THE LEARNING HEALTH SYSTEM SERIES

PRIORITIES
ON THE

HEALTH HORIZON

INFORMING PCORI'S STRATEGIC PLAN

Sarah M. Greene, Peter Embi, Meg Gaines, Beverley Johnson, Neil Powe,
Jeffrey Schiff, Bruce Siegel, Emily Stewart, and Consuelo Wilkins, Editors

NATIONAL
ACADEMY
of MEDICINE

G

WASHINGTON, DC
NAM.EDU

PREPUBLICATION COPY—Uncorrected Proofs



NATIONAL ACADEMY OF MEDICINE 500 Fifth Street, NW Washington, DC 20001

This publication has undergone peer review according to procedures established by the National
Academy of Medicine (NAM). Publication by the NAM signifies that it is the product of a carefully
considered process and is a contribution worthy of public attention but does not constitute
endorsement of conclusions and recommendations by the NAM. The views presented in this
publication are those of individual contributors and do not represent formal consensus positions
of the authors’ organizations; the NAM; or the National Academies of Sciences, Engineering, and
Medicine.

This activity was supported by a contract between the National Academy of Medicine and the
Patient-Centered Outcomes Research Institute.

Library of Congress Control Number: will be added

Copyright 2021 by the National Academy of Sciences. All rights reserved.

Printed in the United States of America

Suggested citation: Greene, S. M., P. Embi, M. Gaines, B. Johnson, N. Powe, J. Schiff, B. Siegel, E.

Stewart, and C. Wilkins, Editors. 2021. Priorities on the Health Horizon: Informing PCORI’s Strategic
Plan. NAM Special Publication. Washington, DC: National Academy of Medicine.

PREPUBLICATION COPY—Uncorrected Proofs



“Knowing is not enough; we must apply.

Willing is not enough; we must do.”
—GOETHE

IMPACT

for a healthier future

NATIONAL
ACADEMY
of MEDICINE




ABOUT THE NATIONAL ACADEMY OF MEDICINE

The National Academy of Medicine is one of three Academies constituting
the National Academies of Sciences, Engineering, and Medicine (the National
Academies). The National Academies provide independent, objective analysis
and advice to the nation and conduct other activities to solve complex prob-
lems and inform public policy decisions. The National Academies also encourage
education and research, recognize outstanding contributions to knowledge, and
increase public understanding in matters of science, engineering, and medicine.

The National Academy of Sciences was established in 1863 by an Act of
Congress, signed by President Lincoln, as a private, nongovernmental institu-
tion to advise the nation on issues related to science and technology. Members
are elected by their peers for outstanding contributions to research. Dr. Marcia
McNutt is president.

The National Academy of Engineering was established in 1964 under the
charter of the National Academy of Sciences to bring the practices of engineer-
ing to advising the nation. Members are elected by their peers for extraordinary
contributions to engineering. Dr. John L. Anderson is president.

The National Academy of Medicine (formerly the Institute of Medicine)
was established in 1970 under the charter of the National Academy of Sciences
to advise the nation on issues of health, health care, and biomedical science and
technology. Members are elected by their peers for distinguished contributions to
medicine and health. Dr.Victor J. Dzau is president.

Learn more about the National Academy of Medicine at NAM.edu.

PREPUBLICATION COPY—Uncorrected Proofs



STEERING COMMITTEE AND
WORKING GROUP PARTICIPANTS

NEIL POWE (Chair), University of California, San Francisco

PETER EMBI, Regenstrief Institute (until December 2021)

MEG GAINES, University of Wisconsin Law School

BEVERLEY JOHNSON, Institute for Patient- and Family-Centered Care
JEFFREY SCHIFF, AcademyHealth

BRUCE SIEGEL, America’s Essential Hospitals

EMILY STEWART, Community Catalyst

CONSUELO WILKINS, Vanderbilt University Medical Center

NAM Staff

Development of this publication was facilitated by contributions of the follow-
ing NAM staft, under the guidance of J. Michael McGinnis, Leonard D. Schaeffer
Executive Officer and Executive Director of the NAM Leadership Consortium:
Collaboration for a Value & Science-Driven Health System:

SARAH M. GREENE, Senior Advisor

JENNA OGILVIE, Deputy Director of Communications
MICHAEL COCCHIOLA, Research Associate

PEAK SEN CHUA, Consultant

RADHIKA HIRA, Communications Officer

ALLISON LESTER, Senior Program Assistant

ARIANA BAILEY, Senior Program Assistant (until August 2021)
AYODOLA ANISE, Deputy Director, NAM Leadership Consortium

v

PREPUBLICATION COPY—Uncorrected Proofs



PREPUBLICATION COPY—Uncorrected Proofs



REVIEWERS

This Special Publication was reviewed in draft form by individuals chosen for
their diverse perspectives and technical expertise, in accordance with review pro-
cedures established by the National Academy of Medicine (NAM).

We wish to thank the following individuals for their contributions:

GWEN DARIEN, National Patient Advocate Foundation

RACHEL HESS, University of Utah, Clinical and Translational Science
Institute

FRANK OPELKA, American College of Surgeons

The reviewers listed above provided many constructive comments and sug-
gestions, but they were not asked to endorse the content of the publication and
did not see the final draft before it was published. Review of this publication
was overseen by SARAH M. GREENE, Senior Advisor, and J. MICHAEL
MCcGINNIS, Leonard D. Schaefter Executive Officer. Responsibility for the final
content of this publication rests entirely with the editors and the NAM.

vii

PREPUBLICATION COPY—Uncorrected Proofs



PREPUBLICATION COPY—Uncorrected Proofs



PREFACE

ollaboration and partnership are key to the generation and application of new

knowledge. This is particularly important for knowledge or evidence-based
information that improves health and health care, given its dynamics and com-
plexity. Many stakeholders—including patients, clinicians, researchers, and stake-
holders from the broader health community—are intrinsically committed to
collaborative partnerships to drive momentum and illuminate the path for prog-
ress. Engaging with stakeholders for guidance along the path in identifying
priorities, generating evidence, and applying that knowledge toward improved
health and health care delivery builds trust. Trust is both a foundational element
and the fuel for such collaborative partnerships.

The National Academy of Medicine (NAM) and the Patient-Centered Out-
comes Research Institute (PCORI) are aligned in their commitment to generat-
ing knowledge that improves health and health care, and in their commitment
to leverage partnerships to support the shared goal of an equitable, stakeholder
driven, evidence-guided, patient-centered system of care. The NAM’s ability
to marshal expertise by convening diverse and influential stakeholders spurs
momentum and produces critical insights that drive action. PCORI’s approach to
patient-centered research centers on meaningful collaboration with stakeholders
that values the unique contributions of all research partners—an important and
vital paradigm for the field. As such, our two organizations worked together to
facilitate an expansive dialogue with key stakeholders, to engender trust through a
focus on shared commitments to progress on improving health for all Americans
in the decade ahead. Through the discussions convened, these stakeholders pro-
vided generative and incisive perspectives that served as important reference
points to PCORI’s strategic planning process and development of its National
Priorities for Health. This Special Publication, Priorities on the Health Horizon:
Informing PCORI’s Strategic Plan, is the product of these discussions and summa-
rizes significant themes on the health horizon.

ix
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x | Preface

The partnership between our two organizations identified key issues and rein-
forced the need for engagement and collective learning—two bedrock aspects of
PCORUI’s approach to its mission. Moreover, the meetings served to emphasize
the facilitative role that both the NAM and PCORI play as trustworthy con-
nectors across sectors, organizations, and stakeholders. Through engagement and
collective learning, PCORI funds research on topics relevant to patients and
stakeholders, thereby driving knowledge and catalyzing action. Given the myriad
contributors to health and health care, strategic learning partnerships, purposeful
collaboration, and cross-sector connection are instrumental to creating innova-
tive approaches to transform health care to be more patient-centered, improving
health outcomes for all, and building and sustaining trust with patients, their
caregivers, and stakeholders across the health and research communities. We look
forward to this progress.

Nakela L. Cook, M.D., M.PH.
Patient-Centered Outcomes Research Institute

J. Michael McGinnis, M.D., M.P.P.
National Academy of Medicine
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EXECUTIVE SUMMARY

In response to a growing national awareness that the development and use of
new diagnostic, therapeutic, and preventive interventions had been occur-
ring at a quickening pace—one far outstripping the evidence necessary to make
informed decisions about their comparative advantage—the Patient-Centered
Outcomes Research Institute (PCORI) was established in 2010 as part of the
Patient Protection and Affordable Care Act legislation. Geared to helping patients,
families, clinicians, and other health care stakeholders make better informed health
care decisions and improve care and outcomes, PCORI’ initial mandate was to
“identify national priorities for research, taking into account factors of disease...,
gaps in evidence, practice variations and health disparities..., [and] the potential
for new evidence” (PCORI, 2021). PCORI began funding comparative clini-
cal effectiveness research (CER) in 2012 and, since then, has become a critical
part of the U.S. research ecosystem, funding a substantial and growing portfolio
of patient-centered outcomes research. With its portfolio, PCORI has crafted a
new paradigm for engaging patients and stakeholders in the design, development,
delivery, dissemination, and implementation of research findings on a wide array
of topics. It has also focused on stimulating the development of new infrastructure
imperative to facilitating the conduct of that research more quickly, in expanded
settings and networks, and with a broader range of applicability.

In 2019, PCORI was reauthorized by Congress, adding two notable elements
to the new statutory language. First, the 2019 amending legislation called for
additional research priorities and prescribed that the research “reflect a balance
between long-term priorities and short-term priorities, and [be] responsive to
changes in medical evidence and in health care treatments”” Second, PCORI
received expanded authority to study “the full range of clinical and patient-
centered outcomes [including] ... the potential burdens and economic impacts,”
which positions it to fund new research that can inform the value of health and

1
PREPUBLICATION COPY—Uncorrected Proofs



2 | Priorities on the Health Horizon

health care from the perspective of patients and families (U.S. Congress, 2019).
The reauthorization provides a springboard for development of PCORI’s next
phase, currently being envisioned through a broad strategic planning initiative.

As part of this development process, and reflecting its deep commitment to
broad stakeholder engagement, PCORI reached out to various stakeholder groups
for input and enlisted the National Academy of Medicine (NAM) to organize and
produce virtual meetings, which were titled Priorities on the Health Horizon.
The overarching objective of the NAM meetings was to engage patients, clini-
cians, health system leaders, researchers, purchasers, and other stakeholders from
the broader health community in identifying high-priority emerging issues on the
health horizon. The key insights and themes from the meetings were summarized
by the NAM organizers, with the guidance of a representative workgroup com-
prised of meeting participants.

Two particular recurring features of the conversations merit underscoring at
the outset, one at the center of PCORI’s mission and vision, and a second that will
directly impact its prospects for success. As to the first, the discussions reflected
the broad concurrence that health care has become increasingly complex given
tremendous advances in medical science, and until patients and families are at the
center of all aspects of the health care delivery system and related research, the
system will fall far short of the moral imperative to improve health for all com-
munities. Their perspectives and guidance are critical to inform the reorientation
of the business of health care; deploy eftective, aftordable, and efficient practices;
steward the collection and use of data to improve care; and ensure equity for all.
The second was the related and recurrent observation that the nation’s health sys-
tem is built on a broken chassis of fee-for-service payment. As a result, progress in
capturing the opportunities for research findings to catalyze improvements in the
system’s effectiveness, efficiency, and equity faces a daunting barrier at the outset.
The sense of the discussions was that the public’s interest will remain thwarted
until a new chassis is built to replace what currently exists and that this is a poten-
tial area of opportunity for PCORI to consider research etforts focused on how
emerging payment models may affect health care quality and health equity.

MEETING STRUCTURE

The first meeting of 40 invited participants on March 15-16, 2021, (https://
nam.edu/event/priorities-on-the-health-horizon-informing-pcoris-strategic-
plan-webinar), was designed to engage in “blue sky” thinking about emerging
trends, priorities, and opportunities in health and health care. Day 1 was anchored
by four macro topics: emerging technologies; social and environmental factors; optimizing
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Executive Summary | 3

BOX 1
Macro-Level Topics and Included Concepts

Emerging Technologies: data use, interoperability, precision medicine, connectivity,
engagement

Social and Environmental Factors: disparities, population health, social determinants
of health, access

Optimizing Value: how “value” drives the health system and the health outcomes of

people and populations

Infrastructure: systems, data, implementation, evidence mobilization, workforce

value; and infrastructure (see Box 1). These broad topics were purposely selected to
stimulate a wide-ranging discussion and were then discussed in smaller breakout
groups on Day 2. NAM staft prepared topic briefs to provide context for each
topic and identify potential research questions (see Appendix A). The second
meeting of 25 invited participants on April 27, 2021 (https://nam.edu/event/
priorities-on-the-health-horizon-informing-pcoris-strategic-plan-meeting-
two) was designed to consider two topics that were of particular priority for
deeper discussion based on the initial meeting: (1) development of a patient-
centered learning health system, and (2) how PCORI could use its unique mis-
sion, capabilities, and core activities to improve patient experience, outcomes, and
value in health and health care. Both meetings were chaired by Neil R. Powe,
M.D., M.PH., M.B.A., from the University of California, San Francisco, and
Zuckerberg San Francisco General Hospital, and were open to the public.

MEETING INSIGHTS

The critical discussion highlights from the two meetings identified four
cross-cutting themes that are especially important to informing and shaping
PCORUI’s opportunities and priorities over the next decade (see Box 2). Foremost
is the imperative for strategies that will advance health equity and dismantle the
structural racism that contributes so greatly to health inequities. Because of the
magnitude of the related disparities, the structural factors that affect health status
demand dedicated, well-designed research activities. Untangling how clinical fac-
tors and social determinants of health work alone or in combination to reduce
or exacerbate inequities was viewed by meeting participants as an essential area



4 | Priorities on the Health Horizon

BOX 2
Cross-Cutting Themes

Health Equity: every person has an equivalent prospect to reach their full potential
for health and well-being

Value Disconnect: discrepancy between prevailing health system incentives and

forces, and the importance of the results to patients and society

Learning Health System: alignment of evidence, informatics, incentives, and culture

for effectiveness, efficiency, equity, and continuous learning

Emerging Technologies: developing tools with varying individual and aggregate

potential to affect human health and well-being

for PCORI to prioritize. An important consideration that resonated throughout
the April meeting was the need to differentiate and examine both health equity
and health care equity, given that they are multifaceted and intersecting but with
distinct knowledge gaps and research questions.

A second theme was the apparent value disconnect—that is, the gap between
perceptions of value in the economic sense and values in the moral, cultural,
or personal sense. The disconnect between the current structure, financing, and
organization of health care, and what patients, families, and communities need
and value is increasingly acknowledged as a key driver to this disconnect. Timely
access to responsive, affordable, high-quality, person-centered health care is essen-
tial, yet the experience for many is a health system that is fragmented, unco-
ordinated, expensive, inequitable, and of uneven quality. Meeting participants
concurred with the fact that health care in the United States has been constructed
on a “broken chassis” of fee-for-service payment, which is unable to deliver the
results needed by the nation on most important performance dimensions. The
fundamental need to build a new chassis is in the public’s interest, rather than
trying to fix what currently exists.

A third theme that cut across the discussions related to the need for an agile
learning health system—one in which the alignment of evidence, informatics,
incentives, and culture naturally improves and accelerates advances in health system
effectiveness, efficiency, equity, and continuous learning. Given immense data capa-
bilities, proliferation of potential sources of evidence, and rapid advances in technol-
ogies, there is a compelling need to be more nimble and coordinated in the ability
to learn from every patient and family and embed evidence into health care at every
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Executive Summary | 5

opportunity. Thus, an important element of the learning health system relevant to
PCORUI’s core capabilities is the relationship between the data infrastructure sup-
porting health and health care, and that supporting health research—inclusive of
real-world data, common data models, and standards. The experience of National
Patient-Centered Clinical Research Network (PCORnet®) with consolidating
data models, ensuring data completeness, and applying insights from coronavirus
disease 2019 (COVID-19) research can enable a more coherent, aligned approach
to moving data from EHRs to research and then back into practice.

A final cross-cutting theme related to the need for a better understanding
of the heterogeneous impacts of emerging technologies on patients, families,
and communities. Technologies encompass cutting-edge medical and diagnostic
therapies and digital innovations supporting health and care delivery, data use, and
connectivity. Better understanding of their myriad effects and interplay will help
create a more complete view of a person’s entire experience and predispositions
related to individual circumstances (from genetics to social needs). This could
inform population health as well as reduce disparities. An observation that per-
meated both meetings was that the full potential of precision medicine, informed
by predictive analytics, can only be realized if equity is its cornerstone.

Given the scope of the issues in the four domains considered during the
Priorities on the Health Horizon meetings—emerging technologies, social and
environmental factors, optimizing value, and infrastructure—a formidable set of
pressing health and health care research needs were identified and discussed. In
addition, certain fundamental strategic priorities emerged as basic and critical to
progress in the field: (1) the need to reorient research perspectives and activities
to patient and family priorities and values, and in particular those conditions
that drive inequities; (2) the need to foster strategic learning partnerships across
groups, organizations, communities, and sectors; and (3) the need to build the
continuous learning infrastructure to produce new insights at the pace and scale
necessary for health and health care improvement.

These three strategic priorities for the field align well with PCORI’s adopted
National Priorities for Health (see Box 3), which were released in June 2021 with
an invitation for broad public comment. The adopted National Priorities orient
PCORI’s enhanced strategic emphasis on learning what works best for improv-
ing people’s health and the health of the nation; stewarding the development of
the infrastructure capacity to broaden and accelerate that learning process; quick-
ening the pace at which lessons learned are disseminated and put into practice;
reversing the persistent health inequities in the nation; and, through these efforts,
accelerating health system transformation from one that is often too fragmented
and inefficient to one that is integrated and continuously learning.
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BOX 3
PCORI’s Adopted National Priorities for Health

Increase evidence for existing interventions and emerging innovations in health
Enhance infrastructure to accelerate patient-centered outcomes research
Advance the science of dissemination, implementation, and health communication

Achieve health equity

oo B =

Accelerate progress toward an integrated learning health system

In advancing these priorities, PCORI is signaling a bold commitment to
deepening the systematic approach to ensuring that better, more reliable infor-
mation is available to guide personal, community, clinical, organizational, and
policy decisions to improve health and health care. PCORI further recognizes
the importance of taking on a more facilitative role that draws broader public and
private stakeholders to help mobilize synergy into building the aggregate strategy
and infrastructure. Certainly, no single organization can meet the ever-increasing
need to improve decisions central to health and health care delivery and out-
comes. Given the size and complexity of these challenges, the imperative is for
system participants to work together as seamlessly as possible to build the aggre-
gate capacity to continuously improve learning and sharing throughout the sys-
tem. PCORI’s commitment to the themes of marshaling, connecting, integrating,
and accelerating is a strong and promising step toward evidence-driven, equitable

health in the decade ahead.
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1
INTRODUCTION AND OVERVIEW

In response to a growing national awareness that the development and use of
new diagnostic, therapeutic, and preventive interventions was occurring at
a pace that both quickened and outstripped the evidence necessary to make
informed decisions about the comparative advantages of different interventions,
the Patient-Centered Outcomes Research Institute (PCORI) was established in
2010 as part of the Patient Protection and Affordable Care Act legislation. Geared
to helping patients, families, clinicians, and other health care stakeholders make
better informed health care decisions and improve care and outcomes, PCORIT’s
legislative mandate was to “identify national priorities for research, taking into
account factors of disease..., gaps in evidence, practice variations and health dis-
parities.. ., [and] the potential for new evidence.”

PCORI began funding comparative clinical effectiveness research (CER) in
2012 and, since then, has become a critical part of the U.S. research ecosystem,
funding a substantial and growing portfolio of patient-centered outcomes research.
With its portfolio, PCORI has crafted a new paradigm for engaging patients and
stakeholders in the design, development, delivery, dissemination, and implemen-
tation of research findings on a wide array of topics. Recognizing early on that
suitable methods for patient-centered CER warranted a deeper evidence base, as
well as standards that ensure methodological rigor, PCORI has also made com-
mensurate investments in projects designed to improve the science and methods
of patient-centered clinical research. Another element of PCORIs unique
con-tribution to the research landscape since its inception was the
development of PCORnet®, the National Patient-Centered Clinical Research
Network, in 2013. PCORnet® is designed as a collaborative resource to
accelerate research by leveraging real-world clinical and administrative data
from health systems and payers, along with patient-generated data.

Based on important contributions completed and in progress—including

research findings, a new paradigm for patient-engaged research, and a national
7
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8 | Priorities on the Health Horizon

research infrastructure, PCORI was reauthorized by Congress in 2019, adding two
notable elements in the new statute. First, the 2019 amending legislation called for
additional research priorities and prescribed that, “Such priorities should reflect
a balance between long-term priorities and short-term priorities and be respon-
sive to changes in medical evidence and in health care treatments.” In the process
of engaging these additional responsibilities, PCORI’s leadership and Board of
Governors has undertaken a strategic evolution from national priorities for research
to national priorities for health that will guide its funding of research and other
activities, emphasizing the desired impact on health and health care.

Second, the legislation expanded PCORI’s authority to study “the full range of
clinical and patient-centered outcomes ... [including]| ... the potential burdens
and economic impacts.” The ability to study this broader constellation of direct
and indirect economic impacts, ranging from out-of-pocket costs to productivity
to health care utilization, positions PCORI to fund new research that can inform
the value of health and health care from the perspective of patients and families.

The reauthorization provides a springboard for development of PCORI’s next
phase, including development of its national priorities for health, its research
agenda, and its strategic plan. As part of this development process and reflecting
its deep commitment to broad stakeholder engagement, PCORI sought input via
several forums, including its Advisory Committee meetings, internal discussions,
and varied external stakeholder meetings. Insights from these forums have gener-
ated key considerations about how PCORI might maximize its impact and abil-
ity to address fundamental research topics in line with its mission and the most
urgent questions in health and health care.

With this backdrop, PCORI enlisted the National Academy of Medicine
(NAM) to organize and produce two virtual meetings, titled Priorities on the
Health Horizon. The overarching objective of these meetings was to engage
patients, clinicians, health system leaders, researchers, and other stakeholders from
the broader health community to identify and discuss high-priority emerging
issues in health, health care, and biomedical science and technology. This engage-
ment leveraged the NAM’ deep experience in convening experts on matters
of significant national importance, including its longstanding thought leader-
ship role in the realization of a learning health system, its recent work conduct-
ing assessments of the impact of COVID-19 on nine health-related sectors, and
cross-cutting analyses of the most compelling system-wide priorities. With assis-
tance from PCORUI, the NAM identified participants for each meeting, including
patients, researchers, clinicians, policymakers, and purchasers. A multistakeholder
work group, comprising meeting participants, was established by NAM to co-
develop this publication.
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Introduction and Overview | 9

BOX 1
Macro-Level Topics and Included Concepts

Technologies: data use, interoperability, precision medicine, connectivity, engagement

Social and Environmental Factors: disparities, population health, social determinants

of health, access

Optimizing Value: how “value” drives the health system and the health outcomes of

people and populations

Infrastructure: systems, data, implementation, evidence mobilization, workforce

The first meeting of 40 invited participants on March 15-16, 2021 (https://
nam.edu/event/priorities-on-the-health-horizon-informing-pcoris-strategic-
plan-webinar), was designed to engage in “blue sky” thinking about emerging
trends, priorities, and opportunities in health and health care. Day 1 was anchored
by presentations on four broad topics: technologies, social and environmental factors,
optimizing value, and infrastructure. Each topic was chosen intentionally for its ability
to encompass several interrelated concepts (see Box 1). The same topics were then
discussed in smaller breakout groups on Day 2. NAM staft prepared topic briefs
to provide context for each topic and identify potential research questions (see
Appendix A). The second meeting of 25 invited participants, on April 27, 2021
(https://nam.edu/event/priorities-on-the-health-horizon-informing-pcoris-
strategic-plan-meeting-two), was designed to consider two topics of particular
priority for deeper discussion based on the initial meeting: (1) development of a
patient-centered learning health system, and (2) how PCORI could use its unique
mission, capabilities, and core activities to improve patient experience, outcomes,
and value in health and health care.

Both meetings were chaired by Neil R. Powe, M.D., M.PH., M.B.A., from the
University of California, San Francisco and Zuckerberg San Francisco General
Hospital, and were open to the public. The NAM summarized highlights of both
meetings for presentation to PCORI’s Board of Governors and senior leader-
ship, as background to their ongoing strategic planning discussions. Discussion
highlights from each macro topic are synthesized below, including the broad
stage-setting presentations that took place on March 15 and key points from the
breakout group discussions on March 16, along with deeper topical examinations
from the April 27 meeting.
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At the March meeting, each breakout group used the following questions to
guide the conversation:

1. What are the additional concepts or topics to consider as part of this topic?

2. What are the potential, disruptors, opportunities, and key trends on the
horizon related to this topic?

3. What are the major obstacles or challenges to advancing progress related to
this topic?

4. What else would it take for this topic to have a measurable and positive
impact on health/health care in the next 5 years?

Similarly, at the April 27 meeting, the participants focused on two key ques-
tions that were designed to build on the discussions at the March meeting:

1. What will it take to create a patient-centered learning health system (with
respect to infrastructure, technologies, incentives, and engagement)?

2.How can PCORI use its research strategies, unique role, and activities to
improve patient experience, outcomes, and value in health and health care?

A synopsis of each broad topic is presented in the following chapters, followed

by cross-cutting themes and insights for PCORI’s national priorities and the field
at large.
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2
TECHNOLOGIES

CONTEXT

In this context, “technologies” encompasses myriad elements, including clinical
and computational advances that have led to more precise, predictive, and per-
sonalized medicine, therapeutic and device innovations, and changes enabled by
digital innovation (e.g., telehealth, virtual care, remote patient monitoring, and
integration of devices/wearables to support prevention, diagnosis, treatment, and
rehabilitation). The meetings described in this Special Publication focused on
how to optimize the way that new technologies intersect with health and health
care, including opportunities for emerging technologies to sharpen understand-
ing of the comparative effectiveness of different treatments and ways technologies
would promote health equity. Testament to the prospects for technologies to help
accelerate patient and family engagement has been especially manifest in the rapid
expansion and use of telehealth tools during the COVID-19 pandemic. Similarly,
and at another site on the technology spectrum, is the possibility that applica-
tions of precision medicine, fueled by “omics” and clinical data and guided by
artificial intelligence and machine-learning technologies, could eventually offer
a more promising treatment journey for many patients if thoughtfully deployed.
Technology also offers the ability to engage people and connect them based on
affinities—including the shared illness experience. Given that health-related tech-
nologies are proliferating, PCORI has already begun to expand its research port-
folio in this area, particularly with respect to its “Improving PCOR Methods”
funding opportunities, which call out artificial intelligence and machine learning
as priority topics.

1
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COMPELLING RESEARCH QUESTIONS

Many technological innovations and ways of accelerating the use of data
derived from health experiences are proliferating, particularly in the digital health
space. Yet, the evidence base for many of these innovations has not fully kept
pace. Hence, along with developing and leveraging new technologies, a corollary
aspect is to examine intended and unintended consequences as these technolo-
gies diffuse at scale. To this end, future research could address topics such as:

* How might data use and data sharing be advanced in a way that takes
advantage of progress made and lessons learned during a global health crisis?

* How can predictive and personalized interventions be deployed most
eftectively and with a clear focus on equity, given the current configuration
of U.S. health care?

e In what ways could technology be leveraged to accelerate evidence
generation and mobilization in practice?

* How can virtual care models be optimized and integrated with traditional
care delivery and what are the ways in which virtual care can be tailored to
patients’ preferences and needs?

* What knowledge gaps must be addressed to better understand how patients/
caregivers might regard precision medicine, including behavioral, attitudinal,
and other psychosocial aspects that affect uptake?

DISCUSSION HIGHLIGHTS

Joshua Denny, M.D., M.S., Chief Executive Officer of the National Institutes
of Health’s All of Us Research Program, gave a presentation at the initial meeting
on the role of technologies in health and health care. Dr. Denny reflected on
improving health via technology, large national cohorts, and precision medicine,
using All of Us as the cornerstone example. The key objectives of All of Us are
nurturing relationships over decades with 1 million diverse participant-partners,
while developing a robust ecosystem of users and funders and a rich biomedical
dataset that is freely accessible, easy to use, and highly secure. All of Us is geared
toward the future of research and medicine, with the intention of creating a cohort
of participants that reflects the United States with respect to demographic and
geographic attributes. Participant partners help co-design research, can volunteer
from anywhere, and can utilize their own devices to contribute data. Return-
ing results to participants is a key aspect of delivering value to them and honors
the time and effort of participating in research. Dr. Denny described complex
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data aggregation and harmonization processes that he refracted through the lens
of interoperability, noting that All of Us curates data from 16 electronic health
record (EHR) vendors.To this end, thinking about the importance of investing in
common data models as a research utility was noted. PCORTI has already invested
heavily in common data models via the PCORnet® initiative. An additional facet
of All of Us with implications for the field is that it brings researchers to the data,
rather than the data to researchers. Storing data in the cloud obviates the need to
replicate infrastructure at every location and facilitates collaboration. Dr. Denny
concluded by oftering several examples of how medicine and technology could
be transformed by 2030, including how research is conducted, greater diversity
of both participants and researchers, EHRs as key research resources, and greater
focus on privacy, trust, data security, transparency, and engagement (Denny and
Collins, 2021).

The technologies breakout group noted many additional aspects for consid-
eration in this space, including the creation of trustworthy technologies that are
widely and equitably accessible and which enable people to be at the center
of their own heath journey. Moreover, the use of data in practice needs to be
fashioned in partnership with patients, helping them connect how evidence is
related to their own health outcomes. At this point, the lack of an open and
fully interoperable system prevents patients from being active participants at the
research and care nexus. This is also hampered by the disconnect between health
care research, public health, and quality improvement in addition to the lack of
time for both clinicians and researchers to integrate innovations into the care
delivery workflow.Yet, the same challenge could be reframed as an opportunity, in
that aligned incentives, deliberate attention to centering technology on people/
patients, and concerted eftorts to reduce the time demands of technologies could
support better care and better outcomes. Considering the question, “what else
would it take for technologies to have a measurable and positive impact in the
next 5 years?” participants encouraged strengthening connections between aca-
demia and health systems, developing partnerships with technology platforms that
exist at scale to advance health (including partners in nontraditional sectors), and
taking stock of changes and accomplishments (e.g., telehealth) that have resulted
from the COVID-19 pandemic to determine whether there are applications for
the other identified obstacles to progress.
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SOCIAL AND ENVIRONMENTAL FACTORS

CONTEXT

Health is influenced by numerous biological, behavioral, social, cultural, envi-
ronmental, geographic, economic, health system, and public policy factors, most
of which are interdependent at some level. Taken together (when adequately
addressed and considered), these aspects can contribute to a more equitable expe-
rience of health for individuals and populations. The forces that influence health
also contribute to the experience of health care, from prevention to late-life care
experiences. Health equity focuses on removing unfair and unjust barriers to
health, and health care equity concerns itself with efforts to remove barriers and
ensure that all people have the resources and opportunities to access and achieve
high-quality health care. By achieving health equity, societies have the oppor-
tunity to experience enhanced health and well-being for all, with better overall
outcomes and long-term socioeconomic prosperity. The cumulative impacts of
health inequities have translated into a decreasing life expectancy in the United
States from 2016 to 2019, which was further exacerbated in 2020 by the severe
impact of the COVID-19 pandemic, especially on populations with lower socio-
economic status, fewer resources, and disparate opportunities to access high-
quality health care (Adrasfay and Goldman, 2021).

COMPELLING RESEARCH QUESTIONS

Numerous knowledge gaps and unanswered questions related to social and
environmental factors affecting health and health care were elucidated via the
topic briefs and in the meeting discussions. These include:

* Where are the knowledge gaps with respect to interventions to tackle social
determinants and environmental factors that influence health equity?

15
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e What does a vision of health equity look like across communities and care
systems? What action is needed to realize this vision, and how can key
national entities/agencies align their efforts and strategic priorities to reduce
health inequities?

e What are the most promising trends, innovations, and movements that will
promote and sustain health equity, and what investments are needed in order
to cultivate research and action on emerging issues in health equity in the
next decade?

* How can the research ecosystem, from the workforce to grants and funding,
be optimized to promote comprehensive health equity research? Who are
the critical partners from other sectors, including justice, education, and
public policy, to engage in new research efforts?

e What actions are needed in order to translate evidence into actions,
interventions, and policies that change systems and organizations to improve

people’s health and well-being?
DISCUSSION HIGHLIGHTS

To introduce the discussion of social and environmental factors, Rachel
Hardeman, Ph.D., M.PH., Associate Professor in the Division of Health Policy
and Management and the Blue Cross Endowed Professor of Health Equity at the
University of Minnesota School of Public Health, gave an opening presentation

centered on three primary areas:

1.acute and longstanding health inequities that are caused or exacerbated by
structural racism;

2. understanding of how the conditions of daily life (social determinants)
experienced by historically oppressed groups have their roots in structural
racism and impact health and well-being; and

3. insights into opportunities for improvement and transformation.

Dr. Hardeman offered a broad overview of how racism, operating as an
underlying root cause, leads to structural policies, systems, and institutions—for
example, in education, housing, employment, and financial access—that can
add substantially and inequitably to health risks, health disparities, and poorer
health outcomes. Dr. Hardeman also noted that inequities played out in real time
as a consequence of the COVID-19 pandemic, with large disparities in cases,
deaths, and access to testing and vaccinations in the Black populations of several
states. She concluded by describing opportunities for individual and institutional
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transformation, inclusive of research, policies, and personal inquiry. At the indi-
vidual level, each person must think about their own role in dismantling struc-
tural racism and understand how racism has shaped discourse around disparities.
For academic and research communities, she described opportunities to reframe
research questions and methodology, noting that a more diverse set of questions,
funded researchers, and research topics will move the entire field forward. Health
system contributions to eliminating disparities will require dedicated and sus-
tained attention, including desegregating the workforce and making training in
structural racism a core competency in educating the clinical workforce. Finally,
Dr. Hardeman offered several policy improvements at the state and national level
that could produce meaningful changes, including a White House Oftice of
Racial Equity, a comprehensive response to the COVID-19 pandemic, universal
comprehensive single payer health care, and reparations.

Observing the interplay of these factors with patterns of justice, education, and
social cohesion, the breakout group on social and environmental factors iden-
tified important related considerations. Person-centeredness is critical, noting
that people do not experience social needs in one silo and health outcomes in
another. Furthermore, the traditional culture of patient—clinician care organiza-
tion interaction is contrary to the notion of the patient and family as “customer/
owner” of the processes involved. This compounds an already prevalent set of
dynamics that can shape individual perceptions about their distance from the
locus of control when it comes to their health. The ability to address the myriad
factors affected by and adjacent to social and environmental factors is not solely
the task of health care institutions—rather, there is a cross-sectoral need to look
at all of these factors more holistically.

Noting a trend in cross-sectoral interest in equity arising from the twin forces
of the pandemic and heightened awareness of racial injustice, this breakout
group also underscored the centrality of sustaining the momentum, given the
entrenched nature of the challenges.To that end, the group expressed the impor-
tance of bolstering the evidence base on effective interventions that can reduce
the panoply of social and environmental factors that contribute to inequities,
from implicit bias to food and housing insecurity, and examining both monetary
and non-monetary costs of these inequities. Progress will depend on the com-
mitted engagement of all stakeholders, including patients, families, and other care
partners who are personally affected by disparities, as well as policy makers and
organizations that have been providing services to address social determinants
of health. Broad collaboration is essential for attaining just health and systemic
transformation.
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OPTIMIZING VALUE

CONTEXT

Despite the fact that the United States spends twice as much per capita on
medical services as any other developed nation—and 50% more than the second
highest spending nation—its health performance ranks below the top 24 among
the community of all nations.This is broadly attributed to financial incentives and
system fragmentation that promote volume over value, resulting in unneeded services,
inefficient care delivery, high prices, administrative waste, and missed prevention
opportunities. In this context, addressing value entails transforming the relation-
ship between health improvement, patient preferences, and economic investment.
Optimizing value entails maximizing positive health outcomes while minimizing
the costs associated with achieving those outcomes, notably through research and
service provision. With PCORIs new authorizing legislation comes the oppor-
tunity to undertake research on different manifestations of value through the
eyes of the patient, as measured via better outcomes, reduced burden, and other
monetary and non-monetary costs of receiving care.

COMPELLING RESEARCH QUESTIONS

Value optimization holds potential for discovery, innovation, and research. In
aligning incentives with optimal health outcomes, value-centric health system
models are natural drivers of continuous learning. The ongoing pursuit of value—
as a multidimensional, individually dependent concept—will necessitate constant
innovation in health system infrastructure, delivery practices, patient engagement,
and interventions with regard to individual and population health. To that end,
several critical research questions emerge:

19
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 In what ways does the current health and health care system create or impede
value for different stakeholders across the care continuum?

* What would a “value optimized health and health care system” look like to
patients and other stakeholders across the care continuum?

e In pursuing “value optimization,” how would relevant initiatives balance
costs of care with patient-centered outcomes, patient and family goals,
societal values, and progress?

e What would it take to achieve patient-centered value optimization?

DISCUSSION HIGHLIGHTS

At the March meeting, David Mubhlestein, Ph.D., J.D., Chief Strategy and
Chief Research Officer for Leavitt Partners, provided an overview presentation
on optimizing value. Dr. Muhlestein set the context by describing essential
datapoints related to U.S. health care spending, as well as health care’s dominant
role in the economy, and the projected viability of the Medicare Trust Fund.
Given this context, he then described the advent of value-based care as a chief
mechanism for transforming the structure and financing of health care. It has
been relatively successful as a lever to reconsider opportunities for coordinating
care and building resiliency into the system through financial resiliency, although
it has concentrated on payment reform, rather than complete delivery system
reform. To this end, Dr. Muhlestein contrasted “Little v value,” which focuses
more incrementally on improving the clinical encounter, and “Big V value”
which goes beyond improving the encounter with the patient to transforming
the entirety of care delivery at a population level. He observed that the health
care system will only attain BigV value by removing silos to look at the entire
care delivery spectrum holistically and used the analogy of putting health care on
a diet, stating that it is not enough to simply “change the items on the buffet,”
instead, there 1s a need to “change the restaurant.” Dr. Muhlestein concluded with
provocations related to system change and the need to rebuild health care on
something other than a fee-for-service chassis. He encouraged a new worldview
built around patients’ needs and intrinsic capacity to achieve health and well-
being. In contrast to the current capacity-focused business model (identify the
best paid services, build capacity for those services, fill that capacity), the three
components of patient-first business model would be to identify patients’ needs,
priorities, values and attributes, build low-priced services to fulfill needs, and
prevent high-cost care. This, he acknowledged, is difficult work that will take a
generation to bear fruit, but observable changes would take hold in 5 to 10 years
if the work starts immediately.
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In a generative breakout discussion, participants raised other concepts, including
development of readily usable measures that define value and identification of best
practices to optimize value for patients. PCORI’s expanded remit to study eco-
nomic impact along with other non-financial costs of care was viewed as a positive
disrupter and key opportunity and could intersect with efforts to improve method-
ology and measurement related to social determinants of health (e.g., better under-
standing of financial toxicity and burdens of health care and the disproportionate
impact on vulnerable/under-resourced populations). A number of obstacles were
discussed, including incentive structures dominantly aimed at increasing service
volume rather than patient outcomes, and a prevailing business model and gover-
nance structures oriented to profit margins. In addition, the pressure of increasing
expenditures for health, in particular, from public revenue sources, diminishes fund-
ing for other critical investments in education, housing, and other health-related
social needs. Participants offered that framing value in health care as a public health
emergency, or framing health care transformation as a common social good, might
help shift the prevailing narratives that more care equals better care, or that higher
costs equal higher quality. The group agreed that PCORI could exploit the oppor-
tunity to develop a balanced portfolio of robust research that analyzes both value
and burden at both the individual and community level.

The breakout group’s insights sparked additional discussion at the March meet-
ing that the concept of value through the eyes of the patient is not well understood.
Hence, in the second meeting in April, special focus was given to this dimension. A
panel discussion at the April meeting debated types of changes that might improve
the value that patients derive from health care. A centerpiece of the discussion was
the role of payment models and other influences on health improvement. The roles
of primary care, transition to value-based care, and fragmentation across specialties
were all discussed. A participant observed that fragmentation means that each spe-
cialty has a different business model, metrics, and incentives than does primary care.
They observed that viewing this through the patient’s eyes is pivotal, because many
patients have long journeys, numerous providers, and the need for coordinated care.
Developing a better understanding of this journey could yield shared knowledge
about what works best for whom. Thus, participants urged consideration of ways to
achieve widespread change outside of reforming payment models. Among the sug-
gestions were to study the impact of accreditation, regulation, and education; rapid
adoption of care models (e.g., telehealth); and effectiveness of newer care models in
delivering value for different subgroups. Identifying ways to forge a complete shift
from a transaction mindset in health care to one based on inferaction and trust was
seen as a research gap that PCORI could fill—providing evidence on the role of
trusting relationships in support of better outcomes, experience, and value.
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5
INFRASTRUCTURE

CONTEXT

Infrastructure represents the foundational organizational and structural ele-
ments that enable a society to function. In the context of health and health care,
the cornerstone elements of infrastructure include the diverse systems and settings
in which care occurs; data generated by individuals and populations; policies that
shape how health care is organized, financed, and delivered; the health care work-
force; and the ability to utilize information to inform and improve outcomes.
Infrastructure is also the backbone of connectivity, enabling individual patients,
caregivers, and their communities, as well as other stakeholders, to engage with
one another and to use information in their daily lives. Infrastructure as a whole
1s complex—including myriad elements ranging from the available diagnostic
and therapeutic modalities available to the communication networks and systems,
and on to the human capital involved—and these must work together seamlessly
in pursuit of optimal health for all. The twin forces of the COVID-19 pandemic
and rising awareness of ubiquitous, longstanding health disparities brought on
by entrenched systemic racism have sharpened focus on the U.S. health care
infrastructure as one that is brittle, fragmented, and unevenly distributed. Among
other challenges, the pandemic illuminated key shortcomings in public health
infrastructure, not only in the ability to exchange data and information rapidly to
track cases and optimize care but also to quickly implement effective treatments
and COVID-19 vaccines. Moreover, while the contributions of biomedical
research grow exponentially, with thousands of rigorous peer-reviewed articles
produced annually, leveraging the evidence at the point of care is an uneven prop-
osition due to the heterogeneous nature and variable capacities of health care set-
tings. The need to invest in health care infrastructure as a step toward realization
of a patient-centered learning health system has only intensified in recent years.

23
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COMPELLING RESEARCH QUESTIONS

Readying for another pandemic is widely viewed as an imperative in light of
the impact of COVID-19 and includes attention and investments at the state and
federal level focused on data, workforce, policies, and material. Concurrently, fur-
ther research on how to actualize the learning health system will yield widespread
benefits and ensure that biomedical research successes reap their full potential.
This could have the corollary benefit of invigorating health care providers, in that
clinicians (e.g., doctors, nurse, pharmacists, behavioral health practitioners) could
see more immediate and tangible benefits of applying knowledge at the point of
care. Finally, thoughtful attention to the emergent field of data justice (explora-
tion of how the generation, collection, and use of data intersect with societal and
structural inequalities), coupled with scrutiny of embedded biases in artificial
intelligence, are two of many needed steps in effectively using data to mitigate
health inequity. Compelling questions may include:

* What should a learning health care system look like to meet patients’ needs
in the next 5 years?

* What would be necessary to mount a coordinated and accelerated response
to the next major public health challenge?

* What are the most effective approaches to dissemination and implementation
of evidence, given the heterogeneity of U.S. health care?

* How can the wide range of data sources be leveraged most eftectively to

accelerate evidence generation and translation?

DISCUSSION HIGHLIGHTS

Rainu Kaushal, M.D., M.PH., from Weill Cornell Medicine, provided the over-
view presentation on infrastructure at the March meeting, emphasizing five
essential components of research infrastructure that have bearing on health and
health care: people, real-world data, systems, evidence generation, and evidence implemen-
tation. Dr. Kaushal linked these infrastructure components to the learning health
system, showing their relationships and interdependence. Dr. Kaushal observed
that some elements of the U.S. infrastructure can be robust, but other parts need
considerable attention, especially when the full continuum of prevention, screen-
ing, diagnosis and treatment, as well as health equity, is considered. The pandemic
was particularly revealing in this regard. Development of COVID-19 diagnostic
and treatment strategies worked comparatively well with the extant infrastruc-
ture; however, disparities were magnified. Dr. Kaushal described the INSIGHT
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Clinical Research Network (which she leads as part of PCORnet®) as an infra-
structure exemplar. At the outset, she garnered cooperation from New York
City health systems, which typically compete for market share, by establishing
the value proposition that sharing clinical data via this network would improve
patient care, population health, and research, thus bringing new ideas and exper-
tise into New York’s health care ecosystem. INSIGHTs infrastructure consists of
a large research data mart and attendant logistical support; engagement of health
system leaders, researchers, participants, and other stakeholders; and commitment
to sharing expertise and supporting other people’s research to further an active
implementation and improvement capability.

Dr. Kaushal concluded by describing the union of precision medicine and pre-
cision prevention as the ultimate use case for infrastructure. By bringing real-
world data to bear on diagnoses and treatments of diseases and applying those
real-world data at scale for entire populations equitably, precision health becomes
the blended product of informed and guided public health and health care deliv-
ery systems. Infrastructure for precision health spurs synergies and holistic think-
ing about how to make real-world data readily available for research; ensures that
patients are engaged in evidence generation with an equity perspective; and then
implements evidence at the point of need.

The infrastructure breakout group built on many themes from Dr. Kaushal’s
presentation, noting the importance of retaining and sustaining the research effi-
ciencies spurred by the pandemic, including administrative, contractual, and over-
sight-related improvements, embrace of remote monitoring for clinical trials, and
redoubled efforts to collaborate. The group noted that a key aspect of an effective
infrastructure is diffusion of evidence to broader audiences in an understandable
way, attentive to health literacy and data literacy. Reflecting on misinformation
challenges of the pandemic, the group underscored the importance of commu-
nication and engagement as a part of an optimal infrastructure. The inherent
complexity of the extant health care infrastructure creates challenges for patient
engagement, such as fatigue from having to navigate the fragmented system.The
group’s concluding insight was that all stakeholders need a roadmap and clarity
about the destination: what does a robust infrastructure for a patient-centered
learning health system look like, how do we ensure that this infrastructure is
further enhanced and sustained, and how can PCORI bring attention here and
invest in weak spots?

Accordingly, development of a patient-centered learning health system was the
second topical focus for the April meeting. Participants in that meeting used
the frame “what would it take?” as they discussed the learning health system, its
infrastructure, and PCORI’ role. A notable theme was PCORI’s ability to func-
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tion as a connector that can drive research insights into practice, because this capa-
bility does not really exist anywhere in the health ecosystem. In this respect, both
Sachin Jain, M.D., M.B.A., SCAN Group and Health Plan, and Atul Butte, M.D.,
Ph.D., University of California, San Francisco, noted the PCORI’s potential role
as an “eftector arm” for the learning health system. PCORI’s unique mission and
attributes (e.g., PCORnet® data collaboration model, dissemination and imple-
mentation funding mechanism, engaged stakeholders) could combine to help it
fulfill this function across the research enterprise and clarify the ideal infrastruc-
ture for learning what works best for whom.
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CROSS-CUTTING THEMES

he critical discussion highlights from the two meetings identified four

cross—cutting themes, the dynamics of which are especially important
to informing and shaping PCORI’s opportunities and priorities over the next
decade (see Box 2). Foremost is the imperative for strategies that will advance
health equity and combat the structural racism that contributes so greatly to
health inequities. Because of the magnitude of the resulting disparities, the struc-
tural factors that affect health status demand dedicated, well-designed research
activities. Untangling how clinical and socioeconomic factors work alone, or
in combination, to reduce or exacerbate inequities was viewed by meeting par-
ticipants as a very important priority area for PCORI. As one participant noted,
health is baked into everything people do—it is not separated but seamlessly
integrated into daily activities—reiterating the importance of understanding how
a person’s experiences outside of a clinical setting can affect health. Further-
more, given that technologies and data facilitate the ability to gather information
on an individual’s health and can also provide them the tools to engage in and
improve their health, it is crucial to examine health technologies and digitally
driven advances through an equity lens. The concept of “health data poverty” was
raised, referring to the fact that there are many people who will not benefit from
advances because of systematic inequities in the quantity, quality, representative-
ness, and applicability of available health data (Ibrahim et al., 2021). An impor-
tant consideration, raised by speaker Consuelo Wilkins, M.D., M.Sci, Vanderbilt
University Medical Center, that resonated throughout the April meeting was the
need to differentiate and examine both health equity and health care equity, given
that they are multifaceted and intersecting, but with distinct knowledge gaps and
research questions.
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BOX 2
Cross-Cutting Themes

Health Equity: every person has an equivalent prospect to reach their full potential
for health and well-being

Value Disconnect: discrepancy between prevailing health system incentives and forces

and the importance of the results to patients, families, and society

Learning Health System: alignment of evidence, informatics, incentives and culture

for effectiveness, efficiency, equity, and continuous learning

Emerging Technologies: developing tools with varying individual and aggregate

potential to affect human health and well-being

A second dominant theme was the apparent value disconnect—that is, the
gap between perceptions of value in the economic sense and values in the moral,
cultural, or personal sense. The disconnect between the current structure, financ-
ing, and organization of health care and what patients, families, and communities
need and value has become more and more apparent. Timely access to respon-
sive, aftordable, high-quality, person-centered health care is of the essence, yet
the experience for many is a health system that is fragmented, uncoordinated,
expensive, inequitable, and of uneven quality. These deficiencies have been fur-
ther highlighted during the pandemic, with those from communities of color
and low incomes being disproportionately aftected not only by COVID-19 but
also by mental health crises, isolation, and lack of access to care for other condi-
tions. There are exemplars in the United States of groups that can help illuminate
strategies to connect those value streams in redesigning a patient-centered system
of care. Such exemplars, particularly the Accountable Communities of Health
(https://innovation.cms.gov/innovation-models/ahcm) and Integrating Care
for Kids (https://innovation.cms.gov/innovation-models/integrated-care-for-
kids-model) models, as well as federally qualified health centers (https://www.
hrsa.gov/opa/eligibility-and-registration/health-centers/fqghc/index.html), offer
natural learning laboratories and could be studied to assess the practical impli-
cations for large-scale health system transformation. Throughout the meetings,
reference was made to the fact that health care in the United States has been
constructed on the chassis of fee-for-service payment, which is now broken and
unable to deliver the results needed by the nation on most important perfor-
mance dimensions. Meeting participants resonated with the observation that the
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fundamental need to build a new chassis is in the public’s interest, rather than
trying to fix what currently exists.

A third theme that cut across the discussions related to the need for an agile
learning health system—one in which the alignment of evidence, informatics,
incentives, and culture naturally accelerates advances in health system effective-
ness, efficiency, equity, and continuous learning. Given the already immense and
ever increasing health and health care data bases and potential capabilities, with
previously unimagined technologies and potential sources of evidence, there is a
compelling need to be more nimble and coordinated in the ability to learn from
every health-related patient and family experience, embedding evidence into
health care at every opportunity. Because important policy issues are involved
in the governance related to data quality, access, use, and sharing, PCORI is
uniquely positioned to contribute to information development that may be use-
ful to policymakers on approaches relevant to these and other issues important to
learning health systems. This readily aligns with meeting participants’ encourage-
ment and support for PCORI’ role as a connector across sectors, organizations,
and stakeholders. Overall, attaining the learning health system capabilities at scale
necessitates better alignment of incentives across stakeholders—health systems,
academia, and patients and families—so that collective investments in improving
the infrastructure provide tangible benefits to all.

An element of the learning health system that is especially linked to PCORI’s
core capabilities is the importance of stewardship of the relationship between
the data infrastructure supporting health and health care and that supporting
health research, inclusive of real-world data, common data models, and standards.
Efforts to organize and harmonize health data entail considerable expenditures
of time and resources across both academic and operational health care environ-
ments. For optimal functioning, these efforts require the availability of integrated,
interdisciplinary teams of researchers, clinicians, and quality improvement experts
to enable systematic, data-driven evidence generation from and application to
practice, as well as engagement of patients and families to ensure that health
data accurately represent their lived experience (Schleyer et al., 2021; Smoyer
et al., 2016). The experience of PCORnet® with consolidating data models,
ensuring data completeness, and applying insights from COVID-19 research can
enable a more coherent and aligned approach to moving data from electronic
health records to research and then back into practice. Furthermore, as several
participants observed, the agility demonstrated by the health care and research
communities during the COVID-19 pandemic ofters insights into effective and
synergistic collaboration strategies, ways to reduce administrative and data collec-
tion burdens, and novel approaches to conducting research. Such innovations and
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alterations can foster lasting improvements to the overall research process, which
then translates into the more robust, coordinated, patient-centered apparatus for
learning, as urged during the discussions.

One other cross-cutting theme related to the need for a better understanding
of the heterogeneity of the impacts of emerging technologies on patients,
families, and communities. Some of this heterogeneity is a result of differences in
environments, biology, structural factors, and related circumstances among differ-
ent populations and subpopulations, and some of it is due to the impacts, directly
or indirectly, on inequities related to the patterns of technologies’ availability and
use. Technologies encompass cutting-edge medical and diagnostic therapies and
digital innovations supporting health and care delivery, data use, and connectivity,
and better understanding of their myriad eftects and interplay will help create a
more complete view of a person’s entire experience and predispositions related
to individual circumstances (from genetics to social needs). This could inform
population health as well as reduce disparities.

An observation that permeated both meetings was that the full potential of pre-
cision medicine, informed by predictive analytics, can only be realized if equity
is its cornerstone. To this end, it is critical to understand who is represented in
a given data set—as well as who is missing from it—and the assumptions that
undergird the data. Upholding vigilance about the construction, validation, scal-
ing, and ongoing monitoring of algorithms in health care is germane to PCORI’s
continued work on methodology standards and its portfolio of methods research.
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7
PATIENTS SHAPING THE HEALTH HORIZON

n every discussion of the meeting series, anchoring focus and design on patients,

families, and communities was emphasized as fundamental to reorienting the
business of health care; deploying effective, affordable, and efficient practices;
stewarding the collection and use of data to improve care; and ensuring equity for
all. The predominant perspectives forging the design and implementation of sys-
tems of health and health care have heretofore been shaped by the vantage points
of the knowledge, comfort levels, convenience, and reward systems of health care
organizations and providers, but truly evolved and effective health systems will
deploy success measures that start with the most fundamental needs and goals of
those they serve.

Meeting participants were in agreement that bringing more attention to build-
ing trusting relationships and interactions, rather than just transactions in health
care, is one way to drive and shape perspectives on value. Moreover, being more
intentional about asking people what aspects of their health and health care
matter most to them, and then incorporating these perspectives into broader
assessments of performance and value, can help guide a research agenda for
PCORI while raising awareness and building demand for care improvements.
This broader imperative to understand “what matters” also entails bringing more
voices to bear. PCORI engages with a sizable constituency of patients, families,
and advocacy organizations. However, due to limited time, resources, capacity,
or opportunity, many patients face barriers to participating in research, such as
study inclusion criteria, cost or transportation constraints that preclude ability
to complete research study visits, and fewer recruitment overtures extended to
communities of color. Current systems are not structured to engage with the
most vulnerable populations; thus, finding ways to raise the voices of the indi-
viduals facing the greatest challenges is essential for influencing policy, practice,
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and all phases of research—design, study implementation, analysis, and dissemina-
tion (Carter-Edwards et al., 2021). In discussions, there was broad concurrence
that until patients and families are at the center of all aspects of the health care
delivery system and related research, the system will fall short. The embedding
of patient-centeredness as the starting point for PCORI’s vision, mission, and
program endows it with a leadership mantle of critical importance and advantage.
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8
STRATEGIC PRIORITIES FOR THE FIELD

Given the scope of the issues in the domains considered in the Priorities
on the Health Horizon meetings—emerging technologies, social and
environmental factors, optimizing value, infrastructure, cross-cutting themes—a
formidable set of pressing health and health care research needs was identified and
discussed. In addition, certain fundamental strategic priorities emerged as basic
and critical to progress in the field: (1) the need to reorient research perspectives
and activities to patient and family priorities and values, in particular, those con-
ditions that drive inequities; (2) the need to foster strategic learning partnerships
across groups, organizations, and sectors; and (3) the need to build the continuous
learning infrastructure to produce new insights at the pace and scale necessary for
improving health and health care.

The first of these is directly linked to PCORI’s origins: the search for better
evidence on what works best, for whom, and under what unique circumstances
for each individual. It has become clear that this means factoring in a much
broader characterization of individual perspectives and conditions at work to
determine individual receptivity, responses, and opportunities for interventions.
In some respects, it means developing a strategy in which new technologies, new
conceptualizations about health and health care, and new connections between
health care needs and social factors are embraced, depending on individual cir-
cumstances. The recognition that this includes economic circumstances is now
embedded in PCORI’s expanded mandate to embrace financial realities as part
of their remit. It also means using research strategies that accommodate and facili-
tate stronger relationships between the health care and social care systems that
are beneficial to patients and families. From a research funder’s perspective, it can
mean attracting and funding applications from diverse organizations that, while
close to daily lives of patients and families, may seem afield from more familiar
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research entities. Some studies mobilized during the COVID-19 pandemic used
nontraditional lenses, which enhanced the understanding of problems and solu-
tions for people, families, caregivers, and health workers on the front lines.

The importance of ensuring that research design accommodates an appropriate
range of the factors shaping health prospects—and responses to interventions—
requires forging learning partnerships across groups, organizations, and sectors. At
the most basic level, this means dedicated attention to ensure that there is strong
strategic interplay and synergy among traditional funders of effectiveness research,
like the National Institutes of Health, the Agency for Healthcare Research and
Quality, the Centers for Disease Control and Prevention, the Health Resources
and Services Administration, the Centers for Medicare & Medicaid Services,
and the Food and Drug Administration, and certain voluntary organizations and
philanthropies. But the importance of dedicated partnerships extends into other
organizations, public and private, social and corporate, quantitative and qualita-
tive, all of which are, at some level, important stakeholders in the applicability of
research results. In principle, this can appear to add substantial complexity to an
already complex challenge of reckoning with the multiple variables that influ-
ence health status and outcomes. But, in practice, enlisting and engaging these
partnerships that add value to the generalizability and reach of discovery also
builds stakeholders in the dissemination and use of results. A co-learning process,
whether with patients and families or with multiple stakeholder organizations,
adds and invests them naturally and additively in the process of dissemination and
use. In addition, the forging of novel partnerships may help loosen the occasion-
ally binding and self-perpetuating forces sometimes at play in more traditional
academic research environments.

This raises the third strategic priority discussed: building a research infrastruc-
ture that is more seamlessly blended with routine care and even daily life. The aim
of a continuously learning health system is to take better advantage of the digital
environment now constantly generating structured and unstructured data from
our experiences, introducing selective variability capture and analytic capacity,
generating and testing insights, and accelerating the introduction of improved
and tailored interventions accordingly. The infrastructure required has techni-
cal, economic, professional, cultural, and personal components, and its effective-
ness depends upon multisystem interoperability, synergy, and incentives. Although
still relatively early in its development, the PCORnet® infrastructure has helped
to demonstrate the potential to use diverse real-world data in the conduct of
pragmatic trials and observational research. That the build-out of the basic infra-
structure components envisions operation across health care facilities of multiple
sizes, interfaces with organizations in multiple sectors, while anchoring on the
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needs and preferences of individuals, underscores the need for stewardship of the
connector and governance dimensions that represent common ground. Without
a strongly committed steward, common ground can too easily become aban-
doned turf. The promise of the learning health system is profound in its techni-
cal achievability and, hence, its potential to accelerate progress toward a health
system that is more effective, more efficient, more equitable, and more personal.
Achieving that potential depends on careful attention to weaving together the

multifaceted elements of the infrastructure.
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9
CONCLUDING INSIGHTS

hroughout the conduct of the Priorities on the Health Horizon meetings,
PCORI was engaged in a strategic planning process for the decade ahead.
Informed by the cooperative meeting series and extensive consultation with
stakeholder communities, PCORI developed five proposed National Priorities
for Health, released in June 2021 with an invitation for broad public comment.
Presented below (see Box 3), the national priorities, adopted in October 2021,
orient PCORI’s enhanced strategic emphasis on learning what works best for
improving people’s health and the health of the nation; stewarding the develop-
ment of the infrastructure capacity to broaden and accelerate that learning pro-
cess; quickening the pace at which lessons learned are disseminated and put into
practice; reversing the profile of persistent health inequities in the nation; and,
through these efforts, accelerating health system transformation from one that is
fragmented and inefficient to one that is integrated and continuously learning.
In advancing these priorities, PCORI is signaling a bold commitment: deep-
ening the systematic approach to ensuring that better, more reliable informa-
tion is available to guide personal, clinical, organizational, and policy decisions
to improve health and health care but also to take on a more facilitative role that
draws broader public and private stakeholders to help mobilize synergy into build-
ing the aggregate strategy and infrastructure committed. Certainly, no organiza-
tion can meet the ever increasing need to improve decisions central to health and
health care progress on its own. Given the size and complexity of the challenge, it
is critical to meet the need for system participants to work together as seamlessly
as possible to build the aggregate capacity to continuously improve learning and
sharing throughout the system. PCORI’s commitment to the themes of marshal-
ing, connecting, integrating, and accelerating is a strong and promising signal for
health progress in the decade ahead.

37
PREPUBLICATION COPY—Uncorrected Proofs



38 | Priorities on the Health Horizon

BOX 3
PCORI’s Adopted National Priorities for Health

Increase evidence for existing interventions and emerging innovations in health
Enhance infrastructure to accelerate patient-centered outcomes research
Advance the science of dissemination, implementation, and health communication

Achieve health equity

oo B =

Accelerate progress toward an integrated learning health system
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Appendix A

TOPIC BRIEFS FOR
MARCH 15-16, 2021 MEETING

PCORI PRIORITIES ON THE HEALTH HORIZON MEETING—
TECHNOLOGIES TOPIC BRIEF

Definition and Key Components

In this context, the term “technologies” encompasses myriad components,
including clinical and computational advances that have led to more precise,
predictive, and personalized medicine, therapeutic and device innovations, as
well as changes enabled by digital technologies (e.g., virtual care, remote patient
monitoring, and integration of devices/wearables to support prevention, diag-
nosis, treatment, and rehabilitation). The breadth and depth of this topic can
include numerous offshoots given the many tools, instruments, and interventions
available. Emphasis here is given to examples of how technologies intersect with
health and health care and opportunities for emerging technologies to sharpen
understanding of the comparative eftectiveness of different treatments and illumi-
nate opportunities to reduce health inequities.

Background and Current Profile

Health-related technologies are proliferating, which creates opportunities to
optimize treatment at the point of care and to influence touchpoints with patients
and consumers outside of clinical encounters. The FDA Center of Excellence in
Digital Health observes that “digital tools are giving providers a more holistic view
of patient health through access to data and giving patients more control over their
health ... [offering] real opportunities to improve medical outcomes and enhance
efficiency.”That said, the broad implementation of electronic health records (EHRS)
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has yielded beneficial enhancements for care coordination and transparency, even as
it has introduced new challenges for clinicians with respect to workflow, efficiency,
and administrative burden. The ability to integrate data between EHRs and newer
technologies (from smart watches to disease monitoring devices) is as overwhelm-
ing as it is exhilarating for those at the front lines of health care.

Potential applications of precision medicine, fueled by “omics” and clinical data
and guided by artificial intelligence and machine learning technologies, could
eventually offer more a promising treatment journey for patients with cancer,
cardiovascular disease, and many other common and rare conditions. The promise
of “P4” medicine that is “predictive, personalized, preventive, and participatory”
has galvanized researchers, policymakers, patients, clinicians, and other stake-
holders (Hood et al., 2012). Technology also offers the ability to engage people
and connect them based on affinities—including the shared illness experience.
This is evident in the rise of communities such as Patients Like Me, My Health
Teams, and other digitally enabled patient groups hosted on social media plat-
forms. Digital technologies support self~-management, biohacking, adverse event
reporting, and also research processes such as recruitment, symptom reporting,
and adverse event monitoring. The rise of the COVID-19 pandemic has sparked
new conversations about how digital technology could support not only tectonic
shifts in health care toward virtual medicine but also decentralized clinical trials
and more efficient research overall.

Hlustrative Data Points

e From 2019 to 2020 (specifically, Surveillance Week 13), telehealth visits
increased 154%, while ED visits underwent a marked decline over the same
period (Koonin et al., 2020).

* More than 50% of individuals are able to access at least some of their own
health information electronically (HealthIT.gov, 2018).

* Hospitals” engagement in interoperability improved by more than 50% in
eight major U.S. cities since 2015 (Pylypchuk and Johnson, 2020).

* As 0f2017,94% of hospitals used their EHR data to perform hospital processes
that inform clinical practice. EHR data is most commonly used by hospitals to
support quality improvement (82%), monitor patient safety (81%),and measure
organizational performance (77%) (Parasrampuria and Henry, 2019).

* The cost of sequencing the human genome decreased dramatically in less
than 2 decades, from $100 million in 2001 to $1,000 in 2015.

e The National Institutes of Health (NIH) All of Us Research Program is a
cornerstone of US precision medicine research, a $1.5 billion initiative with
more than 270,000 total participants enrolled as of December 2020 (NIH,

2020).
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Emerging Trends and Dynamics
That Shape Technologies in Health and Health Care

The COVID-19 pandemic obliged new thinking about health care delivery
and unleashed creativity with respect to data-driven medicine. The motivation
for rapid learning about the presentation and manifestations of the coronavirus
led to rapid development and uptake of online symptom screeners and surveil-
lance trackers and removed longstanding resistance to virtual medicine. Electronic
health record data has also shown concerning trends related to the pandemic,
namely the reduced use of preventive services, avoidance of needed chronic ill-
ness care, and reluctance to seek care for emergent symptoms. Another downside
to this growing digital/social media ecosystem is proliferative misinformation
about the virus itself and vaccines.

Technology tools also—ironically—illuminate the persisting digital divide.
Broadband internet access is still unevenly distributed, as is health care itself.
Although data are patchy, distressing trends in COVID-19 severity and vaccine
distribution serve as a helpful use case for the varied applications of technology
in health care and could help target care or resources where they are lacking.
On the consumer level, “apps” and devices that support wellness, care delivery,
and disease management are a growing category, underscored by investments in
digital health, nearly doubling from $7.4 billion in 2019, to $14.1 billion in 2020
(DeSilva and Zweig, 2021).

Effects on Patients Along the Continuum of Their
Health/Health Care Experience

Notwithstanding immense technologic advances, the health care system still
maintains legacy modes for storing and transmitting health data, such as fax
machines and CDs—modes that have been modernized in almost every other
facet of contemporary society. Consequently, stakeholders are innovating around
the edges, creating resources (data models, standards, and application program
interfaces [APIs]) that enable interoperability and data liquidity. As health records
are becoming increasingly digitized, tools that support digital exchange are para-
mount, especially for patients’ experiences in screening, diagnosis, and treatment.
Each of these elements of the care continuum can involve multiple clinicians
or systems and demands seamless coordination, fueled by reliable data and con-
nectivity. Technical challenges for clinicians and systems include managing the
volume, quality, provenance, and availability of person-generated health data
(Cortez et al., 2018). Empowered patient advocates, especially those contending
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with complex chronic illnesses or rare conditions, are vocal about the need for
technology-enabled care—often taking to social media to push for moderniza-
tion, interoperability, and inclusivity.

With respect to prevention and health behavior, technology can serve as a
potential adjunct. Wearable devices and mobile apps have been developed to sup-
port a range of fitness and wellness activities, including exercise, sleep, nutrition,
medication tracking, mindfulness, and tobacco cessation, among others. Many of
these embed accountability and motivation tools to encourage lasting behavior
change. The COVID-19 pandemic led to an attendant surge of interest in fitness
and exercise apps, with a 47% year-over-year increase in downloads globally from
Q2 2019 to Q2 2020 (Chapple, 2020). Lower-tech interventions such as text-
based behavioral supports (e.g., Text4Baby and SmokeFreeTXT) have shown
promise, both with respect to engagement, reaching underserved populations,
and rates of uptake. However, research on efficacy and effectiveness of technology
to improve health and health care has not kept pace with the explosive growth
of various digital and mobile health technologies, nor has the current evidence
sufficiently explored differences by demographic subgroups.

The impact of technology on quality of life is decidedly mixed. Numerous
reports cite deleterious effects of social media and gaming on adolescent mental
health, including increased depression and anxiety and poorer sleep (Hoge et al.,
2017; Riehm et al., 2019). Potential upsides for technology include decreased
isolation and loneliness, particularly for older adults with limited in-person social
support. Social media platforms are relatively recent, with Facebook and Twitter
launching in 2004 and 2006, respectively. Hence, further examination of how
personal characteristics intersect with use of digital technologies and social media
tools, and the contribution of these technologies to health outcomes, quality of
life, and general well-being warrants consideration.

Finally, the era of precision medicine has the potential to affect the entire care
continuum. The opportunity to blend systems biology with machine learning
offers tremendous promise for improving health and health care, while prompt-
ing complex questions about the “expected value of individualized care” (Basu
et al., 2015). The heterogeneity of payment and delivery models in the United
States suggests that applications of precision medicine discoveries may be equally
heterogeneous. Significant research and investments in precision oncology, exem-
plified by targeted approaches to cancer prevention, diagnosis, and treatment,
serve as a harbinger of opportunities in other clinical domains. Hence, under-
standing the value and equitable diffusion of precision medicine will only grow
in importance as new discoveries are made.
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Effects of Technologies on Discovery, Research, and Innovation

Emerging technologies—especially with regard to digital health infrastructure
and data—are core utilities for transformative health, health care, and biomedical
science and progress. If accessed consistently and used effectively, these technolo-
gies can help organizations engage in swift, available, and reliable health infor-
mation sharing that delivers the right information to the right decision point,
at the right time, for the best result according to patients’ preferences. Tailoring
and utilizing technology to apply this potential to the research industry layers
a compounding effect of discovery atop the continuous learning promised. By
leveraging electronic data sharing and a myriad of emerging digital tools, insights
that have traditionally been out of reach for health care are possible, at a speed
and quality that has yet to be experienced (OCTO, 2018). Determining best
practices for using these tools, with a keen eye towards equity and health dispari-
ties, 1s expected to be a central priority on the horizon of American health and
health care.

Related Initiatives

The potential of emerging technologies in advancing health and health care
is evident—a fact that is both recognized and engaged by multiple stakeholders.
Many of the efforts herein surround data governance and interoperability, with
research networks such as PCORnet® as well as academic institutions, and indi-
vidual state-level health information exchanges working to advance large-scale
data collection, stewardship, and sharing. The federal government is also involved
in this regard, with entities such as the Department of Health and Human Ser-
vices (HHS), The Office of the National Coordinator for Health IT (ONC), and
FDA working to advance the capabilities of digital health and data sharing to
improve health system capacity and research functionality.

The private sector is also a key player in the technology sphere, with companies
such as Microsoft, Google, Apple, and others building and improving tools that
advance telehealth, remote patient monitoring, and artificial intelligence in health
care. Partnerships between academic researchers, biotechnology/pharmaceutical
and technology companies are accelerating the ability to analyze exabytes of
structured and unstructured data, which can unlock the true promise of precision
health. This work, and the related attention that is given to patient-facing inter-
faces, population health, and lifestyle management, is a hallmark of innovation to
come. Health systems are also building collaborative approaches to using health
data to study, predict, and improve health outcomes. Building on these efforts—
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especially with regard to equity—and collaborating with stakeholders to use this
full spectrum of tools effectively will be critical to the next phase in the evolution

of health and health care.

Compelling Questions:
What Must We Address in the Years Ahead?

Given the enormity of the technologies space, engagement by all stakeholders
is imperative for identifying and prioritizing questions that must be addressed
in the years ahead. Along with developing and leveraging new technologies, a
corollary aspect is to examine intended and unintended consequences as these
technologies diftuse at scale. Some key questions include:

* How might we advance data sharing in a way that takes advantages of
progress made during a global health crisis?

* How can predictive and personalized interventions be deployed most
effectively and with a clear focus on equity, given the current configuration
of U.S. health care?

e In what ways could technology be leveraged to accelerate evidence
generation and mobilization in practice?

* How can virtual care models be optimized and integrated with traditional
care delivery, and what are the ways in which virtual care can be tailored to
patients’ preferences and needs?

e What knowledge gaps must be addressed related to behavioral, attitudinal,
and other psychosocial aspects that affect how patients/caregivers might
regard precision medicine?
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PCORI PRIORITIES ON THE HEALTH HORIZON MEETING—
SOCIAL AND ENVIRONMENTAL FACTORS TOPIC BRIEF

Definition and Key Components

Health is influenced by numerous biological, demographic, environmental,
and socioeconomic aspects, many of which are interdependent. Taken together,
these aspects can contribute to a more equitable experience of health—or health
care—for individuals and populations. Health equity concerns itself with two
steps: (1) reducing inequities between people with higher socioeconomic status
and people with lower socioeconomic status and (2) meeting the absolute goal of
health and well-being for all. By achieving health equity, societies have the oppor-
tunity to experience enhanced overall outcomes along with long-term socioeco-
nomic prosperity. Achieving a more equitable society is also a noble goal in and
of itself (Canning and Bowser, 2010). Today, the concepts, definitions, approaches,
and frameworks underpinning social determinants and attaining health equity
are passionately discussed and debated (Critical Public Health, 2008). Moreover,
whether the extent to which resources or conditions that help a person meet
daily needs is deterministic is also the subject of deliberation. Accounting for past,
present, and emerging discussions on health, development, and equity, a report
from the World Health Organization (WHO), Just Societies: Health Equity and
Dignified Lives examines health equity through the lens of structural social, envi-
ronmental, economic, and political issues and movements (see Figure 1).

Owing to their intersecting nature, components of social and environmental
factors of health cannot be defined succinctly. Thus, the key components—a life-
course approach to health, environmental factors, and social factors within the
care continuum—will be defined and examined separately.

Background and Current Profile for Each Component

A Life Course Approach to Health

Inequities in health begin throughout someone’s life course, starting from
before birth and impacting an individual through older age. Disparities typically
affect people across various identities such as race, geographic location, sexual
orientation, gender identity, occupation, or disabilities. Knowledge gaps persist
that relate to key points in the life course to use prevention or intervention efforts
in settings such as schools, workplaces, or long-term care facilities.

The life course approach to social and environmental determinants also
concerns itself with the impact of exposures to risk factors that worsen socio-
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INTERSECTIONALITY: SOCIAL AND ECONOMIC INEQUITIES, GENDER, SEXUALITY,
ETHNICITY, DISABILITY, MIGRATION

STRUCTURAL DRIVERS

Political, Social,
Cultural, and
Economic Structures

Natural Environment,
Land, and Climate
Change

History and Legacy,

CCNDITIONS OF
DAILY LIFE

Early Life and
Education

Working Life
Older People

Income and Social
Protection

: HEALTH EQUITY
Viclence

Ongoing Colonialism, AND

Envirocnment and
Housing DIGNIFIED

LIFE

Structural Racism

Health Systems

TAKING ACTION

Governance
Human Rights

Figure 1 | Framework from report of the Pan American Health Organization Commission
on Equity and Health Inequalities in the Americas Indicating the Key Components of Social
and Environmental Factors of Health.

SOURCE: Commission of the Pan American Health Organization on Equity and Health Inequalities in the Americas.
2019. Just societies: Health equity and dignified lives. Report of the Commission of the Pan American Health Organization on
Equity and Health Inequalities in the Americas. Washington, DC: Pan American Health Organization.

economic and health outcomes throughout a person’s life (Bezruchka, 2010).
Exposures include various factors such as environment, education, housing and
shelter, food, and access to public services and health care, all of which can impact
health throughout the life course (see Figure 2). When accumulated throughout
the life course, these exposures can accrete as biological stressors and manifest in
older age as worse health outcomes: chronic disease, reduced functional ability,
and intrinsic capacity. The disparity in the impact of exposures across the life
course can lead to additional gaps between different demographic groups in the
United States, with many examples pointed out in the form of life outcomes
such as educational attainment, incarceration rates, housing policies, and income,
and health outcomes such as developmental disorders, obesity, heart disease, and
cancer (NASEM, 2017).
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DEVELOPMENTAL
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Figure 2 | Influences and actions along the life course.
SOURCE: Davies, S. C. 2012. Annual Report of the chief medical officer, volume one, 2011, on the state of the public’s health.
London, UK: Department of Health.

The Environment and Human Health

WHO defines environmental health as all the “physical, chemical, and bio-
logical factors external to a person, and all the related behaviors.” Environmental
health consists of preventing and controlling morbidity and mortality resulting
from interactions between people and their environment. Below are several key
sources of negative environmental exposures.

* OUTDOOR AIR QUALITY:Poorer air quality is linked to higher morbidity
and mortality from chronic diseases such as cancer and cardiopulmonary
disease. High levels of unhealthy air emissions still exist for around 127 million
Americans (ODPHP, 2020). Exposure to fine particulate matter, ozone, and
nitrogen dioxide increases the incidence and burden of disease. In addition
to these factors, inequities in location and place affect human health
(Environmental Health Sciences Center, 2021).

* SURFACE AND GROUND WATER QUALITY: Contamination by
infectious agents, chemicals, and heavy metals can result in highly detrimental
health impacts, such as the 2014—2019 Flint Water crisis, which saw the drinking
water for the city of Flint, Michigan contaminated with lead, Legionnaire’s
disease, coliform bacteria, and trihalomethanes (Ruckart et al., 2019).
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* TOXIC SUBSTANCES AND HAZARDOUS WASTES: Exposures to

toxic substances such as pesticides and herbicides, paints, aerosols, cleaning
products, fertilizers, and gasses are wide and mostly unknown.

HOMES AND COMMUNITIES: A variety of indoor pollutants such as
indoor air pollution; inadequate heating, cooling, and sanitation; structural
safety; electrical and fire hazards; and lead-based paint hazards can impact
health and safety.

PLACE AND GEOGRAPHIC LOCATION: Geographic location in a
marginalized or rural area can reduce physical access to health-promoting
amenities such as health care facilities, parks, and supermarkets, and the
means to access these facilities, such as public transport (Cushing et al., 2015;
Hilmers et al., 2012).

Communities of color tend to live in environments with poorer air quality. High

exposure to negative environmental exposures results in increased deaths from
COVID-19, with case mortality rates and case fatality rates estimated between
11.3 percent and 16.2 percent. Cross-cutting disparities based on race and ethnic-

ity have been observed with exposure to environmental hazards, poorer quality

and unsafe infrastructure, and fewer health-promoting environmental amenities
such as parks (Hilmers et al., 2012).

Social Factors Within the Care Continuum

The social determinants of health manifest throughout health care and popula-

tion health systems, from prevention to late-life care experiences.

* ACCESS TO CARE:Marginalized populations experience decreased access

to social protection, insurance, and health care due to disparities in economic
opportunities and other factors such as structural racism and implicit bias.
Several factors have been cited, but are not limited to, lower incomes, living
in a U.S. state without the Medicaid expansion under the Patient Protection
and Affordable Care Act, and living in a rural area. However, access to care
does not always guarantee the quality of care. While disparities in long-
term care facility access exist, research highlights that the wide gap in these
facilities” quality is a larger issue (Smith et al., 2008).

INEQUITIES IN PATIENT EXPERIENCES: Pervasive and troubling
disparities in patient experiences and outcomes are also related to implicit racial
bias from care providers and their impacts on patients. False beliefs about Black
people’s ability to bear pain have led to disparities in prescribing medications
and even life-saving interventions to Black patients (Hoffiman et al., 2016).
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* WORKFORCE DIVERSITY AND INCLUSION: Tied to implicit racial
bias in the workforce are inequities in the demographics of the health care
workforce. Nearly 62% of physicians and surgeons are male. White people
constitute about 65% of the workforce, with Black people representing
approximately only 5.6% of the workforce, far below the 11.6% share of
the total U.S. population they constitute (DataUSA, 2021). Importantly,
concordance of physicians and patients has been shown to affect utilization
and costs, an area that warrants additional research (Jetty et al., 2021).

Emerging Trends and Dynamics

The Cumulative Social Impact of Exposures Across the Life-Course

The cumulative impacts of health inequities have translated into a decreas-
ing life expectancy in the United States from 2016 to 2019. Life expectancy is
expected to decrease in 2020 in light of the severe impact of the COVID-19
pandemic in the United States on Black and Latino populations, which recorded
reductions in life expectancy at birth of 2.10 and 3.05 years (Andrastay and
Goldman, 2021). Key statistics across the life course include, but are not limited
to, the following from each stage of life:

e PRENATAL: Before birth, Black and African American women are nearly
three times as likely to die of complications related to pregnancy and
childbirth than White women, a gap that has not narrowed (Lu, 2018). The
same report attributes this phenomenon’s causes to poorer health across the
life course and disparities in access, safety, and maternal care quality.

* INFANCY: The infant mortality for Native Americans is 1.5 times the rate
of White people.While White people experienced decreased infant mortality
between 1990 and 2009, Native Americans did not (NASEM, 2017).A factor
commonly cited for this occurrence is the historical forced displacement and
mistreatment of Native American communities, people, and culture.

e CHILDHOOD: In 2017, 12.6% of Black and African American children had
asthma compared with 7.7 percent of non-Hispanic White children (Carratala
and Maxwell, 2020). The causes of this phenomenon are unclear, but children
living below the poverty line or exposed to secondhand tobacco smoke
exposure have higher rates of asthma (HHS OMH, 2021a).

* ADOLESCENCE: The number of suicide attempts by Hispanic females was
40% higher than that of adolescent non-Hispanic White females (Carratala
and Maxwell, 2020). The poverty level has been attributed to causing
reported psychological distress (HHS OMH, 2021b).
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* ADULTHOOD: Black and African Americans were 30% more likely than
White people to die prematurely from heart disease in 2010 and twice as likely
to die prematurely from a stroke (NASEM, 2017). This statistic demonstrates
the compounding effect of severe impacts of exposure to negative social and
environmental determinants.

* OLDER AGE: The odds of frailty among non-Hispanic Black and Hispanic
older adults were approximately 1.5 times that of older White adults in 2020
(Bandeen-Roche et al., 2021). Here we observe the reinforced impact of
cumulative exposures to negative social and environmental determinants.

Emerging research has also identified several factors causing decreases in life
expectancy of White working-class populations without college degrees across
their life course, as illustrated in the study by Deaton and Case in their semi-
nal paper on “deaths of despair” (Case and Deaton, 2015). Collectively, these
disparities can be attributed to several factors, including societal issues such as
environmental pollution, unequal economic systems, and structural racism; to
health systems and delivery issues such as the high access and cost barriers to pri-
mary and specialty care; and insufficient social protection and insurance coverage.
However, more research is needed to assess the impact of factors on individu-
als, communities, and populations throughout the life course. Additionally, the
research priorities could also describe the actions and efforts required to embed
the connection between health and well-being at every life stage and the social,
environmental, and health systems—related factors needed to enable this future
(WHO, n.d.).

Impacts of Environmental Health

Environmental health is closely interrelated with the cumulative impacts of
determinants across the life course. Despite this relationship, the compounding
interaction between negative exposures can worsen without actions to address
the environment.

Compelling Questions:
What Must We Address in the Years Ahead?

The following list is intended to provoke contemplation of key knowledge
gaps and unanswered questions related to social and environmental factors affect-
ing health and health care:
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Gaps in Research and Efforts

Where are the knowledge gaps with interventions to tackle social and
environmental factors that influence health equity? Can these gaps be tackled
using a life course approach or at particular points in the care and public
health system and continuum?

While evaluating the multiple actions and efforts mobilized to improve
health and well-being and reduce health equity, what populations, people,
and communities have not been included or involved?

How can the research ecosystem, from the workforce to grants and funding,
be streamlined to promote comprehensive health equity research? Who are
the critical partners from other sectors, including justice, education, and
public policy, to engage in new research efforts?

Emerging Trends and Optimization

How can learning health systems more quickly and eftectively anticipate
trends, guiding principles, and improvements and better focus interventions,
prevention, and health promotion efforts?

What are the most promising trends, innovations, and movements that will
promote and maintain health equity?

Where are investments needed to cultivate research and action on emerging
issues in health equity in its next decade?

Toward the Future

What actions are needed to franslate evidence into actions, policies, and
interventions that change systems and organizations to improve people’s
health and well-being?

Looking toward the future and examining previous experiences in the field,
what does a vision of health equity look like across societies and care systems?
What action is needed to realize this vision?

How can key national entities/agencies align their efforts and strategic
priorities to reduce health inequities?

Related Initiatives

Numerous organizations have redoubled and redirected their attention toward

racism, bias, injustice, and health equity. Increasingly, health equity is a cross-

cutting issue guiding the strategic priorities for many public and private entities.
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Addressing disparities can encompass data sharing, data justice, data ownership,
pandemic preparedness and response, environmental and occupational health,
and aging and longevity. Further research is needed to discern and target efforts
to help historically unincluded communities and identities, including but not
limited to racial and ethnic populations, people in rural locations, those with
low incomes or low socioeconomic status, people with disabilities, people from
the LGBTQ+ community, and those with limited English language proficiency.
Meaningfully engaging and including these people and communities and advo-
cating for their unique needs will assure concerted focus and maximize potential

opportunities for improvement and transformation.
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PCORI PRIORITIES ON THE HEALTH HORIZON MEETING—
VALUE OPTIMIZATION TOPIC BRIEF

Definition and Key Components

Regarding health and health care, addressing value entails transforming the
relationship between health improvement and economic investment. In this sense,
optimizing value necessitates maximizing positive health outcomes while mini-
mizing the costs associated with achieving those outcomes, notably via research
and service provision. Because the concepts of “health” and “economic invest-
ment” can take on different meanings across the care continuum and between
various stakeholder groups, “value” and the requisite actions needed to optimize
it can vary across domains. Examining value within these contexts and determin-
ing its significance as a strategic issue are critical to improving and transforming
health care.

Background and Current Profile

Even though the United States spends twice as much per capita on medical
services as any other developed nation—and 50% more than the second-highest
spending nation—its health performance ranks below the top two dozen among
the community of all nations. This is broadly attributed to financial incentives
and system fragmentation that promote volume over value, resulting in unneeded
services, inefficient care delivery, high prices, excessive administrative costs, and
missed prevention opportunities.

Public mistrust of the U.S. health care system—particularly surrounding profit
motives—further challenges conversations about value. Inadequate transparency
and low patient engagement create a dearth of public information on value, costs,
and treatments, ultimately resulting in misunderstandings of value that further
impede efforts to transform health and health care (Richmond et al., 2017). In
2020 and 2021, the dangers of this value gap have been illustrated starkly by
the COVID-19 pandemic. The SARS-CoV-2 virus has wreaked havoc on indi-
viduals and families residing in the United States and the health system that serves
them, and has exacerbated inequities. As compared with White, non-Hispanic
persons, Black and African American individuals were 1.4 times as likely to con-
tract SARS-CoV-2, 3.7 times as likely to be hospitalized by SARS-CoV-2, and
2.8 times as likely to die of SARS-CoV-2 (CDC,2021a). This trend encompassed
income disparities as well. As of February 2021, in terms of cumulative cases (per
100,000 individuals), U.S. counties with poverty rates higher than 17.3% expe-
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rienced 22% more cases of SARS-CoV-2 than U.S. counties with poverty rates
lower than 12.3%. In terms of cumulative deaths, this disparity is even starker;
per 100,000 individuals, U.S. counties with poverty rates greater than 17.3% have
experienced 50% more SARS-CoV-2 deaths than U.S. counties with poverty
rates lower than 12.3% (CDC, 2021b) (see Figure 3).

The financial reckoning that accompanied these trends amplifies the need for
change. Shutting down elective surgical procedures because of the pandemic
dealt the health care system a deep financial blow, leading to a loss of 1.4 million
health care jobs in the month of April 2020 and triggering calls for additional
emergency funding for hospitals. The American Hospital Association estimated
that U.S. hospitals and health systems experienced a $200 billion shortfall over
a 4-month period through June, with most of the lost revenue caused by can-
celed or postponed elective procedures. Owing to decreased patient volume, an
additional $120 billion in hospital financial losses were estimated from July to
December 2020. Primary care practices have fared even worse, with 30% to 50%
of practices either closing or being unsure of their continued operation. The
fragility of our health care system has never been on such clear display, and the
need for practice and payment reform has never been greater.

COVID-19 Cumulative Death Rate per 100,000 Population in United States, by Percentage of
County Population in Poverty
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Figure 3 | CDC COVID data tracker output for poverty classification.

SOURCE: https://covid.cdc.gov/covid-data-tracker/?ACSTrackingID=USCDC_2067-
DM45255&ACSTrackingLabel=Winter%20Holidays%20%7C%20COVID-19&deliveryName=USCDC_2067-
DM45255#pop-factors_totaldeaths (accessed April 30, 2021).
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Key Figures

IN TERMS OF THE NEED FOR A VALUE-ORIENTED SHIFT:

Asa proportion of gross domestic product (GDP),U.S. health care expenditures
have consistently been greater than those of any other Organisation for
Economic Co-operation and Development (OECD) country. In 2018,
this accounted for 16.9% of the U.S. GDP (approximately $3.5 trillion)
(BEA, 2019). Despite this, the United States has experienced the lowest life
expectancy of any OECD country since 1992 (Tikkanen and Abrams, 2020).
In 2015, a bypass surgery procedure in the United States cost $78,318. In the
same year, Xarelto, a drug commonly used to prevent blood clots, cost $292.
In both cases, US pricing far exceeded that of its peers (FHCQ), 2020).

Medical bankruptcy and financial toxicity have entered the lexicon in the
last decade. As an example, research has found that people diagnosed with
cancer are 2.5 times more likely to declare bankruptcy (Ramsey et al.,2013).

IN TERMS OF THE POTENTIAL THAT A SHIFT TO VALUE
COULD ENTAIL:

If properly applied, high-value services are projected to reduce negative
health outcomes by 40% to 90%, and reduce spending by 20% to 50%
(Health Rosetta, 2017).

In addition to providing more than $1 billion in net savings, Maryland’s
evolving approach to value-based care led to a 44% decline in potentially
preventable complications between 2014 and 2016 (Maryland Department
of Health, 2018; Smith, 2021).

In 2019, accountable care organizations generated $1.19 billion in total net
savings to Medicare and achieved new program savings 3 years in a row
(Verma, 2020).

In terms of both patient care and financial resiliency, value-based models have
proven to be exceptionally resilient to the eftects of the COVID-19 pandemic
(Feeley, 2021).

IN TERMS OF CURRENT TRENDS AND DRIVERS IN THE
SPHERE OF VALUE:

With a cumulative $20 billion in funding, the Centers for Medicare &
Medicaid Services (CMS) Innovation Center has launched 54 models aimed
at moving the U.S. health care system toward value (OCTO, 2018).
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* Value-based services account for approximately 40% of Medicare fee-for-
service payments, 30% of commercial payments, and 25% of Medicaid
payments (OCTO, 2018).

* In the first year of the value-driven Quality Payment Program (initiated by
the Medicare Access and CHIP Reauthorization Act [MACRA] in 2015),
95% of eligible clinicians participated in a Merit-Based Incentive Payment
System (Health IT Playbook, n.d.)

* The CMS Primary Care Initiative is estimated to provide better alignment for
more than 25% of Medicare fee-for-service beneficiaries (NASEM, 2017)

Emerging Trends and Dynamics That Shape Value
in Health and Health Care

Intentional and informed patient-centered value optimization holds significant
potential in incentivizing research and services that yield tremendous value for
patients, families, and providers across the health and health care industry. Instead
of simply encouraging service provision, a movement toward value should func-
tion to drive work that creates positive health outcomes, causing research and
services that align with value to become common practice throughout the care
continuum (Chernew et al., 2007).

Within this movement, a distinct focus on equity and engagement is both nec-
essary and beneficial. By working with patients to build mutual understandings
surrounding “value,” the health system can catalyze both demand and momentum
for services that are responsive to patient needs surrounding equity, efficiency,
effectiveness, and continuous learning at every moment in care (Community
Catalyst, 2021). Doing so with an especial focus toward equity will help advance
a future in which, regardless of race or income, all individuals can fully realize
their health-related goals.

Value optimization holds potential for discovery, innovation, and research.
In aligning incentives with optimal health outcomes, value-centric health sys-
tem models are natural drivers of continuous learning. The constant pursuit of
value—as a multi-dimensional, individually dependent concept—will necessi-
tate constant innovation in health system infrastructure, delivery practices, patient
engagement, and interventions regarding population health. Likewise, in accruing
both positive health outcomes and financial gains, success in a value-optimized
system requires patient-centricity and constant improvement with regard to best
practice (IOM, 2015).
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Value-Based Health Care Benefits

PATIENTS PROVIDERS PAYERS SUPPLIERS SOCIETY
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& better Satisfaction Controls & Prices with Healthcare

outcomes Rates & Reduced Risks  Patient Spending &
Better Care QOutcomes Better Overall
Efficiencies Health

NEJM Catalyst (catalyst.nejm.org) © Massachusetts Medical Society

Figure 4 | Benefits of value-based health care.
SOURCE: NEJM Catalyst. 2017. What Is Value-Based Healthcare? https://catalyst.nejm.org/doi/full/10.1056/
CAT.17.0558 (accessed October 20, 2021).

Related/Supporting Initiatives

Multiple programs from states, providers, payers, and educational institutions are
advancing a shift toward value. A selection of programs is listed in Box 4.

Compelling Questions:
What Must We Address in the Years Ahead?

Optimizing value in health care has never been more timely or important, and
identifying key questions to better understand the pathways to value optimiza-
tion is a needed conversation across all stakeholders in health and health care.
The COVID-19 pandemic further illuminated the necessity of optimizing value
by revealing both flaws and opportunities in current care delivery models. In a
value-centric conception of health and health care, the United States can also
begin the long process of remediating health disparities—but refinement through
patient-centered research will likely be essential to this process. Critical questions
to address include:

* In what ways does the current health and health care system exemplify and
defy value for different stakeholders across the care continuum?

* What would a “value-optimized health and health care system” look like to
difterent stakeholders across the care continuum?

e In pursuing value optimization, how would relevant initiatives balance
patient-centered outcomes and economic efficiency?

* What would it take to achieve patient-centered value optimization?
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BOX 4
Value Movement Throughout the Health and Health Care System

Provider programs:
e Aledade
e Department of Veterans Affairs’ Whole Health
e Geisinger Health System’s “Proven Portfolio”
*  lora Health
*  Nuka System of Care

State/local programs:
*  Better Health Together
*  Maryland Total Cost of Care Model
*  Oregon’s Coordinated Care Organizations

e Vermont All-Payer Accountable Care Organization Model

Payer programs:

*  Blue Cross of North Carolina’s “Blue Premier” Program

Multistakeholder programs:
*  Network for Regional Health Improvement

e Innovation and Value Initiative

Educational programs:
e Dell Medical School Value Institute for Health and Health Care

e University of Michigan Center for Value-Based Insurance Design
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PCORI PRIORITIES ON THE HEALTH HORIZON MEETING—
INFRASTRUCTURE TOPIC BRIEF

Definition and Key Components

Infrastructure is defined as the foundational organizational and structural ele-
ments that enable society to function. In the context of health and health care, the
cornerstone elements of infrastructure include the diverse systems and settings
where care occurs, data generated by individuals and populations, the health
care workforce, and the ability to use information to inform and improve
outcomes. Infrastructure is also the backbone of connectivity, enabling indi-
viduals and communities to engage with one another and to use information
in their daily lives. Infrastructure as a whole is complex—Dboth composed of and
influenced by myriad elements. And these elements must function seamlessly to
yield better health for all. This topic brief explores the current state of health and
health care infrastructure, including its role in engaging people in their health, the
dynamics inherent in moving scientific evidence into practice, and the emergent
trends and opportunities.

Background and Current Profile

The twin forces of the COVID-19 pandemic and rising awareness of ubiquitous,
longstanding health disparities have sharpened focus on deficiencies of the U.S.
health care infrastructure as one that is brittle, fragmented, and unevenly distributed.
Among other challenges, the pandemic illuminated key shortcomings in the public
health infrastructure, not only in the ability to rapidly exchange data and informa-
tion to track cases and optimize care, but also the ability to efficiently implement
effective treatments and COVID-19 vaccines. Early in the pandemic, numerous
reports showed that COVID-19 disproportionately affected Black and Brown
communities with respect to both incidence and severity (Abbasi, 2020; Azar et
al., 2020). Conversations about these disparities have shown how structural racism
permeates health care, including its delivery and the use of health data to guide
person-centered decisions (Egede and Walker, 2020). An additional consequence of
the pandemic is its toll on health care workers. Burnout and primary care shortages,
already commonplace, have only accelerated in the last year (Bodenheimer and
Sinsky, 2014; NASEM, 2019). A September 2020 survey showed that 64% were
experiencing burnout, with the pandemic as a primary driver of increased stress
(Frellick, 2020). Lastly, while biomedical research is robust and generative, with
thousands of rigorous peer-reviewed articles produced annually, leveraging this evi-
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dence at the point of care is an uneven proposition, whether in academic medical

systems, small primary care practices, or safety net care settings. Investments in our

health care infrastructure have never been more urgent or necessary.

IHlustrative Data Points

As a proportion of the GDP, U.S. health care expenditures have consistently
been above those of any other OECD country. In 2018, this accounted for
16.9% of U.S. GDP (~$3.5 trillion), yet the United States has experienced
the lowest life expectancy of any OECD country since 1992 (BEA, 2019;
Tikkanen and Abrams, 2020).

Clinician burnout increased by 9% in the period from 2011-2014 and has
been exacerbated by the COVID-19 pandemic (NAM, 2021)

Deaths attributed to COVID-19 are 1.1 to 2.8 times higher in people of
color (CDC, 2021a)

Generational shifts will affect site of care. Surveys show that 71% of
millennials prefer to schedule appointments, access medical records, and
receive appointment reminders via apps. A recent RAND study also showed
that the 18 to 44 years age group also accounted for 43% of visits to retail
clinics (RAND, 2016)

Data from the 2003 National Assessment of Adult Literacy show that
low health literacy affects approximately 36% of U.S. adults. Only 12%
demonstrated proficient health literacy (Kutner et al., 2006)
Implementation science, a burgeoning but new field, aims to close the gap
between research and care by understanding tools, context, and other factors
that promote uptake and integration of evidence-based practice. Since 2007,
the annual Science of Dissemination and Implementation Conference has
grown from a few hundred to 1,500 attendees (Glasgow et al., 2012).

Local health departments have lost 21% of their operating capacity since 2008.
Staffing shortages and uneven resources hindered the COVID-19 pandemic
response, from data exchange to contact tracing (NACCHO, 2019)

Emerging Trends and Dynamics That Shape
Health-Related Infrastructure

Multiple interdependent forces influence and shape the infrastructure for health

and health care. Clinical encounters generate data points, and the aspiration of a

learning health system is predicated on effective use of this clinical data for con-

tinuous improvement (IOM, 2010). However, the fragmented structure of U.S.

health care means that data are collected, analyzed, and reapplied for improving
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care inconsistently—if at all. Since health is a continuous, longitudinal experience,
unconfined to a brief clinical encounter, data generated outside the encounter—
via social media, wearable devices, or geolocation information—are important
potential complements to data contained in electronic medical records. Often,
these sources of data are siloed and underutilized in clinician-patient interactions,
hence this potential remains largely untapped. Data aggregation and governance
are corollary issues that could revolutionize care, if remedied.

Many large technology companies are making inroads into health care, recog-
nizing the size of this market and the valuable information it holds about indi-
viduals’ behaviors, habits, and preferences. Digital health and “retail medicine”
are fast-growing sectors of the health care ecosystem. From creating brick-and-
mortar primary care clinics to purchasing virtual care providers, the lines between
nontraditional companies (i.e., large technology companies) and health care sys-
tems are blurring gradually.

Since people are increasingly responsible for more of their health care expenses,
there is a slow but growing shift in perceptions about quality, cost, and experi-
ence. Today’s consumers expect convenience, speed, personalization, and access
for many facets of their day-to-day life, from buying groceries and airline tickets
to entertainment and banking. This expectation has helped foster a drive for
more convenient care.Yet, the data component of this infrastructure lags. A simple
transaction at a retail pharmacy, such as a flu shot or blood pressure reading, or
patient-generated health data from devices, wearables, and monitors, are unlikely
to be seamlessly integrated into the medical record held by their clinician. The
likely result may be duplicative or missing information about a person’s complete
health experience. A related facet of the health care consumerism movement is
growth in direct-to-consumer advertising since FDA relaxed prescription drug
advertising regulations in 1997, propagating a “quick fix” mindset and a medical-
ization of formerly ordinary symptoms. Clinicians may be ill-equipped to coun-
sel their patients on underlying evidence about a given treatment owing to time
and resource constraints.

Hence, despite substantial accumulations to the evidence base for many acute
and chronic conditions, implementation of best-available evidence at the point of
care varies widely based on factors such as the clinical topic, provider character-
istics, and adaptability of the care delivery setting (Tricoci et al., 2009). Change
management in health care is a cottage industry in itself, offering frameworks
and models to support change and explain variation (Damschroder et al., 2009;
Wagner et al., 1996). But the vast complexity of care delivery and range of per-
mutations of contemporary medicine challenge the agility of even the highest
performing systems. The COVID-19 pandemic illustrated the essential need for
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real-time data to drive understanding of care, with many clinicians turning to
social media to share insights and inquiries, lacking a more robust information
exchange capability. Importantly, the issues of data access for improving care are
equally essential in the research context.

Infrastructure, refracted through the prism of data, access to high-performing
health systems, and application of evidence could reduce or exacerbate health
disparities depending on how society responds. Moral and ethical ramifications of
this uneven infrastructure, and the imperative to create an equitable infrastructure,
are further magnified when looking at effects on health care workers. A shortage
of trained personnel hinders the ability to address patients’ social needs (housing,
food, and safety), which are inextricably linked to quality of life. Increased atten-
tion to and investment in community supports as a complement to clinical care
could alleviate some of the pressure on the health care workforce and attenuate
the deleterious effects of unmet social needs.

Effect of Infrastructure on Health and Health Care Experience

Research literature and patients’ own accounts paint a picture of how many
health care systems fall short of optimum with respect to preventive care, screen-
ing and diagnosis, treatment, and overall quality of life. How do the previously
mentioned infrastructure elements contribute to variable health and health care?
The following examples show how differences and deficits in U.S. health care
infrastructure contribute to suboptimal outcomes and, in many cases, worsen
health disparities:

e PREVENTION: based on the beneficial impact of the National Diabetes
Prevention Program in clinical trials, CDC provided funding to widely
disseminate it through community partnerships. However, a recent study of
the implementation of the program found uneven access to it in urban versus
rural counties (Ariel-Donges et al., 2020). Rural health disparities persist for
other preventable conditions. In some cases, these could be mitigated by web-
or video-based approaches to care and health education. Yet, reliable broad-
band access is another infrastructure issue that is a prerequisite to delivering
virtual preventive services.

¢ SCREENING AND DIAGNOSIS: The COVID-19 pandemic magnified
deficiencies of the public health and health care infrastructure. Backbone
capabilities such as delivery of reliable communication, venues for rapid
screening, availability of testing materials, variable laboratory capacity, and
demands on the work force combined to exacerbate surges in COVID-19
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diagnoses in the United States relative to other countries. Factors, including
occupation, living arrangements, and transportation access, have contributed
to the disproportionate impact of COVID-19 on communities of color.

* TREATMENT: Given the complexity of cancer treatment, it is imperative
to have reliable evidence at the point of care and access to the treatment itself.
Research on new treatments is proliferating, including gene sequencing,
immunologic therapies, and biomarker-driven treatment decisions.
However, the cancer clinical trial infrastructure has long been a topic of
concern, given its low accrual (especially of representative populations) and
participant burden. Additional structural challenges include availability of
skilled surgeons and oncologists and marshaling the unstructured real-world
clinical data from disconnected care systems.

* QUALITY OF LIFE: Infrastructure has a compelling impact on quality of
life, influencing conditions in which people live, work, learn, and engage
with their communities. Access to clean water, transportation, stable housing,
public safety, and healthful food are well-studied drivers of health outcomes
at the individual and population level. Recent examples include the Flint
water crisis, collapse of major interstates and bridges, and illustrations of
“ftood deserts” that are associated with adverse outcomes.

Effect of Infrastructure on Discovery, Research, and Innovation

Given the heterogeneity of U.S. health care, opportunities for experimenta-
tion and innovation abound, as exemplified by new primary and virtual care
models, and new data aggregation and sharing ventures by health systems and
payers. Approaches to operationalizing the learning health system are acceler-
ating in health systems and academic medical centers (Allen et al., 2021). In
the patient/consumer space, recognition of the importance of community as
an adjunct to clinical care has sparked new programs to connect individuals to
resources that address basic social needs (food, shelter, safety, and transportation).
However, despite exhortations to address critical workforce shortages, proposed
solutions have had less traction. Rethinking scope of practice, licensure, and inter-
state regulations and further invigorating science, technology, engineering, and
mathematics (STEM) programs in schools are opportunities in medical education
that have not yet been fully exploited.
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Related Initiatives and Connections

U.S. health care is a work in progress. Many groups are addressing current
infrastructure challenges, and many have an explicit focus on reducing disparities
in access and quality of care. Newer collaborative ventures, such as Truveta, that
seek to leverage health data can be part of synergistic efforts to improve the health
care infrastructure. The Healthcare Anchor Network 1s taking direct aim at the
connection between the community conditions that create poor health and the
hiring, purchasing, and investment decisions made by health systems. Connecting
with these groups, among many other stakeholders, could have a lasting impact
in the next decade. While not exhaustive, the following lists offer potential con-
nection points.

Groups Centered on the Application of Evidence in Practice

* The Learning Health Community (grassroots endeavor to manifest a national
learning health system)

* Department of Veterans Affairs’ Health System’s Quality Enhancement
Research Initiative (QUERI) Programs

* AcademyHealth’s Paradigm Project

¢ Institute for Health Improvement’s Practical Playbook

Groups Centered on Connecting Stakeholders as a Lever for
Health Care Innovation and Improvement

e Community Catalyst
* Families USA
* Network for Regional Health Improvement

Groups Promulgating and Applying Common Data Models for
Real-World Health Care Data

* Observational Medical Outcomes Partnership
* Health Catalyst

* PCORnet®

* FDA Sentinel Initiative

* Health Care Systems Research Network

PREPUBLICATION COPY—Uncorrected Proofs



Appendix A | 67

Compelling Questions:
What Must We Address in the Years Ahead?

Readying for another pandemic is widely viewed as an imperative in light of
the impact of COVID-19. Preparedness and surveillance have been relegated,
but renewed investments in data, workforce, and materiel are essential at the state
and federal level. Concurrently, further study and testing of how to activate and
actualize the learning health system will yield widespread benefits and ensure
that biomedical research successes reap their full potential. This could have the
corollary benefit of invigorating and restoring the health care workforce, in that
clinicians could see the more immediate benefits of applying knowledge at the
point of care. Concerted focus on the basic infrastructure needs of neighbor-
hoods and communities can spur engagement in health and health outcomes.
Finally, thoughtful attention to the emergent field of data justice, coupled with
scrutiny of embedded biases in artificial intelligence, are two of many needed
steps in eftectively using data to mitigate health inequity. Compelling questions
may include:

o What should/will a learning health system look like to meet the needs in the
next 5 years?

* What would be necessary to mount a coordinated and accelerated response
to the next major public health challenge?

* What are the most effective approaches to dissemination and implementation
of evidence, given the heterogeneity of U.S. health care?

* How can the wide range of data sources be leveraged most effectively to
accelerate evidence generation and translation?
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Agenda

Welcome, introductions & meeting overview 11-11:15 AM

Michael McGinnis, National Academy of Medicine
Nakela Cook, Patient-Centered Outcomes Research Institute
Neil Powe, University of California, San Francisco

Priorities on the Health Horizon: 11:15-1:15 PM

Overview Presentations
Rachel Hardeman, University of Minnesota
Joshua Denny, National Institutes of Health
David Muhlestein, Leavitt Partners
Rainu Kaushal, Weill-Cornell School of Medicine

Break 1:15-1:25 PM

Agenda

Stakeholder Perspectives on trends

and opportunities v A

Karen DeSalvo, Google
Gwen Darien, National Patient Advocacy Foundation
Bruce Seigel, America’s Essential Hospitals

Austin Frakt, Boston VA
Peter Embi, Indiana University School of Medicine

Closing Remarks 2:20-2:30 PM

Michael McGinnis, National Academy of Medicine
Nakela Cook, Patient-Centered Outcomes Research Institute
Neil Powe, University of California, San Francisco

Adjourn 2:30 PM
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Fighting for America’s Paradise

The only way to change the order, she thought, was
not to do something differently, but to do a different
thing.

—Toni Morrison, Paradise

%Y @MORhELab m@RRHDR

Goals for our 20 Minutes Together...

» To describe acute and longstanding health inequities that are caused
or exacerbated by structural racism

» To understand how the conditions of daily life (social determinants)
experienced by historically oppressed groups have their roots in
structural racism and impact health and well being

+ To offer insight into opportunities for improvement and transformation
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Social Determinants of Health

In many ways, the current approach to the SDOH within medical

education positions them as "facts to be known" rather than as

"conditions to be challenged and changed." Educators talk about
poverty but not oppression, race but not racism, sex but not sexism,

and homosexuality but not homophobia.

2018, Sharmaet al; Teaching the Social Determinants of Health: A Path to Equity or a Road to Nowhere?

Why do the social determinants matter for health?

Education Access & Quality

Access to Quality Healthcare

Housing Affordability & Options

Neighborhood Context & Factors

Inequitable
Health
Outcomes by
‘race’

(Mealth Disparities)

Social Interactions & Relationships

N Work & Economic Opportunities

Hardeman, Murphy et al. 2018
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Figure 1

Black People as a Share of COVID-19 Vaccinations, Cases, Deaths and

Total Population, March 1, 2021
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risk factor

(@)

Documenting
racial disparities

B, P e W @NORNELab  [“J@RRrDR

Opportunities for
improvement and
transformation

scHooL oF
PUBLIC HEALTH
UNIvERSITY OF MINNESOTA u@RRHDR

UNIVERSITY OF MINNESOTA
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Personal Transformation

Gl &N

The NEW ENGLAND JOURNAL of MEDICINE

DECEMBER 1, 2016

Structural Racist and Supporting Black Lives — The Role
of Health Professionals
Rachel R Hardeman, Ph.D, MPH, Eduardo M. Medina, M., M.PH, and Katy . Kozhimaneil, Pn.D, MPA.

belee that a5 clinicians and re-
e, we il poe,

e, and reponsbl
‘mantingtrocura racism — and
9 we have a fow rcommendations

Appendix B

Learn about, understand, and
accept the United States’ racist
roots;

Understand how racism has
shaped our narrative about
disparities;

Define and name racism;
Recognize racism, not just race;
“Center at the margins”

White

2 fold

10— Black

Funded
Applications (%)

2014-2016

NIH Annual Budget
Bl Equity Policy

NIH racial funding disparity

Innovation &
creativity

Funded

Antiracist

HaveW reviewers

——

Equity
policy

Applicants

NIH racial funding equity

FundBlock scientistselly . stevens, e l.
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Research Transformation

* Predominant notions about
raming racsm n et s race shape framing of research
o ) s e o oo questions

HEALTH SERVICES RESEARCH

» Flawed methodology

* Inaccurate interpretation of
findings

* Emancipation from the
dominant frame

Hardeman, RachelR, Karbesh J. i tioue Health
services research5 Suppl 2 (2020)-777.

Health Systems Transformation

M“m m « Divest from racial health inequities.
e NEW ENGLAND JOURNAL of MEDICINE « Desegregate the health care workforce.

* Make “mastering the health effects of
structural racism” a professional medical
competency.

Mandate and measure equitable outcomes.
+ Protect and serve

Stolen Breaths

fachel R Hardernan, .0, MPH, Edardo M. Media, MO, MPH. aod Roea V.S

Hordn, Rt R B M. M, R W. Syl S reie” Now Exgn ol o Lcnesio) (220 19719
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Policy Opportunities

;iéh;;ﬁgi;rxr‘neri;c‘;"sb;’a’raaise—(heSuuggleagainsl ° ComprehenSive COVid

e i response

s * White House Office of Racial

i Qi Gy Gty O Equity
B + Universal Comprehensive
. Single Payer Healthcare

‘economic disenfranchisement in communities of color. The inequality ° Prioritize PO“Cy that Supports
" the Social Determinants of

> Health
. * Reparations

Hardeman R, Hardeman-Jones S,, Medina E. Fighting for America’s Paradise. JHPPL 2021

Thank You!

Rachel R. Hardeman PhD, MPH

RachelHardeman.com
MORHELab.com

u@RRHDR

SCHOOL Ol

F
PUBLIC HEALTH

UNIVERSITY OF MINNESOTA
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Research Questions We Should be Asking

* Measurement and operationalization of structural
racism

* How do we move from a simplified depiction of
race/ethnicity, gender, and socioeconomic status as
individual-level characteristics to one that more
accurately interprets them as social constructs

* How can we prioritize larger, more diverse and
representative population-based samples in our
work?

* How do we better center at the margins? Get
funding and research design into the hands of those
closest to the pain...

Policy Opportunities

 Invest in the Social Determinants of Health

* Fund community based and Black (BIPOC) led
organizations

» Grow and diversify the healthcare workforce
- Medical Reparations

* Improve and mandate data collection and quality
measures

» Support innovative care models & payment models
led by historically oppressed communities

* Medicaid expansion
* Mandate anti-racism training
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All-Us

RESEARCH PROGRAM

Priorities on the Health Horizon: Informing PCORI’s Strategic Plan
Improving Health via Technology, Huge Cohorts, and Precision
Medicine'L

March 15, 2021
Josh Denny, MD, MS
Chief Executive Officer

All of Us Research Program

W @AllofUsCEO

m) National Institutes of Health

All of Us Research Program Mission and Objectives

with one million or more
participant partners, from all
walks of life, for decades

Our mission
To accelerate health research
and medical breakthroughs,
enabling individualized

=
prevention, treatment,
and care for all of us E’J]B that is easy, safe,
and free to access

|7

S
of researchers and funders °©°
hungry to use and support it .&‘
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All of Us Research Program: Summary of Protocol and Status

Key elements:
®Goal: 1 million or more diverse participants
®Disease-agnostic, all health stages

®National launch May 6, 2018

Health Care Provider Direct
@ Current: >370k participants, >274k completed all Organizations Volunteers
initial steps
“N Ll
®Focus on diversity: >50% diverse race/ethnicity, [ ﬁ

>80% underrepresented in research

®Participants will get data back (genetics, EHR)

® ongitudinal, recontactable

-
1

Enroll, Health Baseline Smartphones &
Consent, Surveys
EHR Sharing

Via in-person visit

Enrollment Centers Encompass Traditional Academic Healthcare Centers
and Non-Traditional Research Sites

Note: Not Current Map
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All of Us Data
Consent and ——
EHR Authorization

Participant Surveys

Physical Measurements

Biosamples

Environment Lifestyle

()
o
0, o&\
N
o

Biology
Mobile/Wearable Tech

Apple Hesith

Apple Health
with the Alofs:

Data from wearable fitness devices,
including Fitbit and Apple HealthKit

Fitbit & Apple HealthKit Bring-Your-Own-Device (BYOD)
has collected data from >14,000 participants

Mobile/Wearable Tech

Just launched pilot to distribute 10,000 Fitbits
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Return of Participant Results Is An Important Part of All of Us:

Genetic Return of Results

Non-Health Genetics Results Health-Related Genetics

Genotyping Arrays Whole Genome Sequencing

EBROAR ERROAD
HGSC
Gennmejciences - Genomejcien:es
:
e,
o
@ . Genetic ACMG59  Pharmaco-
Traits Ancestry genomics

Launched —
December2020 Launchingin ~1year

Return of Participant Results Is An Important Part of All of Us:

Genetic Return of Results

o Currently processing 4,500 Biosamples each week.

.As of March 8, 2021, the program has generated: Cilantro preference

to of clantro and others

- 37,414 genotyping results for return of results

] 17,571 whole genome sequencing results

What we looked at and why

. 24,456 views of genetic ancestry results

Gene vou

" 22,063 views of genetic trait results o [REntemne e s

rs72921001

97% of participants want to

receive genetic results
(similar across all demographics)

>70% have viewed their results
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All of Us Aggregates Data From Many Sources

From Participants
From Healthcare Provider Orgs Data added centrally B

T Version 1(2018) 1
. A C O O

[ [ — | Death | Claims & | GIS &

1 Billing Hil Index | Rx Data | more /
[} Visits |

| codes |

1 I l

L

Clinical

-
Messaging @
Much longer term ! @
S 1 Participantexams and
@ biospecimens

[| Registries

Notes &

: Version 2 : Participant provided data
! . | (ol v iy
: Clinical ’

1

1

APIs, Analysis tools, etc =0

EHR Vendors and Data Quality: A Journey to Improved Interoperability

EHR Vendors at HPO Sites (Current and Historical) Aggregate Concept Success Rate

Observation o wnn
Success Rate
Drug
Success Rate
Procedure wan
Success Rate
- -

Condition
Success Rate

s nn

Measurement
Success Rate

Visit
Success Rate

Total

2018Q4 2019Q1 2019Q2 2019Q3 2019Q4 202004
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Participant EHRs Provide Longitudinal Data

2 /
£ I
: -
£ Earliest /_/‘ 31 5!( participants
H Code ProgramLaunch  in dataset
" I3
a8
K] 53 million conditions
3
] 20 million
S8 procedures
£ 315,000
£ major surveys
a
2 -
2 200 million
Z Iabs and measurements
H
ES 42 million
g drug exposures

1980 1985 1990 1995 2000 2005 2010 2015 2020

T

Bringing Researchers to Data Facilitates Collaboration

Traditional Approach Cloud-Centric Approach
Bring Data to Researchers Bring Researchers to Data
: 2 . Ea
A="ss —A A = A
== . ==
i — ¢ i —

@ (oo ] (100s] @ [ ) — @
MR = [ S a
Discourages Shared Research Facilitates Collaboration

“Weakest link” security Centralized security controls
Huge infrastructure needed Accessible to all researchers
Pay for multiple copies Decreased cost of storage
Bespoke & unsupported tools Shared tool ecosystem [
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All of Us Researcher Workbench

= All:Us
Researcher Workbench Beta .
Launch on May 27, 2020 RESEARCHER WORKBENCH 19 @

® Cloud based central resource
Workspaces @
® Passport access model

® As of March 2021:

" >270 completed Institutional
Data Use and Registration
Agreements (DUA)

" >450 Workspaces created

" >650 researchers

ResearchAllofUs.org =

Impact of Precision Medicine on The Healthcare Continuum

Example: Infectious disease

. RISK & PREVENTION
A Does infection with a
neurotropic virus increase risk
of neurodegenerative disease
HEALTH EQUITY later in life?
What are the
socioeconomic factors
associated with vaccination
rates?

DIAGNOSIS

How do we better predict
patients at risk of nosocomial
complications and prevent their
occurrence?

WELLNESS & RESILIENCE
Whatis the role of social
connectivity in the ability to
adhere to management of
chronic infectious diseases,
including HIV?

l TREATMENT & OUTCOMES

@ What are the long-term outcomes
of HIV pre-exposure prophylaxis
on individuals without disease?

INFECTIOUS
DISEASE Z
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Example of the Power of Common Data Models: Drug Repurposing

p>005 ®p<005 ] p <7.24x10 (0.05/69),
Bonferroni
Pravastatin—=% K G © Atorvastatin
15
Lovastatin  Simvastatin
OFluvastatin
10
s
3
o
5
@® L
0
20 10 5 -1 -5 -10 -20 -30 -40
0
Decrease
Increase (harmful) <« | P> (beneficial) ~
Patrick Wu, PhD Defense Change in LDL ¢noiesteror
(mg/dl)

Power of Common Data Models

"first_drug_exposure AS

SELECT sl.person_id,
1308216 as drug_concept_id,
s1.drug_exposure_start_date
FROM
- ¢
Vanderbilt SELECT s2.person_id, s2.drug_concept_id, s3.concept_name as-drug_concept_name, -s2.drug_exposure_start_date
FROM . (SELECT * FROM(Y_drug_exposure) s2
INNER JOIN (SELECT concept_id, concept_name FROM codesets WHERE codeset_id = 1) s3
ON-(s2.drug_concept_id = s3.concept_id)
o)
) s1
3

"first_drug_exposure AS

SELECT s1.person_id,
1308216 as drug_concept_id,
s1.drug_exposure_start_date
FROM - (

All of Us <
SELECT s2.person_id, s2.drug_concept_id, -s3.concept_name as - drug_concept_name, s2.drug_exposure_start_date
FROM- (SELECT - * FROM[ "drug_exposure '} s2
INNER JOIN (SELECT concept_id, concept_name FROM codesets WHERE codeset_id = 1) s3
ON (s2.drug_concept_id = s3.concept_id)
) 42
) sl

Patrick Wu, PhD Defense
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Precision Medicine in 2030: Seven Ways to Transform Healthcare

1 «Huge, interoperable research cohorts providing diverse sampling of variability in genetics, environment, and
lifestyle.

2.Improved diversity and inclusion in science in participants and researchers.
3.Routine use of clinical genomic testing to guide prevention, diagnosis, and therapy.
4.Big data and artificial intelligence applied to structured and increasingly, unstructured, information.

5.EHRs as a source for phenomic and genomic research. EHR-based genomics will rapidly outpace research
applications. Most healthcare occurs outside healthcare centers, so EHRs will increasingly incorporate participant
provided information.

6.Higher variety, higher resolution ph ics and envir exposure data for both clinical and research
use, including data linkages, more detailed sensor and wearable data, and precision nutrition.

7.Privacy, participant trust, and returning value to participants, including focus on data security, transparency, and
engagement.

Denny, Collins, Cell, in press 4

How Medicine and Technology Will Change By 2030

Where we are today Where we will be in 2030
Clinical applications
Genomics for disease Primarily limited to rare Genomics is routine. Genetic causes and targeted
disease and select cancers. therapies are discovered for many “common” diseases.
Microbiome measures are routinely included.
Pharmacogenomics (PGx) Common in cancer and within select Genome-aware EHRs make PGx easy and automatically
applications of older medications at update rules from central guidelines. New PGx
select sites. associations discovered from clinical data.
Genomics for healthy individuals In research, whole-genome ACMGS59 grows to > 200, variant interpretation improved
sequencing and search for by huge, diverse sequenced populations.
mutations in one of the Cell-free DNA becomes a mainstay of cancer screening

ACMG59 genes, present in
about 3% of people. Variant
interpretation is hard.

EHRs Episodic capture from healthcare Genome- and device- enabled. Data can be easily moved
without robust genomics support. between EHRs and to participant apps.
EHR data is essentially not portable.
Environmental influences on health Patient-reported habits and Geocode-based exposure linkage
exposures Real time itoring of multiple
Precision nutrition
Wearable sensors Ad hoc use of activity monitors Continuous monitoring of physical activity, sleep,
metabolic parameters m

Denny, Coliins, Cell in press
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Global Alliance
for Genomics & Health

There are >50M participants internationally in more than 103 cohorts
participating in the International HundredK+ Cohorts Consortium

i)

International HundredK+
Cohorts Consortium

USA
(11811000)

Singapore
' (10000)
Indo 000
[1100000-249000 South Africa SERERE

F< OHDSI

Sweden ORSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS

Norway
Denmark (6450000) $1023000)
(5698000)

2505

Finland e\ Global Genomic
(950000) J* Medicine Collaborative

AD

iceland Estonia
(250000) (160000) Iran China
UK Netherlands (842000) (730000)  (3045000)
(2380000) Germany (190000)
France Switzerland (6 842 000)
®10000) || .4 Japan (757000)
M Guinea-Bissau g Korea (1097 000)
exico =~ Taiwan (1119000)
(160000) (5000 \
\ as Malaysia (107000)
audi Arabia
u’;‘o'om (220000) oL

* DATA
BIOSPHERE

£ <100000

[ 250000-999000 Chile (480000)
1 millon (9000)

W Multicountry 3897000

Thank You!

NI

National Institutes

of Health
JoinAllofUs.org AllofUs..nih.gov

(to join as a participant)

ResearchAllofUs.or:
(to access data)

@AllofUsResearch
0 o @AllofUsCEO

#JoinAllofUs
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OPTIMIZING VALUE

DAVID MUHLESTEIN, PHD JD

CHIEF STRATEGY & CHIEF RESEARCH OFFICER
@DAVIDMUHLESTEIN

DAVID.MUHLESTEIN@LEAVITTPARTNERS.COM

278 LEAVITT

March 15,2021

PARTNERS

Learning Objectives

{ The Needfor Value in Healthcare

Topics To Cover

{ Impact of Value-Based Care So Far

{ Optimizing Value in the Future

©2021 LEAVITT PARTNERS 48
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The Need for Value

Healthcare Spending by Country

18
16
14
o
o 12
O
N
5 10
=
jo
(]
O
o
]
CL ‘
g 3¢ 2 LR 2558228
: ;53 : 35 EtsEis
‘ g = 2 2 7
° g

Source: OECD (2021), Health spending (indicator). doi: 10.1787/8643de7e-en
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United States Spending on Healthcare

35%

30.7%
30%
25%
20% 17.7%
15%
10%
., 0%
0% -

1960/1962 1970 1980 1990 2000 2010 2019
m % of GDP  m Percent of Federal Spending

Continued Growth of Medical Care

Average Difference Between Medical Inflation and Total Inflation

3.0%
2.5%
2.0% Average: 1.7%
1.5%
1.0%
—
0.0%
1950s 19605 1970s 1980s 1990s 20005 2010+

Source: St. Louis Reserve, “Inflation in the healthcare industry vs. general CPI”

©2021 LEAVITT PARTNERS
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Healthcare’s Role in the Economy

Dominant Industry by State, 2019

[
[ Manvtacuing  ~
] Hospaity R
] Public Administation__P%
I Heatteare

O Reti

Source: Leavitt Partners Analysis of BLS Quarterly Census of Employment and Wages
“Healthcare” is the NAICS segment that Includes healthcare and social assistance employment for government and private emplovers

©2021 LEAVITT PARTNERS

Economic Tension

Federal Fiscal Stability Economic Growth

©2021 LEAVITT PARTNERS 54
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Driver of Action

Medicare Trust Fund Projected Years to Exhaustion, 1975-

2019

30
_5 25 Social Security ' |g4janced Budget Affordable Care MACRA
§ 20 Amendments of Act
2 1983 ¢
ey
X 15
210
5 Budget Controlw
kY 5 Tax Equity and Fiscal

0 Responsibility Act

1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

Source: Muhlestein, David. “The Coming Crisis For The Medicare Trust Fund.” Health Affairs Blog,
December 15, 2020. https://www.healthaffairs.org/do/10.1377/hblog20201210.997063/full,

©2021 LEAVITT PARTNERS

Impact of Value-Based Care
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Growth of ACOs

1200 36.2M  40.000,000
35,000,000
1000 3 L
T I § 30,000,000 §
800 11 =
1 25,000,000 3
3 g
O 600 20,000,000 S
< -
]
15,000,000 5
400 £
=1
10,000,000 9
200
5,000,000
o 0
@& \Q&’ 0& Q& 0& 0&" 0& {,}& w“& x“& @& \‘?& xb& x“’& \«& O& xq,& Nq,& \q& 3& '&& wq& w@
D ADT AT AR AR AR DT AR DT AR ADT AR AR DT AR DT ADT AT DT AR DY AR AR

Source: Milliman Torch Insight, 2021

©2021 LEAVITT PARTNERS

Medicare Shared Savings Program ACO Performance Over Time

Net Savings Per Beneficiary

1.0%
0.83%
0.8% 0.71%
0.6%
0.4% 0.32%
0.2%
0.0% - fr— —
. 0.05%
-0.2% -0.09% A%
-0.21%
-0.4% -0.29%
2012/2013 2014 2015 2016 2017 2018 2019
Performance Period

Source: Gonzalez-Smith, Jonathan, Robert S. Saunders, William K. Bleser, David Muhlestein, and Mark B. McClellan. “The Medicare Shared Savings Program In 2019: Positive Results
During Major Transitions And On The Eve Of A Pandemic.” Health Affairs Blog, October 20, 2020. /do/10.1377/hblog20201016.884678/full and Medicare Enrollment Dashboard
https://www.cms.gov/research-statistics-data-systems/cms-program-statistics/2019-medicare-enrollment-section

©2021 LEAVITT PARTNERS.
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Massachusetts Alternative Quality Contract

Net Savings
4.0%
2.2%

10
0.0% NS w—
-2.0%
-4.0%
-6.0%
-8.0% ~7.5%

First Half Second Half

m 2009 & 2010 Cohorts ~ m 2011 & 2012 Cohorts

See Song, et. Al., “Health Care Spending, Utilization, and Quality 8 Years into Global Payment”, NEJM July 2019, Table 2
Net savings calculated as adjusted average savings less incentive payments

Optimizing Value

105
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Whatis Value?

Vvs\/

Facets of Healthcare

A//\\
- o =

Clinical Care Structure Financing Regulation

See also Reinhardt, Uwe, “Priced Out” 2019
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Traditional Theory of Change in Value-Based Healthcare
Better
@ Outcomes

v
Better
1 4 Experience
Lower
o Costs

Payment Reform 2 Delivery Reform o > _ Triple Aim

1 Providers

-@- Change Their
hd Behavior

©2021 LEAVITT PARTNERS 6

Differing Approaches to Value Transformation

Change the
Options

©2021 LEAVITT PARTNERS
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Differing Approaches to Value Transformation

Change the
Model

©2021 LEAVITT PARTNERS

Progression of Provider Payment Arrangements

Population-Based

Mar::ar:ment Pay-For- Shared Shared Partial Full
= Performance Savings Savings/Losses Capitation Capitation

Episode-Based
Usual & Retrospective Prospective
S

©2021 LEAVITT PARTNERS
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The ValueJourne

Shared Savings

©2021 LEAVITT PARTNERS

Where Do We Wantto Go?

Fee-For-Service Chassis Patient-Needs Framework

92021 LEAVITT PARTIERS
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Changingthe Worldview
Capacity-Focused Approach Patient-Needs Approach
Business model: Business model:
1. Identify the best-paid services 1. Identify patients’ needs
2. Build capacity for those services 2. Build low-priced services to fulfill
3. Fillthat capacity needs
3. Prevent high-cost
care

©2021 LEAVITT PARTNERS

New Theory of Change in Value-Based Healthcare

Remove Points of
Frictionand Waste
Better
Pay Providers Differently for
the Patients Under Their Care \ 4

Empower Members and CreateNew Better
Providers with Digital Solutions Business Models y Experience
Integrate Behavioral and

Social Supports >

Move care away from
High-cost Facilities
Relationship Reform > Systems Reform o 2 2 Triple Aim

©2021 LEAVITT PARTNERS
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Key Choice About Our Healthcare System

Q‘ L]

Looking Forward

Next :n Ten :n Thirty
Year /> \CEIS 4




112 | Priorities on the Health Horizon

Smart on Value
Q LEAVITT

PARTNERS

Offices in Salt Lake City and Washington, D.C.

\Y
\\ 801-538-5082

Priorities on the health horizon:
Infrastructure

Rainu Kaushal, M.D., M.P.H
Nanette L. Laitman Distinguished Professor
SeniorAssociate Dean, Clinical Research
Chair, Department Population Health Sciences
Weill Cornell Medicine and NewYork Presbyterian

@ Weill Cornell Medicine 3 NewYork-Presbyterian
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Infrastructure for health and healthcare

Evidence
A Impl tation:
Evidence Improvementsin
A Generation: prevention,
Systems: Preven.tion, s::agtnr::ist’ and
n - Oeria T;zatlon of Zﬁ:;rg;s Improvements in
eal world data: people, publichealth
Electronic health institutions, and treatment, health lici d
) resources disparities, and policiesan
People: records{ social patient centered practices.
Clinicians, determlnapts of outcomes
. health, claims,
patl§pts, people, administrative,
families, OMICS, PRO, PGD,
researchers, environmental,
community and consumer
organizations,
and health
system
executives

@ Weill Cornell Medicine

Harmonized & Linked Data

Learning Health Systems Elctonic health records

Social determinants of health

Claims data
Real World Data Administrative data
OMICS data
Clinicians Patient reported outcomes
Patients Patient generated data
People Environmental data
Families Consumer data
Researchers
Communities
Health system executives gs pcornet
Informatics

Al
Biostatistics National
" COovID
® Cohort
Collaborative

) ) Research
Evidence Implementation Ready Data

Improvements in prevention,
diagnosis, and treatment Prevention
Improvements in public health Screening
policies and practices Diagnosis
Evidence Treatment

Generation Patie:( c:e:t:‘red outcomes
. ealth disparities
@ Weill Cornell Medicine
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Infrastructure and COVID-19

Diagnosis:
Testing

I Treatment:
Prevention: New
Vaccination

Therapies

Disparities
and Equity

Precision
care
delivery

Real World Data

Research Ready Data

Scientists, Clinicians, Other Stakeholders

Processes & Systems
(@ Weill Cornell Medic

INSIGHT: How infrastructure drives innovation & discovery

N
(NYULangone
MEDICAL CENTER
o COLUMBIA Montefiore
07 DOING MORE :
Couumms UnversiTy Weill Cornell

Medicine _| NewYork-
-1 Presbyterian

Mount
Sinai

@ Weill Cornell Medicine

79
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Aetess to Bectrnic Heakh Record
(EHR) data

Bcptond Research
Team

Eupertse in ntegrating
Research  with Cinical Care

®

S‘rsamhnﬂed Adrinistrative

2!

Partnered with Patients
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INSIGHT 12M patients

@ Weill Cornell Medicine

PCORnet

PRACnet PaTH
Q ADVANCE
Network CAPriCORN
E— — INSIGHT - NYC
° L))
U () ? W/
C o GPC Q"' oV
OFS Q o Pd
&
PEDSnet
S —
REACHnet o Q
° «
HealthCore
STAR
OneFlorida

@ Weill Cornell Medicine
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INSIGHT Clinical Research Network

PIPES

« Largest urban clinical datamart with 12m patients
» Deep informatics expertise

» Alignment with international data sharing efforts
* Integration with clinical research infrastructures

PEOPLE

« Effective and trusting alliances with CEOs, health system executives and clinicians

+ Effective engagement of patients and community organizations

» Engagement of hundreds of researchers across 5 top AMCs with extensive clinical
trial and health service expertise

TRUST

 Clinical data sharing across competitive institutions
+ Commitment to supporting other people’s research
» Learning health system: active improvement cycle

@ Weill Cornell Medicine

Real World Data

Claims Data SDH

+ Medicare: 3M patients » Patients with 9-digit zip codes and block

+ Medicaid: 2M patients level data

« 1199: 430K patients + Linked to the American Community Survey
data

Commercial Claims Data

+ Anthem
+ Optum
« Humana Clinical Data d
12 million unique patients j' i E E @ i&s
Patient 300 million clinical encounter: peracoes Housng Education Sockimpport

« Patient-reported outcomes
« Patient generated data
« Biospecimens

°
Over 2 billion lab values . 0aa® o
g

Employment

Familyincome Ourcommunities  Accesstoheaith

@ Weill Cornell Medicine
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Patients
Patient
Advocates Ereviders
and and

Organizations TS
Community Health
Based 7 N System

Organizations Executives

cses,
including Insurance Plans:
Community Public & Private
Boards
. Engagement] i
Researchers Y, ey
Indust:
\ ry
Policy Maker: Government
National, - Funding
S e Agencies
PCORI Foundations
PCORnet

Weill Cornell Medicine

300+ Engaged Projects

Sample Federally Funded Studies

PCORnet Front Door PCORI

The Impactof Medicaid Health Homes on Patients with Diabetes -52.25M
Identifying and Predicting Patients with Preventable High Utiization $1.2 1
HealthCore-Anthem Research Network (HCARN) - $5.211

Preventing Tipping Points in High Comorbidty Patients - $7.211
Improving Metformin Utilization And Diabetes Control- 52

ADAPTABLE (Jones, Hemandez)
Antibiotic and Obesity Study (Heerman)
Bariatric Surgery Study (Schlundt)

8P Control (Pletcher)

pcornet

Sample Locally Funded Studies

Racial Disparityin CKD - $5K
Phenotyps

requency Data in Di PS1- 525K

Linking VA andnon-VA Data to Study the Riskof Suicide in ChronicPain Patients
PublicHealth Surveillance

HERO (Hermandez) 30D Patients - $250K Jse and COVID-19in

HIVAIDS Research COVID-19 SDoH and Geocoding PCORI: Pregnancy and Delivery- $160K Investigating COVID-19 hotspots InNYC to create better predictive modeling.
INVESTED (Harvard) Predictive modeling of COVID data: High Uilzers D $500K severe COVID

Parkinson'sand Osteoporosis Metformin CKD EnhancementQuery (COVID-specific)- $2.5M A

PKIDS (Tasian) P: OVID-19 L OVID-19 - $10K
PREVENTABLE (Alexander) MIH and CHF Patients-54.2M OVID-19 Patient Out

PROVIDE-HF (Duke)
RELIANCE
Telehealthin COVID(Ancker)

Other Federal Sources
RENYC: Rare EpilepsiesinNew York- S900K

COVID-19 in PediatricPopulations - $10K

Mobile Stroke Unit utilzation,

Telemedicine & Patient Loyalty, Healthcare Utilization and Spending - $1.11
Communty Tele-paramedicine randormized control trial - $625K

Mental Heaith Research Network - SS0K

Weill Cornell Medicine

-525€

mlInquiries Received  mFunded Studies

2015 2016 2017 2018 2019 2020%
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The Health Horizon for the Next Five Years

Precision Precision Precision

Medicine Prevention Health

@ Weill Cornell Medicine

Learning Health Systems

Real World Data

Evidence Implementation Research
Ready Data

Evidence
Generation
(@ Weill Cornell Medicine
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Thank you

Rainu Kaushal, M.D.,
M.PH
rak2007@med.cornell.edu

Break

(1:15-1:25pm ET)

For more information about the National Academy of
Medicine’s and
PCORI'sinitiatives, please visit us at: nam.edu and
pcori.org

¥ @theNAMedicine
@PCORI

(,75 NATIONAL ACADEMY OF MEDICINE
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Stakeholder Perspectives on
Trends and Opportunities

Karen DeSalvo
Google Health

Peter Embi
Indiana University
School of Medicine

Bruce Siegel

America’s Essential
Gwen Darien Hospitals Austin Frakt
National Patient Boston’s University
Advocacy Foundation School of Public
Health
¥ @theNAMedicine (‘;’\ NATIONAL ACADEMY OF MEDICINE

Closing Remarks

Thank you for joining!

For more information about the National Academy of
Medicine’s and
PCORI'sinitiatives, please visit us at: nam.edu and
www.pcori.org

¥ @theNAMedicine
@PCORI

(‘a NATIONAL ACADEMY OF MEDICINE
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PRIORITIES ON
THE HEALTH
HORIZON

Hosted by the National Academy of Medicine and the Patient-
Centered Outcomes Research Institute

Share your thoughts!
) @theNAMedicine

)

(gﬁ NATIONAL ACADEMY OF MEDICINE pcor

Welcome & Day 1 Recap

Michael McGinnis Nakela Cook Neil Powe

National Academy of Medicine Patient-Centered Outcomes University of California,
Research Institute San Francisco

(,;f NATIONAL ACADEMY OF MEDICINE
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Agenda

Welcome & Day 1 Recap 11-11:25 AM

Michael McGinnis, National Academy of Medicine
Nakela Cook, Patient-Centered Outcomes Research Institute
Neil Powe, University of California, San Francisco
Breakout Groups Discussions: Trends,
Opportunities, and Priorities
Julia Adler-Milstein, University of California, San Francisco
Technologies Group Facilitator
Caroline Fichtenberg, University of California, San Francisco
Social & Environmental Factors Group Facilitator
Eric Larson, Kaiser Permanente Washington
Optimizing Value Group Facilitator
Risa Lavizzo-Mourey, University of Pennsylvania
Infrastructure Group Facilitator

Break 12:35-12:45 PM

11:25-1:15 PM

Agenda

Convene for Breakout Group Reports:

Key Themes and Insights L
Infrastructure Report — Sarah Greene, NAM

Technologies Report — Kathleen Blake, AMA

Social & Environmental Factors Report — Ivory Clarke, NAM

Optimizing Value Report — Erin Holve, DC Government
Closing Remarks 11:15-1:15 PM

Michael McGinnis, National Academy of Medicine
Sharon Levine, PCORI Board of Governors

Adjourn 2:15PM
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Breakout Group Reports:
Key Themes and Insights

Infrastructure
Sarah Greene
National Academy of Medicine

Technologies
Kathleen Blake
American Medical Association

Social & Environmental Factors
Ivory Clarke
National Academy of Medicine

Optimizing Value
Erin Holve
DC Government

) I’RI(V)I}I'I'liES Ol?l
Infrastructure Breakout Group Report Al

Q1: Any additional topics/concepts to consider?

* How can we leverage the infrastructure created as a result of COVID-19 rather
than revert to how things were pre-COVID?
* Sustain administrative and contracting efficiencies throughout research process n
* Enhance learning networks and expand the apparatus we developed during COVID
* Importance of virtualization — changed how we work together

* How do we ensure translation and diffusion of evidence in a sustainable way,
and reach broader audiences, especially for policy-relevant research?
* Role of health literacy (writ large to include scientific & data literacy)

* How information is transmitted, understood/misunderstood, (social scientists were
trying to help people understand different approaches to receipt, processing and use of
information, such as how public uses info to make vaccine choices
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PRIORITIES ON
Infrastructure Breakout Group Report Al A

Q2: Potential challenges, disruptors, opportunities & key trends on the horizon

* The way data, systems, and networks have been linked together have supported
discovery process and potentially, these serve a collective disruption opportunity
of learning from the new data sources, global experience with trials, e.g., UK
RECOVERY

* Ability to share/link data offers a vital opportunity to leverage our networks and ask better
research questions.
 Ability to aggregate data and get competitors to cooperate was a significant positive disruptor

* Combination of telemedicine and new sources of RWD (e.g., observable
characteristics of virtual visits as a new source of fully understanding health

* Real world data is far more encompassing — PROs, PGHD, etc. and how to link,
curate, ensure quality and prepare RWD for population health is a huge disruptor.

PRIORITIES ON

Infrastructure Breakout Group Report Al AL

Q3: Major obstacles or challenges to advancing progress
* Who is represented in the data, how it is used, and implicit biases

* Data access and is it equitable unto itself? Proprietary data and
implications for its creation and use by technology companies. How do we
ensure a level playing field with regard to access and use by private and
public entities?

* Complexity of health and health care system creates challenges for patient
engagement. Fatigue of having to navigate the system and utilize the
available information.

* We've seen that the virtuous feedback loop of evidence to practice can be
reduced and made much tighter, and yet we could slip back into the old
timelines and lose the gains we made in the infrastructure space

PREPUBLICATION COPY—Uncorrected Proofs



Appendix B |

PRIORITIES ON

Infrastructure Breakout Group Report Al T

Q4: What else will it take to have a measurable & positive impact on health/care?

* We have to have a roadmap and we also need clarity about the destination —
what does a robust infrastructure look like and how can we ensure it?
* PCORI can bring needed attention to this and invest in weak spots.

PRIORITIES ON

Technologies Breakout Group Report Al A

Q1: Any additional topics/concepts to consider?

* Necessary foundations include trust, equitable solutions, broadband
access, and adaptable infrastructures (care delivered in the home vs.
inside the walls of a facility)

* There needs to be an emphasis on technology that resonates with
patients and empowers them to be at the center of their health

* We need to value the evidence that is not what we traditionally consider
rigorous

* Generating evidence by practice and using data in partnership with
patients that is anchored more in outcomes in care
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PRIORITIES ON

Technologies Breakout Group Report Al e

AA HORIZON
Q2: Potential challenges, disruptors, opportunities & key trends on the horizon
¢ Challenges:

* The lack of an open system that allows patients to be at the core of the research
* Alack of time on the part of investigators and providers
* The disconnect between systems (e.g., quality improvement professionals, researchers,
public health, health systems)
* Opportunities:
* The ability of technology to surveil and make inferences on peoples’ lives
« Aligning incentives across agencies and revisiting the value of existing regulations

PRIORITIES ON

Technologies Breakout Group Report Al A

Q3: Major obstacles or challenges to advancing progress

* New requirements will encounter resistance, unless the overall burden is
immediately and measurably reduced

* Alack of standardized requirements and the application of community
needs assessments with a focus on technology

 Aresistance to bring patients to the table because of costs and relying
solely on staff perspectives. Health systems tend to dictate the agenda.

* Improving data quality and data context
* Implicit bias
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. ) I’RIOI?ITI.ES ON
Technologies Breakout Group Report Al A

Q4: What else will it take to have a measurable & positive impact on health/care?

* Gathering perspectives of patients in healthcare to help inform the changes in
implementation and practice in telehealth, OpenNotes, digital tools, and
wearables

* Research on the unique technology that providers use outside of traditional
applications to make sure information is properly recorded

* Specific assessments that could help us better understand impact in current
circumstances and inform meaningful measures

* Encourage activities that strengthen the connection between the Academy and
health systems

* Develop partnerships with technology platforms that exist at scale to advance
health

Social & Environmental Factors PRIORITIES ON
) THE HEALTH
Breakout Group Report A A, HORIZON

Q1: Any additional topics/concepts to consider?

« Clarify that social and environmental factors is strongly linked to health
equity, health justice
* S&E factors include things like education, esp. early childhood, language/literacy,
social cohesiveness, environmental racism, link back to redlining

* Social & environmental factors are clearly NOT solely the responsibility of
health and health care institutions; they’re cross-sectoral

* Patient-centeredness is critical: people don’t experience their social needs in
one silo, and health outcomes in another
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Social & Environmental Factors PRIORITIES ON
4, THE HEALTH
Breakout Group Report A M. HORIZON

Q2: Potential challenges, disruptors, opportunities & key trends on the horizon

* Concern about the evidence: without good evidence, interventions that are
not efficacious will be funded, and a lack of progress will lead to disinterest

* Cross-sectoral interest currently is promising, although there is concern about
the durability of that interest

* Consider the burden on patient caregivers when thinking about chronic
conditions, individual social needs.

Social & Environmental Factors PRIORITIES ON
4, THE HEALTH
Breakout Group Report Al oon

Q3: Major obstacles or challenges to advancing progress

* Question from the health care space: is it evidence-based? Need to develop
evidence base for currently implemented programs, like food insecurity or
implicit bias training). Research can inform practitioners about what they
should, and should not, be doing.

* Worry that if health care systems don’t see impact after 5-10 yrs they will walk away

* Muddling the difference between goals and tactics: diversity is great, but it’s a
tactic. Goal is health, transforming and getting to just health.
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Social & Environmental Factors PRIORITIES ON
I'HE HEALTH
Breakout Group Report A A HORIZON

Q4: What else will it take to have a measurable & positive impact on health/care?

* Invite in those organizations that have been providing services to address

SDOH—need incentives to broaden the family, better collaborate with existing
institutions.

* Consider the impact of cost. Huge issue that thwarts PCOR if you can’t
consider opportunity cost, out of pocket, life cost.

* Need to deeply engage with all stakeholders, understand their needs.

THE HEALTH

Optimizing Value Breakout Group Report 4/ ::”:'ESZN
HORIZON

Q1: Any additional topics/concepts to consider?

* Workable measures that define value, with data advancing these
measures to fuel the journey

* |dentifying best practices, to optimize patient value, with particular focus
on alignment with spending

* Reimagining integration with the public health system (health in all
policies); support for Medicaid
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PRIORITIES ON

Optimizing Value Breakout Group Report = gf ,ri ear

Q2: Potential challenges, disruptors, opportunities & key trends on the horizon

¢ COVID highlighted the following (“never waste a crisis”):
* Heightened concept of “health” as a desired attribute of each individual (whole health)
* Provider resilience re: organizationally capitated models (vs. commission models)
« Patient heterogeneity recognition re: pathogens and treatments; precision medicine
* Importance of a robust, prepared PubH infrastructure that “puts health in every policy”
* Value placed on “taking responsibility for your own health” (re: masking, distancing,
self care)
* Health system’s duty shifting from “delivering” health to “co-creating” and empowering health
* PCORI’'s mandate to study economic impact (on patients/SDOH)
* What'’s the financial toxicity to patients and families?

PRIORITIES ON

Optimizing Value Breakout Group Report =~ gf ,rit ear

Qa3: Major obstacles or challenges to advancing progress
* Economic dependence on health and healthcare—largest netting business, and
as such, lots of energy required to change (for profit to non). “How to lead your
organization to sueeess failure” if “success” means profits instead of health
* Moving the focus to “health,” vs. “price”

* The legacy chassis obscuring where investments should even go

* As healthcare consumes more of each dollar, funding is diminished for all other
important social investment (e.g. education, housing)
* This puts downward pressure on people’s health via the social determinants
* We must think of social determinants as the drivers, not just the external factors
* Money spent on the preservation vs. the pursuit of health

* The transformation will create winners and losers—patients included
* Although, there are winners and losers now as well
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. .« PRIORITIES ON
Optimizing Value Breakout Group Report  gf gt s
Q4: What else will it take to have a measurable & positive impact on health/care?

* Starting with “health” vs. “costs” is a transformative opportunity—change the
narrative away from self interests, and towards a common good

* Value as a public health emergency

* What are the business models that can help providers/practices transition?
(accounting for heterogeneity, and surrounding whole health)

* Opportunity to develop a balanced (matrixed) portfolio of research that
analyzes both “value” and “burden” at both the individual and community
level—in terms of concrete figures and strong research

Thank you for joining!

For more information about the National Academy of
Medicine’s and
PCORI'sinitiatives, please visit us at: nam.edu and
www.pcori.org

¥ @theNAMedicine
@PCORI

(35 NATIONAL ACADEMY OF MEDICINE
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PRIORITIES ON
THE HEALTH
HORIZON

Hosted by the National Academy of Medicine and the Patient-
Centered Outcomes Research Institute
Meeting 2 — April 27th, 2021

Share your thoughts!
) @theNaMedicine

orcem I\;

(79 NATIONAL ACADEMY OF MEDICINE pcor

Welcome & Introduction

Michael McGinnis Nakela Cook Neil Powe
National Academy of Medicine Patient-Centered Outcomes University of California,
Research Institute San Francisco

(z}\ NATIONAL ACADEMY OF MEDICINE
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NAM LEADERSHIP CONSORTIUM

Advancing the Learning Health System

A learning health system is one in which science, informatics, incentives, and
culture are aligned for continnons improvement, innovation, and equity—with
best practices and discovery seamlessly embedded in the delivery process,
individuals and families active participants in all elements, and new knowled,
generated as an integral by-product of the delivery experience.

Leadership Consortium Charter 2006

INAM R

| Co (5 NATIONAL ACADEMY OF MEDICINE

Socus:

COLLABORATIVE ACTION

(«?)NﬁM;i?;?@% (15 NATIONAL ACADEMY OF MEDICINE
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CORE ELEMENTS FOR EACH COLLABORATIVE

ORGANIZATIONAL NETWORKS
ANCHOR PRINCIPLES
KEY PROGRESS INDICATORS

COLLABORATIVE PROJECTS

INAMEER,

(z}\ NATIONAL ACADEMY OF MEDICINE

Agenda

Welcome, introductions & meeting overview 11-11:20 AM

Michael McGinnis, National Academy of Medicine
Nakela Cook, Patient-Centered Outcomes Research Institute
Neil Powe, University of California, San Francisco

Synopsis of first Priorities on the Health

< L 11:20-11:35AM
Horizon Convening

Neil Powe, University of California, San Francisco

Fireside Chat —

Discussion of the Anchor Questions 11:35-12:15PM

Consuelo Wilkins, MD, MSCI, Vanderbilt University School of Medicine
Atul Butte, MD, PhD, University of California, San Francisco
Sachin Jain, MD, MBA, SCAN Group and Health Plan
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Agenda

Stakeholder Perspectives on trends 12:25-1:25 PM

Summary of Group Discussion Insights 1:25-1:40 PM

Neil Powe, University of California, San Francisco

Closing Remarks 1:40-1:55 PM

Michael McGinnis, National Academy of Medicine
Nakela Cook, Patient-Centered Outcomes Research Institute

Adjourn 1:55-2 PM

Fireside Chat: Discussion of the
Anchor Questions

AR 3
Consuelo Wilkins, MD, MSCI Atul Butte, MD, PhD Sachin Jain, MD, MBA
Vanderbilt University University of California, SCAN Group and Health Plan

School of Medicine San Francisco
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PRIORITIES ON
THE HEALTH
HORIZON

Break

12:15-12:225pm ET

For more information about the National Academy of
Medicine’s and
PCORI's initiatives, please visit us at: nam.edu and
pcori.org

¥ @theNAMedicine
@PCORI

>3

(fa NATIONAL ACADEMY OF MEDICINE pcori\®

PRIORITIES ON
THE HEALTH
HORIZON

What Will It Take? Group Discussion

>3

(.?3 NATIONAL ACADEMY OF MEDICINE pcori\®
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Group Discussion: Anchor Question 1

What would it take to advance the patient-centered learning
system, including changes to our infrastructure, engagement
and technologies?

» How would the health care, health promotion and public health
infrastructure need to change?

* How would we think differently about engagement of patients,
clinicians, communities and other stakeholders?

* What is PCORI's role in maximizing the positive and equitable impact of
technologies (precision medicine, apps, devices, etc.), and what
evidence gaps can PCORI fill?

Group Discussion: Anchor Question 2

What would it take for PCORI to fully utilize its research
strategies and core competencies to expand the concept of
patient-centered value in health and health care?

» What are the opportunities for evidence generation that would support
this conception of patient-centered value?

* How could PCORI drive rapid, innovative comparative effectiveness
research on new care delivery models (hospital @home, telehealth, etc.)
and illuminate the effects of new delivery models on value in health care?

* Who are key partners, including non-traditional partners for PCORI here?
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PRIORITIES ON
THE HEALTH
HORIZON

Summary of Group Discussion Insights

>3

(‘B NATIONAL ACADEMY OF MEDICINE pCOH \®

PRIORITIES ON
THE HEALTH
HORIZON

Closing Remarks

Thank you for joining!

For more information about the National Academy of
Medicine’s and
PCORI’s initiatives, please visit us at: nam.edu and
pcori.org

¥ @theNAMedicine
@PCORI

(779 NATIONAL ACADEMY OF MEDICINE pcori\®

> 3
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AGENDA, MARCH 15-16, 2021 MEETING

PRIORITIES ON THE HEALTH HORIZON
A Virtual Meeting to Inform PCORI’s Strategic Plan

March 15,2021, 11:00am—2:30pm
March 16,2021, 11:00am—2:15pm

MEETING GOAL: Engage PCORI stakeholders in discussion of current
and emerging priorities on the health and health care horizon, and sum-
marize perspectives for PCORI’s strategic planning efforts.

MEETING OBJECTIVES:

* Present essential perspectives related to current and emerging priorities,
trends, and opportunities on the horizon in the health and health care
landscape

* Discuss stakeholders” thoughts on and priorities for these emergent
topics for PCORI’s mission

Day 1 — March 15, 2021
11:00 am Day 1: Welcome, Introductions, and Meeting Overview
Welcome from the National Academy of Medicine and PCORI

Michael McGinnis, National Academy of Medicine
Nakela Cook, Patient-Centered Outcomes Research Institute

139
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Opening remarks and meeting overview by Meeting Chair
Neil Powe, University of California, San Francisco

11:15 am Priorities on the Health Horizon: Overview Presentations
This session will describe several key issues shaping the future of health and health care,
including the ways in which each topic affects or is affected by the continuum of care. The
presentations and discussion will impart opportunities, knowledge gaps and challenges as
attendees consider priorities for health in the next 5—10 years.

Rachel Hardeman, University of Minnesota School of Public Health
Topic: Social and Environmental Factors

Joshua Denny, National Institutes of Health All of Us Initiative
Topic: Technologies

David Muhlestein, Leavitt Partners
Topic: Optimizing Value

Rainu Kaushal, Weill Cornell School of Medicine
Topic: Infrastructure

1:15 pm  Break

1:25 pm  Stakeholder Perspectives on Trends and Opportunities
Stakeholder representatives will share reactions to the presentations, including compelling
trends; challenges; and other insights as they relate to patients/caregivers, clinicians, payers,
policymakers and others

Karen DeSalvo, Google Health

Gwen Darien, National Patient Advocate Foundation
Bruce Siegel, America’s Essential Hospitals

Austin Frakt, Boston University School of Public Health
Peter Embi, Indiana University School of Medicine

Reactors’ perspectives will be followed by a facilitated to identify critical issues and questions
that can inform the Day 2 breakout group discussions.

Neil Powe, University of California, San Francisco
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2:30 pm

Appendix C | 141

Closing Remarks in Preparation for Day 2

Michael McGinnis, National Academy of Medicine
Nakela Cook, Patient-Centered Outcomes Research Institute

Adjourn

Day 2 — March 16, 2021

11:00 am Welcoming Remarks and Day 1 Review

Michael McGinnis, National Academy of Medicine
Nakela Cook, Patient-Centered Outcomes Research Institute
Neil Powe, University of California, San Francisco

11:15 am Breakout Groups Discussions: Trends, Opportunities, and

Priorities for Each Topic

Groups will discuss a set of questions to encourage blue sky thinking about optimized or

transformed health and health care, leveraging key trends and emergent areas discussed in

the opening presentations.

Facilitators:

Julia Adler-Milstein, University of California, San Francisco:
Technologies

Caroline Lichtenberg, University of California, San Francisco:
Social and Environmental Factors

Eric Larson, Kaiser Permanente Washington: Optimizing Value

Risa Lavizzo-Mourey, University of Pennsylvania: Infrastructure

Guiding Questions for Breakout Group Discussions:

*  Thinking about the four topics presented on day one, are there
additional concepts, topics, or key trends to consider?

*  What are the potential disruptors and opportunities on the hori-
zon in this topic area?

e What are the major challenges and obstacles to advancing prog-
ress related to this topic?

*  What (else) would it take for this topic to have a measurable and
positive impact on health and health care in the next 5 years?
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1:15 pm  Break

1:45 pm  Convene for Breakout Group Reports: Key Themes and
Insights

A brief summary of the Day 1 presentations and reactions will be provided
Neil Powe, University of California, San Francisco

Each breakout group will share key themes and insights from its discussions
Infrastructure Breakout Group Report
Technologies Breakout Group Report
Social and Environmental Factors Group Report
Optimizing Value Group Report

A brief facilitated discussion will offer an opportunity to comment on breakout group reports,

and invite each participant to identify one challenge or priority that would enable people to
achieve their best health

Neil Powe, University of California, San Francisco
2:00 pm Reflections, Next Steps, and Closing Remarks
Concluding observations and insights will be offered, along with final thanks to all invited

speakers and participants.

Michael McGinnis, National Academy of Medicine
Sharon Levine, Vice Chairperson, PCORI Board of Governors

2:15 pm  Adjourn
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AGENDA FOR APRIL 27, 2021 MEETING

PRIORITIES ON THE HEALTH HORIZON
Informing PCORI’s Strategic Plan

Meeting 2: April 27, 2021—Virtual Meeting

MEETING SERIES GOAL: Engage PCORI stakeholders in discussion
of current and emerging priorities on the health and health care horizon,
and summarize perspectives for PCORI’s strategic planning efforts.

MEETING 2 OBJECTIVE: Discuss 2 compelling topics generated dur-
ing the first meeting in March 2021:
e What will it take to create a patient-centered learning health system
(with respect to infrastructure, technologies, and engagement)?
* How can PCORI use its research strategies, unique role, and activities
to improve patient experience, outcomes, and value in health and
health care?

Agenda at a Glance

11:00-11:20 am  Welcome, Framing, and Introductions
(Michael McGinnis, Nakela Cook)

11:20-11:35 am  Synopsis of First PCORI Priorities on the Health
Horizon Meeting (Neil Powe, Chair)

143
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11:35 am—
12:15 pm

12:15-12:25 pm

12:25-1:25 pm

1:25-1:40 pm

1:40-1:55 pm

1:55-2:00 pm

Detailed Agenda

Fireside Chat—Discussion of the Anchor Questions:
Neil Powe (moderator)

¢ Consuelo Wilkins, MD, MSCI

e Atul Butte, MD, PhD

e Sachin Jain, MD, MBA

Break

Facilitated Group Discussion:

e What would it take to advance the patient-centered
learning system, including changes to our infrastructure,
engagement, and technologies?

e What would it take for PCORI to fully utilize its
research strategies, unique mission, and core activities to
expand the concept of patient-centered value in health
and health care?

Recap/Summarize Key Insights (Neil Powe)

Concluding Remarks/Wrap-Up
(Nakela Cook, Michael McGinnis)

Adjourn

11:00 am  Day 1: Welcome, Introductions, and Meeting Overview

Welcome from the National Academy of Medicine and PCORI

Michael McGinnis, National Academy of Medicine
Nakela Cook, Patient-Centered Outcomes Research Institute

Chair’s opening remarks and meeting overview

Neil Powe, University of California, San Francisco

11:10 am Introductions
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11:20 am

11:30 am

12:15 pm

12:25 pm
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Review of the First Priorities on the Health Horizon
Meeting
Neil Powe, University of California, San Francisco

Fireside Chat: How can we realize a patient-centered learning

health system, underpinned by health equity, and what is PCORI’s

unique role as we consider ways to improve patient experience,

outcomes, and value in health and health care?

*  Neil Powe, University of California, San Francisco (moderator)

* Consuelo Wilkins, MD, MSCI, Vanderbilt University School
of Medicine

* Atul Butte, MD, PhD, University of California, San Francisco

* Sachin Jain, MD, MBA, SCAN Group and Health Plan

Break

What Will It Take? Group Discussion: The aspiration of a
learning health system is predicated on use of representative clinical
data and research evidence for better outcomes and more effective,
efficient, and equitable care. Considering PCORI’s mission and
mandate to conduct patient-centered comparative effectiveness
research, the group is invited to consider two compelling questions
as described below.

1. What would it take to advance the patient-centered
learning system, including changes to our infrastructure,
engagement and technologies?

*  How would the health care, health promotion, and public
health infrastructure need to change?

*  How would we think differently about engagement of
patients, clinicians, communities, and other stakeholders?

e What is PCORUI’s role in maximizing the positive and
equitable impact of technologies (precision medicine, apps,
devices, etc.), and what evidence gaps can PCORI fill?
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1:25 pm

1:40 pm

1:55 pm

2. Thinking about PCORI’s mission and mandate, what

would it take for PCORI to fully utilize its research

strategies, unique mission, and core activities to expand

the concept of patient-centered value in health and

health care?

e What are the opportunities for evidence generation that
would support this conception of patient-centered value?

*  How could PCORI drive rapid, innovative comparative
effectiveness research on new care delivery models
(hospital@home, telehealth, etc.) and illuminate the effects
of new delivery models on value in health care?

e Who are key partners, including nontraditional partners,
for PCORTI here?

Summary of Group Discussion Insights
Neil Powe, University of California, San Francisco

Next Steps and Concluding Remarks
Michael McGinnis, National Academy of Medicine

Nakela Cook, Patient-Centered Outcomes Research Institute

Adjourn
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Priorities on the Health Horizon: Informing PCORI’s Strategic Plan
March 15-16, 2021
Zoom Meeting

PRESENTER AND FACILITATOR BIOGRAPHIES

Julia Adler-Milstein, Ph.D., is a Professor of Medicine and the Director of the
Center for Clinical Informatics and Improvement Research (CLIIR). Dr. Adler-
Milstein is a leading researcher in health information
technology policy, with a specific focus on elec-
tronic health records (EHRs) and interoperability.
She has examined policies and organizational strat-
egies that enable effective use of electronic health
records and promote interoperability. She is also an
expert in EHR audit log data and its application
to studying clinician behavior. Her research—used
by researchers, health systems, and policy makers—
identifies obstacles to progress and ways to over-
come them. Dr. Adler-Milstein holds a Ph.D. in
health policy from Harvard University and spent
6 years on the faculty at the University of Michigan
prior to joining the University of California, San Francisco, as a Professor in the

Department of Medicine and the inaugural Director of the Center for Clinical
Informatics and Improvement Research.
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Nakela Cook, M.D., M.P.H., is the Executive Director at the Patient-Centered
Outcomes Research Institute (PCORI). She is a cardiologist and health services
researcher with a distinguished career leading key
scientific initiatives engaging patients, clinicians,
and other health care stakeholders at one of the
nation’s largest public health research funders. Dr.
Cook leads PCORI’s research, dissemination and
implementation, and engagement work as the
organization enters its second decade of service
to the nation. She also provides strategic and day-
to-day oversight of ongoing programs as well as
new initiatives designed to create a health care
system that is more efficient, effective, and patient

centered. Throughout her career, Dr. Cook has
worked to enhance diversity and equity in research
and care delivery and been a leader in efforts to reduce disparities in health access
and outcomes. She has received numerous awards for her excellence in clinical
teaching and mentorship as well as her leadership of complex scientific initiatives
and programs.

Gwen Darien is the Executive Vice President for Patient Advocacy and Engage-
ment at the National Patient Advocate Foundation (NPAF). As the Executive
Vice President for patient advocacy and engage-
ment, Ms. Darien leads programs that link patient
advocate foundations’ patient service programs
to NPAF initiatives, with the goal of improving
access to affordable, equitable quality health care.
As a three-time cancer survivor herself, Ms. Darien
came into cancer advocacy expressly to change the
experiences and outcomes for the patients who
came after her and to change the public dialogue
about cancer and other life-threatening illnesses.
With these goals in mind, in 2005 she started the
first stand-alone advocacy entity in a professional

cancer research organization at the American
Association for Cancer Research. In every role she has served in, Ms. Darien
championed placing patients at the center of health system change, whether it is
for research, public policy, or direct services.
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Joshua Denny, M.D., M.S., is the Chief Executive Officer of the National
Institutes of Health’s (NIH’s) All of Us Research Program. As a physician scien-

s,

tist, Dr. Denny is deeply committed to improving
patient care through the advancement of precision
medicine. Before joining NIH, Dr. Denny was a
Professor of biomedical informatics and medicine,
the Director of the Center for Precision Medicine,
and the Vice President for Personalized Medicine
atVanderbilt University Medical Center (VUMC).
In his roles at VUMC, he was both a practicing
internist and a researcher. His research inter-
ests include use of electronic health records and
genomics to better understand disease and drug
response. He also led efforts implementing preci-
sion medicine to improve patient outcomes. He
is an elected member of the National Academy

of Medicine, the American Society for Clinical Investigation, and the American

College of Medical Informatics.

Karen DeSalvo, M.D., M.P.H., M.Sc., is the Chief Health Ofticer at Google
Health. She is also an Adjunct Professor of medicine and population health at

The University of Texas at Austin Dell Medical
School and co-convenes the National Alliance to
Impact the Social Determinants of Health. She is
a physician executive working at the intersection
of medicine, public health, and information tech-
nology to improve the health of all people with a
focus on catalyzing pragmatic solutions to address
all the social determinants of health. She serves on
the Medicare Payment Advisory Commission and
is on the Board of Directors for Welltower and
previously served on the Board of Humana. She
is the President of the Society of General Inter-
nal Medicine and the Honorary Vice President,

United States, for the American Public Health Association.
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Peter J. Embi, M.D., M.S., FACP, FACMI, FAMIA, FIAHSI, is an inter-
nationally recognized researcher, educator, and leader in the field of clinical and
translational research informatics, with numer-
ous peer-reviewed publications and presentations
describing his innovations in the field. Dr. Embi
serves as the President and the Chief Executive
Officer of the Regenstrief Institute, and he holds
related leadership roles at Indiana University (IU)
and the IU Health System. He previously served
in various leadership positions at The Ohio State
University (OSU), including the Interim Chair of
Biomedical Informatics, the Informatics Director
of the OSU Center for Clinical and Translational
Science, and the Chief Research Information
Officer at the OSU Wexner Medical Center.

Caroline Fichtenberg, Ph.D., is the Managing Director of the Social Inter-
ventions Research and Evaluation Network and a Research Scientist in the
Department of Family and Community Medicine
at the University of California, San Francisco. In
these roles, she leads efforts to conduct, catalyze,
and disseminate high quality research on health
sector strategies to reduce health inequities by
addressing social determinants of health. She
brings to these positions more than a decade of
experience working to improve health and eco-
nomic outcomes for America’s most vulnerable
families, including 7 years working on national
efforts in Washington, DC.
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Austin Frakt, Ph.D., is a Health Economist and the Director of the Partnered
Evidence-based Policy Resource Center at the Boston VA Healthcare System. He
is also a Professor of health law, policy, and manage-
ment with the Boston University School of Public
Health and a Senior Research Scientist with the
Department of Health Policy and Management at
the Harvard T.H. Chan School of Public Health.
Dr. Frakt is the Editor-in-Chief of Health Services
Research and serves on the editorial board of the
American Journal of Managed Care. He is also an
Editor-in-Chief and a primary author of the
evidence-based health policy blog The Incidental
Economist, a regular contributor on health policy
{ topics to The New York Times' The Upshot, and has
been a contributor to the JAMA Health Forum. Dr.
Frakt has conducted research studies funded by the Department of Veterans Affairs,
the Robert Wood Johnson Foundation, The Commonwealth Fund, the Laura and
John Arnold Foundation, and the Agency for Healthcare Research and Quality.

Rachel Hardeman, Ph.D., M.P.H., is a reproductive health equity researcher
whose program of research applies the tools of population health science and
health services research to elucidate a critical and
complex determinant of health inequity—racism.
Dr. Hardeman leverages the frameworks of criti-
cal race theory and reproductive justice to inform
her equity-centered work which aims to build the
empirical evidence of racism’s impact on health
particularly for Black birthing people and their
babies. Her work also examines the potential
mental health impacts for Black birthing people
when living in a community that has experi-
enced the killing of an unarmed Black person by

police. Dr. Hardeman is the principal investigator
of MORhIELab, which explores and defines ways
to measure structural racism for the purposes of empirical, quantitative investiga-
tion. Published in journals such as the New England Journal of Medicine and the
American Journal of Public Health, Dr. Hardeman’s research has elicited important
conversations on the topics of culturally-centered care, police brutality and struc-
tural racism as a fundamental cause of health inequities. Her overarching goal is
to contribute to a body of knowledge that links structural racism to health in a
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tangible way, identifies opportunities for intervention, and dismantles the systems,
structures, and institutions that allow inequities to persist.

Rainu Kaushal, M.D., is a distinguished health services researcher, informa-
tion scientist, and health care leader who serves as the Senior Associate Dean
for Clinical Research at Weill Cornell Medicine.
She heads the Office of the Senior Associate Dean
for Clinical Research, managing the growth and
expansion of clinical research across the institution.
Dr. Kaushal has led Weill Cornell Medicine’s clini-
cal research enterprise, driving the experimental
application and comparative investigations of new
medicines, technologies, interventions and health
care delivery models to patients. Dr. Kaushal has
also led an enterprise that harnesses the research
faculty’s expertise in specialized fields such as
clinical trials, health informatics, health services

research, epidemiology, and precision medicine to
propel the development and implementation of novel therapeutics.

Eric B. Larson, M.D., M.P.H., is a Senior Investigator at Kaiser Permanente
Washington Health Research Institute. A general internist, Dr. Larson is a national
leader in geriatrics, health services, and clinical
research and has been an elected member of the
National Academy of Medicine since 2007. He
pursues an array of research, ranging from clinical
interests such as Alzheimer’s disease and genomics
to health services research involving technology
assessment, cost-effectiveness analysis, learning
health systems, and quality improvement. His
research on aging includes a longstanding collabo-
ration between Kaiser Permanente Washington
and the University of Washington (UW) called
the Adult Changes in Thought (ACT) study. With
colleagues from Duke University and Harvard

University, Dr. Larson established and now helps lead the National Institutes of
Health’s (NIH’s) Common Fund’s Health Care Systems Research Collaboratory.
The Collaboratory sponsors pragmatic clinical trials and aims to improve the way
clinical trials are conducted so that patients and care providers have access to the

best available clinical evidence for decision making.
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Risa Lavizzo-Mourey, M.D., M.B.A., is President Emerita and the former
Chief Executive Officer of the Robert Wood Johnson Foundation (RW]JF), a posi-
tion she held for nearly 15 years. During her tenure
at RWJE Dr. Lavizzo-Mourey spearheaded bold
health initiatives such as creating healthier, more
equitable communities; strengthening the integra-
tion of health systems and services; and ensuring
every child in the United States has the opportu-
nity to grow up at a healthy weight. This work cul-
minated in the Foundation’s vision of building a
Culture of Health enabling everyone in America to
live longer, healthier lives. A specialist in geriatrics,
Dr. Lavizzo-Mourey came to the Foundation from

the University of Pennsylvania, where she served
as the Sylvan Eisman Professor of Medicine and
Health Care Systems. She also directed Penn’s Institute on Aging and was the Chief
of Geriatric Medicine at the University of Pennsylvania’s School of Medicine. She
is a member of the National Academy of Medicine, the American Academy of
Arts & Sciences, the American Philosophical Society, and a former member of the
President’s Council for Fitness, Sports and Nutrition. She currently serves on
the Smithsonian Institution Board of Regents and several other boards of directors.

Sharon Levine, M.D., is the Associate Executive Director for The Permanente
Medical Group of Northern California; a large multi-specialty group practice in
Qakland, California, within Kaiser Permanente’s
integrated delivery system. A board-certified pedia-
trician, she has held multiple leadership roles with
this group practice including the Chief of Pediatrics.
She is an Adjunct Associate for the Center for
Health Policy/Center for Primary Care and
Outcomes Research at Stanford University and is
also a board member of the R eagan-Udall Founda-
tion, Integrated Healthcare Association, the Public
Health Institute of California, and the California
Medical Board. Dr. Levine has been a member of
the Patient-Centered Outcomes Research Institute

Board since 2010 and has been serving as its Vice
Chairperson since September 2019.
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Michael McGinnis, M.D., M.A., M.P.P, is a physician and epidemiologist,
serves at the National Academy of Medicine (NAM) as the Senior Scholar, the
Leonard D. Schaeffer Executive Officer, the Exec-
utive Director of the Leadership Consortium for a
Value & Science- Driven Health System, and the
NAM Learning Health System Initiative. Previ-
ously, Dr. McGinnis was the SeniorVice President
and Head of the Health Group at the Robert
Wood Johnson Foundation (1999-2005). Before
that, he served as the Assistant Surgeon General
and the Deputy Assistant Secretary for Health at
the Department of Health and Human Services,
with continuous leadership responsibility from
1977 to 1995 for federal activities in disease pre-

vention and health promotion, a tenure unusual
for political and policy posts. Key programs developed and launched at his ini-
tiative include the Healthy People national goals and objectives, the Dietary
Guidelines for Americans, and the U.S. Preventive Services Task Force, each still
ongoing. Internationally, he served in India as the state director for the World
Health Organization Smallpox Eradication Program (1974-1975), and in Bosnia
as the Chair of the World Bank/European Commission Task Force for Recon-
struction in Health and Human Services (1995-1996). Dr. McGinnis’s scientific
interests focus on population health and the determinants of health, his publica-
tions include approximately 200 articles and more than 20 edited books, and his
various national recognitions include the Public Health Distinguished Service
Award (1994), the Health Leader of the Year Award (1997), the Public Health
Hero Award (2013), the Fries Prize for Health Improvement (2018), and elec-
tion as a member of the National Academy of Medicine (1999), and a Fellow of
the American College of Epidemiology and the American Association for the
Advancement of Science.
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David Mubhlestein, Ph.D., J.D., is the Chief Strategy and the Chief Research
Ofticer for Leavitt Partners. He is responsible for the firm’s strategic planning

and leads Leavitt Partners—directed research. Dr.
Muhlestein’s research and expertise centers on
health care payment and delivery transformation,
understanding health care markets, and evaluating
how the broader health care system is changing. He
is a self-identified data nerd and regularly speaks
and writes about health care system evolution.
Additionally, Dr. Muhlestein is a Visiting Policy
Fellow at the Margolis Center for Health Policy at
Duke University, an Adjunct Assistant Professor
at The Ohio State University College of Public
Health and a Visiting Fellow at the Accountable
Care Learning Collaborative.

Neil Powe, M.D., M.P.H., M.B.A., serves as the leader of the University of
California, San Francisco, Medicine Service at the Priscilla Chan and Mark Zuck-

B

erberg San Francisco General Hospital, a leading
medicine department in a public hospital with
strong basic, clinical, and health services research
programs focused on major diseases affecting
diverse patients locally, nationally and globally.
His interests are in improving discovery, educa-
tion, and clinical practice in medicine; making
academic organizations function better; enhanc-
ing scholarship and multidisciplinary collabora-
tion; and developing future talent and leadership
in the health professions. His primary intellectual
pursuits involve kidney disease patient-oriented
research, epidemiology, and outcomes and effec-

tiveness research. His research unites medicine and public health with the goals

of saving and improving quality of human lives. It involves the knowledge of

fundamental discoveries in biology and clinical medicine to advance the health

of patients and populations aftected by kidney disease.



156 | Priorities on the Health Horizon

Bruce Siegel, M.D., M.P.H., is the President and the Chiet Executive Officer
of America’s Essential Hospitals (AEH). With an extensive background in health
care management, policy, and public health, Dr.
Siegel has the blend of experience necessary to
lead AEH and its members through the changing
health care landscape and into a sustainable future.
Since joining AEH in 2010, Dr. Siegel has guided
the association toward realizing its strategic vision
of advancing the work of hospitals committed
to ensuring access to care and optimal health for
America’s most vulnerable people. He has helped
shape the association’s work in advocacy, member
support, and quality. Under his leadership, AEH
established a federally funded, national network of

hospitals that improved patient safety and reduced
care disparities by averting more than 4,000 harm events and $40 million in
costs. In 2013, Dr. Siegel led the association in a strategic rebranding to better
reflect the common purpose of its more than 320 members: to serve all people
and communities by providing essential services and the best care possible. The
association’s new name preserves the sense of accountability central to its legacy
and speaks to the essential services its members provide to communities across

the country.
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Priorities on the Health Horizon: Informing PCORI’s Strategic Plan
April 27,2021
Zoom Meeting

PRESENTER AND FACILITATOR BIOGRAPHIES

Atul Butte, M.D., Ph.D., is a Professor and the Director of the University of
California, San Francisco’s Institute for Computational Health Sciences. He is a
former Professor of pediatrics and genetics, and by
courtesy, medicine, pathology, and computer sci-
ence, at Stanford University and Lucile Packard
Children’s Hospital. Dr. Butte is the Chief of the
new Division of Systems Medicine at Stanford.
Dr. Butte is also a founder of three companies:
Personalis, providing clinical interpretation of
whole genome sequences; Carmenta, discover-
ing diagnostics for pregnancy complications; and
NuMedii, finding new uses for drugs through
open molecular data. Dr. Butte has authored more

than 160 publications, with research repeatedly
featured in Wired Magazine, in The New York Times
Science Times, and the International Herald Tribune, The Wall Street Journal, San Jose
Mercury News, and the San Francisco Chronicle.
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Nakela Cook, M.D., M.P.H., is the Executive Director at the Patient-Centered
Outcomes Research Institute (PCORI). She is a cardiologist and health services
' researcher with a distinguished career leading key
scientific initiatives engaging patients, clinicians,
and other health care stakeholders at one of the
nation’s largest public health research funders. Dr.
Cook leads PCORI’s research, dissemination and
implementation, and engagement work as the orga-
nization enters its second decade of service to the
nation. She also provides strategic and day-to-day
oversight of ongoing programs as well as new ini-
tiatives designed to create a health care system that
is more efficient, effective, and patient centered.

Throughout her career, Dr. Cook has worked to
enhance diversity and equity in research and care
delivery and been a leader in efforts to reduce disparities in health access and out-
comes. She has received numerous awards for her excellence in clinical teaching and
mentorship as well as her leadership of complex scientific initiatives and programs.

Sachin H. Jain, M.D., M.B.A., is the President and the Chief Executive
Ofticer (CEO) of SCAN Group and Health Plan, where he is charged with lead-

temporaneously served as an attending physician

at the Boston VA Boston Medical Center and a member of faculties at Harvard
Medical School and Harvard Business School. From 2009-2011, Dr. Jain worked
in leadership roles at the Department of Health and Human Services, where

ing the organization’s growth, diversification, and
emerging efforts to reduce healthcare disparities.
SCANTs revenues top $3.4 billion and the organi-
zation serves 220,000 patients. Previously, Dr. Jain
was the President and the CEO of CareMore and
Aspire Health. He pioneered the first clinical pro-
gram in the world focused on social isolation. Dr.
Jain is also an Adjunct Professor of medicine at
the Stanford University School of Medicine and a
contributor at Forbes. Prior to joining CareMore,
Dr. Jain was the global Chief Medical Information
and Innovation Officer at Merck & Co. He con-

he was the Senior Advisor to the Administrator of the Centers for Medicare &
Medicaid Services.
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Michael McGinnis, M.D., M.A., M.P.P, is a physician and epidemiologist,
serves at the National Academy of Medicine (NAM) as the Senior Scholar, the
Leonard D. Schaeffer Executive Officer, the Exec-
utive Director of the Leadership Consortium for a
Value & Science- Driven Health System, and the
NAM Learning Health System Initiative. Previ-
ously, Dr. McGinnis was the SeniorVice President
and Head of the Health Group at the Robert
Wood Johnson Foundation (1999-2005). Before
that, he served as the Assistant Surgeon General
and the Deputy Assistant Secretary for Health at
the Department of Health and Human Services,
with continuous leadership responsibility from
1977 to 1995 for federal activities in disease pre-

vention and health promotion, a tenure unusual
for political and policy posts. Key programs developed and launched at his ini-
tiative include the Healthy People national goals and objectives, the Dietary
Guidelines for Americans, and the U.S. Preventive Services Task Force, each still
ongoing. Internationally, he served in India as the state director for the World
Health Organization Smallpox Eradication Program (1974-1975), and in Bosnia
as the Chair of the World Bank/European Commission Task Force for Recon-
struction in Health and Human Services (1995-1996). Dr. McGinnis’s scientific
interests focus on population health and the determinants of health, his publica-
tions include approximately 200 articles and more than 20 edited books, and his
various national recognitions include the Public Health Distinguished Service
Award (1994), the Health Leader of the Year Award (1997), the Public Health
Hero Award (2013), the Fries Prize for Health Improvement (2018), and elec-
tion as a member of the National Academy of Medicine (1999), and a Fellow of
the American College of Epidemiology and the American Association for the
Advancement of Science.



160 | Priorities on the Health Horizon

Neil Powe, M.D., M.P.H., M.B.A., serves as the leader of the University
of California, San Francisco, Medicine Service at the Priscilla Chan and Mark
Zuckerberg San Francisco General Hospital, a
leading medicine department in a public hospi-
tal with strong basic, clinical, and health services
research programs focused on major diseases aftect-
ing diverse patients locally, nationally and globally.
His interests are in improving discovery, educa-
tion, and clinical practice in medicine; making
academic organizations function better; enhanc-
ing scholarship and multidisciplinary collabora-
tion; and developing future talent and leadership
in the health professions. His primary intellectual
pursuits involve kidney disease patient-oriented

research, epidemiology, and outcomes and effec-
tiveness research. His research unites medicine and public health with the goals
of saving and improving quality of human lives. It involves the knowledge of
fundamental discoveries in biology and clinical medicine to advance the health
of patients and populations affected by kidney disease.

Consuelo H. Wilkins, M.D., M.S.C.I., is the Executive Director of the
Meharry-Vanderbilt Alliance and an Associate Professor of medicine at both
the Vanderbilt University Medical Center and
Meharry Medical College. Dr. Wilkins is a clinical
investigator and an engagement researcher who is
an Associate Director of the Vanderbilt Institute
for Clinical and Translational Science, where she
oversees programs in community engagement and
team science. Dr. Wilkins is currently a Principal
Investigator of the Vanderbilt-Miami-Meharry
Center of Excellence in Precision Medicine and
Population Health, which focuses on decreasing
disparities among African Americans and Latinos
using precision medicine; and the Vanderbilt

R ecruitment Innovation Center, a national center
dedicated to enhancing recruitment and retention in clinical trials. She is widely
recognized for her innovative work developing and testing methods and tools to
engage patients and communities in research and was recently named the Direc-
tor of the Engagement Core of the All of Us Research Program, a national preci-

sion medicine project which will enroll a million or more participants.
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PRIORITIES ON THE HEALTH HORIZON:
INFORMING PCORI'S STRATEGIC PLAN
MARCH 15-16, 2021

Presenters

Rachel Hardeman, Ph.D., M.P.H.—Social and Environmental Factors
Associate Professor, University of Michigan School of Public Health

Joshua Denny, M.D., M.P.H.—Technologies
Chief Executive Officer, National Institutes of Health All of Us Research Program

David Mubhlestein, Ph.D., J.D.—Optimizing Value
Chief Strategy and Chief Research Officer, Leavitt Partners

Rainu Kaushal, M.D., M.P.H.—Infrastructure
Senior Associate Dean of Clinical Research, Chair,
Department of Population Health Sciences, Weill Cornell

Reactor Panel

Karen DeSalvo, M.D., M.P.H., M.Sc.
Chief Health Officer, Google Health

Gwen Darien
Executive Vice President for Patient Advocacy and Engagement,
National Patient Advocate Foundation
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Bruce Siegel, M.D., M.P.H.
President and Chief Executive Officer, America’s Essential Hospitals

Austin Frakt, Ph.D.
Editor-in-Chief, Health Services Research;
Director, Partnered Evidence-Based Policy Resource Center, Boston VA

Peter Embi, M.D., M.S., FACP, FACMI, FAMIA, FIAHSI
President and Chief Executive Officer, Regenstrief Institute,
Professor of Medicine and Associate Dean, Indiana University School of Medicine

Breakout Group Facilitators

Caroline Fichtenberg, Ph.D.—Social and Environmental Breakout Group
Managing Director, Social Interventions Research and Evaluation Network,
University of California, San Francisco

Eric Larson, M.D., M.P.H.—Optimizing Value Breakout Group
Senior Investigator, Kaiser Permanente Washington Health Research Institute

Risa Lavizzo-Mourey, M.D., M.B.A.—Infrastructure Breakout Group
Professor Emerita, Robert Wood Johnson Foundation Population Health and
Health Equity, Perelman School of Medicine, University of Pennsylvania

Julia Adler-Milstein, Ph.D.—Technologies Breakout Group
Professor of Medicine and Director of the Center for Clinical Informatics and
Improvement Research, University of California, San Francisco

Invited Participants

Kathleen Blake, M.D.
Vice President of Healthcare Quality
American Medical Association

Jennifer Bright, M.PA.
President
Momentum Health Strategies
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‘Wayne Burton, M.D.
Strategic Advisor and Consultant

Ivory Clarke, M.S.
Culture of Health Program Director
National Academy of Medicine

Matt Eyles, M.PP.
President and Chief Medical Officer
America’s Health Insurance Plans

Lee Fleisher, M.D., FACC
Director and Chief Medical Officer
Centers for Medicare & Medicaid Services

Eric Gascho
Vice President of Policy and Government Affairs
National Health Council

Patrick Gee, Ph.D.,JLC
Chiet Executive Hope Dealer & Founder
iAdvocate, Inc.

Brian Gifford, Ph.D.
Director, Research and Analytics
Integrated Benefits Institute

Christine Goertz, DC, Ph.D.
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Professor and the Director of System Development and Coordination for Spine

Health
Duke University

J. Nadine Gracia, M.D., M.S.C.E.

Executive Vice President and Chiet Operating Officer

Trust for America’s Health

Amber A. Hewitt, Ph.D.
Director of Health Equity
Families USA
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Erin Holve, Ph.D.

Director of Health Care Reform & Innovation
Administration

DC Department of Health Care Finance

Libby Hoy
Founder and Chief Executive Officer
PECC Partners

Esther Krofah, M.P.P.
Executive Director
FasterCures

Mohannad Kusti, M.D.
Regional Medical Director
Pivot Onsite Innovations

Sharon Levine, M.D.
Associate Executive Director
Permanente Group of Southern California

Tracy A. Lieu, M.D.,, M.PH.
Director of the Division of Research
Kaiser Permanente Northern California

Kristen Lunde, M.PH.
Health Policy Advisor of the Finance Committee
U.S. Senate Committee Finance

R. Shawn Martin
Executive Vice President and Chief Executive Officer
American Academy of Family Physicians

Karen Moseley

President and Chief Executive Officer
Health Enhancement Research Organization
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Frank Opelka, M.D., FACS
Associate Medical Director
American College of Surgeons

Eva Powell, M.S.W.
Associate Director, Clinical Innovation
Alliance of Community Health Plans

Gary Puckrein, Ph.D.
President and Chief Executive Officer
National Minority Quality Forum

Lee Taylor-Penn, M.PH., M.PA.
Senior Policy Analyst
Families USA

Michael Thompson, M.D.
President and Chief Executive Officer
National Alliance of Healthcare Purchaser Coalitions
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PARTICIPANTS FOR APRIL 27, 2021 MEETING

PCORI PRIORITIES ON THE HEALTH HORIZON
APRIL 27, 2021

Panelists and Chair

Neil Powe, M.D., M.P.H., M.B.A. (Chair)
Chief of Medicine
Zuckerberg San Francisco General Hospital

Atul Butte, M.D., Ph.D.
Priscilla Chan and Mark Zuckerberg Distinguished Professor
University of California, San Francisco

Sachin Jain, M.D., M.B.A.
President and Chief Executive Officer
SCAN Group and Health Plan

Consuelo Wilkins, M.D., MSCI
Vice President of Health Equity and Professor of Medicine
Vanderbilt University School of Medicine

Initial Reactors

Dora Hughes, M.D., M.P.H.
Associate Research Professor, Health Policy and Management
The George Washington University Milken School of Public Health
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Frank Opelka, M.D., FACS
Associate Medical Director
American College of Surgeons

Anand Parekh, M.D., M.P.H.
Chief Medical Advisor
Bipartisan Policy Center

Invited Participants

Cybele Bjorklund, M.H.S.
Vice President for Federal Strategy, Johns Hopkins University and
Johns Hopkins Medicine

Kathleen Blake, M.D.
Vice President of Healthcare Quality, American Medical Association

Gwen Darien
Executive Vice President for Patient Advocacy and Engagement,
National Patient Advocate Foundation

Akin Demehin, M.PH.
Director of Policy, American Hospital Association

Meg Gaines, M.D.,].D., LL.M.,
Founder and Emeritus Director, Center for Patient Partnerships,
University of Wisconsin Law School

Rebekah Gee, M.D.
Clinical Associate Professor, Louisiana State University Schools of Public Health
and Medicine

Christine Goertz, DC, Ph.D.

Professor and the Director of System Development and Coordination for Spine
Health, Duke University

Charles (Chip) Hahn, M.P.H.

President and Chief Executive Officer, Federation of American Hospitals
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Beverley H. Johnson, FAAN
President and Chief Executive Officer, Institute for Patient- and
Family-Centered Care

Jenelle Krishnamoorthy, Ph.D.
Associate Vice President, Global Policy, Communications and Population Health,
Merck

Larry Levitt, M.P.P.
Executive Vice President for Health Policy, Kaiser Family Foundation

Enrique Martinez-Vidal, M.PP.
Vice President, Quality and Operations, Association for Community Affiliated
Plans

Rachel Nuzum, M.PH.
Vice President, Federal and State Health Policy, The Commonwealth Fund

Jeftrey Schift, M.D., M.B.A.
Senior Scholar, AcademyHealth

Ilyse Schuman, J.D.
Senior Vice President, Health Policy, American Benefits Council

Katy Spangler
Principal, Spangler Strategies

Emily Stewart
Executive Director, Community Catalyst

Vicki Wachino, M.PP.
Chief Executive Officer, Community Oriented Correctional Health Services
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PCORI Participants

Nakela Cook, M.D., M.P.H.
Executive Director, Patient-Centered Outcomes Research Institute

Steven Clauser, Ph.D.
Katherine Jackstadt, M.S.

Jean Slutsky, PA., M.S.P.H.
Laura Lyman Rodriguez, Ph.D.

NAM Leadership and Participants

Michael McGinnis, M.D., M.A., M.P.P.
Leonard D. Schaeffer Executive Officer and Senior Scholar

Ayodola Anise, M.H.S.
Ariana Bailey, B.S.

Mike Cocchiola, M.PA.
Sarah Greene, M.PH.
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