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Introduction

In March 2018, the National Institutes of Health’s All of Us Research Program held a workshop with key
stakeholders to identify research priorities that will capitalize on the program’s one million or more
participants and help ensure optimal value for advancing precision medicine. To drive this effort, All of
Us collected substantial public input on the future design and content of the program.

The research community was asked to submit their ideas through a tool known as a “use case,” which
outlines and describes a research question that the program can address using its unique platform. A
use case also includes the following requirements: (1) the datatypes needed to answer the research
guestion; (2) the methods to obtain the data types and to analyze the data; and (3) the specifications
for using the methods. Together, these three requirements are considered a potential protocol element
(PPE) that could be incorporated into future versions of the All of Us protocol.

During the workshop, attendees used these ideas to generate hundreds of additional use cases and PPEs
that cover a wide range of scientific areas, diseases, and conditions. Attendees identified 87 use cases
they deemed “most important” to advancing precision medicine. In a separate process on day three,
attendees identified 75 “game-changing” PPE that could have exceptionally significant impact on
advancing precision medicine. Because these “game-changing” PPEs were created independently, only
7 coincidently appear in the use cases (a total of 11 times).

This document contains a compiled and searchable list of the 1,110 uses cases collected both prior to
and during the workshop, after removing duplicates. They are categorized into nine health conditions:
(1) Cancer; (2) Cardio-respiratory and Blood; (3) Digestive, Renal, and Metabolic; (4) Health and
Resilience; (5) Human Development and Aging; (6) Immunologic, Infections, and Inflammatory;
(7) Mental Health and Addiction; (8) Musculoskeletal & Dental; and (9) Sensory, Pain, and Neurologic.

Within each health condition, the use cases are further organized by seven cross-cutting themes, which
are disciplines and research areas that span across all the health conditions. Cross-cutting themes: (1)
Environmental and Other Contextual Effects; (2) Genomics and Other —Omics; (3) Health Disparities,
Health Care Quality, and Access; (4) Informatic, Methodologic, Ethical, Legal, and Statistical Research; (5)
Mobile Health; (6) Risk Factors, Prevention, and Wellness; and (7) Therapeutic and Preventive
Interventions. Each use case was also assigned a scientific category that reflects how the idea could
advance precision medicine across a health/disease continuum.


https://allofus.nih.gov/
https://allofus.nih.gov/news-events-and-media/announcements/all-us-research-program-seeks-input-research-priorities
https://allofus.nih.gov/about/all-us-research-program-protocol

Table of Contents

{61 ol ST S PP OPPTP PP 4
Cardio Respiratory and BlOOd ..........ueii ittt e s e e s e ae e e e et ee e e e et e e e e erree e e earees 59
Digestive Renal and MetaboliC .......oiiuiiiiiiiic et e e e e e sbae e e e be e e e e anees 137
HEAIth @Nd RESITIENCE....cueiiiiee ettt st e sate e st e e s sabeesabe e snbaeesabaesbbeesareesas 208
Human Development @nd AZING ... ittt see e et e e sre e e et ae e e s sabae e e esabaeeessnsteeeennneeeesnnsens 287
Immunologic Infections and INFlammatory ........cueee i e 358
Mental Health and AddiCtioN ........ooiiiiiiiiiiee ettt et e s sabe e st e e s sbaeesabeesbbeesareeens 411
Musculoskeletal and DENTAL.........uiiiiiiiii e s s e e s e s s ee e s e bee e e s ares 460

Sensory Pain and Neurologic



All-'Us

RESEARCH PROGRAM



All of Us Research Program Use Cases

10/8/2018
Health Condition: Cancer

Does use of thiazide diuretics raise endometrial cancer risk?
Use Case ID 194927 Cross-Cutting Theme Environmental and Other Contextual Effects
Scientific Category Elucidate Disease Mechanisms
A 2009 article on the EDGE study found an increased risk of endometrial cancer in women who used thiazide

diuretics. Fortuny et al., in “Risk of endometrial cancer in relation to medical conditions and medication use”
(Cancer Epidemiol Biomarkers Prev 2009 May), recommend studying their findings further.

Datatype Method
Thiazide diuretics use

Specification

Endometrial cancer diagnosis
Risk factors, self-assessment
Clinical outcomes

Among patients who underwent partial mastectomy for treatment of ductal
carcinoma in situ, what characteristics distinguish those who experience
recurrence from those who do not?

Use Case ID 195128 Cross-Cutting Theme Environmental and Other Contextual Effects

Scientific Category Assess Risk

Follow people who had a partial mastectomy for DCIS and post-surgery treatments and actions, including
physical factors, behavioral changes, diet changes, increases in exercise, stress reduction, and any change of
geography. Follow them for up to 10 years to find patterns that reduce the return of the cancer.

Datatype Method
Ductal Carcinoma In Situ (DCIS) diagnosis
Relapse/recurrence

Specification

Behavioral characteristics, self-assessment

Diet, self-assessment
Location data
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All of Us Research Program Use Cases

10/8/2018
Health Condition: Cancer

Are participants who have been exposed to pesticides at higher risk of
developing cancer?
Use Case ID 195834 Cross-Cutting Theme Environmental and Other Contextual Effects
Scientific Category Assess Risk
Study correlation between pesticides and cancer.

Datatype Method Specification
Cancer information Electronic Health Record (EHR) Every 3 years
Cancer information Procedure codes Every 3 years
Environmental samplings and exposure PPI Survey (AOURP) Annually
results

Pesticides exposure assessment results Urine collection

Every 2 years

Clinical outcomes Survey Annually

Do changes in a woman’s mammographic breast density indicate a change in her
risk of breast cancer?

Use Case ID 197750 Cross-Cutting Theme Environmental and Other Contextual Effects
Scientific Category Elucidate Disease Mechanisms

Breast cancer is the most common cancer in U.S. women. Breast density, usually measured from mammograms,
is a strong risk factor for breast cancer and is correlated with many other risk factors, but it is unknown whether
changes in breast density reflect changes in breast cancer risk. Importantly, breast density provides a measure

of breast cancer risk during menopause when endogenous hormone levels are changing and breast tissue may
be more susceptible to environmental exposures.

Datatype Method Specification
Breast cancer diagnosis Electronic Health Record (EHR)
Tumor characteristics Tissue biopsy Every 3 years
Lifestyle, self-assessment PPI Survey (AOURP)
Environmental samplings and exposure Urine collection
results
Breast tissue sample Formalin-fixed, paraffin-embedded (FFPE)
blocks
6 of 562

All
oUs



All of Us Research Program Use Cases 10/8/2018
Health Condition: Cancer

Is there a relationship between exposure to indoor air pollution, particularly wood
stove use, and development of breast cancer?
Use Case ID 198168 Cross-Cutting Theme Environmental and Other Contextual Effects

Scientific Category Elucidate Disease Mechanisms

It is known that indoor burning of fuel for heating or cooking releases carcinogens. Little is known about the
impact of indoor air pollution from wood-burning stoves or fireplaces on breast cancer risk. We suggest
collecting information on the use of indoor wood-burning stoves and/or wood-burning heat sources so that we
can study the relationship between exposure to the resulting fine particle pollution and breast cancer.
Outcome data would be collected through medical records.

Datatype Method Specification
Burning indoor fuel, chemical exposure Survey Annually
assessment results

Breast cancer diagnosis Electronic Health Record (EHR) Annually
Family clinical outcomes PPI Survey (AOURP) Annually
Breast cancer screening information Survey Annually
Breast Imaging Reporting and Data Electronic Health Record (EHR) Annually

System (Bi-RADS)

Is there a relationship between exposure to outdoor air pollution and
development of breast cancer?

Use Case ID 198174 Cross-Cutting Theme Environmental and Other Contextual Effects
Scientific Category Elucidate Disease Mechanisms

Previous research has suggested that women who live in areas with high levels of outdoor air pollution may
have a higher risk of breast cancer. We suggest collecting data on participants’ current and previous
residence(s) and place(s) of work in order to link geographic location to existing air quality databases. Data
collection would be facilitated through map features, allowing on-the-go geocoding. Outcome data would be
collected through medical records and linkage to cancer registries.

Datatype Method Specification
Air quality assessment results
Geocode data Survey
Breast cancer diagnosis Electronic Health Record (EHR)
Tumor characteristics Electronic Health Record (EHR) Annually
Clinical outcomes Electronic Health Record (EHR) Annually
7 of 562 All
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All of Us Research Program Use Cases

10/8/2018
Health Condition: Cancer

Do exposures to endocrine active compounds during puberty increase breast
cancer risk?

Use Case ID 198445 Cross-Cutting Theme Environmental and Other Contextual Effects
Scientific Category Elucidate Disease Mechanisms

Emerging data suggest that exposure to toxicants during key life stages, such as puberty, alter breast
development and influence cancer risk. A comprehensive measure of environmental exposures (e.g., air
pollutants, parabens, phenols, pesticides) at puberty could link to future breast cancer—associated diagnoses

(benign breast disease, atypical ductal hyperplasia, ductal carcinoma in situ, invasive breast cancer) identified
through electronic health records.

Datatype Method Specification
Environmental samplings and exposure Clinical diagnostic test Annually

results

Clinical outcomes Electronic Health Record (EHR) Continuous monitoring

Air quality assessment results
Bisphenol A (BPA) levels

Pesticides exposure assessment results

Are participants who have been exposed to pesticides at higher risk of
developing cancer?

Use Case ID 198489 Cross-Cutting Theme Environmental and Other Contextual Effects
Scientific Category Assess Risk

Pesticides are commonly used inside and outside the home. Evidence from studies of farmers suggests that
some pesticides are likely carcinogenic, but the impact of lower levels of exposure is less clear. By collecting
information on pesticide exposure through surveys and analysis of carpet dust, we could evaluate the risk of

cancer associated with low levels of pesticide exposure. Given their widespread use, even a small increase in
risk could have a substantial public health impact.

Datatype Method Specification
Pesticides exposure assessment results Survey Periodically
Cancer information Electronic Health Record (EHR) Annually
Pesticides exposure assessment results Specimen collection Baseline

Pesticides exposure assessment results
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All of Us Research Program Use Cases

10/8/2018

Health Condition: Cancer

Does exposure to endocrine-disrupting compounds (EDCs) influence the
effectiveness of treatments for hormone-associated cancers?
Use Case ID 198503 Cross-Cutting Theme Environmental and Other Contextual Effects
Scientific Category Reduce Disease Impact
EDCs are widespread in consumer products, air, and drinking water. Cancer treatments (such as tamoxifen and

aromatase inhibitors for breast cancers) depend on altering the body’s hormone levels. All of Us could evaluate

whether EDCs interfere with cancer treatments. This study would involve assessing EDC exposure in patients
during treatment and evaluating hormonal outcomes and disease progression outcomes.

Datatype

Method

Specification

Bisphenol A (BPA) levels

Prescription medication\treatment
Cancer outcomes

Pesticides exposure assessment results

Endocrine Disrupting Compounds (EDCs)
levels

Urine collection

Electronic Health Record (EHR)

Urine collection

Urine collection

At specified times anchored to the clinical
event

At specified times anchored to the clinical
event

At specified times anchored to the clinical
event

At specified times anchored to the clinical
event

At specified times anchored to the clinical
event

Is there a strong correlation between geolocation (ZIP code) and the epigenetic
expression of genes associated with cancer?

Use Case ID 1000769

Scientific Category Assess Risk

ZIP code may be more important than genetic code, but does ZIP code (geolocation) have a direct influence on
genetic expression via epigenetic modification?

Cross-Cutting Theme Environmental and Other Contextual Effects

Datatype Method Specification
Epigenomic/epigenetic markers Blood draw Annually

Immune biomarkers levels Blood draw Annually for 5 years
Nicotine metabolites levels Blood draw Annually for 5 years
Air quality assessment results Continuous monitoring
Pesticides exposure assessment results Blood draw Periodically

Social environment Interview Periodically

Water quality assessment results

Psychological measures
Small molecules and ion levels

Environmental Protection Agency (EPA)
air monitoring reports

Interview
Blood draw

Continuous monitoring

Periodically
Periodically
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All of Us Research Program Use Cases 10/8/2018
Health Condition: Cancer

Can the recommended frequency of cancer screening be tailored to individuals
based on environmental monitoring?

Use Case ID 1000850 Cross-Cutting Theme Environmental and Other Contextual Effects
Scientific Category Assess Risk

Looking at environmental exposures/low penetrance genes/lifestyle.

Datatype Method Specification
Environment Geographic information system (GIS) code Continuous monitoring
Environmental assessment results Environmental Protection Agency (EPA) Continuous monitoring
data

Diet constitution assessment Survey Continuous monitoring
Air quality assessment results Baseline

Water quality assessment results Water purity test Continuous monitoring
Clinical outcomes Electronic Health Record (EHR) Annually
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All of Us Research Program Use Cases
Health Condition: Cancer

10/8/2018

How does a participant’s physical and social environment relate to maintenance

of health and prevention of disease over a lifetime?

Use Case ID 1000925
Most Important Scientific Category Maintain & Preserve Health

Cross-Cutting Theme Environmental and Other Contextual Effects

Environmental factors are known to impact an individual’s ability to maintain and preserve health.
Environmental exposures and factors such as food access, walkability, and air quality influence the
development of cancer. These factors can be measured with population-based data collection and surveys (e.g.,
EPA reports, national surveys, etc.), surveys, specimen collection, and electronic monitoring/recording.

Datatype Method Specification
Social environment Survey Annually
Biological Specimens Blood draw Baseline and at event

Environmental assessment results Environmental Protection Agency (EPA) Annually

air monitoring reports

Environmental assessment results
Environmental assessment results
Social environment

Food security status

Food security status

Location data

Location data

Geospatial tracking

Personal air pollution monitor
Electronic monitoring/recording
Survey

Electronic monitoring/recording
Survey

Electronic monitoring/recording

Continuous monitoring
Baseline and at event
Continuous monitoring
Annually

Continuous monitoring
Baseline and at event
Continuous monitoring

Radiation exposure assessment results Electronic monitoring/recording Baseline and at event
Radiation exposure assessment results Electronic Health Record (EHR) Baseline and at event
Radiation exposure assessment results Cell-free DNA sequencing Baseline and at event

Biological Specimens Environmental assessment Baseline and at event

Environmental assessment results Water purity test Baseline and at event

Food security status Geographic information system (GIS) code Continuous monitoring

Location data Geographic information system (GIS) code Continuous monitoring

Location data Survey Continuous monitoring
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All of Us Research Program Use Cases 10/8/2018
Health Condition: Cancer

What genetic factors are associated with oral cancer (OC) and oropharyngeal
cancer (OPC)?
Use Case ID 191744 Cross-Cutting Theme Genomics and Other Omics

Scientific Category Elucidate Disease Mechanisms

Tobacco and alcohol use and persistent oral infection with human papillomavirus (HPV) are risk factors for oral
cancer (OC) and oropharyngeal cancer (OPC). CDC estimates that approximately 60% of OPC cases in the United
States are caused by HPV types 16/18. Previous studies (GWAS) suggest genetic factors are associated with an
increased risk of developing HPV-related OPCs. Assessing genetic factors in a large population could help to
explain variances in susceptibility to OC and OPC.

Datatype Method Specification
Oral cancer diagnosis Electronic Health Record (EHR) Annually
Oropharyngeal cancer diagnosis Electronic Health Record (EHR) Annually
Lifestyle, self-assessment PPI Survey (AOURP) Annually
Human Papilloma Virus (HPV) test results  Electronic Health Record (EHR) Annually
Genomic sequence data Whole Genome Sequencing (WGS) Baseline

What are the cancer outcomes for participants who lack a family history of cancer
but who nevertheless have genetic markers related to Lynch syndrome and/or
BRCA?
Use Case ID 194948 Cross-Cutting Theme Genomics and Other Omics

Scientific Category Assess Risk

The goal of the study is to understand current practice for Lynch syndrome-related markers and BRCA1 and 2
related markers, where we have significant information from clinical settings, but imperfect information
regarding interpretation in the general population. This would inform many future scenarios where a similar
progression (from application in specific situations to broad use) would happen. We would gather qualitative
data regarding patient and provider response to the info, and outcome.

Datatype Method Specification

Genotyping data Whole Genome Genotyping (WGG)

Clinical outcomes Procedure codes Continuous monitoring

Behavioral characteristics, self-assessment Natural language processing of notes At specified times anchored to the clinical
event

Treatment decisions Interview At specified times anchored to the clinical
event
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All of Us Research Program Use Cases 10/8/2018
Health Condition: Cancer

Do cancer patients who receive targeted treatments based on sequencing of their
tumors have better treatment outcomes than those who do not?
Use Case ID 194964 Cross-Cutting Theme Genomics and Other Omics

Scientific Category Treat & Cure Disease

1. Divide “cancer” into multiple classes (e.g., breast, lung, pancreatic) and sequence tumors from 50 to 100
patients undergoing treatment. As with breast cancer, identify markers aligning with specific treatments and
outcomes. 2. Perform the clinical trial. Use the deep sequencing as a diagnostic to aid in planning the treatment
for a set of 50 to 100 patients for a given type of cancer. Track the outcomes: survival time, length of remission,
effectiveness of treatment, etc. Use data to revise.

Datatype Method Specification

Genomic sequence data Tissue biopsy At specified times anchored to the clinical
event

Clinical outcomes Physical exam At specified times anchored to the clinical
event

Cancer information
Tumor biomarkers levels
Outcomes

What genetic factors are associated with adenocarcinoma of the colon?
Use Case ID 195141 Cross-Cutting Theme Genomics and Other Omics
Scientific Category Assess Risk

Search for multigenerational histories of adenocarcinoma of the colon and look for genetic markers that would
predict risk.

Datatype Method Specification

Colon cancer diagnosis Electronic Health Record (EHR) At specified times anchored to the clinical
event

Cancer information Colonoscopy At specified times anchored to the clinical
event

Tumor Location
Tumor biomarkers levels
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All of Us Research Program Use Cases 10/8/2018
Health Condition: Cancer

Can an imbalance in tumor-promoting and tumor-inhibiting proteins be detected,
leading to cancer detection?
Use Case ID 195179 Cross-Cutting Theme Genomics and Other Omics

Scientific Category Elucidate Disease Mechanisms
Classify all proteins as tumor suppressors/cell cycle inhibitors/cell cycle antagonists or tumor promoters/cell
cycle agonists/cell cycle activators. Method 1: Take online cancer databases such as TCGA. Analyze for
upregulation in oncogene/tumor promoter gene expression or inhibition of tumor suppressor gene expression.
Method 2: Check PubMed for literature where oncogenic activity has been activated and tumor suppressing
activity has been inhibited in tumors and metastases compared to controls.

Datatype Method Specification

What is the etiology of lung cancer in never-smokers?
Use Case ID 196665 Cross-Cutting Theme Genomics and Other Omics
Most Important Scientific Category Elucidate Disease Mechanisms

Incidence and mortality rates of lung cancer in never-smokers are high. Known risk factors only account for a
small fraction of the cases. Methods to identify novel exogenous and endogenous processes of lung
carcinogenesis: integrating genomics analyses of somatic mutational signatures, epidemiological and clinical
data of risk factors and personal and family medical history, geocoded measures of residential exposures,
detailed pathological record, and in vitro toxicological tests.

Datatype Method Specification

Tumor measurements (fresh frozen) Tissue biopsy At specified times anchored to the clinical
event

Environmental samplings and exposure PPI Survey (AOURP) Annually

results

Genomic sequence data Whole Genome Sequencing (WGS) At specified times anchored to the clinical
event

Clinical outcomes Electronic Health Record (EHR) Annually

Air quality assessment results Continuous monitoring
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All of Us Research Program Use Cases

10/8/2018
Health Condition: Cancer

Can we identify diagnostic/prognostic biomarkers for cancer in participant
biospecimens?
Use Case ID 198439 Cross-Cutting Theme Genomics and Other Omics

Scientific Category Detect Disease

We developed a robust method to synthesize molecular libraries of non-biological molecular shapes (1078
variant molecules) and then down-selected individual ligands for diagnostics of disease states. We successfully
applied the method to infectious and auto-immune diseases and have explored the utility of tumor-associated
antigens (TAA) and TAA antibodies as cancer biomarkers. We propose to use our innovative method as a TAA
biomarker diagnostic for differential diagnosis of multiple cancers.

Datatype Method Specification

Cancer information Clinical diagnostic test At specified times anchored to the clinical
event

Clinical outcomes Electronic Health Record (EHR) Continuous monitoring

Specified Biomarkers Blood draw

At specified times anchored to the clinical
event

Are there blood markers (e.g., tumor proteins or circulating cell-free DNA) that
can be used for cancer screening?
Use Case ID 198606 Cross-Cutting Theme Genomics and Other Omics
Scientific Category Detect Disease
It is possible to detect protein biomarkers and circulating cell-free DNA from tumors in the blood. If All of Us

collects and stores serial blood measures and links to medical records (or even cancer registries), we can start
to ask whether there is the possibility that these biomarkers could be useful for cancer screening.

Datatype Method Specification
Tumor biomarkers levels Blood draw
Genomic analyses Blood draw
Cancer information Blood draw
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All of Us Research Program Use Cases 10/8/2018
Health Condition: Cancer

What are the molecular characteristics of the tumors of participants diagnosed
with cancer?
Use Case ID 198652 Cross-Cutting Theme Genomics and Other Omics

Scientific Category Treat & Cure Disease
In order to continue to move the field of cancer research forward, it will be imperative to collect detailed data
on the molecular characterization of the tumors for All of Us participants who are diagnosed with cancer.
Without these data (which cancer registries lack in completeness), cancer research within All of Us will be
hampered. Stratification by these details will be extremely valuable for valid cancer studies within All of Us.

Datatype Method Specification

Tumor histological typing results
Tumor biomarkers levels
Cancer information

What is the role of the gut microbiome in cancer incidence, treatment outcome,
recurrence, and long-term survival?
Use Case ID 1000707 Cross-Cutting Theme Genomics and Other Omics

Scientific Category Elucidate Disease Mechanisms
The gut microbiome (GM) is hypothesized to play a role in development of several types of cancer, as well as
with efficacy of cancer treatment. It is unknown whether the GM impacts cancer recurrence or survival or

whether GM changes permanently after cancer treatment. It is also unknown whether the GM can be modified
to reduce risk of cancer.

Datatype Method Specification
Gut microbiome sample Stool sample Annually or during clinical visits
Prescription medication\treatment Survey Baseline
Surgery event Survey Baseline
16 of 562 All

oUs



All of Us Research Program Use Cases 10/8/2018
Health Condition: Cancer

What is the population frequency and penetrance of mutations in Lynch and
BRCA-related genes for cancer subtypes?
Use Case ID 1000841 Cross-Cutting Theme Genomics and Other Omics
Scientific Category Assess Risk
Much of the available data regarding mutation frequency and penetrance for hereditary cancer syndromes is

derived from high-risk populations, which results in biased risk estimates. All of Us provides the opportunity to
study this for a very broad range of conditions with a genetic basis.

Datatype Method Specification
Family clinical outcomes PPI Survey (AOURP) Every 5 years
Genomic analyses Whole Genome Sequencing (WGS) Baseline
Cancer information Electronic Health Record (EHR) Periodically
Genomic analyses Specimen collection Baseline

Can we use genomic, metabolomic, or other molecular strategies to identify
cancer patients who are most likely to benefit from alternative treatments?
Use Case ID 1000945 Cross-Cutting Theme Genomics and Other Omics

Scientific Category Reduce Disease Impact

Since heterogeneity in treatment responses exist, developing “omic” systems to identify those at risk of poorer
outcomes could prompt alternative intervention/treatment strategies.

Datatype Method Specification
Epigenomic/epigenetic markers Clinical diagnostic test Ongoing
Genomic instability assessment results Baseline
Pharmacogenomics Genomic testing Baseline
Telomere length Clinical diagnostic test Baseline
Metabolomic profile Biochemical assay Ongoing
Microbiome sample Genomic testing Ongoing
Mitochondrial sequence Genomic testing Ongoing
Proteomic profile Gas chromatography mass spectroscopy  Ongoing
Virome profile Genomic testing Baseline
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All of Us Research Program Use Cases

10/8/2018
Health Condition: Cancer

In what cases can a participant’s genomic data predict their response to a given
treatment?
Use Case ID 1000989 Cross-Cutting Theme Genomics and Other Omics

Scientific Category Treat & Cure Disease

Can pharmacogenomics predict the optimal treatment modality, method, dosage, etc.? Reuse retrospective
large-scale clinical trial data (e.g., NCl trials) to more precisely model what worked, what not, why? Find a

better cure? Can we use genetic/pharmacogenetic data combined with PRO data to inform selection of
treatment and predict/prevent adverse events?

Datatype Method Specification
Outcomes Electronic Health Record (EHR) Monthly
Pharmacogenomics Genomic testing Baseline
Prescription medication\treatment Electronic Health Record (EHR) Weekly

Side effects of prescription medication Electronic Health Record (EHR) Ad hoc

Side effects of prescription medication Survey Ad hoc
Outcomes International Classification of Diseases Monthly

(ICD) useage data

Is there a higher incidence of cancer in adulthood among participants who are
survivors of pediatric cancer, compared with those who are not?
Use Case ID 1001245 Cross-Cutting Theme Genomics and Other Omics

Scientific Category Reduce Disease Impact

Looking at adverse effect of pediatric cancer survival on treatment affecting adult onset.

Datatype Method Specification
Clinical outcomes Electronic Health Record (EHR) Baseline
Patient-reported outcomes Survey Baseline
Genotyping data Genomic testing Baseline
Mental and psychosocial health, self- Interview Baseline
assessment

Cancer outcomes Electronic Health Record (EHR) Annually
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All of Us Research Program Use Cases 10/8/2018
Health Condition: Cancer

What are the relative effects of genetically determined demographics versus
socially determined demographics on cancer incidence and outcomes?

Use Case ID 192047 Cross-Cutting Theme Health Disparities, Health Care Quality, and Access
Scientific Category Assess Risk

What, if any, are the differences in terms of cancer incidence and treatment outcomes for genetic
demographics (biological sex, ethnicity) versus comparable self-reported demographics (gender, race,
nationality)? The goal of this research would be to explore the relative contribution on disease, health, and
outcome of genetically determined demographic characteristics versus personal, social, or culturally
determined demographic characteristics.

Datatype Method Specification

Cancer outcomes

Cancer treatment/therapy
Self-reported ancestry
Genomic ancestry

What are the disparities in cancer incidence and cancer treatment outcomes
among African and Caribbean immigrants, compared with the general population?
Use Case ID 195008 Cross-Cutting Theme Health Disparities, Health Care Quality, and Access

Scientific Category Reduce Disease Impact
| would engage professional and scientific organizations that work with African and Caribbean immigrant issues,

including the NIH-funded African Caribbean Cancer Consortium (AC3) and Caribbean Medical Providers
Practicing Abroad (CMPPA), as well as federal agencies including NIMHD.

Datatype Method Specification
Clinical outcomes Electronic Health Record (EHR) Annually
Cancer information Electronic Health Record (EHR) Annually

Sociodemographics
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All of Us Research Program Use Cases 10/8/2018
Health Condition: Cancer

How does the use of concomitant medications alter the course of specific
diseases and efficacy of treatment?
Use Case ID 195184 Cross-Cutting Theme Health Disparities, Health Care Quality, and Access

Scientific Category Treat & Cure Disease
Effect of concomitant medications on cancer chemotherapy and progression of autoimmune disease.
Additional data collection would be needed in the initial design of the All of Us database. EMRs are incomplete

in concomitant medications and many eliminate prior information with each update, so there is no historical
information. This information would be useful to many studies.

Datatype Method Specification

Clinical outcomes Survey
Cancer information

Autoimmune diseases diagnosis

Cancer treatment/therapy

Treatment effectiveness

What factors influence a participant’s decision to undergo a specific course of
treatment for cancer?

Use Case ID 196129 Cross-Cutting Theme Health Disparities, Health Care Quality, and Access
Scientific Category Reduce Disease Impact

The goal is finding out how patients make their decisions on cancer treatments. Cancer communication
professionals will find the results helpful in determining where and how to provide accurate cancer information
to the patients. Currently they only target the oncologists and rely on them to inform their patients. Going
directly to the patients could provide more rational decisions by patients. Currently patients use social media.

Datatype Method Specification
Health literacy Survey
Patient education methods and content Survey
Technology Use Survey
Educational resources Survey
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All of Us Research Program Use Cases

10/8/2018
Health Condition: Cancer

Do disparities in environmental exposures contribute to racial disparities in triple
negative breast cancer?

Use Case ID 198448 Cross-Cutting Theme Health Disparities, Health Care Quality, and Access
Scientific Category Elucidate Disease Mechanisms

Women of African, compared to European, ancestry in the U.S. are 2x—3x more likely to be diagnosed with
triple negative breast cancer. The causes are unknown, but striking disparities in exposure to a number of
potential carcinogens have been identified. Quantifying environmental exposures and linking to electronic

health records for breast cancer—associated diagnoses would define the extent of disparities, chemical
associations with cancer, and intervention targets.

Datatype Method Specification
Environmental samplings and exposure Clinical diagnostic test Annually

results

Clinical outcomes Electronic Health Record (EHR) Continuous monitoring

Among tobacco users undergoing lung cancer screening, what factors affect
receptiveness to smoking cessation interventions?

Use Case ID 198688 Cross-Cutting Theme Health Disparities, Health Care Quality, and Access
Scientific Category Maintain & Preserve Health

Lung cancer screening (LCS) may provide an opportunity to deliver smoking cessation treatments to particularly
receptive individuals. Receiving LCS is associated with high risk perception and increased motivation to quit.
Conversely, motivation to quit might be decreased for individuals with negative findings. Appropriately
designed cessation interventions can increase and leverage LCS patients’ motivation to quit smoking.

Datatype Method Specification
Tobacco/Nicotine Use PPI Survey (AOURP) Annually
Lung cancer diagnosis Electronic Health Record (EHR) Annually
Risk perception Survey Annually
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All of Us Research Program Use Cases

10/8/2018
Health Condition: Cancer

How does a participant’s pattern of health service utilization (e.g., cancer
screening) change after they enroll in the All of Us Research Program?
Use Case ID 1000785 Cross-Cutting Theme Health Disparities, Health Care Quality, and Access

Most Important Scientific Category Maintain & Preserve Health

Little is known about how enrollment in a longitudinal study that gathers and returns large amounts of health

information may change health service utilization and costs. This has relevance within the ongoing study and
for future health system planning.

Datatype Method Specification
Health care participation Electronic Health Record (EHR) Periodically
Health care participation Claims data

Periodic (approximately biweekly)

Health care cost Claims data Periodic (approximately biweekly)

Outcomes Electronic Health Record (EHR) Ad hoc

Does the effectiveness of cancer treatment vary across race/ethnicity?
Use Case ID 1000832 Cross-Cutting Theme Health Disparities, Health Care Quality, and Access
Scientific Category Treat & Cure Disease

How effective are various cancer drugs across race/ethnicity?

Datatype Method Specification
Sociodemographics PPI Survey (AOURP) Baseline

Cancer outcomes Electronic Health Record (EHR) Post-event or at least annually
Treatment data/specifics records Electronic Health Record (EHR) Ad hoc

Health insurance status PPI Survey (AOURP) Annually

Health insurance status Electronic Health Record (EHR) Annually

Cancer outcomes Death records

Post-event or at least annually

Cancer outcomes Imaging Post-event or at least annually
Treatment data/specifics records Prescription drug records Post-discharge
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All of Us Research Program Use Cases 10/8/2018
Health Condition: Cancer

What are the most important factors relating to sociodemographic health
disparities in cancer incidence?
Use Case ID 1000859 Cross-Cutting Theme Health Disparities, Health Care Quality, and Access

Scientific Category Assess Risk

There is evidence that many socioeconomic and demographic characteristics contribute to disparities in the
incidence of cancer of different types. Among these are education, income, race, geography, and ethnicity. It is
difficult to determine what are the most of these because these factors are correlated. Because of All of Us’s
large sample size and deliberate oversampling of underserved populations, it affects the opportunity to dissect
these contributors in more detail. These gradients may actually be due to tobacco use, childhood factors, and
health care access, and stress may account for these factors.

Datatype Method Specification
Sociodemographics PPI Survey (AOURP) Baseline
Home environment assessment results Records Ad hoc
Cancer information Cancer registry Annually
Behavioral risk factors for cancer PPI Survey (AOURP) Annually
Socioeconomic Status (SES) PPI Survey (AOURP) Baseline
Stress PPI Survey (AOURP) Annually
Heavy Metal Panel results Baseline

What is the financial burden experienced by cancer survivors?
Use Case ID 1000980 Cross-Cutting Theme Health Disparities, Health Care Quality, and Access

Scientific Category Reduce Disease Impact

From the time of their diagnosis through cure and beyond, recurrence and end of life, persons with cancer
experience many financial challenges due to costs of treatments and medications, loss of time at work, need to
rely on caregivers in the home, who may also have to reduce time at work, or incur other expenses. We need to
understand the extent of the financial burden and who experiences greater financial burden from cancer.

Datatype Method Specification
Financial status Survey Every 6 months
Health care cost Continuous monitoring
Health care cost Every 6 months
Cancer outcomes Electronic Health Record (EHR) Continuous monitoring
Symptoms Survey Every 6 months
Ability to perform activities of daily life Survey Every 6 months
(ADL) assessment results
Health insurance status PPI Survey (AOURP) Every 6 months
Family relationships Every 6 months
Ability to work Survey Every 6 months
Health care cost Every 6 months
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What is the prevalence of mental health screening and treatment for patients
undergoing cancer treatment?

Use Case ID 1001032

Scientific Category Assess Risk

Cross-Cutting Theme Health Disparities, Health Care Quality, and Access

Do cancer patients get screened and treated per mental health factors (depression/anxiety)?

Datatype Method Specification
Sociodemographics PPI Survey (AOURP) Annually
Clinical outcomes Electronic Health Record (EHR) Monthly
Mental health treatment PPI Survey (AOURP) Monthly
Mental health and behavior information PPl Survey (AOURP) Monthly
Health care cost Monthly
Access to mental health care PPI Survey (AOURP) Annually

How does recency of immigration influence cancer incidence, adjusting for
detailed categories of race and ethnicity?

Use Case ID 1001048

Scientific Category Elucidate Disease Mechanisms

Cross-Cutting Theme Health Disparities, Health Care Quality, and Access

Immigration status, race and ethnicity can be associated with cancer risk and outcomes. To elucidate how these
factors influence the disease trajectory, research is needed to understand contextual factors that are most
important (and potentially modifiable).

Datatype Method Specification
Health literacy Survey Baseline
Sociodemographics PPI Survey (AOURP) Baseline
Medical Information Electronic Health Record (EHR) Annually

Social environment

Social environment

Mental and psychosocial health, self-
assessment

Diet, self-assessment
Specified Biomarkers
Medical Information

Survey

Geographic information system (GIS) code
Survey

Dietary assessment tool
Clinical diagnostic test
Cancer registry

Every 3 months
Every 3 months

Every 3 months

Continuous monitoring
Annually
Annually
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What are the obstacles to identifying and screening relatives known to be at high
risk of genetic disease?
Use Case ID 1001242 Cross-Cutting Theme Health Disparities, Health Care Quality, and Access

Scientific Category Reduce Disease Impact
At-risk individuals/family members are not being identified who could benefit from this. Barriers may include

psychosocial, economic, logistic, language, educational, or cultural (stigma). Assessing contributions of each of
these would then guide implementation strategies.

Datatype Method Specification
Health care participation PPI Survey (AOURP) Ongoing
Health literacy Survey Ongoing
Social environment Survey Ongoing
Mental and psychosocial health, self- Survey Ongoing
assessment

Cancer information Electronic Health Record (EHR) Baseline

Among participants diagnosed with cancer, what social factors are associated
with treatment outcome?
Use Case ID 1001248 Cross-Cutting Theme Health Disparities, Health Care Quality, and Access

Scientific Category Reduce Disease Impact

Health care access and delivery are not equally available across our population. Is there a measurable impact of

social factors on access and delivery and consequently on severity and outcome of treatment?

Datatype

Method

Specification

Social environment
Discrimination encounters

Mental and psychosocial health, self-
assessment

Environment

Health care participation
Personal Characteristics
Personal Characteristics

Survey
Diary/journal
Diary/journal

Survey

PPI Survey (AOURP)

Electronic Health Record (EHR)
Survey

Continuously for 1 week every 6 months
Post-event or at least annually
Post-event or at least annually

Annually
Annually
Annually
Every 2 years

Health care cost Survey Every 2 years
Health care participation Electronic Health Record (EHR) Annually
Outcomes Survey Annually
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Can a person’s Web search activity help to predict cancer?
Use Case ID 1000696 Cross-Cutting Theme Informatic, Methodologic, Ethical, Legal, and Statistical Research
Most Important Scientific Category Detect Disease

Using search pattern algorithms to look for keywords related to preclinical symptoms which would help for
early detection of disease.

Example: Screening for Pancreatic Adenocarcinoma using Signals from Web Search Logs: Feasibility Study and
Results, Journal of Oncology Practice, 12.8, Aug 2016 Search tool: Hub of All Things

Datatype Method Specification

Search query history Social network mining Continuous monitoring
Cancer information

How do cause-specific (cancer) and all-cause morbidity and mortality rates
compare between All of Us participants and the general
population/nonparticipants?

Use Case ID 1000738 Cross-Cutting Theme Informatic, Methodologic, Ethical, Legal, and Statistical Research

Scientific Category Assess Risk

An understanding of the representativeness of the All of Us cause-specific (cancer) population relative to the
cases in the general population is required to appropriately extrapolate findings.

Datatype Method Specification
Medical Information Electronic Health Record (EHR) Periodically
Health and phenotype data Survey Periodically
Medical Information Cancer registry Periodically
Death Death records Periodically
Health care cost Periodically

Can we generate a single, complete, and holistic medical record for each

individual participant?

Use Case ID 1001010 Cross-Cutting Theme Informatic, Methodologic, Ethical, Legal, and Statistical Research
Scientific Category Elucidate Disease Mechanisms

A single looking at interoperability of hospital data into a more pane of holistic medical record from cancer
trajectory, from screening, detection, treatment, recurrence, survivorship/mortality.

Datatype Method Specification
Cancer treatment/therapy Electronic Health Record (EHR) Daily
Metadata Records Annually
Patient Engagement Electronic Health Record (EHR) Annually
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Can we develop and validate a machine learning approach to cancer treatment?
Use Case ID 1001062 Cross-Cutting Theme Informatic, Methodologic, Ethical, Legal, and Statistical Research
Scientific Category Elucidate Disease Mechanisms

Deep computing to generate hypothesis for domains in cancer outcomes, different treatments, therapeutic
trajectory, QOL.

Datatype Method Specification

Personal Characteristics Machine learning Periodically

What are the long-term outcomes of participants who are diagnosed with cancer?

Use Case ID 1001090 Cross-Cutting Theme Informatic, Methodologic, Ethical, Legal, and Statistical Research
Most Important Scientific Category Maintain & Preserve Health

The validity of a prospective cohort to answer virtually any research question depends on attaining the
following: (1) high rates of retention during follow-up and (2) complete outcome ascertainment during follow-
up, thus reducing disease of interest (e.g., cancer) diagnosis and vital status. Being able to do passive follow-up
for clinical outcomes through linkage is critical in addition to self-report and EHR.

Datatype Method Specification

Specified Biomarkers Specimen collection Ad hoc

Depression diagnosis Actigraphy Continuous monitoring
Social determinants of chronic disease Survey Continuous monitoring

Are there critical points in the life course at which behavioral risk factors are

particularly important for cancer prevention?

Use Case ID 1001250 Cross-Cutting Theme Informatic, Methodologic, Ethical, Legal, and Statistical Research
Scientific Category Maintain & Preserve Health

Modifiable risk factors vary over time or the life course. Longitudinal data with multiple opportunities to collect
risk factor data would provide the opportunity to explore critical points in the life course for which risk factors

play a role in cancer prevention or development. Model the impact of the behaviors over time in terms of
maintaining health.

Datatype Method Specification
Behavioral characteristics, self-assessment Survey Ongoing
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Is there an association between chronotype and cancer incidence?
Use Case ID 192183 Cross-Cutting Theme Mobile Health
Scientific Category Assess Risk

Chronotype (bedtime and time of arising) is poorly captured in sleep questionnaires. Add activity monitor to
track this important metric and relate it to disease endpoints.

Datatype Method Specification
Sleep behavior assessment results Mobile monitor
Health and phenotype data Electronic Health Record (EHR)

Can mobile health technologies be used to reduce the wait time between primary
physician referral and access to specialist care?
Use Case ID 195086 Cross-Cutting Theme Mobile Health

Scientific Category Detect Disease

Mobile health platforms may be developed and validated to reduce patient wait times between primary care
physician’s referral and obtaining appropriate care from a specialist. The modalities may navigate the patient in
the identification of a specialist, making appointment with the specialist(s), facilitate faster diagnostics and
treatment decisions, increase access to needed care, improve patient adherence to treatment, and monitor
quality of life while engaging the patient in the care continuum.

Datatype Method Specification
Mobile monitor

Cancer outcomes

Health care participation

Treatment effectiveness

What is the best method for repeated biospecimen collection over time?
Use Case ID 198708 Cross-Cutting Theme Mobile Health
Scientific Category Elucidate Disease Mechanisms

Currently, section 7.4 (Biospecimens) of the All of Us protocol does not emphasize “repeated collection over

time.” It may be useful to encourage experimentation with multiple methods to collect biospecimens (blood,
urine) repeatedly over time, including “old” methods but also new technologies (perhaps wearable) and new
methods for monitoring substances in the blood (like glucose can be monitored now). Like Galileo, we need a
“better telescope” to observe biology. All of Us can help.

Datatype Method Specification

Blood sample characteristics
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What adverse events are dose-limiting and potentially impact outcomes?
Use Case ID 1000716 Cross-Cutting Theme Mobile Health

Scientific Category Treat & Cure Disease
Description not provided.

Datatype Method Specification

Treatment data/specifics records Electronic Health Record (EHR) Weekly

Clinical outcomes Electronic Health Record (EHR) Post-event or at least annually
Patient-reported outcomes Custom sensor/app Weekly

Tumor characteristics Electronic Health Record (EHR) Post-event or at least annually

Perceived outcomes - patient Post-event or at least annually

How do modifiable lifestyle factors affect adverse breast cancer symptoms?
Use Case ID 1000756 Cross-Cutting Theme Mobile Health

Scientific Category Treat & Cure Disease

Do lifestyle factors (diet/exercise) affect treatment-related adverse symptoms for women with breast cancer?
How does activity level impact level of side effects?

Datatype Method Specification
Treatment data/specifics records Electronic Health Record (EHR) Daily or weekly
Patient-reported outcomes Mobile monitor Weekly

Diet constitution assessment Dietary assessment tool Weekly or monthly
Physical activity, self-assessment Activity monitor Continuous monitoring
Sleep assessments Activity monitor Continuous monitoring
Drug use/abuse, self-assessed Diary/journal Weekly or monthly
Stress Diary/journal Weekly or monthly

What strategies are used by pediatric cancer survivors to manage the transition
to adult care?

Use Case ID 1000757 Cross-Cutting Theme Mobile Health
Scientific Category Maintain & Preserve Health

Managing the transition from pediatric cancer care to adult care.

Datatype Method Specification
Health apps used Survey Baseline
Sociodemographics PPI Survey (AOURP) Baseline
Access to health care Mobile monitor Baseline
Personal EHR use Electronic Health Record (EHR) Baseline
Lifestyle, self-assessment Activity monitor Baseline
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Are mobile device data (e.g., fatigue/insomnia) prognostic for cancer diagnosis?

Use Case ID 1001045 Cross-Cutting Theme Mobile Health

Scientific Category Reduce Disease Impact

Wearable devices and smartphones collect data relevant to cancer risk and symptoms after diagnosis. It might
be useful to collect these data to assess whether these easily captured assessments are predictive of hard

(diagnosis) and softer (symptom) end points.

Datatype Method Specification

Physical activity, self-assessment Activity monitor Continuous monitoring

Physical activity, self-assessment Actigraphy Continuous monitoring

Symptoms Electronic Health Record (EHR) At specified times anchored to the clinical
event

Symptoms Survey At specified times anchored to the clinical
event

Cancer information Pathology reports Annually

Cancer information Imaging Annually

Cancer information Blood draw Annually

Cancer information Electronic Health Record (EHR) Annually

Among cancer survivors, do those who use a mobile health device to track diet
have greater change in nutrition behavior and/or increased time to recurrence

than those who do not?

Use Case ID 1001209 Cross-Cutting Theme Mobile Health
Scientific Category Other

At-home engagement and consumer behaviors and intervention through induced self-reporting (SMS, apps)
crosses the digital divide. Can “upmarket” approaches toward healthy behaviors work?

Datatype Method Specification
Mobile phone ownership Mobile monitor Continuous monitoring
Anthropometrics, whole body Electronic Health Record (EHR) Periodically
measurements
Physical activity, self-assessment Fitness tracker Periodically
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What is the effect of ambient environmental air pollution on adverse health
outcomes?

Use Case ID 191809 Cross-Cutting Theme Risk Factors, Prevention, and Wellness
Scientific Category Assess Risk

Although exposure to air pollutants in the ambient (indoor and outdoor) environment is known to be
associated with numerous adverse health outcomes (including cancer), the details of that association remain
unclear. A key challenge for cancer studies is the lack of information on individual-level activities and other
determinants of personal exposures over the lifetime; existing studies have had to rely on assumptions about
time spent in microenvironments. Moreover, most data are from urban settings and underrepresent many
racial and other population subgroups. The All of Us dataset could fill in the gap in this research question by
providing more reliable data on individuals’ lifetime exposures to ambient environmental air pollution.

Datatype Method Specification
Air quality assessment results
Location data Global Positioning System (GPS)

monitoring

Residence location
Occupation Location

What are the underlying causes of different breast cancer subtypes?
Use Case ID 191820 Cross-Cutting Theme Risk Factors, Prevention, and Wellness

Scientific Category Elucidate Disease Mechanisms

Breast cancer represents a major public health problem. In 2017, >250,000 women in the U.S. received a first
diagnosis of invasive breast cancer and >60,000 of non-invasive breast cancer. This is a heterogeneous disease
with respect to morphologic, molecular, and genomic features, defining subtypes with distinct etiology and
clinical behavior. Understanding the causes of different subtypes is needed to improve risk assessment and
inform precision prevention strategies for screening and primary prevention.

Datatype Method Specification
Breast cancer, metastatic Electronic Health Record (EHR) Every 3 months
Breast cancer, benign Electronic Health Record (EHR) Every 3 months
Breast cancer diagnosis Electronic Health Record (EHR) Every 3 months
Sociodemographics PPI Survey (AOURP) Every 3 years
Mammogram Mammography Every 3 years
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What are the metabolic features of people who develop cancer, compared with
those who do not?

Use Case ID 191860 Cross-Cutting Theme Risk Factors, Prevention, and Wellness
Scientific Category Assess Risk

Cancer is the second leading cause of death in the United States. Recent discoveries within cancer biology
highlight that reprogrammed metabolism is a hallmark of cancer. Whether there are detectable metabolic
perturbations that precede and/or predispose to development of cancer in individuals is not known, however.
New metabolomics technologies make it possible to assay thousands of metabolites simultaneously and could
be applied to blood samples to determine whether such prospective markers exist.

Datatype Method Specification

Cancer information Electronic Health Record (EHR) At specified times anchored to the clinical
event

Diet, self-assessment PPI Survey (AOURP)

Metabolomic profile

Among participants with a genetic defect in the enzyme 22-hydroxylase, does

childhood experience of abuse or trauma lead to increased risk of pituitary
adenoma?

Use Case ID 194834 Cross-Cutting Theme Risk Factors, Prevention, and Wellness

Scientific Category Elucidate Disease Mechanisms

The emotional aftermath of abusive and traumatic experiences during childhood can yield consequences in
adulthood. Some individuals develop illnesses while others remain unaffected. My personal experience as a
clinical psychologist allows me to predict that patients carrying hereditary genetic mutations of the 22-
hydroxylase enzyme are more susceptible to posttraumatic psychiatric disorders. Some of these patients will

also develop pituitary adenomas as a result of chronic hyperstimulation of the hypothalamic-pituitary-adrenal
(HPA) axis.

Datatype Method Specification
Pituitary/hypophysis adenoma diagnosis  Electronic Health Record (EHR) Baseline
Behavioral characteristics, self-assessment Survey Baseline
21-Hydroxylase Enzyme levels Whole Genome Genotyping (WGG) Baseline
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Does HSV infection increase prostate cancer incidence?
Use Case ID 195100 Cross-Cutting Theme Risk Factors, Prevention, and Wellness
Scientific Category Elucidate Disease Mechanisms

Both genital HSV 2 infection and prostate cancer are prevalent diagnoses. The proposed study would answer
the question of whether HSV genital infection in males increases the incidence of prostate cancer.

Datatype Method Specification
Herpes Simplex Virus type 2 (HSV-2) test  Blood draw At specified times anchored to the clinical
results event

Prostate cancer diagnosis

Among elderly participants, what factors distinguish those who have never had a
cancer diagnosis from those who have?

Use Case ID 196120 Cross-Cutting Theme Risk Factors, Prevention, and Wellness
Scientific Category Assess Risk

Identify the population of individuals who are 100 years old, half who may have had a cancer diagnosis and half
with no cancer diagnosis in their lifetime. Survey those individuals as to their life experiences—medical history,
employment history, lifestyle, exercise history, diet, etc. Individuals will provide a blood sample for complete
genetic analysis. What genetic mutations are present which may cause cancer but did not? Look for which life
factors may have prevented cancer from developing.

Datatype Method Specification
Cancer outcomes
Genomic sequence data Whole Genome Sequencing (WGS)

Personal Characteristics

Among patients with autoimmune disease, what characteristics distinguish those
who develop hematologic cancers from those who do not?

Use Case ID 196480 Cross-Cutting Theme Risk Factors, Prevention, and Wellness
Scientific Category Elucidate Disease Mechanisms

Patients with autoimmune diseases have been found to be at a higher risk of certain types of cancers,
particularly hematologic cancers. A recent study found that patients with Sjogren’s were 11 times more likely to
develop a hematologic cancer compared to patients without Sjogren’s. The purpose of this study is to identify
the pathogenic mechanisms leading to the development of blood and other cancers in patients with
autoimmune diseases and better identify which patients are at risk.

Datatype Method Specification

Autoimmune diseases diagnosis
Cancer information
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Are the bacterial metabolites associated with participants’ oral microbiomes more
carcinogenic for participants who drink alcohol, compared to those who do not?
Use Case ID 197067 Cross-Cutting Theme Risk Factors, Prevention, and Wellness

Scientific Category Elucidate Disease Mechanisms

Oral bacteria are known to have both beneficial and detrimental effects on oral health, including carcinogenesis
in the oral cavity. Since ethanol is a good organic solvent, oral bacterial enzymes and toxins may achieve greater
exposure to the oral mucosa as a result of ethanol consumption, facilitating toxin access to intracellular

processes. Subjects with different microbiome profiles and bacterial metabolites can be compared in vitro and
in vivo for carcinogenicity.

Datatype Method Specification
Cancer information Dental records Every 3 months
Dental and oral data Dental records Every 3 months
Diet, self-assessment Food diary

Among young women who do not smoke and do not use alcohol, what

characteristics distinguish those who develop oral cancer from those who do
not?

Use Case ID 197483 Cross-Cutting Theme Risk Factors, Prevention, and Wellness

Scientific Category Elucidate Disease Mechanisms

There is an increasing incidence of oral cancer in younger patients who lack typical risk factors like smoking and
alcohol use. While most head and neck squamous cell carcinoma is male-dominated, this “atypical” oral cancer
seems to be equally distributed between males and females. Environmental factors (e.g., diet, medications, oral

microbiome, etc.) and genetic/epigenetic factors should be studied in this atypical cohort to understand the
emergence of this subtype.

Datatype Method Specification
Cancer information Electronic Health Record (EHR) At specified times anchored to the clinical
event
Environmental samplings and exposure PPI Survey (AOURP)
results
Genomic sequence data Whole Genome Sequencing (WGS)
Cancer outcomes Electronic Health Record (EHR)
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What factors influence a participant’s decision to undergo screening for cancer?
Use Case ID 197744 Cross-Cutting Theme Risk Factors, Prevention, and Wellness
Scientific Category Detect Disease

Survey cancer patients and survivors and question what led them to seek care in the first place. Was it due to
symptoms of disease or because screening or testing found cancer activity? The theory is that patients do not
undergo screenings and testing until they become symptomatic and that many possible influences, including

financial and cultural pressures, prevented them from doing so earlier. What can be done to encourage more
people to seek screening?

Datatype Method Specification

Cancer information PPI Survey (AOURP) Continuous monitoring
Cancer outcomes

Health care participation

Social determinants of health (SDH)

Genotyping data Genomic testing Baseline

Psychological measures Survey Periodically

Access to health care Global Positioning System (GPS) Annually
monitoring

Social determinants of health (SDH) Global Positioning System (GPS) Annually
monitoring

Patient feedback Electronic Health Record (EHR) Annually

Social support Survey Monthly

Can we develop and validate a machine learning approach to cancer diagnosis?
Use Case ID 198264 Cross-Cutting Theme Risk Factors, Prevention, and Wellness
Scientific Category Assess Risk

The early detection of cancer has improved treatment outcomes and patient survival. Building precise risk
prediction models can personalize cancer screening programs to one’s need. The integration of variables
capturing changes in lifestyle factors, exposure history, and molecular markers over time, together with the
opportunity for passive surveillance through data linkage to electronic medical records and cancer registries,
may be necessary to build such models.

Datatype Method Specification
Cancer information Electronic Health Record (EHR)
Lifestyle, self-assessment PPI Survey (AOURP) Every 2 years
Biological Specimens Clinical diagnostic test
Lifestyle, self-assessment Mobile monitor
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Is the incidence of cancer higher among participants who regularly use hair dye?
Use Case ID 198479 Cross-Cutting Theme Risk Factors, Prevention, and Wellness

Scientific Category Elucidate Disease Mechanisms

Hair dyes are commonly used in today’s society, but the long-term health effects are not known. Many hair
dyes contain chemicals that are thought to be potentially carcinogenic. Studies have suggested that hair dyeing
may be associated with an increased risk of lymphoma and possibly breast cancer; however, few prospective

studies have been conducted. Given the extensive use of hair dyes, particularly among women, even a small
increase in risk could have a substantial impact on public health.

Datatype Method Specification
Cosmetic use Survey Every 2 years
Cancer information Electronic Health Record (EHR) Annually
Disease endotypes results Pathology reports Annually

Does psychosocial stress influence treatment outcomes in cancer, including time
to recurrence?

Use Case ID 198633 Cross-Cutting Theme Risk Factors, Prevention, and Wellness

Scientific Category Treat & Cure Disease
In animal models, stress is a trigger for tumor growth and metastasis, yet we have not adequately addressed
this question in human cancer patients or survivors. All of Us could longitudinally assess the biological

experience of psychosocial stress (via a biomarker or wearable technology) at specified times in the cancer
survivorship period and conduct an analysis of time to recurrence or time to death.

Datatype Method Specification
Cancer information

Cancer treatment/therapy

Stress Mobile monitor
Relapse/recurrence

Death
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Do stress-reducing activities or interventions influence cancer survivorship
outcomes, including time to recurrence?

Use Case ID 198636 Cross-Cutting Theme Risk Factors, Prevention, and Wellness
Scientific Category Treat & Cure Disease

Randomized trials could be set within All of Us to test these interventions at specific research sites.

Datatype Method
Cancer information

Specification

Cancer treatment/therapy
Relapse/recurrence
Death

Behavioral characteristics, self-assessment

Is the microbiome of seminal fluid prognostic for risk of prostate cancer?
Use Case ID 198654 Cross-Cutting Theme Risk Factors, Prevention, and Wellness

Scientific Category Elucidate Disease Mechanisms

Prostate cancer has long been suspected to include an infectious etiology, although no agent has been
identified. It is possible that one specific virus or bacterium is not significant, but rather the characteristics of
the entire microbiota to which the prostate is exposed (e.g., the abundance and diversity of all
microorganisms). This may be capturable by examining the seminal fluid microbiome.

Datatype Method Specification
Seminal fluid microbiome sample

Prostate cancer diagnosis
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Among participants with autoimmune disease, what factors distinguish those
who develop lymphoma from those who do not?
Use Case ID 198664 Cross-Cutting Theme Risk Factors, Prevention, and Wellness

Scientific Category Elucidate Disease Mechanisms

Studies have shown that individuals with autoimmune diseases and other immune disorders are at increased
the risk of developing lymphoma later in life, but the biological mechanisms are unclear. Better characterization
of the risk, specific ymphoma subtypes involved, and the impact of treatment, along with an understanding of
disease mechanisms, is critical for prevention of lymphoma in this highly susceptible population.

Datatype Method Specification
Cancer information Electronic Health Record (EHR) Annually
Autoimmune diseases diagnosis Electronic Health Record (EHR) Annually
Lymphoma diagnosis Pathology reports Annually
Treatment/Therapy Electronic Health Record (EHR) Annually
Genotyping data Whole Genome Genotyping (WGG) Baseline

Among women referred for diagnostic breast biopsy, what histologic and
radiologic factors distinguish those who are found to have high-risk breast
precursor lesions from those whose biopsies are benign or preinvasive?
Use Case ID 198677 Cross-Cutting Theme Risk Factors, Prevention, and Wellness

Scientific Category Elucidate Disease Mechanisms
In the U.S., about 1.6 million women a year undergo diagnostic breast biopsy. Although a history of breast
biopsy is associated with increased breast cancer risk, the majority of biopsies range from benign to preinvasive
disease. Characterization of breast biopsy tissues and breast imaging studies among women referred to

diagnostic breast biopsy may facilitate the identification of histologic and radiologic biomarkers that relate to
risk and progression of high-risk breast precursor lesions.

Datatype Method Specification
Breast tissue sample Mammography Annually
Breast cancer, benign Clinical diagnostic test Continuous monitoring
Breast cancer diagnosis Clinical diagnostic test Continuous monitoring
Breast cancer diagnosis Electronic Health Record (EHR) Annually
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What factors support successful cigarette smoking cessation among individuals
who have been diagnosed with cancer?

Use Case ID 198679 Cross-Cutting Theme Risk Factors, Prevention, and Wellness
Scientific Category Maintain & Preserve Health

Cancer patients who smoke cigarettes have increased treatment toxicity and poorer prognosis compared with
former or never-smokers. Only 50%—70% of patients who smoke at the time of diagnosis initially quit, and many
later relapse to smoking. Research is needed to better understand how tobacco users who are diagnosed with

cancer perceive the risks of tobacco use and the benefits of cessation, and to explore factors that support
smoking cessation in these patients.

Datatype Method Specification
Tobacco/Nicotine Use PPI Survey (AOURP) Annually
Cancer information Electronic Health Record (EHR) Annually
Smoking cessation PPI Survey (AOURP) Annually
Sociodemographics Electronic Health Record (EHR)

Sociodemographics PPI Survey (AOURP)

How does tobacco use reduce the efficacy or increase the morbidity of cancer
treatment?

Use Case ID 198683 Cross-Cutting Theme Risk Factors, Prevention, and Wellness
Scientific Category Reduce Disease Impact

Existing evidence does not adequately evaluate the effects with consideration of the patients’ past history of
tobacco use and the tobacco use during and after cancer treatment. The toxicity and expense of many cancer

therapies warrant a better understanding of how concurrent tobacco use undermines efficacy or increases
morbidity.

Datatype Method Specification
Tobacco/Nicotine Use PPl Survey (AOURP) Every 3 months
Cancer information Electronic Health Record (EHR) Baseline and annually
Side effects of treatment/therapy Urine collection
Clinical outcomes Electronic Health Record (EHR)
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What are the optimal type and dose of physical activity for cancer prevention?
Use Case ID 1000760 Cross-Cutting Theme Risk Factors, Prevention, and Wellness
Scientific Category Elucidate Disease Mechanisms

Physical activity is associated with lower risk of various types of cancer, and more recent evidence supports
time spent sitting is positively associated with cancer risk. The optimal dose and types of physical activity for
cancer prevention are not well defined. By collecting more detailed data on bouts, types, intensity, and dose of

activity and sitting patterns, more prescriptive physical activity recommendations can be made, including by
sociodemographic factors (race/ethnicity, SES, gender, etc.).

Datatype Method Specification

Location data Global Positioning System (GPS) Continuous monitoring
monitoring

Physical activity, self-assessment Fitness tracker Continuous monitoring

Physical activity, self-assessment PPI Survey (AOURP) Annually

Sedentary time Diary/journal Monthly

Among cancer survivors, what factors reduce the risk of recurrence?
Use Case ID 1000770 Cross-Cutting Theme Risk Factors, Prevention, and Wellness
Scientific Category Assess Risk

What are the lifestyle behaviors that impact risk/risk reduction of breast cancer recurrence? What are the
genetic characteristics that would predict breast cancer recurrence?

Datatype Method Specification
Cancer outcomes Electronic Health Record (EHR) Annually
Genomic sequence data Blood draw Baseline
Behavioral characteristics, self-assessment Survey Monthly
Behavioral characteristics, self-assessment Wearable electronics Monthly
Environmental assessment results Geographic information system (GIS) code Annually
Tumor characteristics Genomic testing
Genomic sequence data Cell-free DNA sequencing
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What is the relationship between physical activity and cancer incidence and

outcomes?
Use Case ID 1000797

Scientific Category Maintain & Preserve Health

Cross-Cutting Theme Risk Factors, Prevention, and Wellness

Little is known about how aspects of physical activity affect cancer risk and outcomes. Prospective collection of
physical activity/exercise data linked to cancer and other disease outcomes data may lead to new approaches

to risk detection/management.

Datatype

Method

Specification

Physical activity, self-assessment
Physical activity, self-assessment
Genomic sequence data

PPI Survey (AOURP)
Wearable electronics
Whole Genome Sequencing (WGS)

Annually
Continuous monitoring
Baseline

How does exposure to ambient pollution affect breast cancer risk, recurrence,

and survival?
Use Case ID 1000815

Scientific Category Assess Risk

Cross-Cutting Theme Risk Factors, Prevention, and Wellness

A variety of ambient measures may be related to cancer risk. Air pollution is associated with lung cancer and
may influence breast cancer risk. Some air pollutants and air toxins may be estrogenic. For example: PAH, NOx,
metals are hormonally active. Metals such as lead, cadmium, and others are considered “metallo-shearers.”
Conversely, green space and blue space (parks, forests, water) may positively affect well-being, exercise, and
physical activity and prevent obesity, which then might reduce cancer risk. Challenges include interactions
between these exposures such that being outdoors may increase exposure to pollution depending on location

of green space.

Datatype Method Specification
Air quality assessment results Annually
Cancer outcomes Cancer registry Periodically

Chemical exposure assessment results
Environmental assessment results

Sociodemographics

Smartwatch

Environmental Protection Agency (EPA)
data

Fitness tracker

Continuous monitoring
Baseline

Continuous monitoring

Sociodemographics PPI Survey (AOURP) Periodically
Anthropometrics, whole body Electronic Health Record (EHR) Annually
measurements
Anthropometrics, whole body Patient-reported outcome Annually
measurements
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10/8/2018
Health Condition: Cancer

What is the relationship between early diagnosis of prostate cancer and clinical

outcome?
Use Case ID 1000819 Cross-Cutting Theme Risk Factors, Prevention, and Wellness
Scientific Category Assess Risk

l.e., detecting prostate cancer earlier. Mitigate last-stage diagnosis in men.

Datatype Method

Interview

Specification

Mental and psychosocial health, self-
assessment

Baseline

Sociodemographics Electronic Health Record (EHR) Pre- and post-treatment

Health care participation Patient-reported outcome

Electronic Health Record (EHR)

Continuous monitoring

Clinical outcomes Periodically

Is there a measureable association between common physiological
measurements and cancer risk?

Use Case ID 1000827 Cross-Cutting Theme Risk Factors, Prevention, and Wellness

Scientific Category Assess Risk
Little is known about how knowledge of common physiologic measures provides insights on cancer

risk/outcomes. Prospective collection of physiologic data linked to cancer and other disease outcomes data may
lead to new approaches to risk detection/management. This study could explore relationship to omic-based risk

levels as well.

Datatype

Method

Specification

Glucose levels

Pulse

Glucose levels

Glucose levels

Genomic sequence data
Medical Information

Electronic Health Record (EHR)
Wearable electronics

Clinical diagnostic test
Transcutaneous wearable

Whole Genome Sequencing (WGS)
Cancer registry

Annually

Continuous monitoring
During clinic visits
Continuous monitoring
Baseline

Every 3 years
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Health Condition: Cancer

What is the relationship between modifiable behavioral risk factors over the
course of a lifetime and cancer risk/prevention?
Use Case ID 1001015 Cross-Cutting Theme Risk Factors, Prevention, and Wellness

Most Important Scientific Category Maintain & Preserve Health

Modifiable behavioral risk factors such as diet, physical activity, sleep, and tobacco use are known to influence
health outcomes and maintenance across multiple diseases like cancer. Behavioral factors can be measures
over the life course with survey, records, and wearables.

Datatype Method Specification
Diet, self-assessment PPI Survey (AOURP) Every 3 months
Tobacco smoking PPI Survey (AOURP) Annually
Mental and psychosocial health, self- Survey Annually
assessment
Diet, self-assessment Food diary Annually
Tobacco smoking Saliva Every 6 months
Tobacco smoking Carbon monoxide (CO) monitor Every 3 months
Alcohol Use PPI Survey (AOURP) Annually
Alcohol Use Electronic monitoring/recording Every 3 months
Alcohol Use Specimen collection Baseline
Nutritional supplement use Survey Every 3 months
Physical activity, self-assessment Electronic monitoring/recording Continuous monitoring
Sleep assessments Electronic monitoring/recording Continuous monitoring
Mental and psychosocial health, self- Clinical diagnostic test Baseline and at event
assessment
Mental and psychosocial health, self- Electronic monitoring/recording Periodically
assessment
Alcohol Use Electronic Health Record (EHR) Annually
Genotyping data Every 5 years
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Health Condition: Cancer

Does the pattern of physical activity, sleep, and sedentary behavior (24-hour
sleep/activity cycle) engagement/accumulation across the life course influence
the prevention and/or risk for cancer?
Use Case ID 1001103 Cross-Cutting Theme Risk Factors, Prevention, and Wellness

Scientific Category Maintain & Preserve Health
Physical activity, sleep, and sedentary behavior are known, modifiable risk factors for cancer. Yet due to
collection methods in the past, little is known regarding how the patterns of these behaviors affect cancer
prevention and risk. For example, does the way in which you accumulate physical activity throughout the day

matter? Are there critical time points across the life course where the pattern of sedentary behavior influences
cancer risk? Note: This applies to multiple behavioral risk factors (e.g., diet).

Datatype Method Specification

Physical activity, self-assessment PPI Survey (AOURP) Continuous monitoring
Physical activity, self-assessment Wearable electronics Continuous monitoring
Sedentary time Survey Continuous monitoring
Sedentary time Wearable electronics Continuous monitoring
Sleep assessments Wearable electronics Continuous monitoring
Sleep assessments Survey Continuous monitoring
Screen time Survey Continuous monitoring

Can machine learning be used to improve the accuracy of screening
mammography?
Use Case ID 1001141 Cross-Cutting Theme Risk Factors, Prevention, and Wellness

Scientific Category Detect Disease

Description not provided.

Datatype Method Specification
Mammogram Electronic Health Record (EHR) Annually
Cancer information Electronic Health Record (EHR) Baseline
Cancer outcomes Machine learning Annually
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10/8/2018
Health Condition: Cancer

How does the natural history of disease (e.g., colon cancer) differ between cases

detected via screening (pre-clinical) and those detected via symptomatic
presentation (clinical)?

Use Case ID 1001144 Cross-Cutting Theme Risk Factors, Prevention, and Wellness

Scientific Category Treat & Cure Disease

Overarching: How does early detection of disease alter natural history? Could be applied to many diseases.

Datatype Method Specification
Colon cancer diagnosis Imaging Baseline
Clinical outcomes Electronic Health Record (EHR) Every 2 months
Quality of life Survey Monthly
Microbiome sample Smart toilet Baseline

Do interventions to improve mental health/positivity affect treatment outcomes
and long-term survival in cancer?
Use Case ID 1001165 Cross-Cutting Theme Risk Factors, Prevention, and Wellness

Scientific Category Elucidate Disease Mechanisms
State of mental health likely influences outcomes in disease. Establishing effective strategies to improve mental
health during cancer diagnosis and treatment could improve outcomes. Screening All of Us cancer patients in
two cohorts. Those who engage/defer mental health strategies could define effective strategies.

Datatype Method Specification

Mental health treatment Electronic Health Record (EHR) Periodically

Social relationships Electronic Health Record (EHR) Periodically

Family relationships Electronic Health Record (EHR) Periodically
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10/8/2018

What is the effect of diet and exercise on quality of life post-cancer treatment?

Use Case ID 1001173

Cross-Cutting Theme Risk Factors, Prevention, and Wellness
Scientific Category Maintain & Preserve Health

Many cancer patients experience decreased QOL during treatment. Could a change in diet and structured
exercise program post-treatment impact QOL? Collection of surveys and data from wearables.

Datatype

Method

Specification

Clinical outcomes
Diet, self-assessment
Clinical outcomes

Mental and psychosocial health, self-
assessment

Physical activity, self-assessment

Cancer outcomes

Electronic Health Record (EHR)
Diet history questionnaire
Survey

Survey

Activities Completed over Time in 24

Hours (ACT-24)
Survey

Every 3 months
Baseline

Baseline

Baseline and at event

Baseline and at event

Baseline

What is the relationship between lifetime history of body weight/obesity and
cancer? Are there differences across racial/ethnic populations?

Use Case ID 1001183

Description not provided.

Cross-Cutting Theme Risk Factors, Prevention, and Wellness

Scientific Category Elucidate Disease Mechanisms

Datatype

Method

Specification

Sociodemographics
Body fat percentage
Body fat percentage
Cancer outcomes

PPI Survey (AOURP)

Electronic Health Record (EHR)
Magnetic Resonance Imaging (MRI)
Electronic Health Record (EHR)

Baseline

Baseline and at event
Baseline and at 5 years
Annually
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Health Condition: Cancer

What genetic and environmental factors are associated with non-syndromic
cancers in patients younger than 40?
Use Case ID 1001199 Cross-Cutting Theme Risk Factors, Prevention, and Wellness

Scientific Category Assess Risk

Description not provided.

Datatype Method Specification
Genomic sequence data Whole Genome Sequencing (WGS) Baseline
Tobacco smoking PPI Survey (AOURP) Baseline
Genotyping data Whole Genome Genotyping (WGG) Baseline
Pesticides exposure assessment results Blood draw Baseline
Heavy Metal Panel results Blood draw Baseline
Diet, self-assessment PPI Survey (AOURP) Baseline

How does (short-term) physical activity and/or (long-term) physical fitness affect
recovery from cancer treatment?
Use Case ID 1001237 Cross-Cutting Theme Risk Factors, Prevention, and Wellness
Scientific Category Reduce Disease Impact
There is variability in the speed and extent to which patients recover from cancer treatments. This is intended

to discern whether patients with higher fitness recover better/faster and whether becoming more active in the
short term improves recovery.

Datatype Method Specification
Prescription medication\treatment Electronic Health Record (EHR) Pre- and post-treatment
Urinary tract infection (UTI) diagnosis Clinical assessment Pre- and post-treatment
Inflammation disorder diagnosis Clinical assessment Pre- and post-treatment
Sleep disorder information Clinical assessment Pre- and post-treatment
Radiation-related disease Clinical assessment Pre- and post-treatment
Ability to perform activities of daily life Clinical assessment Pre- and post-treatment
(ADL) assessment results

Cardiopulmonary assessment Clinical assessment Pre- and post-treatment
Health care participation Electronic Health Record (EHR) Pre- and post-treatment
Treatment/Therapy Electronic Health Record (EHR) Pre- and post-treatment
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10/8/2018
Health Condition: Cancer

Does the performance of breast cancer screening depend on underlying breast
cancer risk?

Use Case ID 1001239 Cross-Cutting Theme Risk Factors, Prevention, and Wellness

Scientific Category Assess Risk

Breast cancer can be better stratified to identify which individuals might be best served with higher and lower
screening frequencies and different screening modalities (mammography, tomosynthesis, and breast MRI). An

observational study is needed to investigate multiple parameters of risk relative to the performance of breast
cancer screening.

Datatype Method Specification

Lifestyle, self-assessment PPI Survey (AOURP) Annually for 5 years
Outcomes Electronic Health Record (EHR) Annually for 5 years
Family clinical outcomes Electronic Health Record (EHR) Annually for 5 years
Breast cancer screening information Electronic Health Record (EHR) Annually for 5 years

Genomic sequence data Whole Genome Sequencing (WGS) Baseline

Among participants who develop cancer in adulthood, do survivors of pediatric
cancer exhibit increased resistance to treatment and/or increased mortality?
Use Case ID 1001241 Cross-Cutting Theme Risk Factors, Prevention, and Wellness

Scientific Category Assess Risk

Pediatric cancer post-treatment: resistance, early onset, mortality.

Datatype Method Specification
Genomic sequence data Whole Exomic Sequencing (WES) Baseline
Microbiome sample Whole Genome Genotyping (WGG) Pre- and post-treatment

Genotyping data Pre- and post-treatment

Mental and psychosocial health, self- Patient-reported outcome Daily

assessment

Cancer outcomes Electronic Health Record (EHR) Annually
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10/8/2018

Can we define and validate a comprehensive risk profile for major cancer types
and assess how an individual’s risk changes over the lifetime?

Use Case ID 1001253

Scientific Category Assess Risk

To understand the distribution of future cancer risk in All of Us and to elucidate the determinants of cancer risk
for the major forms of cancer controlling for those factors. It is necessary to collect information about all the

known risk factors for the major cancers. Change in these risk factors is essential, because risk changes with
changes in behaviors and exposures.

Cross-Cutting Theme Risk Factors, Prevention, and Wellness

Datatype Method Specification
Environmental samplings and exposure Geospatial tracking Annually
results

Risk factors, self-assessment Survey Annually
Cancer outcomes Electronic Health Record (EHR) Annually

Risk factors, self-assessment

Continuous monitoring

Among participants with metabolic dysfunction, what factors distinguish those

who develop cancer from those who do not?

Use Case ID 1001254

Cross-Cutting Theme Risk Factors, Prevention, and Wellness
Scientific Category Elucidate Disease Mechanisms

Diabetes, obesity, insulin resistance, sleep disturbances, and other components of metabolic syndrome may
increase risk for many cancers and influence outcomes following treatment. Understanding how these factors
relate to cancer risk may be important for developing prevention strategies.

Datatype

Method

Specification

Physical activity, self-assessment
Biological Specimens

Diet, self-assessment

Clinical outcomes

Anthropometrics, whole body
measurements

Prescription medication\treatment

Wearable electronics
Clinical diagnostic test
Smartwatch

Survey

Clinical assessment

Prescription drug records

Continuous monitoring
Every 6 months
Periodically

Annually

Annually

Annually
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Health Condition: Cancer

What is the association between newer-generation oral contraceptives and cancer
risk?
Use Case ID 191851 Cross-Cutting Theme Therapeutic and Preventive Interventions

Scientific Category Elucidate Disease Mechanisms

Prior research studies have found that oral contraceptive (OC) use is associated with decreased risks of several
cancers, and current use increases risk for breast cancer. However, most of these studies have been limited to
women who used early-generation OCs, which contained higher estrogen concentrations and androgenic
progestins compared to drugs used today. Although research suggests that newer drugs are still associated with
early breast cancer risk, their influence on other cancers is largely unexplored. Differences in hormone
formulations among the newer-generation OCs and their effects on cancer have also not yet been explored.

Datatype Method Specification
Hormonal contraceptive use Survey Baseline
Prescription medication\treatment Survey Every 3 years
Prescription medication\treatment Electronic Health Record (EHR)

Cancer information Electronic Health Record (EHR)

What factors can help identify breast and prostate cancers that do not require
aggressive treatment?
Use Case ID 192291 Cross-Cutting Theme Therapeutic and Preventive Interventions

Scientific Category Treat & Cure Disease

What factors can be looked at (e.g., markers, other tests) that could then be correlated with aggressiveness of a
cancer?

Datatype Method Specification
Cancer outcomes

Sociodemographics

Genomic analyses Whole Genome Sequencing (WGS)
Clinical outcomes
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10/8/2018
Health Condition: Cancer

Among cancer patients who stop treatment after initially responding, what factors
affect the time to recurrence?
Use Case ID 194348 Cross-Cutting Theme Therapeutic and Preventive Interventions

Scientific Category Treat & Cure Disease
Cancer patients who have responded to therapy but then stopped therapy for various reasons (including side
effects, cost, etc.) should be identified and then followed to determine if their cancer will reoccur. It will also be
relevant to determine if the cancer again responds to therapy if the patients resume the treatment.

Datatype Method Specification
Clinical outcomes

Continuous monitoring

At specified times anchored to the clinical
event

Prescription medication\treatment Electronic Health Record (EHR) Continuous monitoring

Clinical outcomes

Among participants with rare diseases, including renal medullary carcinoma,
what treatments lead to the best outcomes?

Use Case ID 194998 Cross-Cutting Theme Therapeutic and Preventive Interventions
Scientific Category Treat & Cure Disease

| have a cousin who is undergoing chemotherapy for renal medullary carcinoma, a cancer specific to patients
with sickle cell. Aside from the fact that we need to discover a means of eradicating sickle cell from our planet,
will the All of Us program be used to further research into the development of better treatment options for

patients who develop this cancer? The pool of candidates is very small due to rarity of the incidence of the
cancer.

Datatype Method Specification

Cancer information Clinical diagnostic test Continuous monitoring
Family clinical outcomes Blood draw Baseline

Perceived outcomes - patient Whole Genome Sequencing (WGS)

Sickle cell anemia diagnosis
Renal medullary carcinoma diagnosis
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Health Condition: Cancer

What is the incidence and timing of thromboembolism after cancer diagnosis?

Use Case ID 196911 Cross-Cutting Theme Therapeutic and Preventive Interventions
Scientific Category Treat & Cure Disease

Conduct research to understand the epidemiology of thromboembolism after cancer diagnosis and identify the
contributing factors. Thromboembolism can cause treatment dilemma, as many anticancer treatments cause
thrombocytopenia. Better understanding of the timing and risk factors can provide evidence-based
management of cancer patients without the risks of life-threatening bleeding or thromboembolism. Possible
risk factors include but are not limited to cancer type, anticancer therapy, and stress.

Datatype Method Specification

Cancer information Electronic Health Record (EHR) At specified times anchored to the clinical
event

Prescription medication\treatment Prescription drug records At specified times anchored to the clinical
event

Complete blood count (CBC) At specified times anchored to the clinical

event
Thromboembolism diagnosis Clinical diagnostic test At specified times anchored to the clinica
event
Physical activity, self-assessment Activity monitor At specified times anchored to the clinica
event

Are microbial tumor characteristics predictive of cancer treatment effects and
survival?

Use Case ID 197353 Cross-Cutting Theme Therapeutic and Preventive Interventions
Scientific Category Treat & Cure Disease

Microbiota has been found in tumor tissues, and these communities are often found to differ from the
neighboring healthy tissue. Current studies tend to be small and from single cancer centers. We propose
collecting tumor samples for microbial analysis in conjunction with cancer treatment data to evaluate microbial
characteristics that predict successful treatment. Comparisons can be made to evaluate microbial compositions
that are associated with longer survival after cancer treatment.

Datatype Method Specification
Microbiologic specimen evaluation Tissue biopsy At specified times anchored to the clinical
event
Clinical outcomes Electronic Health Record (EHR) Continuous monitoring
Cancer information Electronic Health Record (EHR) Continuous monitoring
Clinical outcomes Death records Continuous monitoring
Lifestyle, self-assessment PPI Survey (AOURP) Annually
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Health Condition: Cancer

Are participants with untreated pancreatitis at higher risk of developing
pancreatic cancer?
Use Case ID 198524 Cross-Cutting Theme Therapeutic and Preventive Interventions
Scientific Category Elucidate Disease Mechanisms
Description not provided.

Datatype Method Specification

Pancreatic cancer diagnosis Electronic Health Record (EHR)
Inflammation disorder diagnosis

Does the addition of nonselective beta-blockers to cancer therapy result in better
treatment outcomes?

Use Case ID 198635 Cross-Cutting Theme Therapeutic and Preventive Interventions
Scientific Category Treat & Cure Disease

Animal models are providing compelling evidence that activating the beta-adrenergic pathway (via stress)
results in tumor growth and metastasis. Beta-blockers blunt this effect in animals. All of Us could design a
randomized intervention trial to test this potential benefit in humans. An observational approach could also be

taken with careful attention to pharmacoepidemiological principles and biases, such as confounding by
indication.

Datatype Method Specification
Cancer information

Cancer treatment/therapy
Beta blocker use
Clinical outcomes

Sociodemographics
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Health Condition: Cancer

Can we develop and validate a risk model to guide treatment decisions for newly
diagnosed prostate cancer?

Use Case ID 198659 Cross-Cutting Theme Therapeutic and Preventive Interventions
Scientific Category Treat & Cure Disease

Although prostate cancer is the most common cancer among men in the U.S., many men have indolent tumors
that are unlikely to cause death in a man’s lifetime. Determining which prostate tumors are likely to lead to
death is of critical clinical importance to prevent unnecessary treatment and unwanted side effects.

Understanding factors related to disease etiology and progression and developing risk models are essential for
personalized medicine and developing better treatment strategies.

Datatype Method Specification

Cancer information Electronic Health Record (EHR) Annually

Cancer information Pathology reports Every 3 months

Prostate screening results Electronic Health Record (EHR) Annually

Genotyping data Whole Genome Genotyping (WGG) Baseline

Prostate-Specific Antigen (PSA) levels Blood draw At specified times anchored to the clinical

event

Does low-intensity physical activity reduce cancer risk?

Use Case ID 198704 Cross-Cutting Theme Therapeutic and Preventive Interventions
Scientific Category Elucidate Disease Mechanisms

We propose to investigate risk of developing cancer in a cohort of 100,000 All of Us participants using NClI’s
Activities Completed over Time in 24 Hours (ACT-24) recall system (doi.org/10.1249/MSS.0000000000001428)

and research-grade accelerometers. Cases of incident cancer will be captured via linkage to state cancer
registries.

Datatype Method Specification
Physical activity, self-assessment Activity monitor Every 3 years
Physical activity, self-assessment Activities Completed over Time in 24
Hours (ACT-24)
Cancer information Electronic Health Record (EHR) Every 2 years
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All of Us Research Program Use Cases 10/8/2018
Health Condition: Cancer

How do changes in risk behaviors over long periods of time influence a person’s
lifetime cancer risk?

Use Case ID 1000737 Cross-Cutting Theme Therapeutic and Preventive Interventions
Scientific Category Other

Cancer develops over a long time period. Behavioral factors such as smoking, diet, and physical activity all
contribute to risk and are correlated. Changes in these risk factors can influence risk profoundly. For example,
stopping smoking reduces risk dramatically. To better understand known risk factors and study new ones, we
need study participants who are willing and complete questionnaires frequently over years. This points to the
need to understand study participants’ motivations and what return of value the researchers can provide to
keep study participants engaged long term and who are those who don’t continue.

Datatype Method Specification
Motivation for research participation PPI Survey (AOURP) Every 2 years
Feelings about health research PPI Survey (AOURP) Every 2 years
Risk factors, self-assessment PPI Survey (AOURP) Every 6 months
Sociodemographics PPI Survey (AOURP) Baseline

Are women with autoimmune diseases at decreased risk for cancer?
Use Case ID 1000782 Cross-Cutting Theme Therapeutic and Preventive Interventions

Scientific Category Assess Risk

Are women with autoimmune diseases at decreased rick for cancer? Do specific allergies correlate with
immunotherapy efficacy?

Datatype Method Specification

Lifestyle, self-assessment PPI Survey (AOURP) Baseline
Sociodemographics PPl Survey (AOURP) Baseline
Treatment/Therapy Electronic Health Record (EHR) Annually

Specified Biomarkers Allergy testing Every 4 years

Air quality assessment results Continuous monitoring
Genomic analyses Genomic testing Baseline

Asthma diagnosis PPl Survey (AOURP) Annually
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Health Condition: Cancer

Among participants who are actively being treated for cancer, what is the
difference in severity of side effects between those who exercise and those who
do not?

Use Case ID 1000884 Cross-Cutting Theme Therapeutic and Preventive Interventions

Scientific Category Reduce Disease Impact

Exercise has demonstrated the benefits on the immune, neurologic, cardiovascular, metabolic, and
musculoskeletal systems. There have been well-controlled RCTs documenting the efficacy of exercise to
improve side effects during cancer treatment. However, the extent to which these benefits occur outside of an
RCT is entirely unknown. This is a question of effectiveness.

Datatype Method Specification

Physical activity, self-assessment Activity monitor Continuous monitoring
Physical activity, self-assessment Actigraphy Continuous monitoring
Behavioral characteristics, self-assessment Survey Periodically

Physical activity, self-assessment PPI Survey (AOURP) Periodically

Cancer outcomes Electronic Health Record (EHR) Annually

What is the optimal dose and type of exercise to reduce recurrence risk/increase
survival after a cancer diagnosis?
Use Case ID 1000892 Cross-Cutting Theme Therapeutic and Preventive Interventions

Scientific Category Reduce Disease Impact

Multiple mechanistic pathways have been proposed underlying the hypothesized role of exercise in reducing
recurrence risk and increasing survival. Observational studies thus far have established a significant association
of exercise and reduced recurrence and increased survival for a subset of hormonally related cancers. However,
the relative contribution of modes of activity beyond aerobics and the optimal (minimally effective) dose for
clinical impact remain to be elucidated.

Datatype Method Specification
Physical activity, self-assessment PPI Survey (AOURP) Annually
Death Death records Annually
Relapse/recurrence Biochemical assay Annually
Relapse/recurrence Imaging Annually
Relapse/recurrence Blood draw Annually
Sensor data Actigraphy Annually
Sensor data Activity monitor Annually
Cancer outcomes Electronic Health Record (EHR) Annually
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Health Condition: Cancer

What components of diet and nutrition correlate with positive treatment outcomes
in cancer?
Use Case ID 1000957 Cross-Cutting Theme Therapeutic and Preventive Interventions
Scientific Category Maintain & Preserve Health
Given that overall nutritional status can influence system(s) functional status, establish dietary components

correlating positively with treatment outcomes. These components could then be used in pragmatic clinical
(real-world) trials.

Datatype Method Specification

Medical Information Electronic Health Record (EHR) Per event

Diet, self-assessment Food diary Continuous monitoring
Health care cost Survey Periodically
Anthropometrics, whole body Electronic Health Record (EHR) Periodically
measurements

Diseased, Missing, Filled Surface Score Electronic Health Record (EHR) Periodically

(DMFS)

Bone density Dual-energy X-ray Absorptiometry (DXA)  Periodically

Tumor characteristics Clinical assessment Periodically

Can imaging be used to assess whether a cancer patient is responding to
treatment early in the course of therapy?
Use Case ID 1001054 Cross-Cutting Theme Therapeutic and Preventive Interventions

Scientific Category Treat & Cure Disease

Develop 4D precision imaging to assess the cancer treatment effectiveness and early responses.

Datatype Method Specification
Cancer outcomes Electronic Health Record (EHR) Post-event or at least annually
Imaging Electronic Health Record (EHR) Post-event or at least annually
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Can data identify or predict the development of side effects or other health
conditions during or post cancer treatment to provide therapeutic interventions?

Use Case ID 1001061

Scientific Category Maintain & Preserve Health

Cross-Cutting Theme Therapeutic and Preventive Interventions

The development of side effects can impact the preservation of health in cancer patients. Data collected on
medical events or test procedures ordered can inform changes in health status of cancer patients/survivors.

Datatype

Method

Specification

Medical Information

Prescription medication\treatment
Treatment data/specifics records
Health care cost

Patient-reported outcomes

Sleep assessments

Sleep assessments

Weight

Weight

Social determinants of health (SDH)
Social determinants of health (SDH)

Electronic Health Record (EHR)
Electronic Health Record (EHR)
Electronic Health Record (EHR)

Survey

Survey

Electronic monitoring/recording
Survey

Electronic monitoring/recording
PPl Survey (AOURP)

Electronic monitoring/recording

Every 3 months

Every 3 months

Every 3 months

Every 3 months
Baseline and at event
Baseline and at event
Continuous monitoring
Baseline and at event
Continuous monitoring
Baseline and at event
Periodically

Among cancer patients, what psychosocial factors are most strongly associated
with treatment adherence and outcomes?

Use Case ID 1001080

Scientific Category Treat & Cure Disease

Cross-Cutting Theme Therapeutic and Preventive Interventions

What psychosocial issues have the biggest impact on treatment adherence and outcomes?

Datatype

Method

Specification

Cancer outcomes

Treatment data/specifics records
Psychological measures
Psychological measures
Adherence to treatment
Adherence to treatment
Adherence to treatment

Electronic Health Record (EHR)
Electronic Health Record (EHR)
Survey

Electronic Health Record (EHR)
Electronic Health Record (EHR)
Claims data

Mobile monitor

Post-event or at least annually
Post-event or at least annually
Post-event or at least annually
Post-event or at least annually
Continuous monitoring
Continuous monitoring
Continuous monitoring
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All of Us Research Program Use Cases 10/8/2018
Health Condition: Cardiorespiratory and Blood

Does early lung function predict development of chronic obstructive pulmonary
disease (COPD)?

Use Case ID 196851 Cross-Cutting Theme Environmental and Other Contextual Effects
Scientific Category Assess Risk

Population-based cohort study. Exposures: Smoking history, environmental exposure (home: cooking,
environmental tobacco smoke, mold), geospatial pollution (PM 2.5, 10, etc.). Diet habits, DNA, family history,
lung function measured over time (spirometry with and without bronchodilation), social determinants of

health, and other sociodemographic characteristics. Collection of health symptoms and status (HRQolL,
symptoms).

Datatype Method Specification
Chronic obstructive pulmonary disease Spirometry Annually
(COPD) diagnosis

Behavioral characteristics, self-assessment Survey Annually
Health literacy Survey Annually
Depression diagnosis PPI Survey (AOURP) Annually
Diet, self-assessment Food diary Annually

How do common environmental exposures impact cardiovascular (CV) outcomes?
Use Case ID 196871 Cross-Cutting Theme Environmental and Other Contextual Effects
Scientific Category Assess Risk

We are constantly exposed to environmental exposures such as air pollution, allergens, and manmade
chemicals. All of Us offers a unique opportunity to collect such exposures both passively (e.g., linking to local
environmental data) and actively (e.g., using novel mHealth devices to measure new data from individual All of
Us participants). These can be overlaid with behavioral, clinical, genomics, and biological data in All of Us to
assess complex interplay and effects on cardiovascular and other health outcomes.

Datatype Method Specification
Air quality assessment results

Allergens assessment results
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Health Condition: Cardiorespiratory and Blood

Does adding environmental exposures at the primary residence to cardiovascular
risk scores improve risk prediction?

Use Case ID 196906 Cross-Cutting Theme Environmental and Other Contextual Effects
Scientific Category Assess Risk

The American College of Cardiology/American Heart Association Atherosclerotic Cardiovascular Disease risk
score is a well-known and widely used risk score that provides 10-year risk estimates. However, this score does
not account for environmental exposures as experienced at a person’s primary residence, many of which are
strongly associated with cardiovascular disease. Using All of Us, we can evaluate whether measurements of
environmental pollution at the home improve risk estimates.

Datatype Method Specification
Environmental samplings and exposure Annually
results

Cardiopulmonary assessment Electronic Health Record (EHR) Annually
Residence location PPI Survey (AOURP)

Atherosclerotic Cardiovascular Disease Electronic Health Record (EHR)

(ASCVD) diagnosis

Geocode data Survey

In elderly with stable obstructive coronary disease, what factors predict long-term
stability?
Use Case ID 196907 Cross-Cutting Theme Environmental and Other Contextual Effects

Scientific Category Reduce Disease Impact

The number of elderly with heart disease is growing. All of Us can address key questions by following the clinical
management and outcome of these patients—e.g., among elderly patients with recently diagnosed chronic
stable obstructive coronary disease, what factors (comorbidity, genomics, socio/environmental, behavioral)
predict long-term stability with medical management alone versus coronary revascularizations? And how does
this vary by subgroups (race, sex, etc.)? Answers can inform future trials.

Datatype Method Specification
Clinical outcomes Electronic Health Record (EHR)
Prescription medication\treatment Prescription drug records
Angiogram Angiography
Cardiopulmonary assessment Electronic Health Record (EHR)
61 of 562

All
oUs



All of Us Research Program Use Cases 10/8/2018
Health Condition: Cardiorespiratory and Blood

What are the long-term pulmonary and cardiovascular consequences of
premature birth from childhood into adulthood?

Use Case ID 197148 Cross-Cutting Theme Environmental and Other Contextual Effects
Scientific Category Maintain & Preserve Health

This study will enroll premature infants at the time of birth in order to follow the children in phases from birth
to adulthood to test the central hypothesis that premature birth permanently impairs normal pulmonary and
cardiovascular development, resulting in the development of common and rare cardiopulmonary conditions
that reduce cardiopulmonary function throughout life. Phase | will study children from birth to 8 years of age,
with subsequent phases to study older ages.

Datatype Method Specification
Health and phenotype data Electronic Health Record (EHR) Annually
Blood pressure Physical exam Annually
Pulmonary assessment results Clinical diagnostic test

Ventricle function Echocardiography Every 2 years

What factors promote and preserve ideal cardiovascular health across the
lifespan?
Use Case ID 197392 Cross-Cutting Theme Environmental and Other Contextual Effects

Scientific Category Maintain & Preserve Health

Numerous studies have shown that cardiovascular health declines from childhood through adulthood. The
preservation or promotion of ideal cardiovascular health is influenced by biological, environmental, and
behavioral factors, including diet, physical activity, smoking status, body mass index, and biomedical indices
such as blood glucose, blood pressure, and blood lipids.

Datatype Method Specification

Air quality assessment results Annually

Diet, self-assessment Biochemical assay Annually

Behavioral characteristics, self-assessment Survey Upon enrollment and first obstetrical visit
Lipids panel results Annually

Blood pressure
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How do environmental chemicals influence comorbid chronic diseases?
Use Case ID 198500 Cross-Cutting Theme Environmental and Other Contextual Effects
Scientific Category Assess Risk

Two of the greatest public health challenges facing the U.S. today are obesity and asthma. These two comorbid
conditions are also implicated in downstream disorders such as diabetes and CVD. There is evidence that
environmental exposures contribute to a rapid increase in disease incidence. Using the All of Us cohort to
understand how environmental exposures exacerbate the comorbidity between these conditions and
subsequent disease progression will aid in developing intervention approaches for patients. ***

Datatype Method Specification
Asthma diagnosis Electronic Health Record (EHR) Baseline
Obesity diagnosis Electronic Health Record (EHR) Annually
Diabetes diagnosis Electronic Health Record (EHR) Annually
Environmental samplings and exposure PPI Survey (AOURP) Annually
results

Air quality assessment results Every 3 months

How does environmental airborne exposures affect nasal symptoms and disease?
Use Case ID 198576 Cross-Cutting Theme Environmental and Other Contextual Effects
Scientific Category Assess Risk

Collect symptom diaries from individual across a range of exposures and correlate exposures with disease;
determine if genetics, health characteristics, and demographic are associated with airway disease. Measure
nasal inflammation and microbes in a subset of patients to determine mechanisms. Determine if genotype
affects symptoms. Determine if there is an epigenetic signature of exposure in the nasal epithelium, and
correlate that signature with symptoms and nasal inflammation.

Datatype Method Specification

Perceived outcomes - patient Survey Every 3 months

Clinical outcomes Survey At specified times anchored to the clinical
event

Epigenomic/epigenetic markers Genomic testing Continuous monitoring

Air quality assessment results
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What exposures impact the natural history of lung disease and its severity?
Use Case ID 198647 Cross-Cutting Theme Environmental and Other Contextual Effects

Scientific Category Assess Risk
It is well known that the environment, behavior, and occupation play an important role in the development of
lung diseases. We suggest tracking data on variables that can further elucidate these relationships, including
detailed tobacco use histories (including products used), occupational exposures, and environmental exposures
(including residential). This can help determine exposures that lead to development of fixed airway obstruction
and are associated with increased severity of lung disease.

Datatype Method Specification

Environmental samplings and exposure
results

Tobacco/Nicotine Use
Lung disease information
Clinical outcomes

What are the contributions of genetic, environmental, and dietary factors to
peripheral atherosclerosis?
Use Case ID 198744 Cross-Cutting Theme Environmental and Other Contextual Effects

Scientific Category Elucidate Disease Mechanisms
Peripheral artery disease (PAD) affects about 13% of the population over 50 years of age and it is an important
cause of morbidity and mortality. The ankle brachial index (ABI) is an inexpensive and noninvasive test used to
screen for PAD, and an abnormal value is associated with increased cardiovascular events. Adding the collection
of serial ABIs to the All of Us database will allow for numerous future studies aimed at defining the role of
genetic and environmental factors in the development of PAD.

Datatype Method Specification
Blood pressure

Genomic analyses Whole Genome Genotyping (WGG)

Diet, self-assessment PPI Survey (AOURP)

Lifestyle, self-assessment PPl Survey (AOURP)

Peripheral artery disease diagnosis
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How do cleaning products at home and school impact development of asthma in
children?

Use Case ID 198745 Cross-Cutting Theme Environmental and Other Contextual Effects
Scientific Category Maintain & Preserve Health
Description not provided.

Datatype Method Specification
Personal care product use Survey
Asthma attacks Survey

Asthma diagnosis

Environmental samplings and exposure
results

How does the home environment impact asthma development in children?
Use Case ID 198746 Cross-Cutting Theme Environmental and Other Contextual Effects
Scientific Category Maintain & Preserve Health
This study would look at aspects of the home environment, including cleaning products, address or block group

for GIS mapping, proximity to roadways or certain agricultural or industrial facilities, pets, number of people
living in the household, type of flooring, building structure, ventilation, type of heat, mold, and moisture level.

Datatype Method Specification
Asthma attacks

Environmental samplings and exposure PPI Survey (AOURP)

results

Air quality assessment results
Geocode data
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Does neighborhood-scale air quality affect the metabolome and health outcomes?

Use Case ID 198765 Cross-Cutting Theme Environmental and Other Contextual Effects
Scientific Category Assess Risk

Neighborhoods nominated for testing by underserved, understudied vulnerable persons with environmental
injuries and illnesses, including toxicant-induced loss of tolerance (TILT), multiple chemical sensitivities, toxicant-
induced encephalopathies, myalgic encephalomyelitis (ME), CFS, and asthma. Of particular concern on the
neighborhood scale are pesticides and hydrophobic organic chemicals—especially those emitted in laundry
exhaust—and their impact on the most vulnerable populations.

Datatype Method Specification
Air quality assessment results

Environmental assessment results Survey

Metabolomic profile Urine collection

Residence location PPI Survey (AOURP)

Toxicant-induced loss of tolerance (TILT)  Electronic Health Record (EHR)

diagnosis

Does real-time knowledge of air quality improve early detection of respiratory
exacerbations?
Use Case ID 1001074 Cross-Cutting Theme Environmental and Other Contextual Effects
Scientific Category Reduce Disease Impact
Can easily be A/B-tested with a mobile app.

Datatype Method Specification
Sociodemographics PPI Survey (AOURP) Baseline

Air quality assessment results Daily

Asthma diagnosis Electronic Health Record (EHR) During clinic visits
International Statistical Classification of Electronic Health Record (EHR) Annually
Diseases and Related Health Problems

(ICD) codes record

Access to health care PPI Survey (AOURP) Baseline

Air quality assessment results Personal air pollution monitor Daily
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Does access to green space correlate with heart, lung, blood, and sleep disease
incidence?
Use Case ID 1001137 Cross-Cutting Theme Environmental and Other Contextual Effects

Scientific Category Assess Risk

Description not provided.

Datatype Method Specification
Medical Information Electronic Health Record (EHR) Annually
Geocode data Survey Annually
Environmental assessment results Survey Annually
Location data Wearable electronics Annually
Behavioral characteristics, self-assessment Survey Ongoing
Physical activity, self-assessment Wearable electronics Ongoing
Physical activity, self-assessment PPI Survey (AOURP) Ongoing

Does a person’s environment influence the incidence or morbidity from
respiratory and cardiovascular disease?
Use Case ID 1001243 Cross-Cutting Theme Environmental and Other Contextual Effects

Scientific Category Elucidate Disease Mechanisms
The environmental determinants of most respiratory and cardiac diseases are largely understudied and
unknown. Most data have focused on ambient or traffic-related air pollution exposure. After-exposures may
contribute not just to respiratory and CVD but to many other diseases. They may also impact response to

treatment. Examples of types of exposures: ambient air pollution; microbial; light; noise; toxicants inhaled,
ingested, absorbed through skin, etc.; social interactions, proximity to pollution sources.

Datatype Method Specification
Location data Global Positioning System (GPS) Continuous monitoring
monitoring
Cardiac outcomes Electronic Health Record (EHR) Annually
Lung disorders outcomes Electronic Health Record (EHR) Annually
Omics Blood draw Annually *GC
Occupational exposures assessment Occupational Exposure Matrix (OEM) Annually
results
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Among asthma patients, what genes are associated with hypersensitivity to
inhaled corticosteroids?

Use Case ID 192290 Cross-Cutting Theme Genomics and Other Omics

Scientific Category Treat & Cure Disease

1) Bin asthma patients for hypersensitivity to inhaled corticosteroids (hypersensitivity: “dose-dependent slow
but steady strangulation”). Improvement may be determined simultaneously, allowing complete
characterization of response to treatment, according to drug, dosage, duration of treatment, etc. While this
study is limited to inhaled corticosteroids, other drug treatments may be performed similarly. 2) Determine
genetic differences: genes, alleles, expression, epigenetic status. 3) Correlate.

Datatype Method Specification
Asthma attacks
Asthma treatment record

Genomic analyses
Epigenomic/epigenetic markers
Side effects of prescription medication

Among participants with confirmed pollen allergy, what environmental exposures
impact the incidence of asthma attacks?

Use Case ID 192317 Cross-Cutting Theme Genomics and Other Omics
Scientific Category Assess Risk

A cohort of asthma patients (who believe they have a pollen allergy) would undergo genetic testing to identify
genetic markers. Those patients would undergo blood and skin allergy testing to confirm the allergy, and then
the patients would utilize a mobile monitor to track the weather and environmental exposures (especially
pollen) that are causal to asthma incidences. With a more complete picture of pollen allergen impacts on
patients, they would be able to limit the negative health outcomes.

Datatype Method Specification

Environmental samplings and exposure Mobile monitor
results

Asthma attacks

Continuous monitoring

At specified times anchored to the clinical

event
Allergies diagnoses Skin allergy test Baseline
Genotyping data Whole Exomic Sequencing (WES) Continuously for 1 week duration at 1

month, 6 months, and 1 year
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Using the AOURP longitudinal cohort, can a set of risk factors be identified
creating a unified theory of atherosclerosis?
Use Case ID 195042 Cross-Cutting Theme Genomics and Other Omics

Scientific Category Assess Risk

Cardiovascular diseases, collectively the most common cause of death, disability, and health care expenditures
in North America and Europe, are recognized as complex genetic and environmental phenotypes. While they
can and traditionally have been studied individually, we believe that there are unified mediators of vascular

injury and dysregulation. A “unified coronary arterial atherosclerosis theory” would better explain many of the
associations that are regularly encountered.

Datatype Method Specification

Pregnancy outcomes Natural language processing of notes Include child, teenager, early adult, adult,
elderly

Genomic analyses Blood draw Baseline

Clinical outcomes Electronic Health Record (EHR) Upon enrollment and first obstetrical visit

Cell-free nucleic acids levels Blood draw

Atherosclerotic Cardiovascular Disease
(ASCVD) diagnosis

What are the genetic, comorbid risk factors and anticancer agents that contribute
to heart failure after cancer therapy?
Use Case ID 196492 Cross-Cutting Theme Genomics and Other Omics

Scientific Category Maintain & Preserve Health
Goals: To study the epidemiology of cardiovascular complications of cancer therapy in order to design
prevention strategy and precision treatment of cancer patients while minimizing debilitating cardiovascular
complications. Methods: Compare data on genetic, comorbid risk factors and anticancer agents used in

association with cardiovascular complications after cancer therapy. Expected outcomes: This study will provide
much-needed data on cardiovascular toxicity of anticancer agents.

Datatype Method Specification

Cancer information Electronic Health Record (EHR) At specified times anchored to the clinical
event

Prescription medication\treatment Prescription drug records Continuous monitoring

Cardiovascular disease information Electronic Health Record (EHR) At specified times anchored to the clinical
event

Cardiopulmonary assessment Clinical diagnostic test At specified times anchored to the clinical
event

Brain Natriuretic Protein (BNP) levels Blood draw At specified times anchored to the clinical
event
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What individual differences in genes, environment, and lifestyles result in
developing chronic obstructive pulmonary disease?
Use Case ID 196841 Cross-Cutting Theme Genomics and Other Omics

Scientific Category Detect Disease
Use baseline data from individuals who do not have lung disease based on patient-reported physician diagnosis
and electronic health records. In a random sample, obtain spirometry to confirm the absence of airflow
limitation. We know there is some underdiagnosis, so this random sample will provide an estimate of the
prevalence of underdiagnosis in the All of Us study and will identify groups more likely to have underdiagnosis.

Datatype Method Specification
Chronic obstructive pulmonary disease Spirometry Every 3 years
(COPD) diagnosis

Tobacco smoking PPI Survey (AOURP) Annually
Physical measurements Computed Tomography (CT) scan

Occupation PPI Survey (AOURP) Annually

Genomic analyses

What are the molecular factors of heightened sensitivity to air pollution?
Use Case ID 196858 Cross-Cutting Theme Genomics and Other Omics
Scientific Category Assess Risk

Defining heightened sensitivity as an increased hazard ratio for an association between air pollution and a
health outcome, identify subsets of the population based on molecular factors (e.g., genetic variants),
hypermethylated regions, which are at increased risk of adverse cardiovascular or pulmonary events during
high air pollution days.

Datatype Method Specification
Environmental samplings and exposure

results

Residence location PPI Survey (AOURP)

Genomic analyses DNA methylation array

Clinical outcomes International Classification of Diseases

(ICD) useage data
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What are the molecular subtypes of hypertension?
Use Case ID 196861 Cross-Cutting Theme Genomics and Other Omics

Scientific Category Elucidate Disease Mechanisms

Hypertension is a very common chronic disease that significantly increases risk of stroke and myocardial
infarction. Though its clinical definition is simply based on blood pressure, its molecular etiology is quite
complex and poorly understood. This project would seek to identify genetic, epigenetic (DNA methylation), and
metabolomic “subtypes” of hypertension both in isolation and as clusters. These subtypes may be more
etiologically homogeneous and help us better understand hypertension.

Datatype Method Specification
Genomic analyses Whole Genome Genotyping (WGG) Baseline
Epigenomic/epigenetic markers DNA methylation array Every 3 years

Metabolomic profile

Clinical outcomes International Classification of Diseases
(ICD) useage data

Prescription medication\treatment Prescription drug records

Can we develop more accurate and clinically relevant su-classification and
phenotyping of heart failure?
Use Case ID 197140 Cross-Cutting Theme Genomics and Other Omics

Scientific Category Treat & Cure Disease
Heart failure (HF), though relatively common in U.S. adults, can be thought of as a syndrome with many
subtypes that require different treatments. All of Us provides a rich platform on which to collect more data
(e.g., novel biomarkers and imaging studies) on HF patients. This, coupled with All of Us’ existing rich genomics,

behavioral, and clinical data, can be analyzed to refine the phenotyping and sub-classification of heart failure,
thereby informing future precision medicine trials in HF.

Datatype Method Specification

Cardiac outcomes Electronic Health Record (EHR) At specified times anchored to the clinical
event

Brain Natriuretic Protein (BNP) levels Blood draw At specified times anchored to the clinical
event

Genomic analyses Blood draw At specified times anchored to the clinical
event

Cardiac outcomes Echocardiography
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What are the long-term cardiovascular effects of cancer therapy? Do childhood
cancer survivors have reduced cardiac functions?
Use Case ID 197154 Cross-Cutting Theme Genomics and Other Omics

Scientific Category Maintain & Preserve Health
To study adult cancer survivors who received cancer therapy during childhood. What are their cardiovascular
functions compared to adults who did not receive cancer therapy? Reduction of cardiovascular functions after
anticancer therapy may take years to develop. These undesirable complications can compromise quality of life

or shorten life spans. This study will provide evidence-based guidelines for physicians to choose anticancer
agents/protocols with better long-term outcomes.

Datatype Method Specification

Cancer information Electronic Health Record (EHR) Baseline

Prescription medication\treatment Electronic Health Record (EHR) Baseline

Cardiopulmonary assessment Clinical diagnostic test At specified times anchored to the clinical
event

Cardiovascular disease information Electronic Health Record (EHR) Baseline

Genomic analyses Whole Genome Sequencing (WGS) Baseline

What are clinical characteristics and biomarkers that identify patients with
chronic obstructive pulmonary disease (COPD) who are at high risk for disease
progression?
Use Case ID 197155 Cross-Cutting Theme Genomics and Other Omics

Scientific Category Assess Risk

Disease progression should be characterized by COPD exacerbations or hospitalizations for respiratory
insufficiency. It can also be characterized by changes in spirometry or chest radiographic (CT) evidence of
progressive emphysema and/or airway inflammation. These characteristics should be correlated with smoking
history, environmental exposures, pulmonary function, radiographic markers of disease, plasma protein
biomarkers, RNA-Seq, and genomics.

Datatype Method Specification
Specified Biomarkers

Chronic obstructive pulmonary disease Electronic Health Record (EHR)
(COPD) diagnosis

Airway inflammation Spirometry

Airway inflammation Computed Tomography (CT) scan

Environmental samplings and exposure
results
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What are the genetic, epigenetic, and microbiome contributions to hypertension?
Use Case ID 198154 Cross-Cutting Theme Genomics and Other Omics

Scientific Category Elucidate Disease Mechanisms

The goal would be to enhance our