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The National Academy of Sciences defines precision medicine as “the use of genomic, 
epigenomic, exposure, and other data to define individual patterns of disease, potentially 
leading to better individual treatment.”1 When formulating disease prevention, diagno-
sis, and treatment recommendations, precision medicine requires health care providers 
to consider genetic differences and molecular gene interactions as well as exposure to 
environmental toxins and lifestyle choices that might disrupt those biochemical interac-
tions.2 Thus, this approach has the potential to shift current diagnostic techniques from 
assessment of physical signs and symptoms to deductions regarding potential molecular 
and environmental causes of various health and disease states.1,3

Some suggest that the roots of precision medicine date back to ancient times.4 Indeed, in 
AD 980, “The Canon of Medicine” advocated considering the impact of individual factors 
(gender, age, habits, occupation, physique) on health status.4 Others proposed that the 
ability to individualize healthcare solutions dates to the discovery of deoxyribonucleic 
acid (DNA) in the 1800s which spurred interest in the study of heredity and the varia-
tion of inherited characteristics. Understanding of human genetics, in turn, revealed that 
inherited genetic anomalies can influence the disease process. The classic dietetics ex-
ample is phenylalanine hydroxylase deficiency or PKD. It was in the 1930s that this intoler-
ance to the essential amino acid phenylalanine was found to be associated with an auto-
somal recessive genetic disorder.5 Sixty years later, an international collaborative initiated 
an effort to map the full sequence of the human genome; the project was completed in 
the spring of 2003.6  

Leveraging these advances in genomics coupled with emerging research on the molecu-
lar makeup of diseases, the U.S. government recently launched a large-scale, multi-year 
Precision Medicine Initiative, which is managed by the National Institutes of Health (NIH) 
in concert with other federal agencies/offices.3,7-8 An overview of NIH’s work on this proj-
ect, known as the All of Us Research Program, follows. Upon completion of this article, 
readers will be able to:

• Define precision medicine and state one nutrition-related example of this approach.

• Discuss the supporting legislation for the All of Us Research Program.
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• Explain the goals, values, and program 
components of the All of Us Research 
Program.

• State the potential research opportuni-
ties afforded by the All of Us Research 
Program to registered dietitian nutri-
tionists (RDNs) and other clinical scien-
tists/health researchers.

• List three ways RDNs might get in-
volved in this initiative.

THE ADVANCING PRECISION 
MEDICINE ACT

For over a decade, the U.S. Congress 
has discussed the allocation of funds for 
the exploration of precision medicine. 
In 2007, the merits of the Genomics and 
Personalized Medicine Act, which would 
have funded a national biobank of ge-
nomic data paired with environmental 
and clinical data, was debated on the 
Senate floor; the bill did not pass.9 Of 
note, one of the senators championing 
this legislation was then Senator Barack 
Obama and, during his time as president, 
he revived interest in personalized/preci-
sion medicine legislation. In the spring of 
2016, Senators Lamar Alexander (R-TN) 
and Patty Murray (D-WA) introduced the 
Advancing Precision Medicine Act.10  

Opponents of the Precision Medicine 
Initiative expressed concern that the 
research program is overestimating po-
tential outcomes.11 Others noted that the 
success of the Precision Medicine Initia-
tive is too reliant on public-private collab-
orations because past partnerships have 
not yielded the expected research find-
ings or outcomes.11 Some doubted the 
ability to meet the ambitious participant 
enrollment goals, noting that many indi-
viduals are reluctant to share health in-
formation, especially on web-based plat-
forms.11  Additional opponents advocated 
for diverting funding to other health pro-
grams. For example, in the New England 
Journal of Medicine, Bayer writes that, “…
there is now broad consensus that health 
differences between groups and within 
groups are not driven by clinical care but 
by social-structural factors that shape our 
lives.” Therefore, he advises the dollars al-
located to the Advancing Precision Medi-
cine Act are better spent on addressing 
underlying public health issues.12

Despite the disparate Congressional view-
points, the Senate passed the Advancing 
Precision Medicine Act. The legislation 

was then sent on to the House of Repre-
sentatives for review and approval. There 
it was incorporated into the 21st Century 
Cures Act and signed into law in late 2016 
(Public Law No: 114-255). To implement 
this initiative, Congress authorized $1.4 
billion dollars of funding across a ten-year 
period (fiscal years 2017 to 2026).10  

The U.S. Precision Medicine Initiative leg-
islation requires that NIH in collaboration 
with the Food and Drug Administration, 
the Office of the National Coordinator for 
Health Information Technology, and the 
Office for Civil Rights of the Department 
of Health and Human Services: 

• build a network of scientists to perform 
the required tasks of this monumental 
research program;

• develop new approaches for address-
ing scientific, medical, public health, 
and regulatory science issues;

• apply genomic technologies, such as 
whole genomic sequencing, to provide 
data on the molecular basis of disease;

• collect information voluntarily from a 
diverse cohort of individuals; and

• perform other activities to help opti-
mize outcomes of the initiative.8

Furthermore, the legislation emphasizes 
the need to ensure privacy and security 
protections for all participant data. Re-
searchers also are required to encourage 
active engagement by study enrollees. 
Furthermore, the legislation mandates 
the inclusion of colleagues from govern-
ment, nonprofit, and private sectors.8

ALL OF US GOALS, VALUES AND 
PROGRAM COMPONENTS

The Precision Medicine Initiative hopes 
“to enable a new era of medicine through 
research, technology, and policies that 
empower patients, researchers, and pro-
viders to work together toward develop-
ment of individualized care.”7 A snapshot 
of the goals, values, and program compo-
nents of NIH’s All of Us precision medicine 
project follows.

Goals

The initial goal of the All of Us Research 
Program is recruitment of at least one mil-
lion U.S. study participants, representing 
a diverse pool reflective of the country’s 
population.2 This huge dataset will then 
allow investigation of a wide range of 
disease and healthy states—both highly 

prevalent and rare.2  Of note, especially 
for RDNs practicing in the functional 
medicine realm, this sizable cohort will 
offer the statistical power requisite for de-
termining evidence-based associations 
between genetics and environmental 
exposures. Furthermore, of interest to all 
RDNs, the inclusivity of the cohort aims 
to address current gaps in understanding 
about health and disease among groups 
that have been historically underrepre-
sented in biomedical research studies.2  

Ultimately, the hope is that an enhanced 
understanding across disparate popula-
tion groups will yield “more rational dis-
ease prevention strategies, more accurate 
diagnoses, better treatment selection, 
and the development of novel thera-
pies.”2

Values

Another innovative aspect of the Preci-
sion Medicine Initiative is the level of 
involvement among study participants. 
The values of the All of Us Research Pro-
gram reflect this novel approach:

• Participation is open to all.

• Participants reflect the rich diversity of 
the U.S.

• Participants are partners.

• Participants have access to their infor-
mation.

• Data will be accessed broadly for re-
search purposes.

• Security and privacy will be of highest 
importance.

• The program will be a catalyst for posi-
tive change in research.2

Program Components

To recruit participants and manage study 
operations, NIH created five operational 
components and awarded grant funding 
to several universities, community organi-
zations, and private sector companies to 
manage these programmatic functions:

• Biobank to support the collection, anal-
ysis, storage, and distribution of bio-
specimens.

 Awardee: Mayo Clinic.

• Data and research support center to 
collect, organize, and provide secure 
access to datasets; in addition, the cen-
ter is tasked with providing research 
support.

 Awardees: Vanderbilt University 
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Medical Center (with the Broad Insti-
tute) and Verily Life Sciences.

 Sub-awardees: Columbia University 
Medical Center, Northwestern Uni-
versity Feinberg School of Medicine, 
University of Michigan School of 
Public Health, and University of Texas 
Health Science Center at Houston 
School of Biomedical Informatics.

• Community engagement program to 
actively engage diverse communities, 
raise awareness about the research 
study, and encourage enrollment in the 
program.

 Awardees: Community Engagement 
Partners - 35 nonprofit organizations 
including the American Medical As-
sociation, American Public Health As-
sociation, and American Association 
of Colleges of Nursing.

 Awardees: Champions - 26 nonprofit 
groups including the American Dia-
betes Association, National Kidney 
Foundation, and Personalized Medi-
cine Coalition.

• Recruitment arm to ensure geographic, 
ethnic, racial, and socioeconomic diver-
sity of study cohort.

 Awardees: Health care provider or-
ganizations, such as regional and 
national medical centers, community 
health centers, and medical centers 
operated by the U.S. Department of 
Veterans Affairs. 

 Awardees: Participant centers, in-
cluding insurance companies, blood 
banks, patient lab testing organiza-
tions, as well as Walgreens and Web-
MD.

 Awardee: Information Technology, 
Vibrent Health.

• Program communications to develop 
and design print/digital messaging and 
materials.

 Awardees: Wondross Media and HCM 
Strategies, L.L.C.2

IRB and Advisory Committees

Following the NIH Office for Human Re-
search Protections regulations and guid-
ance, the All of Us Research Program IRB 
reviews all protocols, informed consent 
documents, and participant-facing ma-
terials.2 In addition to establishing a dedi-
cated Institutional Review Board (IRB), a 
number of expert advisory committees 

have been formed to help guide this 
monumental research study, including:

• The PMI Working Group of the Advi-
sory Committee to the Director, which 

develops strategy on how to optimally 
employ technology, scientific under-
standing, and community engagement 
approaches for the research program.

• The All of Us Research Program Advi-
sory Panel, which provides external 
oversight and expert guidance on the 
study’s vision, goals, and operations. 

• The Trans-NIH Liaisons Coordinating 
Team, which offers input on scientific 
opportunities and keeps all of NIH in-
formed about the All of Us Research 
Program.2

Also of note, representatives of the 50+ 
community engagement partner orga-
nizations serve on various committees, 
contributing their insights to the design, 
implementation, and oversight of this 
research study. All of the committees re-
flect the diversity required to effectively 
achieve the All of Us program goals of cre-
ating a cohort of individuals from diverse 
backgrounds.2

POTENTIAL RESEARCH 
OPPORTUNITIES

The All of Us dataset promises to be in-
credibly robust. Of interest to RDNs, ge-
netic test data and laboratory analyses of 
biospecimens will be paired with a range 
of lifestyle and health information.  Thus, 
the opportunity for RDNs to glean signifi-
cant insights into nutritional genomics 
will be immense.  Furthermore, the pro-
gram goal of engaging researchers across 
the spectrum of health professions trans-
lates to exciting possibilities for RDNs and 
other nutrition researchers.  

According to the All of Us website, this re-
search program affords several scientific 
opportunities, including the ability to: 

• develop ways to measure risk for a 
range of diseases based on environ-
mental exposures, genetic factors, and 
interactions between the two;

• identify the causes of individual differ-
ences in response to commonly used 
drugs (commonly referred to as phar-
macogenomics);

• discover biological markers that signal 
increased or decreased risk of develop-
ing common diseases;

• use mobile health technologies to cor-
relate activity, physiological measures, 
and environmental exposures with 
health outcomes;

• develop new disease classifications and 
relationships;

• empower study participants with data 
and information to improve their own 
health; and

• create a platform to enable trials of tar-
geted therapies.2

Leveraging All of Us for Optimizing 
Nutrition interventions

The All of Us database holds great prom-
ise for the field of dietetics. Indeed, RDNs 
already employ understanding of the 
impacts of molecular and environmen-
tal influences when administering a va-
riety of nutrition interventions. Armed 
with the understanding of how a genetic 
mutation causes phenylketonuria, RDNs 
counsel parents and clients/patients on 
low phenylalanine diets.5,13 More complex 
associations among genetics and lifestyle 
choices support nutrition prescriptions 
for preventive and therapeutic care for 
clients/patients with cardiovascular con-
ditions.13 We have initial understanding 
about other triangulations in genetics, 
lifestyle, and dietary intake; however, 
more research is needed before translat-
ing most of those insights into clinical 
practice.13

A review of the All of Us website suggests 
that RDNs and other nutrition profession-
als could add unique insights for this re-
search team. The Data and Research Sup-
port Center, among other tasks, is build-
ing a “community of researchers from 
community colleges to top healthcare re-
search institutions and industries.”2 By en-
gaging with this Center, they will be able 
to gain access to the All of Us dataset and 
receive guidance on data analysis tools. 
In addition, the Center is seeking input on 
potential study proposals.2

Other Ways to Engage with the All of 
Us Research Program

The All of Us Research Program is currently 
recruiting participants. One way to get in-
volved with the study is to enroll as a par-
ticipant. Anyone 18 years of age or older 
is eligible to enroll; the research team 
hopes to expand recruitment to children 
within the next year or two. Enrollees are 
required to provide both medical his-
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tory and lifestyle information. In addition, 
some participants will be asked to visit a 
study partner organization in their local 
area for the collection of biometric data 
(blood pressure, height and weight, etc.).2 
To sign up directly, go to the JoinAllofUs.
org website or contact a participating 
healthcare provider organization about 
how to enroll. Other ways to get involved, 
include:

• Staying up to date on study activities 
by signing up to receive email updates. 
The link is on front page of the website, 
JoinAllofUs.org. 

• Sharing information about the program 
with your clients/patients. NIH provides 
free downloadable materials under the 
“Community” tab on the website. 

• Reaching out to engaged universities 
and other organizations to discuss po-
tential opportunities to partner on re-
search studies. 

• Advocating for Congress to continue 
funding of the program. Let your con-
gressional representatives know how 
important the program is to the field of 
nutrition and dietetics and encourage 
them to provide the needed funding 
to ensure this 10-year research study is 
able to achieve program goals.

CONCLUSION

The Academy of Nutrition and Dietet-
ics’ Council on Future Practice analysis, 
“Change Drivers and Trends Driving the 
Profession: A Prelude to the Visioning Re-
port”, reflects on the value of participat-
ing in this novel research program. The 
authors state that “RDNs can assume an 
increasingly important role in the emerg-
ing health care system which focuses on 
a genetic predisposition model of health 
and disease, disease prevention, and inte-
grative health care with the possibility of 
receiving reimbursement for lifestyle and 

nutrition interventions and counseling.”14 
Given the goal of forging strong partner-
ships, the Precision Medicine Initiative of-
fers a unique opportunity for RDNs to be-
come such change drivers. Furthermore, 
by engaging with the All of Us Research 
Program, dietitians can hone their knowl-
edge of molecular and environmental 
influences on nutritional status and meta-
bolic disorders.
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Have interesting research to share? Know any students who do? 
Consider publishing an article in The Digest! 

Please email the Editor-in-Chief, Tricia Psota, at tricia@triciapsota.com  
to inquire.
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