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Framingham Heart Study

Kannel et al. Annals of Intern Med, 1961

Enrolled 5,209 men and women in 1948

Some Framingham early discoveries:
• 1960 – Cigarettes increase heart 

disease
• 1961 – cholesterol, blood pressure 

increase heart disease
• 1967 – exercise decreases risk of 

heart disease; obesity increases it
• 1970 – high blood pressure and atrial 

fibrillation cause stroke
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The impact of 
Framingham (and 

similar cohorts) has 
been dramatic

Mensah et al. Circ Res. 2017

The Strength of Large Cohort Studies

From 1950 - 1996: Heart disease mortality 
fell 56%, stroke rates fell by 70%

Since 1990, heart disease mortality has 
continued to fall by 22%



Could we have a similar 
experience with precision 

medicine in the next 40 years?
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A Personal Story of Precision Medicine

Before After

Description 
of CF by 
Anderson

CTFR gene 
identified

My Dad’s 
siblings

My 
medical 
training

Targeted 
therapies

Bradbury (2021) Physiology in Health and Disease, book series
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The All of Us Research Program Mission 
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All of Us Research Program Core Values

Participation is open to all.

Participants reflect the rich 
diversity of the U.S.

Participants are partners.

Trust will be earned through 
transparency.

Participants have access 
to their information.

Data will be accessed broadly 
for research purposes.

The program will be a catalyst for 
positive change in research.

Security and privacy will be 
of highest importance.
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Starting the Program Right by Engaging Participants

77 Studios in 17 cities with 654 community members

Community Engagement Studios in 2016

 

○ 16 different demographic subgroups, 4 topics
○ 46% racial and ethnic minorities
○ 9% sexual and gender minorities
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Enrolled 631K+ Participants With Continued Growth

Numbers current as of May 1, 2023
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Participant Diversity

Race & Ethnicity of Participants

51.7%

17.8%

16.1%

6.8%

3.1%
White

Black, African American, or African

Hispanic, Latino, or Spanish

Asian

More than one race/ethnicity

UBR Category

Numbers current as of May 1, 2023

Over 80% of All of Us participants are 
underrepresented in biomedical research

0.02%

American Indian/Alaska Native 1.1%

Skip 1.2%

Other 1.0%

Prefer not to say 0.6%

Middle Eastern/North African 0.5%

Native Hawaiian/Pacific Islander 0.1%

48.3%
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Participant Diversity: Sexual and Gender Minorities (as of May 1, 2023) 

51.7%

17.8%

16.1%

6.8%

3.1% 0.6%

0.02%
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White

Black, African American, or African

Hispanic, Latino, or Spanish

Asian

More than one race/ethnicity

Other communities

Prefer not to say

Sexual Orientation Educational Attainment

40.9%

14.5%

26.0%

3.3%

2.8%

Lesbian

Don’t Know

Bisexual

Gay

Queer
Poly Omni Sapio Pansexual

Something Else
Mostly Straight

Asexual
No Labels

Not Figured Out
No Sexuality

Two Spirit

2.4%

Grades 1-4

Grades 5-8

Grades 9-11

Never Attended

1.6%

48.3%
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All of Us Consortium Members (beyond community partners, as of April 2023)

The Participant Center

RMCs

All of Us California

Illinois 
Precision
Medicine
Consortium

All of Us 
New England

Trans America 
Consortium

New York City
Consortium

Participant Technology Systems 
Center (PTSC)

All of Us Pennsylvania

All of Us Southern Network

All of Us 
Southeast 
Enrollment Center

All of Us Wisconsin
FQHCs (Federally Qualified Health 
Centers) VA Medical Centers

Communications & Engagement

Biobank Genomics 
Partners

Data & Research 
Center (DRC)

University of Arizona
and Banner Health

HPO Network
(Health Care Provider 

Organizations)

HPO Lite

Note: These are not approved lockups and should not be repurposed on 
assets.

Nutrition for
Precision Health (NPH)

All of Us
Puerto Rico
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All of Us Community and Provider Partner Network (as of April 2023)

Note: These are not approved lockups and should not be repurposed on 
assets.
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Data Collected from All of Us Participants

Participant Surveys

Physical Measurements

Biosamples

Mobile/Wearable Tech

Consent and Electronic 
Health Records
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Returning Value for Participants

Participants may receive:

• Genetic information

• Survey data (comparative)

• EHR and claims data

• Ongoing study updates

• Aggregate results

• Scientific findings

• Opportunities to be contacted for 
other research opportunities 
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All of Us Genetics Return Strategy
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Genetic Ancestry and Traits (as of May 1, 2023)

182k+ participants were 
invited to receive their 

results

123k+ participants viewed 
genetic trait results

131k+ participants viewed 
their genetic ancestry 

results
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Genomic Health-Related Return of Results Now Released (as of May 1, 2023)

Hereditary Disease Risk 
(starting with ACMG59) 

Medicine and Your DNA 
(Pharmacogenomics)All of Us currently looks for genetic variants 

in 59 genes associated with serious health 
conditions. 

>65,000 participants asked 
if they want health related 

results generated

19,066 participants viewed 
HDR results

19,206 participants viewed 
PGx results

 All of Us is scaling to notify 
>200,000 participants!

All of Us analyzes seven genes that can 
affect how bodies metabolize medicines. 
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Researcher Data Access 

Public Tier
(Available Now) 

Summary Statistics Aggregate Counts

Registered Tier
(Available Now)

Surveys, EHRs, Physical Measurements, shifted dates
Exceeds HIPAA Safe Harbor Standards 

Controlled Tier
(Available Now)

No obvious PII. Genomics, real dates, eventually 
Clinical Narrative data, and more

Data Browser
databrowser.researchallofus.org
(public, no login required)

Researcher 
Workbench
ResearchAllofUs.org/Apply/

Future Ancillary Studies
Could recontact participants, use biospecimens, 
issue new surveys or DHT, enroll in clinical trials

3/2022

Individual Biospecimen and 
Participant Data

(Available in the Future)

Data 
Curation

Raw Data 
Repository

Data
Harmonization

Privacy 
Methodology 

QA/QC 

5/2020

5/2019

Future
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All of Us Research Hub: Public Data Browser

DataBrowser.ResearchAllofUs.org

Summary statistics of:

• EHR Data (Conditions, Drug 
Exposures, Lab & 
Measurements, Procedures)

• Genomic Variants 

• Survey Questions (including 
COVID-19 surveys)

• Physical Measurements

• Open Access (no login 
required)
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All of Us Researcher Workbench: Access to Row-Level Data for Analysis

Researcher Workbench

• Cloud-based central resource

• Passport access model - just 
create, describe your workspace, 
and get to work! No separate 
IRB approval needed.

• Currently open to US nonprofits 
and nonprofit/for-profit academic 
and healthcare organizations

• Working to expand to 
international and broader 
for-profit audiences as we speak

ResearchAllofUs.org/Data-Tools/Workbench/
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Nearly 250,000 Whole Genome Sequences Available to Advance Precision Medicine

11,350+
Structural Variants

337,500+
Physical
Measurements

312,900+
Genotyping
Arrays

287,000+
Electronic Health
Records

413,350+
Survey
Responses

245,350+
Whole Genome
Sequences

15,600+
Fitbit
Records

1,000+
Long-Read 
Sequences

As of April 20, 2023, the All of Us Researcher Workbench contains the 
largest set of whole genome sequences widely available for research.

NEW! Sleep DataNEW! In 2023NEW! In 2023
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All of Us will Enhance Diversity of Genomic Studies

All Global GWAS values from www.gwasdiversitymonitor.com. Values current as of April 20, 2023

64% are underrepresented in biomedical research

Updated genomic 
data set

~50% diverse by 
race/ethnicity 

77% underrepresented in 
biomedical research

http://www.gwasdiversitymonitor.com/


24

Data on the Researcher Workbench is Diverse and Longitudinal

410k participants 
in dataset

84 million
conditions

32 million
procedures

78 million
drug exposures

42 billion
Fitbit data points

333 million
labs and 

measurements

79 million
survey answers
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Researcher Workbench Usage and Diversity (as of May 1, 2023)

Research on the Researcher Workbench

4,660+ 
Active 
Projects

5,330+ 
Registered 
Researchers

150+ 
Publications 
using All of Us 
data

510+ Organizations: 

• 36 Historically Black 
Colleges & 
Universities

• 45 Hispanic Serving 
Institutions

Race/Ethnicity 

Career Level Undergraduate Trainee

Graduate Trainee

Research Fellow

Early Career Tenure 
Track Researcher

Mid-Career Tenure 
Track Researcher

Late Career Tenure 
Track Researcher

Senior Researcher

14.8%

33.0%

16.2%

18.5%

9.7%

4.2% 3.8%

Black or African American

8.0%

41.0%

 30.7%

9.8%

AI/AN

Asian

White

Two or More Races

None of These
Describe Me (Race)

Hispanic or Latino

NHPI 0.2%

0.4%

5.4%

MENA

2.4%
2.2%
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Science Update (as of May 1, 2023)

All of Us Publications

152 Make us of 
All of Us Data

41 Published by 
the Program

researchallofus.org/publications/researchallofus.org/publications/



27

Machine Learning in All of Us to Predict Glaucoma Outcomes

Conclusion: Models trained with national 
All of Us data achieved superior performance 

compared to using single-center data.

AUC using just the local site: ~0.5, 
AUC using All of Us sites: >0.8

Baxter et al., 2021, Am J Opthalmol doi:10.1016/j.ajo.2021.01.008.
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Adjusted for age, sex, race, CAD, cancer, BMI, 
systolic blood pressure, education level, 

smoking, alcohol use, and monthly daily steps 
(time varying)

• Analysis uses average of daily steps prior to diagnosis. 
• Effect size per 1000 steps, adjusted for age, sex, race

Incident Diagnoses after 6 months 
~1700 phenotypes

H
az

ar
d 

ra
tio

Diabetes

Essential hypertension

GERD

Average Daily Steps (thous.)

Master et al. (2022) Nat Med, 10.1038/s41591-022-02012-w. 

All of Us Discoveries: Physical Activity and Human Disease

Hiral Master, PT, PhD, MPH, CPH
Senior Scientist at

 Vanderbilt University Medical Center

Evan Brittain, MD, MSc
Associate Professor of Medicine, Division of 

Cardiovascular Medicine at
Vanderbilt Translational and Clinical 

Cardiovascular Research Center
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Impact of the COVID-19 Pandemic, Sociodemographics, and Mental Health 
Factors on Average Daily Steps

Desine et al. (2023) JAMA Open. 
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Common and Rare Variants Associated with Cardiometabolic Traits in 
All of Us Participants

Wang et al. (2023) J Hum Genet. 
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What Does It Look Like To Do an Analysis in All of Us? 
A Genome Wide Association Study (GWAS) of Type 2 Diabetes 

• ~23M SNPs

• ~20k participants

• GWAS runtime of ~20 
minutes

• Cost $37

Workspace Cohort 
Builder

Concept Set 
Selector

Dataset 
Builder

Jupyter 
Notebook



32

All of Us Data Includes Range of Diseases

Conditions Domain Participants 

Heart Disease Heart 73,100

Obesity Endocrine 65,740

Type 1 Diabetes Endocrine 5,620

Type 2 Diabetes Endocrine 45,360

Any cancer Cancer 42,080

Asthma Pulmonary 40,560

Chronic Obstructive 
Pulmonary Disorder Pulmonary 19,740

Epilepsy Neuro 7,440

Stroke Neuro 640

Rheumatoid Arthritis Autoimmune 6,980

Osteoarthritis Autoimmune 81,980 *using combination of diagnosis code, lab test, and COVID survey answers

Conditions Domain Participants 

Depressive Disorder Mental Health 67,380

Bipolar Disorder Mental Health 12,820

Dementia Mental Health 4,760

Human Immunodeficiency 
Virus Infectious Disease 4,640

COVID-19* Infectious Disease 58,000*

Alcohol Abuse (AUDIT-C) Abuse 84,000

Opioid Usage Medication 155,000

Age-Related Macular 
Degeneration Eye 4,740

Hearing loss Hearing 30,400

Falls Aging/Nursing 4,860
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All of Us Researcher Workbench: 
Access to Row-Level Data for Analysis

ResearchAllofUs.org/Data-Tools/
Workbench/

Public Tier
(Available Now) 

Summary Statistics Aggregate Counts

Registered Tier
(Available Now)

Surveys, EHRs, Physical Measurements
Exceeds HIPAA Safe Harbor Standards 

Controlled Tier
(Available Now)

No obvious PII. Genomics, real dates, eventually 
Clinical Narrative data, and more

Individual Biospecimen and Participant
Data

(Available in the future)
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What Kind of Research Can All of Us Support?

Example studies in All of Us
● Associations between diseases, 

medications, behaviors, SDOH, 
genomics 

● Health disparities
● Historically underrepresented 

populations
● Genomics and PGx
● Drug target discovery
● Early disease detection
● Geospatial linkages (future)
● Insert your topic here

Modalities of research All of Us supports
● AI/ML
● Risk stratification
● Predictive analytics
● Phenotype algorithms & cohort 

development
● Novel method development
● Basic EHR investigations
● Validation of other studies 

All of Us is not
● A representative US sample
● A study with uniform follow-up of all 

variables
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By end of 2026, we will:

Our Five Year Goals (2021 - 2026)

Enroll 1 million participants who 
reflect the diversity of the U.S., cover 

the lifespan, and have shared all 
baseline elements. Of these 

participants, 500,000 participate in 
ongoing data donation 

opportunities.

Expand data available for 1 million 
participants to include survey, health 

data streams, a whole genome 
sequence, environmental data, and 

physical measures. 

Launch ancillary studies as a core and 
scalable capability, expanding the cohort 

and delivering phenotypic, lifestyle, 
environmental, and biologic data.

Establish a diverse global 
community of 10,000 researchers 

productively using All of Us data.

Incorporate participant return of value 
into data collections and assess its 

impact, including return of information 
to participants on genomics and EHR.
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Study overview

Examine baseline diet and 
physiological responses to 

meal challenges

Examine responses to 3 
short-term intervention diets 

in free-living controlled 
feeding studies

Examine responses to 3 
short-term intervention diets 

in domiciled controlled 
feeding studies

10,000 All of Us participants 1,500-2,000 Module 1 participants 500-1,000 Module 1 participants

In all 3 modules

• Collect microbiome, physiological, metabolic, behavioral, cognitive, and environmental data, and leverage 
existing genomic, EHR, and survey data, and conduct mixed meal challenges to model the impact of diet and 
dietary patterns on physiological responses

• Use machine learning and artificial intelligence to develop predictive algorithms

1 2 3
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Funding Opportunities with All of Us

RFA-HG-21-041: 
R01 Clinical Trial Optional for New Investigators to Promote Workforce Diversity in 
Genomics, Bioinformatics, or Bioengineering and Biomedical Imaging Research

Submission Due Date: 
February 22, 2024, 5:00 PM Applicant’s time zone

OTA-22-006: 
ROA for All of Us Engagement, Communications, and Enrollment Partnerships

Submission Due Dates:
Multiple, final on May 23, 2025
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Coming soon: Two 10-min mental health and well-being surveys

Generalized and lifetime anxiety
Present and past depression
Suicidal behavior
Childhood and adult adversity/trauma
General well-being

Emotional Health History 
and Well-Being

 
Adult ADHD
Bipolar disorder
Psychosis
Panic disorder
Obsessive compulsive disorder
Social phobia and agoraphobia 
Personality

Behavioral Health 
and Personality

Participants will 
receive 

customized, 
real-time “Big 5” 
personality trait 
report– the first 

survey to provide 
instant 

personalized 
return of 

information to 
participants!
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Launching our Pediatric Cohort

https://www.researchallofus.org/data-tools/data-snapshots/

Age at Enrollment: Future StateAge at Enrollment: Current State

Sara Van Driest, MD, PhD
Director of Pediatrics, All of Us

Previously, Assoc Prof of 
Pediatrics and Clinical 
Pharmacology, VUMC



Thank you to our 631,000+ participants!

AllofUs.NIH.gov

JoinAllofUs.org

ResearchAllofUs.org Thank you!
@AllofUsResearch

@AllofUsCEO
#JoinAllofUs


