored 21 publications. In addition, National Alliance
for Hispanic Health (NAHH) identified 74 institutions with-
out a DURA and partnered with NIH to support them join-
ing the Researcher Workbench and provided information on
the Researcher Workbench to 8884 researchers in professio-
nal presentations and conferences. NAHH also partnered
with its supporting organization, the Healthy Americas Foun-
dation, to offer Healthy Americas Research Consortium
research grants in 2022 and 2023 to 10 teams studying cervi-
cal cancer in Hispanic communities. In April 2024, NAHH
also issued grants to 14 research teams studying chronic dis-
eases in Hispanic communities. These combined 24 research
teams represent a total of 73 researchers expanding the sci-
ence base for Hispanic health and well-being. In November
of 2024, an additional 12 Healthy Americas Research Con-
sortium grants will be made with a focus on Hispanic wom-
en’s health and the health of Hispanics in rural communities,
further expanding this critical network of Hispanic research.

Asian Health Coalition increasing outreach to Asian
American, Native Hawaiian, and Pacific Islander researchers
in the workbench

In 2018, Asian Health Coalition (AHC) was selected as a
community engagement partner to increase the engagement

of researchers using the All of Us dataset and support
capacity building. AHC developed a national engagement
strategy that leverages Asian American, Native Hawaiian,
and Pacific Islanders (AANHPI)-serving organizations,
health care providers, national partners, and researchers to
facilitate researcher recruitment.***! AHC also worked with
partners to increase understanding of AANHPI data in the
Workbench. In 2022, AHC launched the All of Us Commun-
ity Scientist Project (CSP) to invite community-based
researchers from AANHPI Engagement and Recruitment
Core partner organizations and academic researchers to col-
laborate on research projects about the AANHPI community
in the Workbench. To date, CSP involves 16 researchers from
academic institutions and AANHPI-serving organizations.
The CSP group collaborated on the conceptualization of
research questions, data analysis, and interpretation of the
data, which resulted in a group manuscript on AANHPI men-

tal health.

Level 4: community —bridging communities
Interdisciplinary Guided Network for Investigation,
Translation, and Equity Data Sandbox and Data Picnic
events

The fourth level of the model focuses on connections
between an institution and the communities within which it
exists. Feinstein Institutes for Medical Research of North-
well Health aims to increase researcher access and impact
and simultaneously return value to communities through
Data Sandbox and Data Picnic events. The Data Sandbox is
a workshop about the public All of Us Data Browser for
between 15 and 50 community-based researchers with
shared occupations or interests. The Data Picnic is a work-
shop series for groups of fewer than 10 academics and
researchers that introduces the Workbench in 90-minute ses-
sions. Since 2022, Interdisciplinary Guided Network for
Investigation, Translation, and Equity (IGNITE) has hosted
12 of these events with over 90 researchers and is facilitating
the community-to-researcher relationship through similar
activities in 2024.

PRIDEnet Researcher Basecamp

Stanford University’s PRIDEnet has undertaken activities to
build capacity with academic and community researchers to
understand and conduct meaningful research with a special
focus on research topics related to sexual and gender minor-
ity populations. In December 2020, PRIDEnet hosted a 3-ses-
sion journal club to increase community members’ skills and
comfort with research. That journal club led to three addi-
tional training activities to support researchers’ use of the All
of Us dataset. In summer 2022, PRIDEnet recruited four
undergraduate summer interns, teaching them about
community-engaged research and about All of Us. In March
2023, PRIDEnet then hosted an in-person, two-day
Researcher Basecamp to build data science skills for 17 early
career and community-based researchers, resulting in 20
newly registered researchers on the Workbench.

Level 5: culture/society —knowledge mobilization
University of Florida Clinical and Translational Science
Award/Partners for the Advancement of Community
Engaged Research Community Network

The fifth level of the adapted model connects to the contexts
within which communities themselves exist. These strategies
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emphasize connecting societal impacts. A key example of this
is the Clinical and Translational Science Award/Partners for
the Advancement of Community Engaged Research Com-
munity Network (CPCN), which is supported by Health Lit-
eracy Media, a subawardee of the University of Florida.
CPCN engages community-engaged clinical and translational
science researchers from eight institutions across the United
States. Since 2023, CPCN has presented on All of Us topics
at 61 events, including eight conferences. As a result of these
efforts, more than 330 researchers registered for the Work-
bench and created more than 200 workspaces on the plat-
form. Nearly all of the more than 60 Clinical and
Translational Science Awards attend the monthly Partners
for the Advancement of Community Engaged Research meet-
ings and hear about the All of Us program with encourage-
ment to use the Workbench. The CPCN also collaborates
with community partners in determining research topics for
researchers to explore on the Workbench and community-
engaged research dissemination strategies and encourages
community and academic partner coauthorship of publica-
tions. As of March 2024, members of the CPCN have pro-
duced more than 40 abstracts, posters, presentations, and
manuscripts using All of Us data.
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All of Us Researchers Convention

The All of Us Researchers Convention, managed by Pyxis Part-
ners, exemplifies knowledge mobilization. The convention is a
virtual assembly of researchers, participants, and the broader
community that aims to share research conducted with All of
Us data and recognize the essential role of participants in the
research process. First held in May 2021, the convention was
originally developed by the Black Greek Letter Consortium
and the Southern Network, a Community and Provider Gate-
way Initiative partner. More than 1200 individuals registered
to attend with 596 attending the second annual convention
held in March 2023. Presenters are selected from researcher
and student researcher pools. For the researcher pool, more
than 80 abstracts were submitted, and 15 researchers were
selected to present. More than 20% of total submissions were
from MSIs. For the student researcher pool, student researchers
from the All of Us Research Scholar Program and All of Us—
affiliated community organizations were also invited to partici-
pate in the event through a digital poster session. Twelve stu-
dents, including one high school student, were selected to
present their research using All of Us data out of a total of 58
poster submissions. More than 1700 people registered for the
2024 convention with 862 attending.
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Figure 3. All of Us researcher workbench user count by demographic categories underrepresented in the biomedical workforce (UBW), May 2020-
March 2024. Abbreviations: R/E, racial and/or ethnic minority; SGM, sexual and/or gender minority.
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Results— All of Us researcher community growth
and diversity

As a result of the intentional engagement of our researcher
ecosystem partners, the All of Us researcher community is
diverse by researcher demographics as well as institution
type. As of March 2024, about 66% of All of Us registered
researchers are considered UBW (Figure 3). About 59% of
UBW researchers overall are from sexual and gender minority
groups (Figure 3). About 36% of All of Us researchers self-
identify as members of racial and ethnic minority groups and
about 35% self-identify as a person living with a disability.
Just over 18% of All of Us researchers self-identify as individ-
uals from disadvantaged backgrounds (as defined by NIH;
NOT-OD-20-031).>” In 2023, UBW researchers accounted
for two-thirds of all new registered users (67%, Figure 4).
About 1 out of every 3 institutions with access to the dataset
is an MSI (Figure 5). As of June 2024, 40% of HBCUs had
access to the data (including all four HBCU medical schools),
and 25% of all AANHPI and 12% of all HSIs also had
access. Notably, 67% researchers who have authored a
manuscript using All of Us data self-identify as UBW (Figure
S2). Finally, about 15% of published researchers are affili-
ated with MSIs (Figure S3).

Discussion

All of Us Research Program has established a diverse, inclu-
sive, and growing research community by building capacity
among diverse researcher audiences and by creating an eco-
system of partners guided by an ecological model of
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researcher engagement. Similar system-based strategies have
been identified by other researchers as critical for building a
diverse biomedical workforce.*” The development of this
broad researcher community could also have broad health
impacts—previous studies indicate that addressing disparities
in a biomedical workforce can support health equity.**~*° Of
note, the percentage of all UBW subcategories increased year
over year for 2020-2023, while the total percentage of new
UBW researchers stayed consistent during this time. This
could indicate that newly registered researchers are more
likely to identify as members of multiple UBW groups (Fig-
ure 4). The increase in the total number of registered
researchers could also be partially attributed to changes to
the analytics platform itself. In March 2022, the program
launched the Controlled Tier, which included genomic data
from samples contributed by All of Us participants. This
likely caused a short-term spike in registrations and work-
space creations in 2022.

The program also reaches out to researchers who self-
identify as American Indian and Alaskan Native (AI/AN).
The Tribal Engagement and Outreach Branch within the All
of Us Division of Engagement and Outreach leads efforts to
engage Tribal communities and AI/AN researchers. Early
engagement activities with Tribal researchers include a part-
nership with the American Indian Science and Engineering
Society (AISES) and a coding workshop at the 2003 Annual
AISES Conference. The Indigenous Research Working Group
utilizes Indigenous scientific knowledge from research profes-
sionals to support responsible data use. Additional partner-
ships, including Tribal colleges and universities, hold great
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Figure 4. All of Us researcher workbench new users by demographic categories underrepresented in the biomedical workforce (UBW), May 2020-March
2024. Abbreviations: R/E, racial and/or ethnic minority; SGM, sexual and/or gender minority.
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potential  for research and  professional
development.

While there have been programmatic successes and benefits
of the All of Us dataset, several challenges exist as barriers to
building capacity among our research community. Until April
2024, researchers had to be proficient in R and Python to
work in the Workbench. This created barriers for researchers
who do not know these programming languages. In March
2024, the program made RStudio available on the Work-
bench. This program is more familiar to some researchers
than Jupyter Notebook, which had been available since
launch. In April 2024, the program released SAS Studio on
the Workbench. This provided the first opportunity to use a

programming language other than R or Python.

equitable

Additionally, while access to the Workbench is free,
researchers must pay for cloud computing costs. Researchers
receive $300 in initial credits. However, depending on the
type of analysis, research teams may quickly run out of initial
funds. As noted in the introduction to this article, this could
pose particular challenges for UBW researchers and MSIs
that are funded at lower rates. These challenges could be
partly addressed by several existing NIH resources, such as
enrolling in the NIH Science and Technology Research Infra-
structure for Discovery, Experimentation, and Sustainability
Initiative and using the NIH Cloud Lab for estimating com-
puting costs and testing analytic code. However, additional
resources in the form of trainings and supplementary funding
may be warranted.
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Despite these challenges, the All of Us approach could be
applied to other large data repositories interested in building
an inclusive user base. The Science Collaborative for Health
disparities and Artificial intelligence bias REduction, NHLBI
BioData Catalyst, NHGRI Analysis Visualization and Infor-
matics Lab-space, Trans-Omics for Precision Medicine, and
many other research programs have all built active researcher
communities. The approaches discussed above could be
applied to the development of researcher communities within
or outside the United States.

Conclusion

Inequities within the biomedical research field are rooted in
systemic issues and demand a comprehensive system-based
response. Our adaptation of an ecological model generates
insights into the systems within which researchers exist and
into conditions that support all researchers. This approach
considers future researcher engagement in terms of not only
pipelines or pathways but also environments.
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