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Introduction to the 
All of Us Research 
Program (AoURP)

• Created and managed by 

National Institutes of Health

• DIVERSE database with 

668,000+ participants!

• Rooted in Equity

• Designed to be Longitudinal

• Researcher Friendly

• Free-ish ($300 

Computational Credits to 

start)



The All of Us Research Program: 
Data quality, utility, and diversity

Citation: Ramirez, A. H., Sulieman, L., 
Schlueter, D. J., Halvorson, A., Qian, J., 
Ratsimbazafy, F., ... & Wellis, D. (2022). 
The All of Us Research Program: data 
quality, utility, and diversity. Patterns, 3(8).
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Limitations

• Must use Python or R to conduct analyses 
• Robust Sampling methods not used
• Electronic Health Records to have expected 

missingness 
• Biosampling to be a challenge for those 

living in rural areas/far from recruitment 
sites.

• Participation Retention
• PHSR Exploration 



Mission & Values

Core Values

• Participation open to all

• Participants reflect the rich diversity 

of the US

• Participants have access to their own 

Info

• Broadly accessible data for research



Data Structure & 
Elements

Longitudinal 
Research Program

Data 
Elements: Surveys

Physical Measurements

Electronic Health Records 

Personal Health Technology

Genomics

Biospecimen Collections



Who is all of us?

Inclusion/Exclusion 
Criteria

Data 
Collection

Demographics



All of Us: 
Participants

Inclusion Criteria Data Collection

• Current resident US Adults aged 18 
and older w/ capacity to consent 

• Insurance not a qualifier

• Health Care Provide
• AoU Survey’s
• Biospecimen
 

Exclusion Criteria

• Adults' w/o decisional capacity to 
consent

• Children (<18 years old)
• Incarcerated Individuals

Recruitment

• Active enrollment/recruitment
• Healthcare Provider Organization 

outreach 
• Community groups, seminars, & 

tabling
• Web-based advertising

 



All of Us: 
Demographics Geographic Distribution



Race & Ethnicity
All of Us: 

Demographics



Gender Identity
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Data Elements - 
Surveys

• The Basics* - basic demographic 
questions, including questions about a 
participant’s work and home.

• Lifestyle* - asks about a participant’s use 
of tobacco, alcohol, and recreational drugs.

• Overall Health* - collects information 
about a participant’s overall health including 
general health, daily activities, and women’s 
health topics.

*Baseline Survey

• Personal and Family Medical 
History – explores past medical history, 
including medical conditions and approximate 
age of diagnosis.

• Social Determinants of Health - asks 
about the social determinants of health, 
including a participant’s neighborhood, social 
life, stress, and feelings about everyday life.

• Health Care Access and Utilization - 
asks questions about a participant’s access to 
and use of health care.

• COVID-19 Participant Experience - 
asks about the impact of COVID-19 on a 
participant’s mental health, well-being, and 
everyday life.
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Data Elements – 
Physical 

Measurements

Baseline physical Measurements  
• physiologic (e.g., blood pressure, 

heart rate) 
• anthropometric (e.g., height, 

weight, waist and hip 
circumference) measurements.

Measurements Collection 
• Clinical Setting
• Self-reporting from home
• Home visits when needed

Longitudinal Component: 

Possible if provider takes 

measurements during each visit



Data Elements- 
Electronic Health 

Records

Current EHR datatypes collected  
• Demographics
• Visits 
• Diagnoses
• Procedures
• Medications
• Laboratory Visits
• Vital Signs

EHR Collection 
• Direct from Health Care Provider 

Organization (HPO)
• Outside of HPO’s, Secure EHR 

sharing programs are available 
(Sync for Science, AuORP 
piloted program)

Longitudinal Component: 

EHR records updated at least 

Biannually



Data Elements- 
Personal Health 

Technology

Digital Health Data Provided by
• Mobile Phones
• Wellness and Fitness Devices
• Other Sensors
• Mobile Apps

Currently Available (Fitbit)
• Heart Rate by Zones
• Heart Rate (Minute-Level)
• Daily Activity Summary
• Activity Intraday Steps (Minute-

Level)
• Sleep Daily Summary
• Sleep Level (Sequence by Level)

Longitudinal Component: 

Minute-level observations



Data Elements- 
Biospecimen 
Collections

Biospecimens to include 
collection of:
• Blood
• Urine
• Saliva

The objective of the program 
regarding biospecimens is to collect 
samples that would allow for the 
broadest range of clinical and 
research assays that could be 
envisioned for the future and to avoid 
collection, processing, or storage 
approaches that would inherently 
preclude such assays



Data Elements- 
Genomics

Currently, the scope of 
Genomics data available 
encompasses 98,500+ whole 
genome sequencing (WGS) 
samples and 165,000+ 
genotyping arrays  

Only available at the controlled 
tier access level



Data Elements- 
Genomics



Researchers 
Prospective

Workbench

Tiers of access

Working environment 
with abilities to:
• build cohorts & data 

sets
• Perform R/Python 

data analysis



Examples
An Overview of Cancer in the First 
315,000 All of Us Participants

Introduction: The NIH All of Us Research Program will have the scale 
and scope to enable research for a wide range of diseases, including 
cancer. The program’s focus on diversity and inclusion promises a better 
understanding of the unequal burden of cancer. Preliminary cancer 
ascertainment in the All of Us cohort from two data sources (self-reported 
versus electronic health records (EHR)) is considered.

Materials and methods: This work was performed on data collected 
from the All of Us Research Program’s 315,297 enrolled participants to 
date using the Researcher Workbench, where approved researchers can 
access and analyze All of Us data on cancer and other diseases. Cancer 
case ascertainment was performed using data from EHR and self 
reported surveys across key factors. Distribution of cancer types and 
concordance of data sources by cancer site and demographics is 
analyzed.

Results and discussion: Data collected from 315,297 participants 
resulted in 13,298 cancer cases detected in the survey (in 89,261 
participants), 23,520 cancer cases detected in the EHR (in 203,813 
participants), and 7,123 cancer cases detected across both sources (in 
62,497 participants). Key differences in survey completion by 
race/ethnicity impacted the makeup of cohorts when compared to cancer 
in the EHR and national NCI SEER data.

Conclusions: This study provides key insight into cancer detection in the 
All of Us Research Program and points to the existing strengths and 
limitations of All of Us as a platform for cancer research
now and in the future.

Data Elements used: 
Survey- Demographics, Cancer 
Diagnosis
EHR – Demographics, Cancer 
Diagnosis

Citation: Aschebrook-Kilfoy, B., Zakin, P., Craver, A., Shah, S., Kibriya, M. G., 
Stepniak, E., ... & All of Us Research Program Investigators. (2022). An overview of 
cancer in the first 315,000 All of Us participants. PloS one, 17(9), e0272522.
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Examples
Characterizing phenotypic abnormalities 
associated w/ high-risk individuals 
developing lung cancer using AoU 
electronic health records

Objective: The study sought to test the feasibility of conducting a 
phenome-wide association study to characterize phenotypic abnormalities 
associated with individuals at high risk for lung cancer using electronic 
health records.

Materials and Methods: We used the beta release of the All of Us 
Researcher Workbench with clinical and survey data from a population of 
225 000 subjects. We identified 3 cohorts of individuals at high risk to 
develop lung cancer based on (1) the 2013 U.S. Preventive Services Task 
Force criteria, (2) the long-term quitters of cigarette smoking criteria, and 
(3) the younger age of onset criteria. Logistic regression analysis to identify 
the associations between individuals’ phenotypes and their risk categories. 
We validated our findings against a lung cancer cohort from the same 
population and conducted an expert review to understand whether these 
associations are known or potentially novel.

Results: We found a total of 214 statistically significant associations (P < 
.05 with a Bonferroni correction and odds ratio > 1.5) enriched in the high-
risk individuals from 3 cohorts, and 15 enriched in the low-risk individuals. 
Forty significant associations enriched in the high-risk individuals and 13 
enriched in the low-risk individuals were validated in the cancer cohort. 
Expert review identified 15 potentially new associations enriched in the 
high-risk individuals.

Conclusions: It is feasible to conduct a phenome-wide association study 
to characterize phenotypic abnormalities associated in high-risk individuals 
developing lung cancer using electronic health records. The All of Us 
Research Workbench is a promising resource for the research studies to 
evaluate and optimize lung cancer screening criteria.

Data Elements used: 
Survey- Demographics, Smoking Status
EHR – Clinical Phenotype Retrieval

Citation: Na, J., Zong, N., Wang, C., Midthun, D. E., Luo, Y., Yang, P., & Jiang, G. 
(2021). Characterizing phenotypic abnormalities associated with high-risk 
individuals developing lung cancer using electronic health records from the All of Us 
researcher workbench. Journal of the American Medical Informatics Association, 
28(11), 2313-2324.
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Citation: Na, J., Zong, N., Wang, C., Midthun, D. E., Luo, Y., Yang, P., & Jiang, G. 
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Risk Group Case Control

‘13 USPSTF 2,594 5024

Long-term Quitters 

of Smoking

990 1,951

Younger age 538 1006

Cancer Cohort 445 507

Risk Group Significant 

Associations

Validated

‘13 USPSTF 153 39

Long-term Quitters 

of Smoking

141 34

Younger age 53 19
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Examples

Pharmacogenomic testing & 
prescribing patterns for patients with 
cancer in a large national precision 
medicine cohort

Population databases could help patients with cancer and providers 
better understand current pharmacogenomic prescribing and testing 
practices. This retrospective observational study analysed patients with 
cancer, drugs with pharmacogenomic evidence and related genetic 
testing in the National Institutes of Health All of Us database. Most 
patients with cancer (19,633 (88.3%) vs 2,590 (11.7%)) received  ≥1 drug 
and 36 (0.2%) received genetic testing, with a significant association 
between receiving  ≥1 drug and age group (p<0.001), but not sex 
(p=0.612), race (p=0.232) or ethnicity (p=0.971). Drugs with 
pharmacogenomic evidence—but not genetic testing—were common for 
patients with cancer, reflecting key gaps preventing precision medicine 
from becoming standard of care

Data Elements used: 
Survey- Demographics
EHR – Cancer Diagnosis, Medications, 
& Genomic Testing

Citation: Ronquillo, J. G., & Lester, W. T. (2023). Pharmacogenomic testing and 
prescribing patterns for patients with cancer in a large national precision medicine 
cohort. Journal of Medical Genetics, 60(1), 81-83.



Examples

Socioeconomic and Racial/Ethnic 
Disparities in Perception of Health 
Status and Literacy in Spine 
Oncological Patients

OBJECTIVE: The aim of this study was to assess socioeconomic and racial 
disparities in the perception of personal health, health literacy, and healthcare 
access among spine oncology patients.

BACKGROUND: Racial, ethnic, and socioeconomic disparities in health literacy 
and perception of health status have been described for many disease processes. 
However, few studies have assessed the prevalence of these disparities among 
spine oncology patients.

METHODS: Adult spine oncology patients, identified using ICD-9/10-CM codes, 
were categorized by race/ethnicity: White/Caucasian (WC), Black/African-American 
(BAA), and Non-White Hispanic (NWH). Demographics and socioeconomic status 
were assessed. Questionnaire responses regarding baseline health status, 
perception of health status, health literacy, and barriers to healthcare were 
compared.

RESULTS: Of the 1,175 patients identified, 207 (17.6%) were BAA, 267 (22.7%) 
NWH, & 701 (59.7%) WC. Socioeconomic status varied among cohorts, with WC 
patients reporting higher levels of education (p<0.001), annual income greater than 
$50K (p<0.001), and home ownership (p<0.001). BAA and NWH patients reported 
greater rates of 7-day “Severe fatigue” (p<0.001) and “10/10 pain” (p<0.001) and 
lower rates of “Completely” able to perform everyday activities (p<0.001). WC 
patients had a higher response rate for “Excellent/Very Good” regarding their own 
general health (p<0.001) and quality (p<0.001). The WC cohort had a significantly 
higher proportion of patients responding “Never” when assessing difficulty 
understanding (p<0.001) and needing assistance with health materials (p<0.001). 
BAA and NWH were significantly less likely to report feeling “Extremely” confident 
with medical forms (p<0.001). BAA and NWH had significantly higher response 
rates to feeling “Somewhat Worried” about healthcare costs (p<0.001) and with 
delaying medical care given “Can’t Afford Co-pay” (p<0.001).

CONCLUSION: We identified disparities in perception of health status, literacy, and 
access among spine oncology patients.

Data Elements used: 
Survey- Demographics, Health 
Status
EHR – Spinal Tumor Identification

Citation: Elsamadicy, A. A., Wang, C., Reeves, B. C., Sherman, J. J., Craft, S., 
Rajjoub, R., ... & Sciubba, D. M. Socioeconomic and Racial/Ethnic Disparities in 
Perception of Health Status and Literacy in Spine Oncological Patients: Insights 
from the All of Us Research Program. Spine, 10-1097.



All of Us: 
Questions?

Get in touch with the Population Health 
Shared Resources Team! 

Adam.warren@cuanschutz.edu
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