.\|

Progress, Challenges, and Opportunities in Implementing us

a Nationwide, Large-scale Digital Research Platform
for Precision Medicine

April 11-12, 2023

Changing the Future of Public
Health and Biomedical
Research through

Cloud-Based Computing:
Lessons From the NIH All of

Us Research Program

Romuladus Azuine, DrPH, MPH, RN (NIH)
Nakia Mack, MPH, MS (NIH)

Lew Berman, PhD (NIH)
Chris Lunt (NIH)

m) National Institutes of Health

Opportunities and
Challenges in
Implementing a
Large-Scale Participant
Digital Research Data
Collection

James McClain, Ph.D (NIH)

Izzy Seo, MPH (NIH)
Mark Begale (Vibrent Health)

RESEARCH PROGRAM

Working with NIH AoU
Researcher Workbench:
A Guided Tour

Gage Rion, ME (Vanderbilt University
Medical Center)

Danielle Wilfong, M.S., Ed.M. (Vanderbilt
University Medical Center)

Samantha Lee Stewart, M.S.(Vanderbilt
University Medical Center)



All
Us

RESEARCH PROGRAM

Changing the Future of Public Health and
Biomedical Research through Cloud-Based
Computing: Lessons From the NIH All of Us
Research Program

April 11-12, 2023

Romuladus Azuine, DrPH, MPH, RN (NIH)
Nakia Mack, MPH, MS (NIH)

Lew Berman, PhD (NIH)

Chris Lunt (NIH)

m) National Institutes of Health



What is the All of Us Research Program?



About the All of Us Research Program

WHAT

is the All of Us Research
Program?

It is one of the largest,
richest, most diverse
biomedical datasets of
its kind

The All of Us Research Program will
nurture partnerships for decades with
at least one million people who
reflect the diversity of the United
States to help build one of the largest,
most diverse health datasets in history.

By engaging the participation of people

and communities who have been left
out of medical research in the past and
making their data available to diverse
researchers across a wide range of
settings, the program seeks to
accelerate health research and
medical breakthroughs, enabling

individualized prevention, treatment,

and care for all of us.

WHY

it matters?

It combines biological
factors and social
determinants on a large,
inclusive scale

Research takes data, and lots of it, from
diverse populations and spanning many
different types: biological,
environmental, behavioral, genomic,
and sociodemographic. But this datais
not easy to capture in one place.

The program captures a wide variety of
data types — survey responses, physical
measurements, biosamples, EHRs,
genomics, and data from wearables —
enabling the acceleration of research
breakthroughs. Its longitudinal dataset
follows participants as they move, age,
get sick, and try treatments.

WHO

benefits?

It equips researchers
to make discoveries
that will enable more
precise approaches to
care, informing
providers'
recommendations and
individuals' choices

Participants represent a broad
cross-section of the U.S. population
(413K* who have completed the initial
steps of the program®)

Researchers come from diverse
settings and career stages (>4,700
registered researchers across >490
research institutions around the
United States, and counting!**)

HOW

do | access it?

Itis available to
researchers with
login.gov credentials
and institutional
sign-off across a wide
range of settings

The program’s expansive dataset is
housed on a secure, cloud-based
platform that registered researchers
can easily access with just a
computer and internet connection.

Data are curated into research
datasets with tiered access,
including Public, Registered, and
Controlled Tiers.

See more about access requirements on slide 17
*Source: Data Snapshots, as of March 2023
**Source: DRC Workbench Executive Report data, March 2023



One of the largest, richest, most diverse biomedical datasets of its kind

1Mi|lion

Data available from 372,000"‘ participants

are from ' m are from racial
communities ) and ethnic
underrepresented in minority groups

biomedical research
Data as of June 2022 5



Enables research discoveries that drive more precise approaches to care

Engages people &
communities who T N

have been.left '.‘

out of medical
research in the past




By securely capturing a range of different data types
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Surveys

(from 372,000+ participants)
Including lifestyle, access to care, medical
history, and data from nearly 100,000
participants on their experiences during the
COVID-19 Pandemic

Wearables

(from 12,800+ participants)
Physical activity and heart rate from
participants who have connected their
Fitbit devices

Data as of June 2022

Electronic Health
Records
(from 258,000+ participants)

Standardized to OMOP common
data model

Genomics

(Nearly 100,000 whole genome
sequences) and 165,200 shorter DNA
samples known as genotyping arrays
Only available via the Controlled Tier

Physical
Measurements
(from 306,000+ participants)

Blood pressure, heart rate, BMI
and more

Biosamples



Including the first batch of genomic data

Genomic Data is Paired with Rich
Phenotypic Data

s 81,000+
Have Whole Genome Sequences + Electronic Health Records
+ Physical Measurements + Survey Responses

98,600 165,200

4
%

&
Whole Genome Genotyping o+ (. +
Sequences Arrays : b
] 98,000+
Genomics

Have Whole Genome Sequences + Physical Measurements +
Survey Responses

- |

Only available via
the Controlled Tier

1 +
593,500,000+ Genomics 81,000+
Unique Variants Ana|y5|5 Tools Have Whole Genome Sequences + Electronic Health Records
Represented and searchable through _ Hailand PLINK
public genomic in addition to R, Python,
data browser and Jupyter Notebooks
1 +

3,300+
Have Whole Genome Sequences + Fitbit Records
Representing >25% of all participant Fitbit records



And data from the recurring COVID-19 Participant Experience (COPE) survey

COPE Survey Data Currently Available Topics Covered Mental Health
in the Researcher Workbench The COPE data represents the biggest infusion of mental health data

| @ into the Researcher Workbench so far. Insights include:
ot o) al
Social Distancing COVID-19 Related Mood Substance .

Experiences Impact Use
p p [T

y)
)

(N ) r Y )
V) 0,
MOI'e than , ° felt bothered by sleeping felt nervous
problems and anxious
pa rtl ci pa ntS respond ed tO COVID-19 Related General Well-Being Stress Resilience
Symptoms
» ¢ 72N ; o
v v
-— — COVID-19 Social Support Physical Activity Discrimination
—_— one or more of the .
. Related Testin:
// - —_— six COPE surveys g 94% 95%
— o
e | administered have someone to love and have someone to have a
7~ X between May 2020 N 9 make them feel wanted good time with
“l — and March 2021 ,\ o
) Embedded in the survey were resources for participants struggling with emotional
distrress, including suicide prevention tools.
COVID-19 Related Anxiety Loneliness Vaccine Perceptions .
Treatment Participants could select multiple symptoms.

*45,547 participants responded to three or more surveys.



And making them accessible to researchers across stages and settings

325+
300
Our Researchers
250
1
o ! IR . e ool 1
[ | i LT I 150
.~ i ]
il 100
80+
60+
50
4,700+ 490+ Researchers
Registered Institutions nationwide W ’
are using the ) ]
Researchersf Reses\;chftn; . o (Chiriaton ot
across a range o orkbenc

institutional roles

*Includes 75+ Historically Black Colleges and
and career stages

Universities and Hispanic-Serving Institutions.

Figures accurate as of March 2023

Research Currently Underway
Top conditions

bei tudied
= 4’000+ 1 30 InetL:?Ress:;r::ev

= Active projects Publications in Workbench include:
s peer-reviewed e Cardiovascular disease
journals ® Hypertension
e Mental Health 9
e Cancer
e Diabetes

Figures accurate as of March 2023



Building a diverse researcher cohort

o Creating a demographically diverse
researcher cohort that promotes responsible
and ethical use of data, returns value to
participant communities, and accelerates
research impact.

o Encouraging student assemblies and early-
stage investigators to bring fresh, creative
perspectives & innovative research outcomes.

o Ensuring access for researchers from

various institutions/organizations to
establish a truly equitable resource for all.

10




With aggregated overviews and interactive previews available to everyone

ResearchAllofUs.orqg

Welcome to the All of Us
Research Hub

Search Across Data Types o

Keyword Search

FAQs Introductory User Guide
Data includes 372,380 participants and is current as of 6/6/2022 Videos
EHR Domains
of o rug Ex I o Lal & Me re o P o
24,315 29,166 15,309 29,176
medical concepts mea ots medic medical s
227,740 participants in this doman 214,040 Nis domain 227,280 p 221,860 don
Data s“apShots Genomics Physical Measurements and Wearables
Data Snapshots showcase the scale and diversity of the All of Us Research Program participant cohort. The enomio ¥ o Physicsl M o e Pkt e
snapshots provide participant demographic aphic distribution, and more. We update the snapshots
daily 98,560
partic
sequ s
0O 165,080
o nts in the Genotyping Array

97

606,000+ 358,000+ 436,000+

Participants Electronic Health Records Biosamples Received

VIEW MORE DATA SNAPSHOTS

1
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A Quick Primer:
The All of Us Participant Portal



Participants In All Of Us Engage with the All of Us Participant Portal

(iI0S, Android, Web)

The Portal enables participants to: o
e Enroll R
e Consent
e Complete surveys and other data

collection modules
e Share EHR data
e Share wearable data (e.g. Apple
Health / Fitbit)
e Schedule visits with partner
biosample collection institutions
e Receive return of information
(genomics, survey data, etc.)
e Receive tailored engagement
messaging
e Ask for help
Receive educational content
e More...

Genetics 101

15
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Enabling National Enroliment and Engagement



Opportunity: Enabling Broad Access for Participation

AoU supports nationwide digital consent processes accessible via web & mobile apps

e Program platforms enable participant consent  Example: All of Us Participant Electronic Consent Process Samples
processes and workflows
m Available in English and Spanish language
m Form variations account for federal and state
requirements

e Electronic consent delivery and signature
o Multimedia experience
m Short text summaries
m Video content
m Digital long-form consent documents

Enroliment |Primary Consent Authorization to Share Genetic Return of | Sub-Study Ancillary Studies |Special Purpose
Method Electronic Health Results Consent |Consents Consents Consents
Records
Standard e Program Consent e Four versions (variation | e Single consent |Current Ex.: Anticipated support |California
e Primary Consent - in content authorization to perform e WEAR Study [for future ancillary |Experimental
Cohort 1 Update process & expiry period) genetic testing | ® Exploring the |studies conducted |Subject's Bill of
U.S. Veterans | @ VA Program e VA specific version LAl emllel U8 RS
Affairs (VA) Consent oS
e VA Primary Consent
- Cohort 1 Update 17




Challenge: Establishing Nationwide Program Awareness & Participant Support

AoU regional partner networks & direct participant engagement are key to enroliment

All of Us supports nationwide enrollment in all 50 states through a combination of virtual recruitment, regional enroliment
centers, and interactive mobile exhibits. Participants can currently enroll and participate in English or Spanish.




Challenge: Geographic Limits to Current Full Service Enrollment Locations

AoU enroliment locations are geographically concentrated around partner networks

!IIIEEE!E!EI!EEEE!IIE

Partner Role
O Enroliment Site

Partner Type
HPO

FQHC

VA

19
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Opportunity: Expanding Biosample Collection Options Through Clinical Labs

Aol piloted and is preparing to expand the use of Quest Labs for sample collections

I!IEEE!E!E!!EHEE!IIN

Partner Role
O Enrollment Site

Partner Type
HPO

DV

FQHC

/A
VA

20




Opportunity: Diversity and Representation of Participant Enroliment

Investment in community engagement & trust-based relationships critical to success

Race & Ethnicity of Participants UBR Category

Age at Consent (65+) 26.6%
0.6%

Race/Ethnicity (not .
White) 49.6%

Sex Assigned at Birth
(intersex)

B White Gender Identity
(not man or woman)

Black, African American, or African Sexual Orientation
(not straight)

Hispanic, Latino, or Spanish Educational
Attainment

M Asian Income
(<200% of Fed

¥ More than one race/ethnicity Geography (non-
i urban area)

[ Other communities Disability (with
disability)

SGM (not man or
woman)

N N%
0.02%
1.1%
9.9%
16.2% 9.6%
25.8%
7.4%
17.0%

l Prefer not to say
10.2%

About 80% of All of Us participants identify with a group

that is underrepresented in biomedical research (UBR)

21
Numbers current as of March 21, 2023



Enabling Participant Choice & Protocol Access



Opportunity: Move Beyond the Clinic & Meet Participants Where They Are

AoU enables biosample collection through mailed saliva kits, events, mobile teams & home visits

In person

A "\\ A "\“ /~ ) i ‘\\ A ‘ / N\
Home Saliva Collection Total . Locations Order /”/;_N'\ \Schedulé/;—ﬁ\\ Verify /Jj—»j\\CoIlect/ ;—n:\ Return /\
Blood / Unine (Full
Invited / Eligible 107,161 e - st
50.2% fons s =
Kit Ordered 53,780 (of eligible) = [ ] | e S
73 '2(%) ExamOne Blood / Urine (Full
Received @ Biobank 39,368 (of ordered) (o e deperer) Frone gl
F via Portal / CATI
(e e - o
e Over 39k biosamples remotely collected aad I Dl o I o il e i e B

in home & returned by participants.
All of Us Journey and Events

o  73.2% of kits ordered were returned.

Our traveling exhibits and partner events bring the program to local communities.

e Kits ordered and returned from 50 states

+ Puerto Rico and Guam & f‘i&ﬂ"}oﬁz , “
Am o » 1o K

23
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Opportunity: Expanding EHR Sharing Through Participant Mediated Exchange

Direct EHR sharing expands both participant opportunities and program reach

e All of Us protocol supports data
authorization and sharing from
select external data sources

e Participants can authorize access
and share data from
o EHR/ Patient Portals
m Connect to health provider
organization nationally

j q e N,
‘f' £ S F ON "
: 8. "',,
. » ~ » % «
L 1 Bl BA
¢\ 4 oy "'? -
> it

Example: All of Us Participant EHR Data Authorization and Sharing

Connect Provider

Your electronic health records
important source of informatiof
help researchers make new dig
Connect your provider or healt|
Medicare) with All of Us.

02 min

Connect 0} et

Over 40k participants
have connect records

No Service = 2:03PM

< Back

A

Abington Jefferson Health

Abington Medical Specialists_

My @é}g Li

Absentee Shawnee Tribal He]
Access Community Health N|
Access Health Care
Adelante Healthcare

Adena Health System

Adult & Pediatric Ear, Nose &
Advanced Cardiovascular Sp|
Advanced Orthopedics of O

Advanced Surgical Associatg

Ao

Dashboard

*i  from 1 or more health

*HI, AK, PR, GU connections not displayed

provider systems

Connect Provider

@

Cancel

My CS-Link Username

Password

@ cslink.cedars-sinai.or|

Forgot username? Forgot pa9

MyChart® licensed from Epic Systems Corporation, €|

No Service = 6:26 PM 42
Add Provider, Health Plan, or Fitbit

Use the patient portal user ID and password

provided by your provider, Medicare, or fitness

tracker to share your health and fitness data.

Frequently Asked Questions

Your data is currently being downloaded from your
linked health plans and providers. Please check
back in a few moments to view your data.

PROVIDERS / HEALTH PLANS / DEVICES
( s-Sinai Heal ste

&l
R

24



Opportunity: Exposure Assessment Through Wearable Devices & Mobile Apps

Participant data sharing & device distribution enable collection of objective longitudinal data

e All of Us continues to accrue DHT data through Bring Your Own Device (BYOD) and WEAR
(Fitbit device distribution) protocol connections.

e 20k unit participant WEAR protocol expansion will improve representation and drive
participant Fitbit account connection above 50k in 2023.

Data Source PTSC Portal CE Portal Total
Sharing Sharing Participants
Fitbit 20,372 12,144 32,516
Apple Health 12,700 8,141 20,841
Google Fit 0 3,456 3,456

Total AoU DHT

. 33,072 23,741 56,813
Connections

25
Data last updated 3/28/2023



Driving Recruitment and Engagement with
Systematic Tooling



“No Login” Activity Completion

Problem Statements

e Participants within All of Us and larger digital
health research studies are often required to
log-in to the program experience to complete
tasks (like surveys).

e This places a burden on participants to login
which increases the risk of non-completion

e This is further exacerbated in situations where
participants cannot easily recall their account
credentials

Givens

e All participants are required to have an email
address or phone number to register

e Participant PIl and result data must be
secured behind the login process to support
program privacy and security

Solution

e Participants are sent unique secure links to
complete surveys and tasks outside of a
logged in portal experience

e No tasks that require PII utilize this method

All-/Us

D

Lifestyle

Lifestyle

This survey asks questions about your use of tobacco, alcohol, and drugs. This is to better understand how these things may
affect your overall health. Your privacy is very important to us. Your name will be separated from your answers before they are
shared with researchers.

It takes about 5-10 minutes to answer these questions. Please answer each question as honestly as possible. It is important that
you answer as many questions as you can. We are looking for your own answers, and not what you think your doctors, family, or

friends want you to say.

Don't feel like you have to spend a long time over each question. The first answer that comes to you is usually the best one. If
you aren't sure how to answer a question, choose the best answer from the options given.

“No login” activity completion resulted in a
~20% improvement in task completion
where implemented

27



Standardizing Participant Referral Processes (Refer a Friend)

Invite Family & Friends to Join All of Us

Tell the people you care about how they can contribute to research that could improve health for generations to come.

Problem Statements
e Additional participant enrollment

Participants must be over 18 and residing in the United States to join.

opportunities are needed to achieve the ke
overall program objective of recruiting
1M+ participants _ _

e Registered and unregistered participants st i ol
should be able to inform prospective

about the program
e There was no standardized, trackable
mechanism for doing this e

.
G Ive n s Someone you know just signed up for the All of Us Research Program and thought you might want to join too!

oric effort from the National Institutes of Health to ¢ research for the better. Right

n's diversity.

s one-size-fits-all. But Al

e Participant Pll and result data must be
secured behind the login process to
support program privacy and security

Solution

e Provide a generalizable solution that is
usable within and outside the participant
experience for enabling participant
referral

Will you join us in helping improve health research?

Thank you,

The All of Us Research Program



Standardizing Participant Referral Processes (Refer a Friend) Stats

Launched on September 23, 2022,
preliminary data from Refer a Friend
demonstrated:

e 6,627 Participant Portal-based referrals 8 N Invite Family & Friends

Encourage your family and friends to join in the All of Us Research

transmitted via the program email platform @ & Sl
o 17.8% of email referral recipients “click” T start
through the the joinallofus.org “Learn
More” page, of these:
o 22.7% complete registration

o 26.0% complete consent

29
Data last updated 3/28/2023



Tools for Staff to Engage with Participants (Program Management Toolkit)

Program Management Toolkit enables more than
800+ study staff to:

Create and manage study sites

Engage and communicate with participants
using comprehensive rules via email and SMS
(1:1 and campaigns)

Complete data collection activities on behalf of
participants

Track task completion for participants

Manage staff goals

Build recruitment microsites

More..

Gender Distribution

Communications

aaaaaaaaaaa

Sameer’s Campaign

Campaign Selecte d Template: 90008

Name Created by
““““““““ m
Thank you for your visit J J

N ————— e

30



Participant Referral and Iterable Email Campaign Analytics

10,000

8,216

7,500

5,000

2,500

Opened Sent Delivered Clicked Bounced

31
Data last updated 3/28/23



Developing Standardized, Open-Access
Reusable Tools for Expand



Standardizing Open Source Data Collection and Return of Information

Development

Integration partners, app ...are provided with the ...provide engaging ..whose data
developers, and survey standardized systems and support experiences, data types, and empowers researchers.
authors... tools necessary to... A surveys to participants...

REDCap AHL7FHIR

@ Data Integration Partners .
%% (e.g. FitBit, Blue Button) m New Data Types / Insights ﬁ ] @‘
-8 ’ = Contribute <~ S

HO Experign.ce Developers a Authorization / Authentication D Portal / App Experiences Jalghotd Research Hub

(e.g. mini-apps, RDoC)

R ) Data Integration APls

/ Survey Authorship % SDKs Portal Surveys

Committees

(e.g. AoURP surveys) D

33



Standardizing Open Source Data Collection Modules

Value Propositions

e Individual cost to develop engaging return of
information can be difficult to standardize using off
the shelf tools

e Enabling consortium partners to build return of
information modules in a standardized way

Approach

e Provide a generally available standard and toolkit
for surfacing modular participant experiences that:
o Use standard APIs / SDKs
o Can be shared to other research projects
using similar measure or data sets

Example

Working with the Many Brains team (an open science
cognitive task development non-profit), All of Us delivered
completely independently developed cognitive testing
tools to a pilot cohort in December 2022, with expansion
to all participants planned for Q2, 2023

All of Us Application Wrapper / SDKs

Many Brains TestMyBrain Exploring the Mind Module

Guess the Emotion

= o

~ =
e

Click here for instructions

L

h HL7" FHIR®
o

DRC Research Workbench

34



Standardizing Open Source Return of Information Modules

Value Propositions

e Providing participants with high quality,
meaningful/useful return of information is critical to
ensure ongoing engagement

e Individual cost to develop engaging return of
information can be difficult to standardize using off the
shelf tools

e Enable consortium partners to build return of
information modules in a standardized way

Approach

Provide a generally available standard and toolkit for
surfacing modular participant experiences that:

e Use standard APIs / SDKs
e Use FHIR as a data exchange format
e Can be shared to other research teams building return
of information for participants
Example

Provide reusable open-source modules for standardized
personality assessments (planned release in June!)

Personality Assessment Module

b
75 HL7" FHIR

Keep in mind that even clinically validated tools are not absolute. Experts
develop as good of questions as they can and decide on the cutoffs based
on average response.

4

Extroversion

Extroversion is how much someone is generally social,
assertive, and energetic.

Your answers show that you are usually quiet and reserved.

People at this end tend to be... And those on this end tend to be...

Self-reflective Talkative

Quiet and reserved Energetic

35
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is home to All of Us data, research tools, & projects.

i “The Public

Website”

“The
Workbench”

37



Data Snapshot provide an overview of participant data.

ABOUT

DIVCE - Rele K3 DISCOVER

RESEARCHER LOGIN

SUPPORT Q REGISTER

Data Browser

Data Snapshots
Data Access Tiers
Data Sources
Data Methods
Survey Explorer

Researcher Workbench

a in the Data Browser >>

o S— 5 400

Diversity

Includes racial and ethnic minorities as well as sexual and gender
minorities, people with low income or limited education, and other groups.

Geography

50%+
80%+

This map reflects the number of participants in each state who have completed the initial steps of the prograf
The counts are updated daily. Note: Recruitment partners are located throughout the United States. Areas wit
a robust clinic presence will have a greater percentage of participants. As the program adds more sites and

other ways to enroll, this map will become more uniform over time.

Racial and Ethnic Minorities

Underrepresented in Biomedical Research

617,000+

Participants

100+ e s
690+ Sites Collecting Samples and

Measurements

Enroliment Numbers

This graph represents participants who have consented to join the program and those who have
completed all initial steps of the program. The initial steps are consenting, agreeing to share
electronic health records, completing the first three surveys, providing physical measurements
and donating at least one biospecimen to be stored at the biobank

The following numbers are approximated to protect participants’ privacy. Numbers are updated as
of March 28, 2023,

Outreach

These counts represent the number of program partner awardees and
enrollment sites launched. These numbers are updated on an as-need
basis.
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Use the Project Directory to view all active projects.

RESEARCHER LOGIN

ABOUT DATA & TOOLS W SUPPORT Q REGISTER
{

~J)  Expl

Research Projects Directory
Spotlights
COVID-19 Research Initiatives

Publications

¥

Research Projects Directory

4,297 ACTIVE PROJECTS

23

This information was updated 3/29/20.

The Research Projects Directory includes information about all projects that currently exist in the Researcher
Workbench to help provide transparency about how the Workbench is being used. Each project specifies
whether Registered Tier or Controlled Tier data are used.

Note: Researcher Workbench users provide inforrnation about their research projects independently. Views expressed in the Research Projects
Directory belong to the relevant users and do not necessarily represent those of the All of Us Research Program. Information in the Research Projects
Directory is aiso cross-posted on AllofUs.nih.qov in compliance with the 21st Century Cures Act.

Search By: v

39



Read researchers’ peer-reviewed All of Us publications

All of Us Publications

ABOUT  DATA & TOOLS W SUPPORT Q REGISTER
( There are currently 130 publications and counting

~J)  Expl 1ser >>
Research Projects Directory

Inclusion on this list does not constitute endorsement by A/lf of Us
Spotlights

COVID-19 Research Initiatives
Featured Publications

Publications

¥

Hypertension prevalence in the A/l of Us Research Program among groups
traditionally underrepresented in medical research

Hypertension prevalence in the All of Us Research Program among.groups

traditionally underrepresented in medical research

Chandler PD, Clark CR, Zhou G, Noel NL, Achilike C, Mendez L, Ramirez AH,
Loperena-Cortes R, Mayo K, Cohn E, Ohno-Machado L, Boerwinkle E, Cicek M,
Qian J, Schully S, Ratsimbazafy F, Mockrin S, Gebo K, Dedier JJ, Murphy SN, Smoller JW, Karlson EW;
All of Us Research Program Investigators.

Sci Rep. 2021 Jun 22;11(1):12849. doi: 10.1038/541598-021-92143-w. PMID: 34158555; PMCID:
PMC8219813.

Browse or Search all Publications




Exploring the Data - The Data Browser & Survey
Explorer



The Data Browser is an interactive way to view the data.

Search Across Data Types o G4 %
&
RESEARCHER LOGIN x =

asouT EJVWRLIIEN DISCOVER SUPPORT Q| REGISTER |—> R D
in the Data Browser >> ¥ Y
Data Browser 24,315 29,166 15,309 29,176

Data Snapshots

Data Access Tiers

Data Sources

Genomics Physical Measurements and Wearabies
Data Methods = &
Survey Explorer I:> 98.600 8 4
Researcher Workbench 165,140 3m300
rvey Question
28 2 26 465
57 104 19 141
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The Data Browser is an interactive way to view the data.

RESEARCHER LOGIN

DISCOVER SUPPORT Q REGISTER I:>
Search Across Data Types e /@S} @l
in the Data Browser >> L)
Data Browser <: L"G/ _—jj
Q, X

depression
Data Snapshots

FAQs Introductory User Guide

Videos

Data Access Tiers

Data Sources

EHR Domains
Data Methods Y
Conditions o Drug Expo! o Lak [:] [ ]
Survey Explorer 5-| '] 3
Researcher Workbench d atchin: pts
227,740 participants in this domain 214,040 participants in this domain 227,280 participants in this domain 221,860 participants in this domain

|:> Survey Questions

145,620 partic
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The Data Browser is an interactive way to view the data.

Top 10 Conditions by Descending Participant Counts v

Depressive disorder
= disorder

ABoUT JN/NR[LIEN DISCOVER SUPPORT Q| REGISTER Major depress
Major deprassion, single episode
in the Data Browser >>
Data Browser Recurrent depression
Modearate depression

Data Snapshots

Moderate racurrent major depre

Top Concepts

Data Access Tiers Mild depression

Severe recurrent major depressi

Data Sources
Mild recurrent major depression

Data Methods Recurrent major depression in p
0 sk ok sk 20k 25K 30k 35k 40k a5k S0k S5k 60k 65k 70k 75k
Survey Explorer
Participant Count
Researcher Workbench
Showing top 1-50 of 51 matching medical concepts ® Interested in general health information related to "depression”?
Search MedlinePlus
24.08 % E &

2. Major depression, s
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The Data Browser is an interactive way to view the data.

ABOUT

RESEARCHER LOGIN

PIVCE - Relc B3 DISCOVER SUPPORT Q REGISTER

RS <:]

Data Snapshots
Data Access Tiers
Data Sources
Data Methods
Survey Explorer

Researcher Workbench

in the Data Browser >>

Top Concept

Mild depression

Severe recurrant major dep

Mild recurrent major depression

Moderate recurrent major depre... |

Recurrent major depression in p

Showing top 1-50 of 51 matching medical concepts @

ditions @ Particif

30k

20k

€
5
3
o
=
s
=
2
s
£

10k

Female

30k 35k 40k 45k 50k 55k 60k 65k 70k 75k
Participant Count

Interested in general health information related to "depression”?
Search MedlinePlus

Male Other

Sex Assigned At Birth

@ Sex Assigned At Birth, Selected Answered Count
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The Survey Explorer hosts all surveys available to participants.

RESEARCHER LOGIN

ABOUT ENZLY Rielo K38 DISCOVER SUPPORT Q REGISTER

Data Browser
Data Snapshots
Data Access Tiers
Data Sources
Data Methods
Survey Explorer

Researcher Workbench

a in the Data Browser >>

> Vicw English version
> View Spanish version

> View Engfish version
> View Spanish version

Overall Health

Personal Medical History

> View English version

s gt il ExPLOonE SOURCE MATERAL

> View English version
> View Spanish version

Health Care Access & Utilization

> Vicw English version

> Vicw Spanish wersion —

> View Englizh version
> View Spanizh version

COVID-19 Participant Experience
(COPE) Survey

> Vicw English version

> witns Syiamti varston ExrLonE SOURCE MATERIAL

> View English version
> View Spanish version

ial Deter of ith

> View English version
> Vicw Spanish version
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How to Register



Registration is easy!

ABOUT

RESEARCHER LOGIN

DATA & TOOLS DISCOVER SUPPORT Q REGISTER

(
<

Explore Genomic Data in the Data Browser >>

STEP

LEARN MORE ABOUT THE
DATA AVAILABLE

Explore the data available
through the Data Browser, which
provides interactive views of
aggregate-level participant data.
Learn about individual-level data
access tiers and the Researcher
Workbench tools.

STEP

VERIFY YOUR IDENTITY
USING LOGIN.GOV

Verify your identity using
Login.gov. You may need to
provide an SSN and a state-

issued ID. Your institution may
also require you to use an eRA
Commons account. If so, contact
your institution directly. Read
more about Login.gov.

How to Register

STEP

CHECK FOR YOUR
INSTITUTION’S AGREEMENT

Before you can register, your
institution must have a Data Use
and Registration Agreement in
place with All of Us to ensure
data security.

STEP

COMPLETE ALL OF US
RESEARCH TRAINING

The mandatory training provides
education on conducting
responsible and ethical research
with data from All of Us
participants. Please allow at
least one hour to complete.

STEP

CREATE A RESEARCHER
WORKBENCH ACCOUNT

Complete your researcher
profile, sign the Terms of Service,
and agree to the Privacy Policy.

STEP

SIGN THE DATA USER
CODE OF CONDUCT

The Data User Code of Conduct
is an agreement that outlines the
program’s expectations for
researchers.
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The Researcher Workbench and how to start
a research project



The Researcher Workbench = secure cloud analysis platform

WORKSPACES

DATASET
BUILDER

OO

a5

COHORT
BUILDER

~

=11
DX+Y

NOTEBOOKS

J

WORKBENCH USER
SUPPORT HUB
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Login from the Hub to access your Workspaces.

RESEARCHER LOGIN
< All--Us
Lo LKA L

ABOUT DATA&TOOLS DISCOVER FAQ Q REGISTER

(
P Explore Genomic Data in the Data Browser >>

Already have a Researcher
Workbench account?
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The Workbench landing page

&
&

LS

RESEARCHER WORKBENCH

The secure platform to analyze All of Usdata

Workspaces @

cently Accessed Items

Item type 1! Name T/ Workspace name 1] Last Modified Date 1| Dataset Last Modified By

Search Name

Synthetic ontr er
Synthetic Dataset in the Controlled Tier maria kilrain@stable fake-research-aou.org
F : Mar 9, Synthetic Dataset in the Controlled Tier mariakilrain@stable fake-re
; rolled Tier maria Kilrain@stable fake
rolled Tier maria kilrain@stable fake-r h-aouorg
F trolled Tier maria kilrain@stable fake-research-aou.org
etic Dataset v4
vé mariakilrain
Synthetic Dataset vé marie kilrain@s

maria.kilra

Quick Tour and Videos

TuTORIAL - TUTORIAL VIBED TUTORIAL VIDED
Wardwhe s n ’ ; Dataset
Quick Tour = c 3 | 3

Concept
52
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Answer questions about your Workspace.

RESEARCHER WORKBENCH

Create a new workspace (7

Workspace name Data access tier @ Dataset version @

All of Us billing account

Depression and eye diseases N

SCIENTIFIC QUESTIONS BEING STUDIED

Questions: What is the risk of developing depression among patients with glaucoma, macular degeneration, and/or
diabetic retinopathy? What are the associated risk factors?

Relevance: Visual impairment due to ocular diseases is known to affect our quality of life and mental status. It is important
to assess the risk of depression in patients suffering from prevalent ocular diseases, particularly the less easily diagnosed
and treated ones, in order to understand their possible impact on the patients’ mental outcome and whether they cause
similar or discrepant mental burden of visual impairment. Additionally, knowledge about risk factors associated with
worse mental outcome in individual ocular disease can inform on the differing follow-up care and outreach measures
needed for these patients.

PROJECT PURPOSE(S)
« Disease Focused Research (Glaucoma, macular degeneration, diabetic retinopathy)
« Population Health
« Social / Behavioral

idear

eaningf

arch Program participa

YOUT answe

bsite. Your responses will not be used to make decisions about data access.

1. What is the primary purpose of your project? cublicly displayed @

[J research purpose >

Educational Purpose

Other Purpose

f your purpose of us

500 characts

IENTIFIC APPROACHES

Datasets: Regular All of Us demographic and survey dataset and the COVID-19 Participant Experience (COPE) survey
Research methods: We will use survival analysis to analyze the risk and time of developing depression for patients with
one or multiple of the aforementioned ocular conditions. We also hope to do a multivariable odds ratio analysis that
identify risk factors associated with higher risk of developing depression in each individual disease. Supplemental analysis
may be done among patients with and without self-reported blindness to examine the effect of self-reported visual
impairment on the incidence of depression

ANTICIPATED FINDINGS

We anticipated a higher risk and shorter time to development of depression for

1. Patients with ocular conditions vs healthy controls

2. Patients with central vision loss (e.g. macular degeneration) vs peripheral vision loss (e.g. glaucoma)
3. Having multiple ocular conditions vs only one condition

4. Having self-reported blindness vs not having self-reported blindness

Also, the risk factors associated with risk of depression may slightly differ among the 3 conditions

DEMOGRAPHIC CATEGORIES OF INTEREST

This study will not center on underrepresented populations

DATA SET USED

Registered Tier

RESEARCH TEAM
Owner:

« Jo-Hsuan Wu - Research Fellow, University of California, San Diego
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The About tab provides information about your Workspace.

— All--Us

— RESEARCHER WORKBENCH

All/Us

——  RESEARCHER WORKBENCH Depression d iSO l’del‘
V'l

RESEARCHER WORKBENCH f

The secure platform to analyze All of Us data

Stable

Collaborators: € SHARE

Primary purpose of project °
Workspaces @

Other Purpose

Qutr

presentatior

Workspace Information: o

Depression dis s | Medg
. Summary of research purpose G
an Synthetic Dataset v4
What are the specific scientific question(s) you intend to study, and why is the question important (.. relevance to science or public health)?
CREATION DATE
Outreach presentation Wed Mar 082023
m n What are the scientific approaches you plan to use for your study? Describe the datasets, research methods, and tools you will use to answer your scientific question(s). LAST UPDATED
Wed Mar 082023
= = Outreach presentation
What are the anticipated findings from the study? How would your findings contribute to the body of scientific knowledge in the field?
Outreach presentation
Findings will be disseminated via:
Billing
Other deta
WORKS PACES Outcomes anticipated from the research: File Management
—
I—I Browse file le Cloud Platform
Noni ments apply to thi
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The Data tab is where you begin building your research.

RESEARCHER WORKBENCH

Depression disorder

Primary purpose of project °

Cohort + Dataset Builders

LRe\oad this page
——  RESEARCHER WORKBENCH Depression disorder
Help Tips X n
Cohorts @ Datasets @ Q) Sesic
Acohort is a group of participants based on specific criteria. Adataset is a table containing data about a cohort that can be exported for Cohorts

% ' Participant ID1
&?ﬂ = ’ Participant ID 2

' Participant ID 3

Your Cohort

8
fifia

ogo)s

All of Us
Participants

Show:  Show All Cohorts ol

Item type 1| Name 1|

Search Name

analysis.

Your Cohort

1D} Med! Labs)
eMmkalion
+ = i M@z e
@ -
D3 Meas L3

Data About
Your Cohort

Last Modified Date |

Mar 8,2023

Mar 8,2023

Mar 8, 2023

Your Dataset

Last Modified By

maria kilrain@stable.fake-research-aou.org
maria kilrain@stable.fake-research-aou.org

maria kilrain@stable.fake-research-aou.org

cohort builder allows you to create and

ohorts and annot;

ipants in

udy group

Concept Sets

Concepts describe information in a patient’s

cord, such as a condition they

have,a prescription they are taking or their

measurements,

such as conditions, dr

Concept sets are collections of concepts

from a particular domain, that users can

save and use to create a dataset for analysis.

Datasets

Datasets are analysis: ly tables that can

rted to analysis tools such as

Users can build and pre: a dataset for

one or more cohorts by selecting the desired

concept sets and val

Not finding what you're looking for?
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Dataset builder

— All-/Us

RESEARCHER WORKBENCH Dataset

Datasets - dataset depression disorder

Bu

[+]
) a y |‘a
)
Work >
[l Work
= >
v

Preview Dataset ~ *V
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The Jupyter Notebook is where you will run your analysis.

= é‘“""’gé débfeééi\/e dis&derI

RESEARCHER WORKBENCH

Stable

i R _ Jupyter depressive disorder Last Ceckpoint: a few seconds ago (autosaved
epression disorder : e P [ e

Cohorts ©

dX+Y

Notebooks for analysis

(array([-4e.
[Text(e, o,
Text(e, o, '*)
Text(e, o, '*
Text(e, @, '*)
Text(e, o, '*)
Text(e, o, '
Text(e, e,
Text(e, o, ')

62.,

80., 100.]),

Distribution age diagnosis

£ Male

= Female

1400

@0

20

gender

=3 Notman only, not woman anly, prefer not to answer, or skipped

I

“ot man only, not woman only, prefer not to answer, or skipped
Name: gender, dtype: floates

age_condition

61.042384




Support Resources



The Featured Workspaces can help you during your research.

| | | AI I 27 i us RESEARCHER WORKBENCH
RESEARCHER WORKBENCH
Tutorial Workspaces

- RESEARCHER WORKBENCH WORKSPACE LIBRARY

A ' Ashley Green

g Demonstration Projects
A Home ORKBENCH Al Tutorial Workspaces
o0 ana |yze A// Of Us data li\"' Eheriotype Liary These workspaces provide instructions for key Researcher Workbench components at
b execute them.
= Your Workspaces
Featured Workspaces _ : | How to Work with All of Us : | How to Backup Notebooks
Physical Measurements Da and Intermediate Results
ta
User Support Hub
ow to Get Sta : | Asthm

Contact Us stered Tier D

How to Run Python Notebo ¢ | How to Work with All of Us
oks in the Background Survey Data (tier 5)
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We also provide regular office hours & webinars.

Send us your questions.

Email us or use our “Help” icon to:
e Resolve technical issues
e  Ask questions about our data or
the research program
e  Give us feedback or make
suggestions
e and more...

Response in 1-2 business days.
support@researchallofus.org

Zoom in for a live orientation.

Webinar objectives:
e Understand data & data organization
e Learn how to get started on
Researcher Workbench
e Learn how to utilize the User Support
Hub

Monthly
link emailed to all registered users

Get live, virtual help with questions.

Ask your questions live:
e  Workflow implementation
questions
e Data refreshers and updates
e  Billing questions
e and more...

Weekly (Tues) & Bi-Weekly (Fri)
link emailed to all registered users
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mailto:support@researchallofus.org

ht

ABOUT

DISCOVER SUPPORT
(
~J  Explore Genomic Data in the Data

RESEARCHER LOGIN

Q

REGISTER

tps://aousupporthel

com/hc/en-us

Browser >>

.zendesk.

The Supportll-lub and Team are here to help you!

[a

Popular searches: data dictiona

s, dataset, COR, billing

Welcome to the User Support Hub

Important Information for Workbench Users
Featured Workspace: Data Wrangling

Migration of v5 microarray VCF usage to a

Improvements to the User Support Hub

Explore Researcher Workbench Resources

=

Working with
Tutorials,

Credits and
Data Billing
How Al

nformati

about

NE
Surveys

Other Data

News Access & DURA
Support
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