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All of Us ScientiFic FRAMEWORK = ENABLE RESEARCH THAT WILL:

Increase wellness and resilience, and promote healthy living




Current All of Us Data Types

e

nomics
records measurements




Participant Provided Information

~ I

e Current surveys D )
 The Basics (demographics, employment, income, contact information) :; _——
« Overall Health (general health, daily activities, and women’s health) 5 —
i Lifestyle (tobacco, alcohol and recreational drug use) ¥

« Health Care Access and Utilization (access to and use of health care) N -

Fami Iy Health H iStOI’y (medical history of immediate biological family members)
Personal Medical History (current and past medical conditions, approximate age of diagnosis)

e Upcoming surveys

Mental Health (personality, mental health condition diagnosis, depression, suicidality, adversity/trauma,
assault, specific disorders)

Social Determinants of Health (optimism, social and emotional support, loneliness, perceived
stress, discrimination, social status, food insecurity, neighborhood disorder, religion/spirituality)

Diet (food/eating behavior)



Participant Provided Information

e Physical measurements e EETTEE  ewiis
. Height LU 18,5 to 24.9 | 25t029.9

underweight normal overweight

«  Weight

e BMI (These apply to everyone.)
« Waist circumference »& 93"_“;"50 54

 Hip circumference V-

* Blood pressure b -

* Heartrate
* Heart rhythm status

30 or more

60-80

Dlastollc

« Wheelchair use <
* Pregnancy

[60-100 apn]




Electronic Health Records

e Current
 Labs
 Measurements
« Conditions
 Procedures
* Drugs/medications
* Visit type

e Future
* Notes
« Images (cT, MR, etc,)




DATA BROWSER DEMONSTRATION

www.researchallofus.org

m Research Hub | m National Institutes of Health
AoF Us Rosoarch Frogra

Welcome to the All of Us
Research Hub.

The All of Us Research Program, part of the National
Institutes of Health, is building one of the largest biomedical
data resources of its kind. The All of Us Research Hub will
store health data from one million or more diverse
participants in the All of Us Research Program.

Here in the Research Hub, everyone can learn more about
the type of data participants are providing and how
approved researchers can use our data and tools to co

Learn more about becoming a participant at JoinAllofUs.org
Learn about the program at Allofls.nih.gov

ABOUT DATA FAQ Q



http://www.researchallofus.org/

Other Data Types

e Bring Your Own Device (BYOD)

Fitbit (>2500 users, data has been collected but not available to
researchers yet)

e Apple Health Kit (on hold)

e External Data
Mortality data (National Death Index)
Cancer registry data (NAACCR)



Biospecimens

Genomics — All of Us Array (in progress)
*  Captures more than 1.8 million sites

*  Supports association studies using common and rare variations across the genome
* Includes clinically actionable variation in the genome (ClinVar)

* Includes variants influencing drug transport, metabolism, elimination

Salivary Pilot (in progress)
* Direct Volunteers

* Samples processed at Biobank and stored until ready for genotyping

Assays (proposed)
*  HbA1c

e CBC

* Heavy metals

* Pesticides + creatinine
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New Data Types Lifecycle

Data Intake

Return of
Testing RDR Infor[ngtion
Design Development QNQC & Release (Pa;:r‘t)lﬁlapl)ant

Security

Requirements
Gathering

Participant
Portal,

Participant HealthPro,

facing use B|oBan}<, EHR,
evices,

gRIes External Data
Links

Operations
supportuse
cases

Public Data Browser

Data Curation Launched May 2019

Researcher
facing use
cases

Phase | ETL
Development

Data Mappingand
Harmanization

Testing QA/QC

CDR

Release Workbench eRA

Testing
QAIGC & Commons

Security Launch Winter
2019/2020

Phase [l ETL
Development
(post privacy
methodology)

VE
Methodology —
Development
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All of Us Research Data (expected to qrow by launch or shortly after)

Data Type m Specification Expected N at launch

Blood pressure, heart ratc_a, height, weight, BMI, hip and waist Physical Measurements |Baseline 160,000
circumference, wheelchair use and pregnancy status

Sociodemographics, self-assessment PPI Survey Baseline >200,000
Lifestyle, self-assessment PPI Survey Baseline >190,000
Overall health, self-assessment PPI Survey Baseline >190,000
Personal medical history, self-assessment PPI Survey Baseline >30,000
Family medical history, self-assessment PPI Survey Baseline >30,000
Health care access and utilization, self-assessment PPI Survey Baseline >30,000
Electronic Health Record Data (diagnoses, drug exposures, lab EHR Quarterly >110,000
measurements, and/or procedures)
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Research Dataset Timeline (incorporation into the CDR)

Basics, Lifestyle, Overall Health

Mortality Data

Researcher
MWorkbench
Release

Health Care Access and Utilization, Personal Medical History, Family Health Histo

Genomics Data

Salivary DNA Pilot Data

Mood Module Data

Mental Health Surve

Images (EHR

Fitbit Data

1
Lab Assay Pilot Data

Cancer Regist

Mar

| 2020
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All dates and order of new data types are tentative and subject to change



Coming This Winter: Powerful Tools for Collaborative, Reproducible Science

EEEEEEEEEEEEENENRENI DS
_;.r"'.':

RESTRICTED

PUBLIC

Researcher Workbench
(COMING S00N)

3 =
s © .
@ Data Browser - ' * o ﬁag Cohort Builder
2 e e | :
. oy
Survey Explorer lI]AThPhSSPUHT: Notebooks
|
[ ] = f:l
lm Workspaces
Help Desk

EEEEEEEEEEEEEEEE N J
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Custom Tools for Exploring and Selecting Subsets of AoU Data

AI Ioqu Workspaces

RESEARCHER WORKBENCH Workspace A

ANALYSIS

PUBLISH

;?J Jeremy Chen
.

| Curated Dataset

Data

The Data Tab is the gateway to all Warkbench tools and 2l of Us Research data that will help you complete your research project. Here, users can build a coherts
of participants, select concapt sets of interest and build analysis-ready tables frem the two called datasets.

Cohorts @

ArCohort" is & group of participants that
researchers are interested in. The cohort builder
allows you To create and review cohorts and
annctate participants in a researcher's study
group.

Concept Sets @

Concepts describe infermation in a patient's
rmedical recard, such as a condition they have, a
prascription they are taking or their physical
measurements. Subject areas such as
conditions, drugs, measurermeants etc. are called
"domains”. Users can search for and save
collections of concepts from a particular
domain as a "Concept set” and then use
concept sets and cohorts (o create 3 dataset,
which can be used for analysis.

Datasets @

Datasets are analysis-ready tables that can be
exporied 1o analysis tacls such as Notebooks.
Users can build and preview a dataset for one
or mare cohorts by selecting the desired
concept sets and values for the caharts.

Recent data

I Disbeles Meds £ Al Aol Partcipants :  Diabeles Case |

i Diabeles Case 2

Research purpese lorerm psum

dolor =L amet consectetur scing

weliL.,
Last changed: 1275 PM

Research purpose lorem ipsum
dolor sit arnet consecteluriscing
velit.

Lazl changed: Mar 24, 2012

Fesearch purpose lerem ipsurm
dolor sit amet consectelur scing
welit.

Last changed: Mar 22, 2012

Research purpose lorem ipsum
dolor sit amet consectetur scing
i,

Last changed: Mar 21, 2013

Data Type NameT T Owner Last Changed
i S0 Diabetles Control Grougp Keri Wolf Mar 19, 2019
H Demagraphics Kari Wioif Mar 1, 2019
.E CONCERT SET Physical Measuremsnts Karthik M Feb 6, 201%
I coNCERT SET Measurernents Hielen Sullivan Feb 1,201
! Vitals Keri wolf Dec 24,2018
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Intuitive, Advanced Tool for Building Cohorts of Participants

‘ Cohorts

Description area here littera gothica quam nunc putarnus parum claram antepesuerit litterarum formas
humanitatis per.

Include Only

Group 1

Cartains Demographics | 45562

a Temporal

OR-

ADD CRITERIA =

Group Count: 45562

AND

Group 2

ANY MEMNTICN - of

Contalng 1202 code n group T, | 12540

fal=]

Contains ICD% code in groun 143 | 8E95

QR

Containg ICOI0 code in group C1.. | 11656

oR

ADD CRITERLA hd |

WEITHIN X D&YS OF k.o | il

Coritging Druys Code | 2150

Exceptions

Oroup 4

ADD CRITERA

oo b

Total Count: 8751

Results by Cender

';m;'n! ) . J

Results by Gender, Age, and Race

et 1o [ T
T
raraie= v 1 N
Frmnae(-d _
I
et 12 o [
st [
rwan:2

o an P s e e
[P
L] L @ L J
smeranindin g lnbean e
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Search Interface for Identifying Medical Concepts of Interest

ANALYSIS BUBLISH | Curated Datasetv. 1

Concept Sets

Nonurnmy nibh euismod tincidunt ut laoreet dolare magna aliquarm erat volutpat ut wisi cnirm ad.

Q. Metformin > [ standard concepts only

Learn more about OMOP domains

Condilions Drugs Measuremoents Procedures Demoegraphics Wisils Domain Descriptions [
10,852 4,504 290 5589 120 1350

Showing top 100 of 4504 Drugs

| Mame 2 Count 2

|| Drugs used in dizhetes 102 456

[ Insulin and analoguss 54785

E Bleod glucase lowering drugs, excl insulins 2102

|| Biguanides  Metformin 51,045

| Sulforylureas 12,874

r_ Alpha glucose inhibitars 11,286

|| Thiazolidinediones 6789
I =¥ i izl 2 Lo, |




Point and Click Interface for Creating Analysis-ready Datasets

‘PUBLISH

Datasets

Build a dataset by selecting the variables and values for one or more of your cohorts. Then export the completed dataset to Notebooks where you can perform
YOUr analysis.

Select Cohorts

Cohorts @

|| aAllacu Participants |

Diabetes Case 1 |

| | Disbetes Case=2 |

Ij Ciabetes Contrel Sroup |

Select Concept Sets

Concept Sets @ Values Select All
Lemagraphics RacE
ﬂ Ethnicity

| Physical Measurements Drugs
| — 4 DRUG COMCERTID

| Measuremnents
| | DRUC_CONCEPT_NAME

| witals | DRUGC_COMNCERT_CODE

m DRUC_wOCABULARY_ID

m DRUGC _EXFOSURE START DATE

Preview Dataset

Demaographics Drugs

& visualization of your data takle based on the variable and value you selectad abaova. SAVE DATASET

Participantin 3 DRUG_CONCEPT_ID

DRUG_CONCEPT_NAME v 5 3 DRUG CONCEPT CODE - DRUGC_VDCABULARY_ID v 3

12345 01235 Acetohexamide SE45415 Vocabvalue
12348 ‘ 258451 Chilorproparmicde 545855 Wocabvalue
12347 ‘ NFA5E aliclazide 650210 wocabvalue
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Jupyter Notebooks for Powerful, Interactive Data Analysis

Bhenat,

¥Rt Notebochs « Nowboaks

= AllzUs

ki skt Major Depressive Disorder

T DiFacio v
 Jupyter Major Depressive DiSorder Lea Checpent Las Trrsdsy 0436 PM junaved thanges | [l
Fia £t View lmet Cll  Kemel  Nwigaln  Vadgl  Hep  Snippeis Trusied
B+ W G0 e (R B O W o | =[]
Contants o8 MHEM DATE_DIFF [(URRENT _DATE( ), DATE{COR_OF .biirth_datetime}, DAY]/365 < 56 THEN '76-85°

ELSE 'Bbe’ END) AS Age_Brackit,
CAST{SUM{Sisple DF.Simple) AS MUMERIC) AS Simple,
CAST(Supi{Complen OF .Complex) AL MUMERIC) AS Complex,

= Major Degeessive Fhenotype
= 1 Find Concept 103

Cencfifon Cancapt IDa CAST{SIM{COR_DF.COR) A5 NPMRIC) AS CDR
 Drug Concap! 105
Siemphe drug pll Fron
Complax dneg pul o _or
Procedurs Concapd (Dn LUAT 301N Simple_OF On CO%_OF,person_id = SLeple DF.person_
2 Seisct participants. wih cendlion LEFT J0IN Complex_0F ON COR_DF .person_id = Cospl
= 3 Solet panickants wih drug sxposutn . =
Stemgbe drug pell GROUF BY ago_Bracket
Compler dnug pol s -
4 Skt particiants. wih procaduin ORIER WU AquPracist. fsc
5 Salact participants. wih PP data &

forsat(sisple_cohort_PIDs_subgquery, complex_cohort PIDs_subguery),

6 Final resclts. dlalect = "standard™})

= 7. Cohont Brvakdoun

e

Ruace Breakdown In [128]: displayisge_table}
Hapanic Breakdran print{™\a\a"

1 g Dreakdzen

wns, distplstage] ‘age' 1)

Age_frackl Simpls Compls DR

0 ON Mo Kem 2
1 1825 n "
] 035 Jr w2
3 3645 E =

' 4 4555 a -
5 545 ™ ™ e
B 8575 5 B Basad
¥ oas " 18 siss
" B Wom Mo 504

ematplotlib.aves. subplots.AxesSubplot ot Bw7f2ifd3cecses
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ook0




Tools and Services for Research Support

e Help Desk

©)
©)
©)

General & technical support
Community forums
Knowledge base

e Training Materials

O

O O O O

Tool user guides

Instructional videos

Data model tutorials

Workspaces w/ example analyses
Reusable “code snippets”

e Data Dictionary

O
O

PDF as part of detailed data documentation
Integrated directly within Workbench tools
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Thank you
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