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All of Us Research Program
Mission

• Accelerate health research and medical breakthroughs, 
enabling individualized prevention, treatment, and care for 
all of us.

How
• Collect genomic and EHR data for 1+ million participants

http://allofus.nih.gov
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All of Us Research Program - Components

Data & Research Center (DRC)

Biobank

Health Care Provider 
Organizations (HPO)

Participant Technology 
Systems Center

Participant Center

Genome Center



All of Us Research Program
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⦿ Awardees
• Vanderbilt University 

• Broad Institute

• Verily (Google)
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Data and Research Center

Acquire, organize 
and provide the 
largest, richest 
biomedical dataset 
securely

Help build vibrant 
research community

Provide research 
support and 
analysis tools

Mission
To accelerate health research
and medical breakthroughs, 

enabling individualized 
prevention, treatment,
and care for all of us



All of Us Research Program - Components

Data & Research Center (DRC)

Biobank

Health Care Provider 
Organizations (HPO)

Participant Technology 
Systems Center

Participant Center

EHR  Data

Genome Center



Curation 
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Curated Data Repository (CDR)

⦿ The CDR is the resource that contains all study data that researchers can access. 

⦿ Currently collects data from:
⦿ Participant Provided Information (PPI) 
⦿ Physical Measurements (PM) 
⦿ EHR Information uploaded by research medical centers (RMC) and federally qualified 

health centers (FQHC)



Curation Objectives

1) Develop and implement a pipeline to generate CDR

2) Create data quality checks
a) Concordance, Completeness, Plausibility, and Currency

3) Extend infrastructure to receive, store, and harmonize data from new data 
sources (i.e. wearables).
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All of Us Research Program HPO Sites



Source: https://www.ohdsi.org/data-standardization/

Site 1 Site 3 Site …Site 2 Site 4 Site 35

Transformation of Source Data to OMOP Common Data Model

Data Quality Checks

All of Us 
OMOP CDM
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Aggregating EHR Data
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Curation Overview

● Three phases
○ File structure checks
○ Site level content error checking
○ Aggregate data checks 



14

Quality Check 1 (QC-1): File Validation & Initial Data Quality Checks

QC-1:

● Processing happens at the DRC or Locally

● File validation against specification
○ File names
○ Column names and order
○ Column type
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Local File Validation

⦿ https://github.com/all-of-us/aou-ehr-file-check
⦿ Checks

• File names

• Column names and order

• Column type

https://github.com/all-of-us/aou-ehr-file-check
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Quality Check 2 (QC-2): Comprehensive Pre-Aggregation Data Quality 
Checks

QC-2:

● Processing happens at the DRC; checks occur at the site level, 
pre-aggregation

● More in-depth checks are completed using ACHILLES tool and 
custom checks.

● Identifies abnormalities, such as visit before date of birth

● Reports are returned to sites, up to sites to correct errors
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Quality Check 3 (QC-3): Final Post-Aggregation Data Quality Checks

QC-3:

● In between QC-2 and QC-3 data is aggregated 

● QC-3 occurs post-aggregation across all site data

● Duplications are removed

● Checks for phenotype completeness

● At this stage, DRC corrects any errors identified; sites are not 
involved

● Data is then “tiered” into access levels and provided to 
researchers with the appropriate level of access



EHR Operations Data Quality Feedback Loop

• 2x monthly EHR Operations calls with 
HPO Data Stewards

• With each data transfer, a set of standard reports
are provided:

• Achilles Reports:
• Person
• Achilles_Heel
• Data_Density

• Additional feedback about baseline
data quality requirements

• Automated reports are being developed
• 1:1 interactions with HPOs to improve

data quality



EHR Counts
⦿ 115K Total number of participants with EHR data transferred to DRC

⦿ 34 Sites

• 6 FQHCs

• 28 Sites part of an RMC
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Analysis 5: Case Study: Height Comparison (EHR + Physical Measurements)

● Physical Measurements data: height 
measured in centimeters.

● EHR data: most recent height for each 
individual, normalized to centimeters 
using 2.54cm = 1in. 

● Percent difference of the two, using PM 
Height as the standard: 
<PM Height> - <EHR Height>
             <PM Height>

● Red lines represent 5th and 95th 
percentiles (-3.1% and 2.0% or -5.2cm 
to 3.3cm).

● Blue line is median (-0.4% or -0.48cm)



Scaling 
Curation 
Efforts

In support of EHR, PPI, 
PM data only, 1 data tier Additional data types added + 2 tiers data

Baseline EHR Ops & 
Curation 
Development Team
Baseline Quality 
Assurance, EHR + 
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PPI + PM Team
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Tools 



Data Browser (Public) https://databrowser.researchallofus.org/

https://databrowser.researchallofus.org/












Researcher Workbench (Private)







Topics Still Debating
● What is a “Concept Set”?
● How to convey what OMOP is to the average user?

○ OHDSI and AoU videos and Book of OHDSI will help

● How to distill the quality of the data to the researcher?
● How to track progress across sites?



Questions 


