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ABOUT THE NATIONAL ACA DEMY 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 problems 
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. C. D. Mote, Jr., 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, medical 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.
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PR EFACE

In summer 2015—nearly 18 months before America elected its new president and 
health reform resumed center stage in the policy arena—the National Academy 
of Medicine (NAM, formerly the Institute of Medicine) launched Vital Directions 
for Health and Health Care, a major policy initiative that brought together leading 
experts from across the nation to identify the most promising opportunities to 
improve health and health care in the United States. The initiative was born out 
of anticipation of a new administration and recognition that health and health 
care in the United States, while having achieved significant recent advance-
ments—including reduced overall mortality, accelerated technological innova-
tion, and a record-low uninsured rate—still faces critical challenges. Perhaps 
most notably, health care costs are rising at an unsustainable rate. The United 
States spends more than $10,000 per person per year on health care, amounting 
to a total of $3.2 trillion, or 18 percent of national GDP. Unsurprisingly, studies 
continue to indicate that our health system is inefficient; in 2013, the Institute of 
Medicine estimated that upwards of $750 billion of health care spending could 
be attributed to excess costs. And, evidence is mounting that inefficient health 
care spending is crowding out investments in critical social services and other 
priority areas for improving population health. So, despite our great investment, 
we fail to see a corresponding improvement in health outcomes; in fact, we fall 
measurably behind our international peers across important measures of access, 
equity, and efficiency. This concerning trend has been acknowledged and writ-
ten about for years, and there is a great need for a strategic framework to help 
policymakers tackle these issues.

As America’s most trusted health advisor, the NAM is committed to illumi-
nating pressing issues that require attention and remediation, and to guiding 
and informing health leaders and policymakers about the best possible solutions. 
Past reports from the National Academies have helped shape the nation’s health 
agenda—from the response to the AIDS epidemic to the crisis of medical error, 
from recommended dietary intakes to a safe vaccine schedule for children. 
We launched Vital Directions in keeping with this valued tradition. Under the 
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leadership of an 18-member, nonpartisan steering committee, we commissioned 
over 150 of our nation’s best researchers and health policy experts to assess 
19 prominent areas in health, health care, and biomedical science. In complet-
ing their assessments, authors were asked to go beyond simply describing the 
pressing challenges and issues, and instead to focus on identifying the most 
promising and tangible policy opportunities to achieve progress. In keeping 
with the charge, they proposed approximately 68 recommendations across the 
19 expert papers contained in this volume.

The steering committee next undertook the task of synthesizing and priori-
tizing the experts’ recommendations. The committee found four key action 
priorities—pay for value, empower people, activate communities, and connect care—and 
four essential infrastructure needs—measure what matters most, modernize skills, 
accelerate real-world evidence, and advance science—that resonated across the papers 
as the most essential levers for advancing American health, health care, and 
scientific progress. Nonpartisan and rooted in an extensive evidence base, these 
eight vital directions constitute a comprehensive and succinct framework for 
improving health that spans well beyond the current discussions and debates 
around insurance coverage. And, while very important, reforming coverage 
alone cannot drive the change that is needed. For coverage to have value, the 
health system must work toward attaining its fullest potential. As such, these 
eight directions are essential to future health policy legislation and related 
program activities, and represent the fundamental principles around which any 
approach to health reform should be structured.

Finally, the importance of the Vital Directions initiative in the existing policy 
context cannot be overstated. Health reform is currently the subject of intense 
political polarization and scrutiny—discussions sometimes so sharp that they 
obscure focus on the issues that matter most in improving health and health 
care. In taking on this initiative and executing its work, the NAM strove to 
rise above the partisan rhetoric and debate to provide independent, impartial, 
and strong evidence-based policy guidance, and to refocus needed attention 
on shared goals and common principles. Beyond presenting a blueprint to 
drive needed progress toward better health care and lower costs, the initiative 
has sought to provide an avenue for bipartisan leadership and policymaking 
in health.

We are at a critical inflection point for health and health care in the United 
States. The challenges are great, but the opportunities to achieve progress are 
even greater. Altogether, the evidence suggests that refocusing is essential, and 
that our health policy framework must evolve to fully capitalize on the knowledge 
and capacity we now have to improve health and more efficiently deliver care. 
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We hope that our colleagues, community and health leaders, and policymakers 
at all levels will use and implement the Vital Directions framework as they seek 
to drive meaningful change and achieve better health for all.

—Victor J. Dzau anD Mark B. Mcclellan

Co-Chairs, Vital Directions for Health & Health Care
May 2017
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VITAL DIR ECTIONS FOR HEALTH AND 
HEALTH CAR E: PR IOR ITIES FROM A NATIONAL 

ACA DEMY OF MEDICINE INITIATIVE

Victor J. Dzau, MD, Mark B. McClellan, MD, PhD, Sheila P. Burke, MPA, RN, 
Molly J. Coye, MD, The Honorable Thomas A. Daschle, Angela Diaz, MD, 
PhD, MPH, The Honorable William H. Frist, MD, Martha E. Gaines, JD, LLM, 
Margaret A. Hamburg, MD, Jane E. Henney, MD, Shiriki K. Kumanyika, PhD, 
MPH, The Honorable Michael O. Leavitt, J. Michael McGinnis, MD, MPP, 
Ruth M. Parker, MD, Lewis G. Sandy, MD, Leonard D. Schaeffer, Glenn D. 
Steele, Jr., MD, PhD, Pamela Thompson, MS, RN, and Elias A. Zerhouni, MD

The United States is poised at a critical juncture in health and health care. 
Powerful new insights are emerging on the potential of disease and disability, 

but the translation of that knowledge to action is hampered by debate focused 
on elements of the Affordable Care Act that, while very important, will have 
relatively limited impact on the overall health of the population without attention 
to broader challenges and opportunities. The National Academy of Medicine has 
identified priorities central to helping the nation achieve better health at lower cost.

Context: Fundamental Challenges

Health care today is marked by structural inefficiencies, unprecedented costs, 
and fragmented care delivery, all of which place increasing pressure and burden 
on individuals and families, providers, businesses, and entire communities. The 
consequent health shortfalls are experienced across the whole population, but 
disproportionately impact our most vulnerable citizens due to their complex 
health and social circumstances. This is evidenced by the growing income-related 
gap in life expectancy for both men and women (Figures 1-1 and 1-2). Today, 
higher-income men can expect to live longer than they did 20 years ago, while 
life expectancy for low-income males has not changed. Higher-income women 
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are also anticipated to live longer, but life expectancy for low-income women 
is projected to decline.

Beyond systemic and structural issues, this country is faced with serious public 
health challenges and threats: emerging infectious diseases; an evolving opioid 
epidemic; alarming rates of tobacco use, obesity, and related chronic diseases; 

FIGURE 1–1 |  Widening inequality in life expectancy for men in the United States.
SOURCE: Data from NASEM, 2015.
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FIGURE 1–2 |  Widening inequality in life expectancy for women in the United States.
SOURCE: Data from NASEM, 2015.
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and a rapidly aging population that requires great support from our health care 
delivery and financing systems. Following are summarized fundamental challenges 
with which our health and health care system must be better prepared to contend.

Persistent Inequities in Health

In spite of the United States’ great investment in health care services and the 
state-of-the-art health care technology available, inequities in health care access 
and status persist across the population and are more widespread than in peer 
nations (Lasser et al., 2006; Avendano, 2009; van Hedel et al., 2014; Siddiqi et 
al., 2015). Over the past 15 years, individuals in the upper income brackets have 
seen gains in life expectancy, while those in the lowest income brackets have 
seen modest to no gains (Chetty et al., 2016). And, while health inequities are 
seen most acutely across socioeconomic and racial/ethnic lines, they also emerge 
when comparing other characteristics such as age, life stage, gender, geography, 
and sexual orientation (Braveman et al., 2010; Artiga, 2016). However, health 
status is not predetermined; rather, is the result of the interplay for individu-
als and populations of genetics, social circumstances, physical environments, 
behavioral patterns, and health care access (McGinnis et al., 2002). Similarly, 
inequities in health are not inevitable (Adler et al., 2016; McGinnis et al. 2016); 
efforts to lessen social disadvantage, prevent destructive health behaviors, and 
improve built environments could have important health benefits.

Rapidly Aging Population

By 2060, the number of older persons (ages 65 years or older) is expected to 
rise to 98 million, more than double the 46 million today; in total population 
terms, the percentage of older adults will rise from 15 percent to nearly 24 
percent (Mather et al., 2015; ACL, 2016). This trend is explained by the fact 
that people are living longer and the baby boomers are entering old age. The 
aging population is placing increasing demand on our health care delivery, 
financing, and workforce systems, including informal and family caregivers. As 
more and more people age, rates of physical and cognitive disability, chronic 
disease, and comorbidities are anticipated to rise, increasing the complexity 
and cost of delivering or receiving care. In particular, Medicare enrollments 
and related spending will rise, as will Medicaid and out-of-pocket spending 
for long-term care services not provided under Medicare (CMS 2016a; ACL, 
2016). Ensuring that the elderly can be adequately cared for and supported will 
require greater understanding of their social, medical, and long-term needs, 
as well as workforce skills and care delivery models that can provide complex 
care (Rowe et al., 2016).



4 | Vital Directions for Health and Health Care

New and Emerging Health Threats

US public health and preparedness has been strained by a number of recent 
high-profile challenges, such as lead-contaminated drinking water in several of our 
cities; antibiotic resistance; mosquito-borne illnesses such as Zika, Dengue, and 
Chikungunya; diseases of animal origin, including HIV, influenzas, Severe Acute 
Respiratory Syndrome (SARS), Middle East Respiratory Syndrome-Coronavirus 
(MERS-CoV), and Ebola; and devastating natural disasters, such as hurricanes 
Sandy and Katrina (Morens and Fauci, 2013). The emergence of these threats, 
and in some cases the related responses, highlights the need for the public health 
system to better equip communities to better identify and respond to these threats.

Persisting Care Fragmentation and Discontinuity

While recent efforts on payment reform have aimed to advance coordinated 
care models, much of health care delivery still remains fragmented and siloed. 
This is particularly true for complex, high-cost patients—those with funda-
mentally complex medical, behavioral, and social needs. Complex care patients 
include the frail elderly, those who are disabled and under 65 years old, those with 
advanced illness, and people that have multiple chronic conditions (Blumenthal et 
al, 2016). High-need, high-cost patients comprise about 5 percent of the patient 
population, but drive roughly 50 percent of health care spending (Cohen and 
Yu, 2012). Individuals with chronic illness and/or behavioral health conditions 
often experience uncoordinated care which has been shown to result in lower 
quality care, poorer health outcomes, and higher health care costs (Druss and 
Walker, 2011; Frandsen et al., 2015).

Health Expenditure Costs and Waste

It is widely acknowledged that the United States is experiencing unsustainable 
cost growth in health care: spending is higher, coverage costs are higher, and the 
costs associated with gaining access to the best treatments and medical technolo-
gies are similarly increasing. In 2015, health care spending—including spending 
by the federal government, state and local governments, households, and private 
businesses—grew 5.8%, totaling $3.2 trillion or close to 5.8 percent, of GDP. 
Of that, it has been estimated that approximately 30 percent can be attributed 
to wasteful or excess costs, including costs associated with unnecessary services, 
inefficiently delivered services, excess administrative costs, prices that are too 
high, missed prevention opportunities, and fraud (IOM 2010, 2013). Resources 
consumed in this way represent significant opportunity costs both in terms of 
higher-value care that could be pursued, and in terms of the social, behavioral, 
and other essential services necessary for effective care and good outcomes. Figure 
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1-3 shows how rising federal spending on health care programs, as a percentage 
of GDP, is outpacing and compressing other parts of the federal budget.

Constrained Innovation Due to Outmoded Approaches

The United States has long been a global leader in biomedical innovation, but 
our edge is increasingly at risk due to outdated regulatory, education, and training 
models. In the drug and medical device review and approval process, uncertainty 
and unpredictability around approval expectations adds complication, delay, and 
expense to the research and development process, and can translate to a disincentive 
to investors (Battelle, 2010). Simultaneously, there are concerns that the move-
ment toward population-based payment models may stifle innovation and patient 
access by placing excessive burden on manufacturers to demonstrate the value 
of their products upfront in approval and reimbursement decisions. Further, our 
biomedical education and scientific training pathways are outdated and fragmented 
(Kruse, 2013; Zerhouni et al., 2016). Talented young scientists are increasingly 
discouraged from pursuing careers in biomedical research due to rising educational 
requirements and tuition costs combined with uncertain career pathways.

FIGURE 1–3 |  Historical and projected federal spending: health care and other programs.
SOURCE: Data from Congressional Budget Office.
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Context: Realistic Tools

The good news is that the nation is equipped to tackle these formidable challenges 
from a position of unprecedented knowledge and substantial capacity. Locally and 
nationally, new models of care delivery and payment are emerging that seek to 
reduce waste by rewarding value over volume, are more patient-centric, and are 
driving better care coordination and integration. The rise of digital health tech-
nology has opened the door to enhanced health care and provider access, greater 
patient engagement, as well as data and tools to support more personalized and 
tailored health care. Further, increased recognition of the importance of com-
munity and population health strategies has helped foster a greater system-wide 
focus on prevention and overall health promotion opportunities. And, thanks to 
major advancements and continued innovation in biomedicine and technology, 
diagnostic capabilities and treatments have expanded greatly, allowing Americans 
to live longer, more productive lives. Following are several of the crosscutting 
opportunities for progress identified over the course of the initiative and its work.

A New Paradigm of Health Care Delivery and Financing

Against the backdrop of fee-for-service payment models that can incentivize 
unnecessary or duplicative care, progress is underway toward a more value-based, 
person-centric approach. This transformation represents a common effort stemming 
from the initiative from many quarters—health care leaders, providers, policymak-
ers, and academic experts—responding to rising health care costs, deficiencies in 
care quality, and inefficient spending. Under fee-for-service, health care services 
are paid for by individual units, incentivizing providers to order more tests and 
administer more procedures, sometimes irrespective of need or expected benefit to 
the patient. In contrast, value-based, alternative payment models (APMs) incentiv-
ize providers to maintain or improve the health of their patients, while reducing 
excess costs by delivering coordinated, cost-effective, and evidence-based care.

Fully Embracing the Centrality of Population and Community Health

With the increasing emphasis on value-based care, and with increasing recog-
nition that factors outside of health care are among the strongest determinants of 
the health and health care needs of individuals and population segments, efforts 
are growing to strengthen the activities, tools, and impact related to community 
health in US health care today (Kindig and Stoddart, 2003). It is increasingly 
acknowledged that effective measures to improve health status and health out-
comes over groups and over time require tending to the conditions and factors 
that affect individual and population health over the life course, including social, 
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behavioral, and environmental determinants. While health care in the United 
States has developed on a track substantially apart from, and generally uncoordi-
nated with, programs directed to the other determinants (Goldman et al., 2016), 
great gains stand to be achieved if they are more effectively integrated into care 
delivery and planning.

Increased Focus on Individual and Family Engagement

While calls to more effectively and meaningfully engage patients and their 
families in care design and decisions are not new, the awareness of the importance 
to clinical outcomes has increased substantially, as have the tools to facilitate 
that engagement (Topol, 2015). Today, there is increased focus on expanding 
the roles of individuals and families in not only designing and executing health 
care regimens, but in measuring progress, and in developing and testing new 
and innovative treatments. Across the care continuum, there is greater recogni-
tion that patients and families—as the end-users of the services provided—are 
an integral part of the decision process, whose engagement, understanding, 
and support is imperative to individual health and well-being, as well as system 
efficiency, quality, and overall performance.

Biomedical Innovation, Precision Medicine,  
and New Diagnostic Capabilities

Biomedical science and innovation has accelerated at a tremendous pace, and, 
with increasing knowledge, available treatments, and technologies to combat 
illness and disease, Americans are able to live longer, healthier lives. Since the 
1980s, nearly 300 novel human therapeutics have been approved covering more 
than 200 indications (Evens and Kaitin, 2015). Breakthroughs in biotechnol-
ogy have generated new treatments and cures for diseases that were previously 
untreatable or could only be symptomatically managed, such as cardiovascular 
disease, HIV, and hepatitis C. Diagnostics have also become more sophisticated 
and precise, as diagnostic capabilities have expanded. Today, the field of precision 
medicine is emerging and has the potential to transform medicine by tailoring 
diagnostics, therapeutics, and prevention measures to individual patients (Dzau 
et al., 2016). Precision medicine has great promise to improve care quality by 
delivering more accurate and targeted treatments, and increase care efficiency 
by reducing the use of multiple and/or ineffective tests and therapies.

Advances in Digital Technology and Telemedicine

The ability exists to build a continuously learning health system (IOM, 
2007; 2013). Health and health care are being fundamentally transformed by 
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the development of digital technology with the potential to deliver informa-
tion, link care processes, generate new evidence, and monitor health prog-
ress (Perlin et al., 2016). Health information technology includes electronic 
health records (EHRs), personal health records, e-prescribing, and mHealth 
(mobile health) tools, including personal health tools, such as personal well-
ness devices and smartphone apps, and online peer support communities 
(ONC, 2013). All of these technologies are changing the way the health 
system operates, how individuals interact with the health system and one 
another, and the data available to monitor and improve health and make care 
decisions. Technological advances in the health arena have also enabled the 
rise of telemedicine, which allows patients and clinicians to interact with 
one another remotely.

Promise of “Big Data” to Drive Scientific Progress

Rapid advancement in cost-effective sensing and the expansion of data-collecting 
devices have enabled massive datasets to be continuously produced, assembled, and 
stored. The amount of high-dimensional data available is unprecedented and will 
only continue to grow. If effectively harnessed and curated, big data could enable 
science to “extend beyond its reach” and allow technology to become more “adap-
tive, personalized, and robust” (NRC, 2013). In particular, these large-scale data 
stores have the potential to reveal and further our understanding of subtle popula-
tion patterns, heterogeneities, and commonalities that are inaccessible in smaller 
data (Fan et al., 2014). Using big data, we can learn more about disease causes and 
outcomes, advance precision medicine by creating more precise drug targets, and 
better predict and prevent disease occurrence or onset (Khoury and Ioannidis, 2014).

The National Academy of Medicine Initiative

In 2015, mindful of the 2017 transition in the US presidency, the National 
Academy of Medicine (NAM, formerly the Institute of Medicine) launched 
an initiative to marshal and make available the best possible health and health 
care expertise and counsel for the incoming administration, policymakers, and 
health leaders across the country. In doing so, the NAM is responding to the 
chartered mandate of the National Academies and its long-standing record of 
providing trusted and independent counsel. Appropriate to the centrality of the 
issues, this initiative is named Vital Directions for Health & Health Care. This paper 
synthesizes the range of compelling opportunities identified over the course of 
the initiative and presents strategic priorities for the next administration and the 
nation’s health leaders to undertake now and in the years ahead.
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To guide the initiative, the NAM convened a Steering Committee of respected 
leaders from the health, health care, science, and policy communities (Box 1-1). 
Although the activity is expressly nonpartisan, participants include those who 
have held cabinet-level posts and key legislative responsibilities under both 
major parties.

BOX 1–1

Vital Directions Steering Committee Members

Victor J. Dzau, MD, National Academy of Medicine (Co-Chair)

Mark B. McClellan, MD, PhD, Duke Margolis Health Policy Center (Co-Chair)

Sheila P. Burke, MPA, RN, Harvard Kennedy School

Molly J. Coye, MD, AVIA

The Honorable Thomas A. Daschle, The Daschle Group

Angela Diaz, MD, PhD, MPH, Mount Sinai School of Medicine

The Honorable William H. Frist, MD, Vanderbilt University

Martha E. Gaines, JD, LLM, University of Wisconsin Law School

Margaret A. Hamburg, MD, National Academy of Medicine

Jane E. Henney, MD, National Academy of Medicine

Shiriki K. Kumanyika, PhD, MPH, University of Pennsylvania

The Honorable Michael O. Leavitt, Leavitt Partners

J. Michael McGinnis, MD, MPP, National Academy of Medicine

Ruth M. Parker, MD, Emory University School of Medicine

Lewis G. Sandy, MD, UnitedHealth Group

Leonard D. Schaeffer, University of Southern California

Glenn D. Steele, Jr., MD, PhD, xG Health Solutions

Pamela Thompson, MS, RN, American Hospital Association (ret.)

Elias A. Zerhouni, MD, Sanofi

The Vital Directions initiative is rooted in a vision of a health system that per-
forms optimally in promoting, protecting, and restoring the health of individuals 
and populations, and helps each person reach their full potential for health and 
well-being (Figure 1-4). To achieve this vision requires simultaneously pursuing 
three core goals for the nation—better health and well-being, high-value health 
care, and strong science and technology—through advancing strategic action 
priorities and essential infrastructure needs.
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FIGURE 1–4 |  Vital Directions framework.

THE VISION
A health system that performs optimally in promoting, protecting, 
and restoring the health of individuals and populations, and helps each
person reach their full potential for health and well-being.

ESSENTIAL INFRASTRUCTURE NEEDS
• Measure what matters most  • Accelerate real-world evidence 
• Modernize skills     • Advance science

ACTION PRIORITIES
• Pay for value     • Activate communities 
• Empower people     • Connect care

CORE GOALS 

Better Health
& Well-Being

High-Value
Health Care

Strong Science
& Technology

Based on invited suggestions from the public, health and health care com-
munities, and their own collective evaluation, the steering committee identi-
fied for assessment the most important issues to realizing the nation’s health 
prospects, now and in the years ahead, ultimately selecting 19 issue areas across 
the 3 goals (Box 1-2). More than 150 of the best-respected health leaders and 
scholars in the nation were invited to analyze the 19 issue areas in the form of 
expert discussion papers. For each issue area, authors were asked to identify 
the key challenges and strategic opportunities for progress—recommended vital 
directions—and to offer suggestions on effective ways for policymakers to act 
on those opportunities.

Each paper underwent a rigorous peer review and revision process before being 
posted on the NAM website for public review and comment, and then published 
in final form. In addition, summaries of the papers were published as Viewpoints 
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in the Journal of the American Medical Association ( JAMA). On September 26, 
2016, the NAM hosted a public symposium—“A National Conversation”—to 
discuss and receive stakeholder feedback on the recommendations proposed in 
the discussion papers, to explore crosscutting themes and priorities, and identify 
outstanding issues and questions. The comments received at the symposium, in 
response to the web posting, and in response to the JAMA publication informed 
the final versions of the papers, and were a resource for our identification of the 
priorities presented below.

Vital Directions for Health and Health Care: 
The Priorities

Across the total of 68 recommended vital directions identified by the 19 author 
groups—each important to progress in health, health care, and biomedical  
science—certain elements are clearly common to each. It is those elements that 
we present as the nation’s most compelling health priorities. To achieve and 
sustain a health and health care system that is most effective in helping all people 
reach their full potentials for health and well-being, to better secure our fiscal 
future, and to provide the global leadership that is expected from the United 
States, it is essential that all levels of leadership act on four action priorities and 
four essential infrastructure needs for health and health care.

Action Priorities

These priorities address what are, in many ways, the greatest contributors 
to deficiencies in health system performance but are among the most tangible 
opportunities to make substantial impact and progress.

• Pay for value—deliver better health and better results for all
• Empower people—democratize action for health
• Activate communities—collaborate to mobilize resources for health progress
• Connect care—implement seamless digital interfaces for best care

Essential Infrastructure Needs

The necessary underpinnings for an accountable, efficient, and modern health 
system that will strengthen the impact and better ensure the success of the action 
priorities.

• Measure what matters most—use consistent core metrics to sharpen focus and 
performance
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• Modernize skills—train the workforce for 21st-century health care and bio-
medical science

• Accelerate real-world evidence—derive evidence from each care experience
• Advance science—forge innovation-ready clinical research processes and 

partnerships

BOX 1–2

Vital Directions Issue Areas

Better health and well-being

• Systems strategies for better health throughout the life course
• Addressing social determinants of health and health disparities
• Preparing for better health and health care for an aging population
• Chronic disease prevention: tobacco, physical activity, and nutrition for a 

healthy start
• Improving access to effective care for people who have mental health and 

substance use disorders
• Advancing the health of communities and populations

High-value health care

• Benefit design to promote effective, efficient, and affordable care
• Payment reform for better value and medical innovation
• Competencies and tools to shift payments from volume to value
• Tailoring complex care management, coordination, and integration for high-

need, high-cost patients
• Realizing the full potential of precision medicine in health and health care
• Fostering transparency in outcomes, quality, safety, and costs
• The democratization of health care
• Workforce for 21st-century health and health care

Strong science and technology

• Information technology interoperability and use for better care and evidence
• Data acquisition, curation, and use for a continuously learning health system
• Innovation in development, regulatory review, and use of clinical advances
• Targeted research: brain disorders as an example
• Training the workforce for 21st-century science
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The Action Priorities

Four crosscutting action priorities are clearly evident: pay for value, empower 
people, activate communities, and connect care. Whether from the perspective 
of the need to reduce the causes and improve the management of heart disease, 
cancer, or diabetes; to prevent, identify, and treat people with problems of 
mental health and addiction; or to streamline and improve access to the range 
of services needed, these four strategic directions are indeed vital. Much greater 
advantage needs to be taken of what has been learned about the importance 
of helping people take more personal control of their health and health care, 
strengthening locally-based efforts and resources, reducing the fragmentation 
of care processes, and focusing payments on the quality of the results achieved. 
New insights about their successful engagement underscore the importance of 
these strategies, but because they represent a substantial departure from current 
trends, their advancement requires strong commitment and leadership.

Pay for Value—Deliver Better Health and Better Results for All

Design and promote health financing strategies, policies, and payments that support the 
best results—the best value—for individuals and the populations of which they are a part.

Health expenditures in the United States are far above those in other countries, 
in part because, when it comes to payments, the notion of “health” has been 
explicitly linked to the provision and consumption of discrete health care services, 
and sometimes without consideration of necessity, effectiveness, or efficiency 
(IOM, 2013). In the traditional fee-for-service model of health care payment, 
providers are paid according to the number and type of health care services they 
provide. This approach to payment can incentivize unnecessary procedures and 
duplicative services, contributing to avoidable waste and inefficiency. Further, 
treatments are frequently prescribed without enough consideration of the social, 
behavioral, and environmental factors that are significant determinants of health 
(Chetty et al., 2016; Cullen et al., 2012; McGinnis and Foege, 1993; McGinnis 
et al., 2016; Mokdad et al., 2004). Although contributions vary across population 
groups, medical treatment has a relatively small effect on the overall health and 
well-being of the population with shortfalls in medical care accounting for only 
about 10 percent of premature deaths overall, while behavioral patterns, genetic 
predispositions, social circumstances, and environmental exposures account 
for roughly 40 percent, 30 percent, 15 percent, and 5 percent of early deaths 
respectively (Figure 1-5) (McGinnis et al., 2002). Yet, most health expenditures 
are devotedly exclusively to treatment. With evidence mounting, it is becoming 
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better understood that achieving better care and better value requires more active 
engagement of these broader factors in the care process and beyond.

FIGURE 1–5 |  Schematic of health determinants.
SOURCE: Adapted from McGinnis, 2002.

To further advance value-based care, policy reforms should:

• Drive health care payment innovation providing incentives for out-
comes and value. New payment and delivery models are being introduced 
that aim to reduce waste, increase value, and improve outcomes by advanc-
ing tailored, coordinated, and integrated care. Population-based payment 
models—the most comprehensive among alternative payment models—hold 
providers accountable for delivering patient-centered care for a designated 
population over a specified timeframe and across the entire spectrum of care 
(E. Mitchell, 2016). For providers to deliver care in this way, strong finan-
cial incentives must be in place, which require payers (beyond Medicare and 
Medicaid) to support and carry out payment reforms. Transition to value-based 
and population-oriented payment models will require different approaches 
to structuring economic rewards for population-wide progress, and well as 
harmonized measures used to assess results and reward accountability for 
system-wide performance (McClellan et al., 2016).

• Help clinicians develop the core competencies required for new pay-
ment models. More evidence is needed not only on the features and elements 
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that determine the success of certain payment models, but also on which core 
competencies providers need to be successful in payment models. Evidence is 
accumulating in these areas but is spreading slowly. More timely and efficient 
evaluations of successful models are needed for Medicare payment reform 
pilots, as well as those being implemented in public and private programs 
(McClellan et al., 2016). Further, increased support and greater participa-
tion in public-private collaborations would be very helpful for providers in 
identifying the core competencies they need to succeed (Leavitt et al., 2016).

• Remove barriers to integration of social services with medical 
services. There is mounting evidence that US under-investments in social 
services relative to health care services may be contributing to the country’s 
poor health performance (Bradley and Taylor, 2013; Bradley et al., 2011; 
IOM and NRC, 2013). Integrating clinical care services and nonmedical 
services (i.e., housing, food, transportation, and income assistance), combined 
with some reinvestment of existing health care dollars into social services has 
great potential to achieve better outcomes, reduce inequality, and increase 
cost savings (Taylor et al., 2015). Although more research is needed to better 
understand the policy, payment, and regulatory options that could facilitate 
integration, some private health systems and health plans are already well 
positioned to pilot more of these efforts (Abrams et al., 2015).

Example policy initiatives from the Vital Directions discussion papers:

• Sustain and accelerate the implementation, demonstration, and assessment 
of alternative payment models supported by public and private health care 
payers to reward value and improve outcomes and health (McClellan et 
al., 2016).

• Reward measurement streamlining that helps identify and reward innova-
tion and outcomes delivering value at system-wide and population levels 
(population-based payments) (McClellan et al., 2016).

• Support public-private collaborations among industry and government, (e.g., 
the Accountable Care Learning Collaborative), which help clinicians and 
other provider groups identify and develop the core competencies necessary 
for success in the execution and use of alternative payment models (McClellan 
and Leavitt, 2016).

• Implement successful payment and delivery models for health and social ser-
vices integration. For example, pursue funding stream integration, such that 
Medicaid managed care plans can coordinate with social and community 
interventions proven effective in improving outcomes and reducing costs 
(Adler et al., 2016).
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Develop coordinated multiagency strategies at the federal, state, and local levels 
to demonstrate the scale and spread of models that sucessfully link and deliver 
integrated health and social services.

Empower People—Democratize Action for Health

Ensure that people, including patients and their families, are fully informed, 
engaged, and empowered as partners in health and health care choices, and that 

care matches well with patient goals.

Improving the patient experience, improving population health, and reducing 
the per capita cost of health care cannot be achieved without effectively engaging 
and empowering patients and families across the care continuum—in effect, the 
quadruple aim of health and health care. However, too frequently, patients are 
insufficiently involved in their own care decisions, sometimes resulting in care 
that does not take into account the greater context of their lives or their indi-
vidual goals. To be effective, policy reforms must do more than simply achieve 
engaged patients—rather, reforms need to ensure that patients and their families 
are fully informed and able to participate as partners in determining outcomes 
and values for their own health and health care. Further, empowering individuals 
to lead their own health care decisions requires giving them ownership of their 
personal health data. Doing so would better enable individuals to use, act on, 
and obtain personal value from their health information (Krumholz et al., 1999).

To empower people, policy reforms should:

• Link care and personal context. Identifying the “best” or “most appropri-
ate” treatment goes beyond health factors and measures alone. Health care 
regimens and treatments must not only be safe and efficacious, but must work 
in the context of the patient’s life and goals (Braddock et al., 2016; Covinsky 
et al., 2000; Legare and Witteman, 2013; Turnbull et al., 2016). Providers 
with their patients and the patients’ families need to engage in integrated 
assessments of clinical and social goals, and reach mutual care decisions.

• Communicate in a way appropriate to literacy. Shared decision mak-
ing relies on people’s ability to gain access to, process, and understand basic 
health information. Policymakers and health leaders should focus on increas-
ing the amount of information available and making the information more 
understandable and useful for everyone. These actions will help foster trust 
and lead to a more actively involved and health-literate public.

• Promote effective telehealth tools. Telehealth technologies—ways of 
delivering health-related information or services through the internet, phone, 
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and other methods—can increase patient access to medical care, particularly 
in remote or underserved areas, and reduce costs (Berman and Fenaughty, 
2005; Hailey et al., 2002; Keely et al., 2013). State-by-state regulatory bar-
riers inhibiting the adoption of these technologies should be reduced. These 
barriers include reimbursement ineligibility and variations and restrictions 
in state-by-state licensure rules, which prevent physicians from practicing 
medicine outside of the state(s) in which they were licensed (Tang et al., 2016).

• Ensure patient data access, ownership, and privacy. Individuals’ 
health information is stored in numerous, often siloed, locations and most 
frequently in EHRs, from which data can been very difficult to access. 
Further, ownership of individuals’ health data is typically assigned to phy-
sicians and hospitals (Kish and Topol, 2015). Empowering individuals to 
make informed, personal health decisions requires giving them ownership 
of their own health data, and offering every assurance that their data are 
held privately and securely.

Example policy initiatives from the Vital Directions discussion papers:

• Develop incentives, along with clinical practice guidelines and decision support 
tools to encourage physicians to engage with each patient on their personal 
context and goals in making care decisions (Tang et al., 2016).

• Expand health literacy services to ensure that information, processes, and 
delivery of health care in all settings align with the skills and abilities of all 
people.

• Support patient communication research on and decision-making strate-
gies to determine the most effective approaches to relaying information on 
care, cost, and quality (Pronovost et al., 2016). For example, the Patient-
Centered Outcomes Research Institute (PCORI) Communication and 
Dissemination Research program, focusing on approaches to communi-
cate and disseminate health information and research findings to patients 
(PCORI, 2017).

• Harmonize telemedicine reimbursement standards across payers, and estab-
lish common national licensure for telehealth practitioners, so that telehealth 
clinicians may provide services across state lines (Tang et al., 2016).

Activate Communities—Collaborate to Mobilize Resources for Health Progress

Equip and empower communities to build and maintain conditions that sup-
port good health, link health and social services where possible, and identify and 

respond to health threats locally.
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Health is rooted in communities, where people live, work, eat, learn, and play—a 
person’s ZIP code is perhaps the strongest predictor of health outcomes and life 
expectancy (Heiman and Artiga, 2016; RWJF, 2009). Related, a person’s health is 
very much a product of the available social supports within their community, their 
surrounding physical environment and local characteristics, and personal behavior, 
which is highly influenced by these factors. In this way, while some communi-
ties are healthy and thriving, others are struggling, as reflected in the widening 
gap in lifespans between the rich and poor (Chetty et al., 2016; NASEM, 2015), 
and persisting discrepancies in quality and health care access between urban and 
rural areas (Stanford School of Medicine, 2010). Underscoring the potential for 
community-driven initiative to effect social and cultural change, a recent report 
from the National Academies examined efforts in nine communities to address 
social, economic, or environmental health determinants, finding that, with the right 
mix of evidence-based attention to growing community capacity, and multisectoral 
collaboration, communities can put forward solutions to promote health equity 
(NASEM, 2017). However, when comparing relative investments in health care 
and social services, the United States continues to invest far less in community-
based social services than its peers (Bradley and Taylor, 2013) (Figure 1-6).

Communities have essential roles to play in combating the nation’s most pressing 
health threats, such as the chronic disease and substance abuse epidemics. If activated 
with the sufficient resources and capacity, community health leaders—health care 
organizations, hospitals, municipal public health departments, and community 
standards-setting agencies—are capable of driving critical change by promoting 
healthy environments and behaviors, and by fostering a culture of continuous health 
improvement (Goldman et al., 2016). To be successful, community solutions require 
a supportive policy and resource environment to facilitate community efforts.

To activate communities, policy reforms should:

• Invest in local leadership and infrastructure capacity for public health 
initiatives. Transformative change in health and health care requires a culture 
shift spearheaded by leadership and action within communities. Notably, 
achieving optimal health for all will necessitate a “Health in All Policies 
Approach,” including collaborations and support from leaders in all sectors, 
such as business, education, housing, and transportation, in defining and 
achieving health goals. Buy-in should be built on the premise that all sectors 
have an interest in creating and sustaining livable communities that are healthy, 
thriving, and prosperous.

• Expand community-based strategies targeting high-need individuals. 
High-need patients are typically among the sickest, with multiple comorbidities 
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Communities have essential roles to play in combating the nation’s most pressing 
health threats, such as the chronic disease and substance abuse epidemics. If activated 
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improvement (Goldman et al., 2016). To be successful, community solutions require 
a supportive policy and resource environment to facilitate community efforts.

To activate communities, policy reforms should:

• Invest in local leadership and infrastructure capacity for public health 
initiatives. Transformative change in health and health care requires a culture 
shift spearheaded by leadership and action within communities. Notably, 
achieving optimal health for all will necessitate a “Health in All Policies 
Approach,” including collaborations and support from leaders in all sectors, 
such as business, education, housing, and transportation, in defining and 
achieving health goals. Buy-in should be built on the premise that all sectors 
have an interest in creating and sustaining livable communities that are healthy, 
thriving, and prosperous.

• Expand community-based strategies targeting high-need individuals. 
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and the most complex health needs. These individuals constitute about 5 percent of 
all patients but drive roughly 50 percent of health care costs (E. M. Mitchell, 2016) 
(Figure 1-7). Achieving better health outcomes and greater efficiency within this 
patient segment requires close coordination and integration of medical and social 
services. Expanded community-based strategies are needed to ensure that high-need, 
high-cost individuals receive the social supports essential to the success of their health 
care and health outcomes, including food, housing, transportation, and income 
assistance. Ultimately, close links between health care and community-based services 
will be essential to achieving better health outcomes and greater system efficiency.



20 | Vital Directions for Health and Health Care
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• Provide strong state-based capacity for guidance, assistance, and 
synergy for local health efforts. States are often considered the “labora-
tories” for health and health care, and should be looked to as a resource to 
scale existing community health innovations. Useful case examples and best 
practices should be identified and disseminated for other communities to 
learn from and tailor for their own purposes.

Example policy initiatives from the Vital Directions discussion papers:

• Strengthen local level infrastructure and capacity for multisectoral health initia-
tives, using resources marshaled from federal grant programs, tax incentives, 
health insurance payments linked to population health, and public-private 
partnerships (Goldman et al., 2016). For example, require that tax exempt 
health organizations meeting IRS requirements for community benefit work 
through coordinated, community-wide, public-private partnerships and 
multi-sectoral initiatives.

• Invest in the nation’s physical infrastructure with an eye on health. For 
example, a multisectoral strategy targeting jurisdictions with older physical 
infrastructures to assess infrastructure weak spots and to facilitate with com-
munity structural improvements—leveraging not only health assets but labor, 
housing, transportation, and other relevant department efforts.

• Support states’ flexible use of grant funds to provide guidance, technical 
assistance, and strategic resources for local leadership and collaborative action 
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to identify and target their most important health challenges (Goldman et 
al., 2016).

• Identify best practices from pilot programs launched through Center for Medicare 
& Medicaid Innovation (CMMI) on approaches linking relevant health, education, 
social service, and legal system activities and resources to address individuals at 
highest risk and with the greatest needs (Adler et al., 2016; Goldman et al., 2016).

• Give states flexibility to use Medicaid funds to implement best practices in 
targeting the most effective efforts for high-risk, vulnerable children (e.g., 
prenatal to age 3), as well as adults at particular risk with complex, multifac-
torial conditions (Adler et al., 2016; McGinnis et al., 2016).

Connect Care—Implement Seamless Digital Interfaces for Best Care

Develop standards, specif ications, regulatory policies, and interfaces to ensure 
that patient care data and services are seamlessly and securely integrated, and 
that patient experience is captured in real-time for continuous system-wide  

learning and improvement.

Health information technology (HIT) has had tremendous impact on health 
care, driving greater accountability and value, enhanced public engagement 
and purpose, improved public health surveillance, and more rapid development 
and diffusion of new therapies. Yet, critical challenges remain, including the 
ability of providers to amass and share electronic health record (EHR) data for 
individual patients longitudinally, which is essential to harnessing the economic 
and clinical benefits of EHRs (Perlin et al., 2016). Despite the rapid advance-
ment and broadening technical capacity of digital technology for health, digital 
interoperability—the extent to which systems can share and make use of data—
remains extraordinarily limited. The consequences are adverse in several ways: 
care continuity between clinicians and over time is impeded; gaps and duplica-
tions in efforts are undiscovered; device incompatibility predisposes to patient 
harm, clinician stress is compounded, and end-user costs are higher as systems 
try to cobble together temporary fixes. Interoperable information technology 
and generated data are foundational to the promise of a continuously learning 
health system, in which data are continuously contributed, shared, and analyzed 
to support better health, more effective care, and better value.

To achieve connected care, policy reforms should:

• Make necessary infrastructure and regulatory changes for clinical data 
accessibility and use. Specific infrastructure and regulatory barriers exist 
to clinical data accessibility and use that require attention and remediation. 
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Among the most critical are: specifications for data that have been developed 
but not adopted; commercially protective coding practices; proprietary data 
ownership and use restrictions; and misinterpretation of control requirements 
for use of clinical data as a resource for new knowledge. The recently passed 
21st Century Cures Act does include provisions to encourage and facilitate 
sharing and use of clinical data, but those provisions will still require local 
action and leadership.

• Create principles and standards for end-to-end interoperability. Either 
through federally-facilitated or mandated efforts, or through direct federal 
action, specific standards need to be supported for end-to-end (system/clinician/ 
patient) interoperability, so as to allow private and secure data transmission 
among EHRs and FDA-approved medical devices, and to provide a path 
toward data exchange with consumer health technologies.

• Identify information technology and data strategies that support con-
tinuous learning. The technical capacity exists for continuous communication 
and learning throughout health care, ranging from the activities of different 
clinicians and institutions, to the operation and interplay among relevant medical 
devices, to readings from mobile biomonitoring devices. Taking full advantage 
of this transformative capacity requires comprehensive strategy and action to 
strengthen data infrastructure, build public trust around data privacy and secu-
rity, and harmonize inconsistent state and local policies on data use and sharing.

Example policy initiatives from the Vital Directions discussion papers:

• Use HHS regulatory and reimbursement mechanisms to enforce existing 
interoperability standards for interoperability across EHRs and medical 
devices (Perlin et al., 2016).

• Support a voluntary national patient identifier whereby patients could opt 
in to be assigned a unique identification number, which would facilitate 
patient-data matching, as well as overall data aggregation (Perlin et al., 2016).

• Continue escalation of EHR use as a condition of participation in federal 
health care programs, such as Medicare, to better allow understanding of 
national disease burden, health resource planning, and auditing for preven-
tion of fraud, waste, and abuse (Perlin et al., 2016).

• Through HHS, sponsor a public-private standards organization to commission 
the necessary additional standards, such as open, standardized application pro-
gramming interfaces (APIs) to support continuously improving, standardized, 
service-oriented architecture for interoperability and clinical decision support.

• Streamline inconsistent state and local security and privacy policies related to 
data exchange and use (e.g., federal guideline enabling states and localities to 



Vital Directions for Health and Health Care | 23

harmonize data use policies and reciprocal support agreements). Simultaneously, 
consider safe harbor provisions against civil penalties for data-sponsored attacks 
and “hacktivists” (Perlin et al., 2016).

• Building on the principle of patient ownership of data, foster active patient 
access and use of their own data for care and evidence improvement (Krumholz 
et al., 2016).

Essential Infrastructure Needs

Successful engagement of these action priorities and their considerable potential for 
progress requires the simultaneous pursuit of four essential infrastructure needs: 
measure what matters most, modernize skills, accelerate real-world evidence, and 
advance science. The significance of these essential infrastructures is clear. At popula-
tion, community, and individual levels, the pace of health progress will depend on 
effective measures that can drive better understanding and action focused on the 
issues that matter most in health and health care. Modern skillsets for the health care 
workforce will be necessary to provide integrated care for an increasingly complex 
patient population. Similarly, new training approaches and skills for the biomedical 
workforce will be needed to realize the most cutting-edge research and technologi-
cal advancements that will support innovative care. Related, continued innovation 
in tools and approaches for improving health and health care will require taking 
advantage of expanding capacities to learn, collect, and share real-world clinical 
data. Finally, sustained investment in scientific research combined with streamlined 
regulatory pathways will enable more rapid translation of the most effective and 
promising medical treatments and tools that will help drive better health outcomes.

Measure What Matters Most—Use Consistent Core Metrics  
to Sharpen Focus and Performance

Standards, specifications, and governance strategies should be developed to acceler-
ate the identification, refinement, harmonization, and implementation of a parsi-
monious set of core measures that 1) best reflect national, state, local, and organi-

zational system performance on issues that matter most to health care, and 2) guide 
the development of related measures, not for reporting but for quality improvement.

Within the past two decades, greater demand for accountability and informa-
tion on system performance has translated into the proliferation of performance 
measures and related data. While performance measurement and public report-
ing have been beneficial to increasing system accountability and performance, 
concerns are growing about the time, cost, validity, generalizability, and overall 
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burden of clinical measurement (Pronovost et al., 2016). For example, performance 
measures are often produced and applied by numerous organizations in a variety 
of ways, creating inconsistencies and reducing the measures’ value and usefulness. 
And, while it is critical to be transparent by reporting outcomes and performance, 
the results become meaningless if the measure and its application lack validity, 
reliability, and generalizability. Further, as the volume of performance measures 
becomes burdensome and time-consuming for providers, measurement reporting 
has the unintended effect of driving up costs and adding to existing inefficiencies.

To achieve meaningful measurement, policy reforms should:

• Focus reliably and consistently on factors most important to better 
health and health care. A standard set of core measures, available at national, 
state, local, and institutional levels, would offer benchmarks for targeting 
and assessing problems and interventions, as well as providing baseline refer-
ence points to improve the reliability of broader measurement, evaluation, 
accountability, and research efforts. The National Academies report Vital 
Signs: Core Metrics for Health and Health Care Progress presents a framework 
for 15 such measures of health, care quality, value, engagement, and public 
communication (IOM, 2015a).

• Create the national capacity for identifying, standardizing, imple-
menting, and revising core measures. On the assumption that measures 
employed as a baseline, multilevel performance assessment instrument should be 
developed, tested, and refined through a broad, independent process involving 
multiple stakeholders, the Vital Signs committee recommended that the Secretary 
of Health & Human Services identify a lead organization for each of the 15 core 
measures, which would, in turn, engage related stakeholder organizations in 
the refinement process. The committee also recommended creating an ongo-
ing, independent capacity to guide and oversee the revision process long-term.

• Invest in the science of performance measurement. Currently, there is 
no consensus on how best to measure care delivery and performance. More 
research is needed on the development of performance measures, including 
how to create and maintain a standardized, scientific approach to performance 
measurement (Pronovost et al., 2016).

Example policy initiatives from the Vital Directions discussion papers:

• Initiate HHS process to refine and implement the Vital Signs core measures 
nationally, beginning with the federal categorical and health care funding 
programs, including a variation to be used by states in return for Medicaid 
management flexibility (McGinnis et al., 2016).
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• Provide waivers from Medicare reporting requirements for health care 
organizations working in multiorganization collaboratives to implement and 
report on core system-wide performance measures (McGinnis et al., 2016).

• Through an initiative or taskforce, explore the design of an independent, 
standards-setting body for reports on health care performance measures. 
The Financial Accounting Standards Board (FASB) could be referenced as a 
model—the FASB establishes financial accounting and reporting standards 
for companies and nonprofit organizations (Pronovost et al., 2016).

• Create a multiagency, collaborative research initiative on the science of per-
formance measurement, including how best to develop, test, evaluate, and 
improve measures (Pronovost et al., 2016).

Modernize Skills—Train the Workforce for 21st-Century Health Care  
and Biomedical Science

Foster modern skillsets through integrated and innovative education and training 
approaches that can meet the rapidly evolving demands of health care,  

biomedical science, and industry.

Ensuring the talent and motivation of the nation’s human capital pool is a central 
determinant of national competitiveness (Zerhouni et al., 2016). Investing in and 
strengthening the capacity of our health care and biomedical science workforces is 
critical to our nation’s health, economic and physical security, and global leadership 
in research and innovation. But, new directions in training are needed. The health 
care workforce of the 21st century must be able to effectively manage and treat 
increasingly complex patient and population health profiles and circumstances, 
particularly with a rapidly aging population and rising burden of chronic disease. 
Simultaneously, health care workers must be adept at keeping healthy patients 
healthy through preventive therapies and guidance, while harnessing and apply-
ing rapidly advancing health information technology and innovation. Supporting 
the biomedical science workforce of the 21st century will also require modern 
education and training approaches. Existing training models and pathways are 
outdated and fragmented (Kruse, 2013), have become longer and more expensive, 
and no longer assure stable, successful careers (Zerhouni et al., 2016).

To modernize skills, policy reforms should:

• Reform health care education and training approaches to meet our 
nation’s complex health needs. For the health care workforce, adapting 
training and practice to coordinated team-based approaches is essential to 
care delivery in our ever-evolving and complex care environment. To deliver 
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efficient and high-quality care, a next generation health care workforce needs 
to be recruited, educated, and trained to work collaboratively in interdisci-
plinary teams, become technically skilled, and be facile with the full use of 
health information technology (Lipstein et al., 2016). In particular, clinical 
workforce skills and capabilities will need to evolve and advance alongside 
the rapid innovations in HIT. In addition to using information technology, 
health care practitioners will need to understand how the data are collected, 
analyzed, and applied. To facilitate, informatics requirements should be 
integrated into existing graduate medical education (GME) and training 
programs, including the federal GME program.

• Create and support new education and training pathways for the sci-
ence workforce. Training the science workforce for the future will require 
new models, new partners, and cross-disciplinary thinking. Our new work-
force will need to be diverse, multidisciplinary, team-oriented, and possess 
strong skills in data analytics and informatics. Recruiting and retaining the 
most talented will necessitate innovative education pathways and programs 
to assemble and support a cutting-edge, biomedical science workforce.

Example policy initiatives from the Vital Directions discussion papers:

• Engage the scientific community, private foundations, state higher education 
officials, federal health professions payers in proposing a public-private national 
initiative on health professions education that is team-based, collaborative, 
multidisciplinary, and skilled in HIT and informatics (Lipstein et al., 2016).

• Leverage eligibility requirements for Medicare alternative payment models 
to require that providers include a description of their plans for augmented 
use of systems engineers and HIT coaching and expertise (Perlin et al., 2016).

• Launch a visible, high-level initiative to attract the most talented students and 
researchers into biomedical research careers (e.g., a NextGen Opportunity 
Fund, as described by Zerhouni et al., 2016).

Accelerate Real-World Evidence—Derive Evidence  
from Each Care Experience

Accelerate clinical research that enlists patients as partners, takes advantage of big 
data, and collects real-world data on care or program experience for continuous 

learning, improving, and tailoring of care.

Harnessing the full power of a learning health system will remain more an 
aspiration than a consistent achievement until fully leveraging available data 
becomes a practical possibility (Krumholz, 2016). The existing ability to collect 



Vital Directions for Health and Health Care | 27

enormous swaths of real-world, clinical and health-related data holds immense 
promise for improving clinical care by better informing clinical choice, improving 
drug and medical device safety, effectiveness assessment, and scientific discovery. 
However, technical, regulatory, and cultural barriers to harnessing these data 
for societal benefit persist—notably, an outdated clinical research paradigm and 
inadequate data-sharing incentive structure. With respect to the latter, data-
sharing is neither simple, nor an established norm in health care and clinical 
research. In fact, much of the data generated over the course of a clinical trial is 
never published or made easily accessible (IOM, 2015b).

Related to clinical research, the complexity of many medical products being 
developed today is exceeding traditional evaluation models, such as randomized 
clinical controlled trials (RCTs). Roughly 85 percent of therapies fail early during 
clinical development, and of those that survive phase III trials, about 50 percent 
actually get approved (Ledford, 2011). The traditional paradigm of clinical research 
that was instituted in the 1960s was based on single trials that occurred at one site, 
and were designed to answer one question. Today, trials are much larger, occurring 
in multiple sites, and seeking to solve more complex problems. RCTs, while still 
the gold standard of clinical research, can be limited in their generalizability and 
ability to reflect real-world results. And, as we enter the era of precision medicine, 
RCTs alone will be unable to produce enough data to support this new paradigm 
(BPC, 2016). Alongside RCTs, learning health system models of evaluation are 
emerging that use real-world evidence (or digital health information) captured in 
EHRs and other digital platforms that continuously collect and distribute clinical 
data. The 21st Century Cures Act includes provisions supporting the inclusion 
of real-world evidence in approving new indications for drugs. Demonstrative 
real-world evidence combined with the rigor of clinical trial data could yield 
important and powerful opportunities to enhance care and improve outcomes.

To accelerate reliable evidence, policy reforms should:

• Advance continuous learning clinical research drawing on real-world 
evidence. Complementing controlled studies, the ability to collect data from 
clinical practice presents a great opportunity to gain new, possibly more accu-
rate insights about the efficacy and safety of drugs and medical devices. These 
data could offer nuanced information and findings that would be otherwise 
unattainable in a standard RCT. Beyond complementing traditional RCTs, 
initial applications of clinical practice data could include testing supplemental 
applications of approved medicines. In the future, select pilots could be pur-
sued using a continuously learning approach to evaluate real-world evidence 
in both preapproval and postapproval contexts (Rosenblatt et al., 2016).
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• Foster a culture of data sharing by strengthening incentives and standards. 
As with routine clinical data, research participants should have presumptive own-
ership and the right to access and share their own health information. In addition, 
researchers should more broadly accept that strong science and “good scientific 
citizenship” require individual level data to be more accessible for evaluation and 
reuse, with the necessary safety and privacy precautions in place (Krumholz et 
al., 2016). For data sharing to become a more accepted norm, a cultural shift in 
health care might be facilitated through financial and professional incentives, as 
well as strengthened standards for data ownership and sharing protocols.

• Partner with patients and families to support evidence generation 
and sharing. Partnering with patients, and simultaneously taking steps to 
better ensure their privacy and trust, is a prerequisite to effective evidence 
generation and data sharing for care improvement and learning. Engaging 
patients throughout the research process can help identify unmet care needs, 
future research priorities, and help realize better clinical outcomes. Initiatives 
on patient engagement should address how best to incorporate patient input; 
how to effectively build patient skillsets for engagement; and how to define 
value, so that it better reflects the patient perspective (Rosenblatt et al., 2016).

Example policy initiatives from the Vital Directions discussion papers:

• Support public-private partnerships to build on existing pilot studies to assess 
and expand real-world evidence development in both preapproval and postap-
proval settings (Rosenblatt et al., 2016).

• Continue to promote and harmonize federal standards relevant to data-sharing, as 
well as to ownership, security, and privacy of health-care data (Krumholz et al., 2016).

• Incentivize data-sharing; for example, create a reimbursement benefit for 
health systems that facilitates data access and sharing between patients and 
researchers (Krumholz et al., 2016).

• Establish initiatives to build patient skill-sets for engagement. In addition, better 
define value in terms that reflect the patient perspective, and assess and identify 
measures for patient trustworthiness and participation (Dzau et al., 2016).

Advance Science—Forge Innovation-Ready Clinical Research  
Processes and Partnerships

Redesign training, financial support, and research and regulatory policies to enable 
and encourage transformative innovation in science and its translation.

The United States has long been at the forefront of biomedical science and 
innovation, but in recent years, its lead has been challenged by rising competition 
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from other countries. Cumbersome and outdated regulatory review processes are 
making it more difficult to bring promising therapies and devices to market. In 
addition, the cost of drug and device development has risen substantially—some 
estimate the cost of bringing a new drug to market to be $2.6 billion (TSCDD, 
2015). The slowing pace and rising cost of biomedical innovation are fueling 
calls for new discovery, development, production, and commercialization models 
(Rosenblatt et al., 2016), as well as more collaborative partnerships capable of 
driving rapid innovation.

To advance the pace of innovation, policy reforms should:

• Promote the conditions for scientific innovation. Advancing science 
first and foremost requires investment. Necessary conditions for success are 
commitment to funding and support for basic and applied research, and the 
acceleration in translation. Furthermore, taking advantage of datasets rapidly 
growing to very large sizes, new forms of science, technology, and evidence 
development can boost clinical care research. Opportunities include making 
greater use of real-world evidence and cognitive computing to better under-
stand and ensure the most effective and appropriate interventions for the best 
possible clinical outcomes (Rosenblatt et al., 2016).

• Support an adaptive and patient-oriented regulatory framework. 
Outdated models of discovery, development, and approval need to be 
adapted to a more forward-looking paradigm promoting efficiency, con-
tinuous innovation, and patient centricity. Recent efforts by the FDA to 
implement expedited regulatory approval tracks represent good progress, 
but other opportunities to improve efficiency exist. Aligning discovery and 
development with current needs will require patient input and partnership 
in all stages of research and development; multidisciplinary, cross-sector 
collaborations to achieve needed breakthroughs in combating complex 
diseases; more efficient clinical trials with adaptive designs; and greater 
experimentation with and use of real-world evidence, in addition to data 
produced during RCTs.

• Foster cross-disciplinary and public-private partnerships. Existing 
silos across disciplines and sectors are counterproductive to progress. Greater 
collaboration among scientists in the government, academia, and industry 
is needed to advance innovation. Cross-disciplinary partnerships will be 
essential, with basic scientists, translational scientists, and clinical scientists 
working together to achieve breakthroughs in the most challenging thera-
peutic areas, including autoimmune, neurodegenerative, and inflammatory 
diseases (Rosenblatt et al., 2016).
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Example policy initiatives from the Vital Directions discussion papers:

• Ensure research funding for basic and applied sciences.
• Support public-private programs to invest in and advance the science and related 

applications of big data analysis, such as cognitive computing (Rosenblatt et 
al., 2016).

• Develop and apply a strategy for engaging patients as active partners in the 
advancement of innovative approaches to clinical research, including their 
support for expanded use of clinical data for discovery and for appropriate 
communication and experience feedback between industry and patients 
throughout the discovery and development processes (Rosenblatt et al., 2016).

• Support precompetitive collaborations including industry, government, and 
academia—such as the Accelerating Medicines Partnership—to achieve 
needed breakthroughs in the most challenging therapeutic areas that cannot 
be done by any sector alone (Rosenblatt et al., 2016), such as the Accelerating 
Medicines Partnership (NIH, 2017).

The Path Forward

Despite the intense debate that surrounds many health policy issues today, we 
have found strong agreement on the critical challenges as well as the vital direc-
tions required to achieve progress. As policymakers consider the next chapter of 
health reform, no matter the fate of the ACA, the priority actions and essential 
infrastructures identified here represent the basic principles around which we 
can attain better health and well-being, higher-value care, and the strong science 
and innovation that will drive better health outcomes, efficiency, and quality. 
In particular, we see substantial prospects if we can capture the potential from 
greater empowerment of people in their care processes; activate communities 
to promote and sustain the health of their residents; harness the potentially 
transformative connectivity of our digital infrastructure; and accelerate the 
movement toward a payment system based on value and results. Just a decade 
ago, these strategic prospects were scarcely more than conceptual notions, but 
today we see evidence of their promise, including the essential infrastructures 
needed to support them.

The potential for progress hinges on strong leadership at all levels— 
organizational, local, state, and federal—as well as strategic investment across 
these priorities. At the federal level, leadership opportunities exist on multiple 
fronts: creating and supporting program partnerships that enhance the flex-
ibility of state and local leaders to rally community-wide engagement around 
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agreed upon priorities and targets; developing public-private stakeholder 
groups working together on strategies, benchmarks, training, and resources; 
introducing accountability measures and tracking that focus on results rather 
than processes; and offering flexibility and incentives for cross-sector alli-
ances and activities.

Similarly, leadership at the state and local levels is vital to ensure that individual 
communities are healthy, thriving, and promoting the strength of the coopera-
tive community-wide initiatives important to progress. As noted earlier, health 
begins where people live, work, eat, learn, and play. Community-led programs 
and initiatives are critical to identifying and mitigating socioeconomic and envi-
ronmental factors that contribute to health disparities; developing models and 
best practices for preventing disease; creating health-promoting infrastructure 
and local environments; and mitigating some of our most pressing health threats.

Beyond strong leadership, strategic investment of existing resources across 
the priorities indicated will be required to achieve the better outcomes we have 
long sought. As a nation, we have the world’s largest observable discrepancy 
between the amount spent on health care and the impact of that expenditure on 
the nation’s health—but we are poised with real prospects for improvement, if 
we deploy our resources wisely. And, if we can redirect even a relatively small 
portion of the approximately $1 trillion now spent unnecessarily on health care 
to the high-priority investment opportunities described here, the health and 
productivity benefits will extend far beyond the health sector. Notably, prioritiz-
ing our nation’s health through strong leadership and strategic investment will 
yield greater prosperity, security, global leadership, and competitiveness for the 
country. These are vital directions for every American.
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BETTER HEALTH AND WELL-BEING
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SYSTEMS STR ATEGIES FOR BETTER HEALTH 
THROUGHOUT THE LIFE COURSE

J. Michael McGinnis, MD, MPP, Donald M. Berwick, MD, The Honorable 
Thomas A. Daschle, Angela Diaz, MD, PhD, MPH, Harvey V. Fineberg, MD, 
PhD, The Honorable William H. Frist, MD, Atul Gawande, MD, MPH, Neal 
Halfon, MD, MPH, and Risa Lavizzo-Mourey, MD, MBA

Health and health care outcomes for Americans should be better for most, 
and much better for some. This should be possible with currently available 

knowledge and resources. Capturing the potential will require adapting our 
strategies and approaches to the reality that health is not immutably determined 
at birth, but shaped by different factors over time. Similarly, caring for health 
cannot be confined to singular interactions within the walls of the health care 
system, but must fully engage powerful determining influences residing in other 
systems—e.g., education, employment, justice, transportation—which are natural 
parts of our lives. Exploring the nature and strategic opportunities inherent in 
these intersecting influences is the focus of this paper, and the implications for 
societal attention and resources suggest the promise of shifting emphases across 
the life span, across systems, and within the health care system.

Our assessment begins with an overview of the prominent health and health 
care challenges for Americans, and they are many. US life expectancy at birth 
ranks 43rd in the global community, and has even recently declined among some 
specific groups (IOM, 2014b). Unacceptable disparities in health outcomes and 
access persist among certain populations, in particular African Americans and 
Native Americans (Pearcy and Keppel, 2002). The US health system ranked 
in a World Health Organization assessment only 37th in performance among 
191 member nations (WHO, 2001), and in a recent study of 11 highly indus-
trialized Organisation for Economic Co-operation and Development nations, 
the United States ranked last (Davis et al., 2014). These deficiencies are all the 
more glaring in the face of health expenditures that are clearly the highest in the 
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world, about 50 percent higher than the country next behind us, and requiring 
investment of nearly 18 percent of our total economic productivity (GDP) in 2015 
(Squires and Anderson, 2015). Why are we performing so poorly relative to our 
potential? A major reason lies in the fact that the primary foci of our attention, 
our resources (Murray, 2013) and our incentives, are too narrow and too late: 
despite an increasingly strong and specific understanding of the preventable ele-
ments in the development of many of our health challenges—social, behavioral, 
environmental—our investments are primarily directed to their biomedical 
manifestations, well after the problems have taken root.

FIGURE 2–1 |  Schematics of factors influencing health, their association with premature 
death, and their intersections.
SOURCE: Adapted from McGinnis et al., 2002.

Health is the product of our experiences layered onto the biological matrices 
we inherit. Those experiences begin at conception, and, through the intersect-
ing influences of genetics, environment, social circumstances, behaviors, and 
medical care, health emerges and takes form. Figure 2-1 presents schematics 
of the relative overall impact throughout the population of each major health 
determinant domain on the occurrence of early deaths (McGinnis et al., 2002). 
The specific impact of each domain varies by individual, and most important 
are the dynamics at the domain intersections for each individual.

Each of us represents, in essence, a complex system in constant and dynamic 
interface with other systems that shape our fates in manners great and small. 
The process is not linear, but one in which similar experiences may exert vari-
able influences at different points. In this paper, we explore the implications of 
these dynamics for efforts to improve health prospects throughout those inter-
woven influences at various stages over the course of people’s lives (Halfon and 
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Hochstein, 2002). Because emerging health problems and potential required 
solutions span well beyond a single determining factor or single point in time 
and place, it is necessary to take a systems-oriented perspective (Emanuel et al., 
2012). In doing so, we respect the simple fact that optimal health will not be 
achievable or affordable—for society or individuals—without attention to the 
effectiveness, efficiency, and availability of essential services within and among 
the various sectors important to health outcomes.

Fortunately, transformational insights, tools, and initiatives are emerging that 
offer practical prospects for dramatic advances in the ability to mobilize infor-
mation, cooperation, and collaborative action for more effective and efficient 
progress from the national down to the community and individual levels, on 
behalf of better health throughout the life course. We review these prospects by 
touching briefly on several questions:

• What are the most common health threats at each stage throughout life?
• What are the root sources of diseases, disability, and death most prominent 

among Americans?
• Why do we spend so much and get so little for our national health system 

investment?
• Which systems and partner stakeholders must be seamlessly engaged?
• How can financing, accountability, technology, and culture be aligned to 

foster system-wide transformation for better health over the life course?

Health and Disease over the Life Course
What are the most common health threats at each stage throughout life?

In terms of morbidity and mortality rates, health profiles vary substantially by 
life stage. Four of every 10 childhood deaths before age 15 occur among babies 
in their first 28 days of life (WHO, 2011), about half due to congenital malfor-
mations, disorders related to short gestation and low birth weight, and maternal 
complications during pregnancy (CDC, 2016). Throughout infancy—the first 
year of life—the major causes of death are complications related to birth and 
birth defects, sudden infant death syndrome, and unintentional injury (CDC, 
2014a). After age 1, injuries take over as the leading cause of death among chil-
dren (Consumer Federation of America, 2013), and hold that position until age 
44, followed by heart disease, cancer, and homicide, at different times and ages. 
Among adolescents and young adults, ages 15–24, suicide and homicide appear 
among the leading killers (CDC, 2006), ranking number 2 and 3, respectively, 
among this age group. In adults ages 35–65, the major causes of death are cancers 
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and heart disease (CDC, 2014a), and after age 65, heart disease is the leading 
cause of death, followed by cancer and respiratory disease (CDC, 2006).

But, illnesses and injuries that are counted most easily are often not the experi-
ences most important to health prospects. Life expectancy at birth in the United 
States is now more than 81 years for females and 76 years for males, and for most 
of those years health status is more a reflection of the presence or absence of illness 
or injury, consequent level of function, sense of well-being, or predispositions, 
circumstances, or experiences that influence future profiles on these dimensions 
(Xu et al., 2016). Although death is the most striking, definitive, and tragic 
reflection of health status, it is far too limiting as a measure of the health of a 
population (Fineberg, 2013). In the United States in 2013, for example, there 
were fewer than 33,000 total deaths among the more than 61 million children 
under age 15 (Xu et al., 2016), but nearly 25 million children were overweight 
or obese, more than 30 million lived in low-income families and 15 million in 
poverty, in the range of some 5 million lived in a household touched by violence 
(Child Witness to Violence Project; Child Trends, 2016), and more than 1 million 
were the victims of child abuse and neglect (IOM, 2014a), with the highest rates 
among the youngest (Child Maltreatment, 2015; Wight et al., 2010). In 2015, 
about 1.1 million people under age 75 died, but those who suffer from diabetes, 
depression, and alcohol abuse amount to 18, 11, and 15 times that number, respec-
tively (CDC, 2014b; Center for Behavioral Health Statistics and Quality, 2015).

In this respect, the most important overall childhood determinants of health over 
the life course are at least as much those related to the caring, social, environmen-
tal, and behavioral experiences as to health services they receive. This is especially 
the case for ages 0–3, when central nervous system development occurs at such a 
rapid rate, with ongoing development of physical stature and physiologic function. 
Advances in neuroscience have provided a much deeper understanding of brain 
development in the early years, as well as the remolding during adolescence that 
sets the stage for issues with lifelong consequences—e.g., overweight and obesity, 
substance abuse, and psychological disorders (Wise, 2016). It is often assumed that 
children are generally healthy and, if they suffer a health problem or developmental 
delay, they will grow out of it. However, while children can be resilient, adversity 
during these sensitive developmental periods is often embedded, only to emerge 
years later as a source of disability and ill health (Boyce et al., 2012; Essex et al., 2013; 
Halfon and Hochstein, 2002). The role of attention and nurturing as an influence 
on health status, nearly always a relevant determinant, may not be again as relatively 
important a focus until the final years of a natural life span (Gawande, 2016).

Over a lifetime, acute infections represent the most frequent sources of short-
term functional limitation among all age groups, with asthma and short-term 
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injuries increasing in later childhood, and obesity and depression occurring at 
higher rates as children move into adolescence (Gordon et al., 2016). In adolescents 
and young adults, substance abuse emerges as a more common near- and longer-
term health threat (Blum and Qureshi, 2011), as does risky sexual behavior and 
violence in some populations. In the past 15 years, opioid addiction rates have 
rapidly increased, particularly in white, rural communities, in part as a result of 
neglectful prescribing behavior among clinicians, in part as a result of segmenting 
and marginalizing the treatment strategies for those with pain and behavioral 
health problems (Rudd et al., 2015). Addiction rates among active duty military 
personnel, which had previously been on the decline, tripled from 2005 to 2008, 
and rates of depression and suicide and posttraumatic stress disorder also increased 
(Office of National Drug Control Policy, 2010; Tanielian and Jaycox, 2008).

Throughout adulthood, various exposures, experiences, and lifestyles contribute 
increasingly to disease and injury, the rate and impact compounded by growing 
cooccurrence of multiple diseases and conditions. Among those over age 50, 
nearly half suffer from arthritis, 28 percent have heart disease, approximately 
25 percent are overweight or obese, 22 percent have cancer, and 6.5 percent 
have lung disease (CDC, 2013). Approximately 45 percent of those over 50, 
and 75 percent of those over 65, report multiple co-occurring conditions that 
restrict their activities in some fashion (HHS, 2010). Among people over age 
75, approximately 14 percent suffer from some form of dementia. Crippling 
societal impact is resulting from the increased occurrences of obesity, diabetes, 
depression, and dementia (Alzheimer’s Association, 2015). Successfully reduc-
ing the occurrence of most of these conditions, and the extent of incapacities 
imposed, requires multifaceted, life course–oriented strategies.

Health Disparities

Some people—and some groups—differ substantially from the aggregate profile. 
Differences occur among various race, ethnic, and socioeconomic groups, but the 
largest overall disparities occur among African Americans relative to whites. For 
example, despite the relative safety of gestation and birth in the United States, 
African American babies are more than twice as likely to be born with a low birth 
weight or to die in their first year of life (Collins et al., 2004; Reichman, 2005). 
Interestingly, babies born to mothers who are immigrants from Africa experience 
low birth weight and related problems at rates similar to whites, suggesting the 
existence of other factors or stressors for African Americans (Braveman, 2008).

Beginning at birth, the experience of disparities tends to accumulate and widen 
over time. Black children are twice as likely as white children to have asthma, 
and obesity is twice as common among American Indian children compared to 
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their white and Asian counterparts (CDC, 2016b). Obesity disparities emerge 
as early as preschool (Anderson and Whitaker, 2009), and the prevalence of 
overweight and obesity among black girls ages 2–19 is about 6 percent higher 
than for their white counterparts (Skinner and Skelton, 2014). Because obese 
children are at higher risk for obesity and cardiovascular disease as adults, the 
disadvantage extends into adulthood.

Almost one-half of black adults suffer from hypertension, the highest population-
specific prevalence in the world (Freedman et al., 2009). The annual incidences 
of stroke and heart disease among African Americans in the United States are 
about 2 and 1.5 times, respectively, than those among whites (Mozaffarian et al., 
2015). Although the yearly cancer incidence among African Americans is about the 
same as whites, cancer death rates projected through 2018 for African Americans 
are expected to be about 14 percent higher for women and 27 percent higher for 
men (American Cancer Society, 2016). Rates of Alzheimer’s disease and other 
dementias among African Americans range in estimates from 14 percent to 100 
percent higher (Alzheimer’s Association, 2002). Life expectancies are shorter 
for African Americans by about 3 years for women, and 5 years for men (CDC, 
2011a). On the other hand, for those who reach age 75, the difference in life 
expectancy between whites and blacks is only about 0.4 years (Xu et al., 2016).

The Determinants of Health
What are the root sources of disease, disability, and death most prominent 

among Americans?

Why do different groups and individuals demonstrate such different health 
profiles? A great deal has been learned in the relatively recent past about the 
answer to these questions, and the answer is not “fate.” As noted earlier, health 
is the measure of our functional capacity that results from the interplay of fac-
tors in five domains shaping our life courses: our biological predispositions, 
social circumstances, physical environments, behavioral patterns, and access to 
the health care we need (McGinnis et al., 2002). Figure 2-2 presents a schematic 
of how some of these factors might play out to shape health status and health 
prospects at various times and in various circumstances (Halfon et al., 2014a).

Biologic Predispositions

Point: It is not all about genes. The starting point is indeed with our genes, 
the predispositions we inherit from our parents. Although very few diseases 
can be classified as purely genetic in nature, work throughout the world daily 
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identifies new associations between known conditions and specific gene profiles. 
Importantly, however, more is continuously being learned about epigenetics, the 
multiple cellular and molecular mechanisms by which genes can be turned on or 
off and the information modified as it is expressed in cells by different exposures 
and experiences, and even how experience-related epigenetic modifications can 
be passed on to subsequent generations. As insights deepen about sensitive periods 
of health development and the impact of the interactions of our individual gene 
compositions with our physical, social, and behavioral environments, the better 
equipped we will be to act on that knowledge in ways that buffer impacts and 
optimize health development over the life course.
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FIGURE 2–2 |  Schematic of variable life stage influences.
SOURCE: Halfon et al., 2014a.

Medical Treatment

Point: It also is not all about medical care, unless one is ill or injured. 
In 2015, total US expenditures for health were about $3 trillion, with medical 
treatment receiving more than 90 percent of the total. Yet, the impact of those 
expenditures on the aggregate health of the population was very limited (Lu, 
2010). They were not expenditures aimed at the factors most important to the 
nation’s health profile. Shortfalls in the access or quality of medical care are 
especially surprising in the context of the high US expenditures, and require 
remediation, but other approaches are required for better health. Illustrative is 
the fact that approaches to improve birth outcomes and address disparities that 
have primarily focused on enhancing access to prenatal care have proven insuf-
ficient in achieving the gains possible (McGinnis and Foege, 1993; Mokdad et 
al., 2004). Addressing barriers to care access is a basic social responsibility, but 
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effective engagement of health improvement opportunities requires strategies 
and investments that are broad and multisystem in nature.

Behavioral Patterns

Point: Health behaviors are central, but are also more than choice. 
Among the influences on health, those related to behavioral patterns represent 
the single most prominent preventable source. Tobacco, dietary factors, physi-
cal inactivity, and alcohol misuse account for many preventable deaths among 
Americans, including from coronary heart disease, stroke, cancers of the colon, 
breast, and prostate, and diabetes (Mokdad, et al., 2004). Diet and physical 
activity factors together account for about a third of preventable premature 
deaths among Americans (CDC, 2014c). Unintended pregnancies significantly 
impact individual and community health, yet one in three births in the United 
States is unintended, including most of those born to teens (Mosher et al., 2012; 
World Bank, 2015). Illicit drug use is one of the few leading causes of death 
with increasing rates and, along with alcohol abuse, imposes a broad and leading 
social, morbidity, and mortality burden on Americans and their communities 
(CDC, 2011b). Behaviors are, however, driven at least as much by external fac-
tors as internal, as, for example, in the access and affordability of healthy foods. 
Behavior patterns reflect culture, access, economics, and other factors such as 
the quality of early experiences and the central importance of supportive human 
relationships, underscoring the intersections among the domains of influence 
that require sustained system-wide strategies across communities.

Social Circumstances

Point: For many, health is substantially about social circumstances. 
Health is powerfully influenced by our social conditions and services—educa-
tion, income, employment, housing, neighborhoods, racism, and social networks 
(Braveman et al., 2011). For the population as a whole, the most consistent 
predictor of the likelihood of death in any given year is level of education. For 
those ages 45–64 with limited education, the chance of death in a given year is 
four times those with graduate degrees (Hummer and Hernandez, 2013). Income 
levels have consistently been associated with life expectancies, and one measure 
of income inequality holds that a 1 percent increase in inequality doubles the 
likelihood of death over a decade (Zheng, 2012), presumably due to dispropor-
tionate exposures to neighborhood violence, suboptimal school environments, 
and unstable households (Addy and Wright, 2012). Also important is that percep-
tions matter—perceptions of income inequality, perceptions of limited choices, 
perceptions of community cohesion (Chetty et al., 2016). Stress “gets under the 
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skin” and exerts an effect that can grow over the life course (Lu, 2010; McEwen, 
1998; Arias, 2016).

Physical Environments

Point: The pace of progress will reflect the integrity of our environ-
ments. Environments affect health in myriad ways: silent and invisible inadvertent 
toxic exposures to workplace and product hazards; zoning and design features 
of our built environments that structurally impair or facilitate health-promoting 
or health-degrading life and workstyle patterns; ecosystem changes from human 
activities that foster novel zoonotic infections (Frist, 2015). Two of the largest 
and most rapidly occurring epidemics to confront the United States—and the 
world—in recent years have roots in changes in our physical environments: 
obesity and HIV. They also underscore the intersecting character of the domain 
determinants, and the importance of tending simultaneously to the dynamics 
across systems of influence.

Causes and Consequences of System Shortfalls
Why do we spend so much and get so little for our national  

health system investment?

Substantially, this is due to constraints on our lines of sight. Because most health 
improvement efforts—disease and injury prevention, treatment, and rehabilita-
tion—are designed around a single encounter or issue, it is there that they often 
end. Immunizing a toddler, delivering a baby to a young mother, setting a broken 
arm, counseling someone depressed, testing a blood sugar level, screening for 
high blood pressure, treating a leg ulcer, explaining an employee safety program, 
preparing a school meal plan, scheduling for chemotherapy, preparing a hospital 
discharge—each represents the dedicated work of a skilled health professional usually 
delivered with a focused sense of purpose in anticipation of the best result. Yet, the 
reasons care is needed, and the likelihood of its optimal impact on health prospects, 
depend on myriad factors beyond a single precipitating event or diagnosis, such as 
a heart attack, stroke, or diabetic retinopathy—factors that include the interplay 
of behaviors, environments, socioeconomic status, ethnic and gender biases and 
prejudices, factors that can course throughout communities and throughout lives. 
Our aims must clearly orient beyond the singular (Berwick et al., 2008).

On the other hand, our payment and reward systems clearly focus on the singular 
and the serial—occurrence of an illness and its treatment, sometimes repeatedly. 
Health care financing is largely structured around separate charges for individual 
components of services provided for a particular diagnosis, presenting powerful 
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organizational and financial disincentives to the health care stewards we trust to 
be focused on producing optimal health results for patients and families. Even 
when focus is turned to results rather than services—value rather than volume, 
as the saying goes—unless incentives are aimed to present and engage the longer 
term, multisystem factors often involved, attention will be more naturally drawn 
to a near term and narrow single condition perspective (Daschle et al., 2013b). A 
clinical team attempting to help a person manage diabetes will be substantially 
hindered if the focus is limited to the presenting vital signs and blood chemis-
try profiles, when the most basic success factors reside in patient distinctions as 
to medication cost and access, literacy, family circumstances, mobility, digital 
accessibility, dietary patterns, employment status, and neighborhood character.

Economic Implications

The consequences of short-term and narrowly focused interventions impact 
more than morbidity and mortality. Performance inefficiencies and shortfalls are 
expensive. Costs are personal for people and their families; they are collective for orga-
nizations whose efficiency and effectiveness are tightly linked to the health status 
of those who populate them; and they are societal for populations whose aggregate 
vitality and capacity are sapped both by the economic burden of waste and by the 
dispiriting and debilitating impacts of unnecessary disparity and marginalization.

Children born in low-income, high-risk circumstances, and who are not seam-
lessly linked to the support they need, risk being delayed or disabled from the 
outset. The lifetime costs of the resulting services required and lost productivity 
experienced will likely far exceed what would have been the cost of the initial 
investment. Without effective linkage of activities, as indicated, among schools, 
clinicians, social service, law enforcement, and juvenile justice organizations, 
teens and young adults who are passing through the challenges natural to that 
period will be placed at greater risk—and lifelong expense and loss of income 
potential—from issues such as pregnancy, alcohol and drug abuse, depression, 
and violence. People who live and work in communities in which the cultural 
signals, norms, and opportunities are aimed at fostering attention, support, and 
priority to health and health-promoting strategies are more likely to be healthier, 
with the attendant personal economic advantages.

At the organizational level, the burden of our failure to capture system-wide 
opportunities for greater efficiencies can be considerable. In 2011, hospital read-
missions due in part to missed opportunities to better manage care coordination at 
discharge imposed more than an estimated $40 billion (Health Policy Brief, 2012; 
Hernandez, 2010; Hines et al., 2011; Kasper et al., 2002) The cost of lost produc-
tivity due to illness imposes a substantial burden on workplaces, often generating 
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costs well beyond those for health care alone (Loeppke et al., 2008). In the aggre-
gate, the full extent of the economic consequences of our fragmented system are 
unknown, but the costs are staggering. We do know from various studies that about 
30 percent of overall health expenses in the United States are unnecessary—the 
costs of unneeded services, care delivered inefficiently, charges that are too high, 
excessive administrative costs, missed prevention opportunities, and fraud (Berwick 
and Hackbarth, 2012; IOM, 2010). Beyond this are the personal and social costs 
imposed by unwanted pregnancies, learning disabilities unaddressed, overweight 
and obesity, alcohol and substance abuse, criminality and incarceration, and others 
that could potentially be avoided or modified if the interfaces and incentives were 
aligned for their cooperative engagement. Still more consequences reside in the 
resulting loss of economic productivity among those affected.

Potentially Transformative System Partnerships
Which systems and partner stakeholders must be more seamlessly engaged?

Harnessing society’s full potential for optimizing health outcomes across the lifespan 
requires reaching out well beyond the health care system, from the earliest days of 
childhood. That potential is determined by the robustly networked interplay among 
systems and services that, in diverse ways, have central bearings on health prospects, and 
for which insights are applicable from other sectors using integrative platform models to 
manage the flow of goods and services (Parker et al., 2016). Examples follow of some 
of the relevant stakeholders identified in the discussion of the issues mentioned here.

Clinicians, Health Care Organizations, Pharmacies

Across the board, no country can claim a cadre of health professionals that is 
more skilled, more dedicated, or more highly resourced than those in the United 
States. Yet, clinicians and health care organizations often are challenged in 
addressing issues of great social and developmental importance to patients (Diaz 
and Manigat, 1999). Prevailing cultures, financing, standards, accountability, 
accessibility, and organizational structures are largely designed to foster narrow 
perspectives and poorly coordinated activities, certainly between health care and 
other systems important to optimizing health prospects, but also among different 
health care institutions providing relevant services, and even among service units 
within the same organization. Successful models of team care, linked interven-
tions, and information system platforms indicate not only that the care delivery 
process itself can feasibly operate in a fashion transformative for near-term and 
lifelong health prospects, but also that it has the potential to operate as a system 
that continuously learns and improves (Forrest et al., 2014; Margolis, et al., 2013). 
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By promoting consistent leadership messaging on health progress, underscoring 
key trends, identifying groups within their own institutions with disproportionate 
shortfalls, emphasizing the intersecting system-wide influences, indicating steps 
to marshal community-based corrections, and monitoring progress within their 
own communities, effective leaders can move organizations beyond disconnected 
efforts to implement system-wide strategies for better health.

People and Their Families

Since the appearance of the first village healers, health and health care have 
operated through a flow of authority and expertise that went in only one direc-
tion, from healer to patient. With transformations in access to knowledge and 
tools, the prospects are at hand for an unprecedented democratization of health 
and health care decision making and delivery (Fineberg, 2012b). Unimagined a 
generation ago, the speed at which advancing digital technology has put health 
improvement potential literally at our fingertips is simply stunning (Frist, 2014). 
Already possible is support through virtually immediate access to information 
and assistance, online and real-time advice and counseling for specific circum-
stances, rapidly growing applications for decision assistance for a variety of health 
and medical issues, GPS (geographic positioning) tailored care access and care 
monitoring facilitation, remote site diagnosis and assessment of certain laboratory 
and physiologic parameters, and even the early stages of remote site therapeutic 
measures. Patient portals and teleconsults have already improved the quality of 
information available for ongoing care, reduced the need for outpatient visits in 
many facilities, and made possible improved care for homebound and geographi-
cally distant people. The growing capacity for gathering, assessment, and use of 
individual clinical data dramatically accelerates to prospects for continuous learn-
ing and care that is better tailored to an individual’s life-course circumstances. 
Barriers come not so much from the limits of technology as from inequity in 
access, the need for greater priority on system interoperability, the development 
and testing of reference standards to ensure reliability, cross-sector strategies for 
deployment, and adoption of an operative personal linkage approach to allow 
the service integration, improvement, life-course tailoring, and learning that is 
technically feasible.

Social Services

In the spirit of the adage that the advancement of a society can be judged 
by the way it treats its most vulnerable, some of our most important gains as a 
nation have come as a result of efforts to reach out and engage the basic needs 
of the poor and the isolated. As a society, there is substantial common ground 
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on the fundamental notions: that every person has the basic food and shelter 
they need; that care is available to all pregnant women; that newborns and their 
mothers have the appropriate services required; that young families contending 
with unfamiliar experiences and new financial pressures have helpful assistance, 
including the lifelines and links of home visits, if required; that young children 
get an early start with positive socialization and educational experiences; that 
schools and care organizations be alert for social circumstances placing children 
in jeopardy; that those who are ill, infirm, and homebound have ready access 
to assistance that meets them where they are; and that those in the late stages 
of life suffer as little pain, displacement, and as little loss of dignity as possible.
Although these are social values around which beliefs are broad, the public and 
private efforts to act upon them can often be sporadic, disjointed, uncoordinated, 
with limited follow-through—multiple organizations tending individually to 
responsibilities for narrow segments of the needs. Promising intersectoral and multi-
system models have been demonstrated for high health care utilizers—the so-called 
“hot spotters” (Gawande, 2014)—through the work of various organizations. The 
Camden Coalition used targeted and tailored multifaceted services with a group 
of high-cost, high-utilizer individuals and reported a 50 percent reduction in costs 
and hospital visits (Green et al., 2010). A community-oriented organization, Health 
Leads, using a multidisciplinary team-based model to connect high-risk individuals 
with community-based resources such as employment, health insurance, and food, 
reported broad-based positive impact in reducing those needs (Garg et al., 2012). 
The Commonwealth Care Alliance is a not-for-profit delivery system for complex 
medical need patients served by Medicare and Medicaid. Using multidisciplinary 
clinical teams, their Senior Care Plan model reported nearly half the rate of hospi-
tal stays of those in fee-for-service plans, as well as much lower medical spending 
growth over 5 years (Meyer, 2011). These promising results suggest the need to 
deepen the partnership between clinical and social organizations in the interest, first, 
of the patients served, but clearly as well for community and financial sustainability.

Public Health and Safety Agencies

Public health holds society’s front-line responsibility for identification and 
engagement of health threats to the population. Many of the most important 
health gains of the past century have come as a result of public health measures 
ranging from those of sanitation and hygiene to safer food, reductions in deaths 
among mothers and babies, immunization and infection control programs, and on 
to campaigns on tobacco and lifestyle issues. The effectiveness of public health has 
long been dependent on a close relationship with the clinical community, and, if 
the number and variety of newly emerging diseases is increasing with population 
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expansion and ecosystem change—e.g., Lyme disease, HIV, SARS, Ebola, and 
Zika, among others—the seamless interface of public health and clinical care 
systems is essential. Of related importance is the ability of public health to be 
able to draw upon, and share the results of, emerging laboratory, genetic, GPS, 
information processing, and crowd-sourced data for strategic community-wide 
planning and response. Simply stated, public health should be a central steward of 
system interfaces and strategic direction for better health throughout the life course.

Schools and Preschool Facilities

Virtually every child in the nation attends a school, and, while education has 
to be the first priority for our schools, for too many children their school is the 
closest thing they have to an agent with a dedicated interest in their welfare. 
Beyond the fact that educational level is the most powerful determinant of 
lifelong health prospects, schools have also served as the anchor locus for com-
munity health interventions such as immunizations, drug and alcohol use, teen 
pregnancy, and health behavior efforts. If schools are to be able to effectively 
manage their basic educational responsibilities, while also helping advance the 
agendas of the health and social service sectors, the communication interfaces 
with those sectors have to be as seamless and fluid as possible, the databases 
interoperable, and the reward structures fully aligned.

Income and Payment Organizations

Employers have a clear incentive for keeping their workforces healthy, as do 
those who manage the health care payments for their employees and other stake-
holders. Although as a group, no sector may have a greater stake in the long-term 
health prospects of the population as a whole, whether from a productivity or cost 
of care perspective, the current payment systems, as well as the rate of turnover 
among employee groups and beneficiaries, all provide adverse incentives for the 
longer-term view needed. Shorter-term approaches oriented to value-based and 
bundled payment models are of interest, as are accountability initiatives tailored to 
focusing payments on proven interventions. But, for these stakeholders to be able to 
bring to bear their considerable influence in the interest of system-wide strategies 
for better health throughout the life course, the prevailing payment system will 
have to move more directly to one that aims to improve overall population and 
community-wide health outcomes, with accountability measures directed to and 
focused on system-wide performance in improving health. Similarly, state flex-
ibility to use Medicaid and other categorical federal funding to improve a shift to 
population-based care and accountability structures may help reduce fragmentation 
and stimulate systems-oriented leadership and integration at the community level.
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Broadcast and Social Media

The nature of our digital lives is changing so rapidly, it is difficult to know 
the trajectory of its evolution. But, it is clear that it is a rapidly spreading and 
global force that is likely to have a very important influence on health-related 
dynamics over the life course. The use of social media, by virtue of its nature, 
has the ability to instantly cross lines of previously disparate and separate sectors. 
Whether from the perspective of the use of communication channels to influence 
perspectives, or to draw attention to emerging problems, or to rally support for 
action, or to use crowdsourced data as a research tool, this is an arena of direct 
relevance for life-course strategies.

Consumer Product Retailers

Marketing is a clearly established accelerant of human behavior, for better or for 
worse. Television marketing in the 1950s and 1960s drove the ascendance of cigarette 
use and pushed tobacco to the leading spot among the nation’s killers. On the other 
hand, televised counter-tobacco marketing in the time from 1968 to 1970 yielded 
the historically steepest decline in tobacco use, and actually led to some relief in the 
tobacco industry when television advertising—and the mandatory counter-ads—
were eliminated. Advertising of food products targeted to children clearly had an 
impact on their attitudes and food choices, and probably on the rates of childhood 
obesity. The potential effectiveness of sustained social marketing strategies to facili-
tate positive behavior change suggests that marketing awareness is clearly relevant 
to conceptualizing life-course strategies for health improvement (IOM, 2006).

Law Enforcement and the Courts

The nation is currently experiencing a resurgence of addiction, in this case 
fueled by increased use of opioids by young people. Accordingly, we are reminded 
of the central role of the law enforcement and the courts in any strategy aimed at 
effective engagement of those afflicted with addiction. Police have clearly said, 
“We can’t arrest ourselves out of this problem.” These circumstances, as well as 
those in which the first surfacing of childhood endangerment may be in family 
courts, underscore the critical importance of common agendas and strong and 
effective communication channels between and among the justice, social services, 
education, and clinical care systems.

Community Commons Stewards

Sustained multisystem progress for health improvement across the life course 
starts where people live, work, and play (Lavizzo-Mourey, 2015). In part, health 
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care organization leaders can play a natural role in this respect. Hospitals can 
advance community-wide strategies for health improvement, and have an eco-
nomic incentive to do so, via community benefit programs. Municipal public 
health departments are poised to steward a coordinated agenda linking health, 
community, and economy in development efforts. Community agencies planning 
and setting not only standards for food, sanitation, and environmental safety, but 
also standards for green space, for activity-friendly building designs, for zoning 
in the placement of fast food and alcohol outlets, and for working with employ-
ers in the development of community-wide initiatives, all can have important 
influences on the extent to which a community culture of continuous health 
improvement becomes a central element of a community’s identity (Lavizzo-
Mourey and McGinnis, 2003). Community leadership, with the elected leader 
at the head, is central to fostering the bridges across sectors, and ensuring the 
establishment and tracking of key indicators necessary for attention and progress 
throughout the life course (Inkelas and Bowie, 2014).

Vital Directions
How can financing, accountability, technology, and culture be aligned to  
foster system-wide transformation for better health over the life course?

With so many issues and stakeholders—in the face of such complexity—how can 
a life-course, systems-oriented approach be envisioned, much less implemented? 
Our view is that it is substantially achievable with more effective use of the tools 
and aggregate resources already available and in use at some level today, but which 
require the leadership and will to refine, implement, and spread (1) health care 
financing that supports and rewards health improvement at the population level, 
in addition to the best care for individuals; (2) a parsimonious set of validated core 
measures to drive sustained systems-wide focus and accountability for action-
able factors most important to health—the vital signs for our vital directions; 
(3) seamless digital connectivity affording operative real-time interfaces across 
sectors and across time; and (4) a transformative culture of health equity and 
continuous health improvement in every community throughout the nation. 
Each can be accomplished, and is dependent only on strong collaborative-minded 
public and private leadership at every level—national, state, local, organizational, 
and individual (Fineberg, 2012a; Halfon et al., 2014b).

Vital Direction: Shift health care payments to financing that rewards system-
wide health improvement. Basic expenditure principles—personal, private, and 
public—including knowing what you want, knowing its price, and paying for 
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its delivery. Because for the prevailing health care financing pattern, none of 
these pertain, our payment model has resulted in substantial system distortions 
(IOM, 2012). With larger and larger sums in play, health care payments are 
made not for health outcomes or treatment packages, but for many—sometimes 
hundreds—of individual components; the prices of either of those individual 
components or their likely total cost is rarely known until completion of a 
course of uncertain duration; and, as noted, payments made are often unrelated 
to delivery of results (Frist and Daschle, 2015). The result is a fragmentation of 
incentives down to a focus on the smallest possible unit, rather than the overall 
performance of the system for an individual or a population. We pay for illness, 
not for health (Daschle, 2009). If we are to forge effective interfaces among 
the various system elements importantly shaping health outcomes, then pay-
ments need to shift to reward overall system performance in delivering those 
outcomes, including incentives for more effective attention to children at risk 
(Lavizzo-Mourey, 2016). Some prepaid health plans—e.g., Kaiser Permanente, 
Group Health, and parts of Geisinger—are based on this philosophy and, as 
a result, tend to have more prominent community-facing dimensions. The 
Centers for Medicare & Medicaid Services has initiated a broad-based payment 
Learning and Action Network with the aim of developing alternative payment 
models for accelerated transition from payments for individual services, ulti-
mately to a system profile that maximizes payments based on value delivered 
to a population (Daschle et al., 2013a). By assuming financial responsibility for 
specific populations, health care organizations have a vested interest in better 
linking to the community, including local health and social service depart-
ments, schools, senior centers, and faith-based institutions. What’s required 
is a substantial acceleration of the progress toward a health financing system 
that clearly supports and rewards health improvement at the population level, 
in addition to the best care for individuals.

Vital Direction: Initiate multilevel standardized measurement of system performance 
on core health indices. In order to make progress toward better health, we must 
know where we stand on representative issues for each of the dimensions most 
important to health: health care, social circumstances, environment, health 
behaviors, individual and community engagement, and, of course, health status. 
The challenge is that if the measures are too numerous and are inconsistently 
formulated from place to place and time to time, they are ineffective and even 
counterproductive. There remains an urgent need to align and condense our 
current measurement approaches to a core set of standardized measures reli-
ably available for broad comparison across institutions and across time. If our 
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restructured payment systems are aimed at a substantially improved focus on 
results—on the performance of the system in producing better health in the near 
and the long terms—then our assessment models must be similarly designed to 
assess system performance. Ironically, as we have become better able to measure 
clinical activities, and as our focus on accountability has imposed requirements 
for more measurements, the result has actually been to shift focus away from 
the performance of the system to the delivery of individual services. Moreover, 
multiple, often incompatible approaches to measuring delivery of the same service 
have further complicated the issue. Across clinical care, thousands of individual 
measures are collected to measure results on hundreds of clinical conditions, 
and without harmonization the opportunities for reliable cross-institutional or 
system-wide lessons are highly limited. On the grounds that a small set of stan-
dardized and harmonized core measures aimed at system performance should be 
collected at every level—national, state, communal, and, as indicated, institu-
tional—the Institute of Medicine’s recent report Vital Signs recommends such a 
core set. It proposes just 15 core and composite measures of health, health care, 
costs, and engagement, including measures such as high school graduation rate, 
teen pregnancy rate, and obesity (IOM, 2015). Additional refinement remains 
for practical implementation of the 15 measures at all levels, but, again, this is 
a feasible potential tool to shift attention and action to broader and more effec-
tive system interfaces and performance. We need vital signs to assess and direct 
progress toward our vital directions.

Vital Direction: Speed development of a universally accessible and interoperable 
digital health platform. The most basic element defining a system is the network 
of nodes important to a functional objective—improving health for a defined 
population—and basic to the effectiveness of the system’s operation is the time-
liness and reliability of information flow among those nodes. In a substantial 
departure from the historical limits, we now have the practical possibility of 
virtually instantaneous communication among the stakeholders. The barriers 
that exist to achieving that possibility are formidable, but they are not technically 
prohibitive. Agreeing to standards for interoperability, ensuring their system-
wide application, working out use and privacy protocols, ensuring interface 
and personal access capacities for individuals, and embedding analytic tools for 
continuous learning are all feasible and their accomplishment would establish the 
infrastructure for transformative multisystem, multisectoral initiatives enabling 
life course–oriented strategies for health improvement. With our rapidly acceler-
ating capacity for real-time linkage and learning, we have in place the potential 
to establish and grow a continuously learning and improving health system.
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Vital Direction: Foster awareness and action on a community culture of continuous 
health improvement. Ultimately, transformative changes in health and health care 
require transformative leadership and action at the community level. Effective 
integration, application, and assessment of multisector and multidomain strategies 
to mobilize the clinical, social service, educational, voluntary, commercial, and 
related stakeholders—to mobilize the citizenry—on behalf of better health for 
all, requires leadership to catalyze the emergence of the community-wide vision 
of the possible. It takes a culture change on many dimensions, away from one 
that is focused on the narrow and proximate, to one inspired by what is feasible 
to achieve, and how to achieve it, for the issue that ultimately matters most to 
people: their health, the health of their families, and the health of their neighbors. 
This is the aim, for example, of the Culture of Health movement envisioned 
by the Robert Wood Johnson Foundation (Lavizzo-Mourey, 2015). Building 
on what has already been demonstrated on the ability to use a well-developed 
digital platform to improve services and linkages and to accelerate knowledge 
and evidence development, as well as what has been accomplished by continuous 
improvement initiatives in health care and elsewhere, the beginnings of a move 
toward a community culture of continuous health improvement are also in place. 
Using provisions of the community benefit requirements in the tax code that 
compel the many nonprofit health care organizations to assess and work toward 
meeting community needs, tools are available for community leaders to mobilize 
support and movement toward a transformative community health culture.

Conclusion
Especially given the considerable resources available and used in the American 
health care system, we are substantially underperforming. Yet, compelling and 
actionable knowledge is now available about the ways health is shaped from its 
very beginning by factors outside the health system, as well as how engaging 
those factors more effectively can improve health prospects over a lifetime. 
With the tools available and the prospect of reinforcing leadership, technical 
assistance, and policy initiative from the national, state, and private sectors, 
the possibility should be at hand for better health prospects at the start of life, 
throughout its course, and at its conclusion. By aligning financial incentives, by 
employing measures that drive attention and accountability to where it matters 
most, by taking advantage of the potentially stunning power of the emerging 
digital platform, and by determined efforts to strengthen community capacity 
to catalyze necessary changes in community culture and priority, substantial 
advances in health, health care, and health equity are attainable for Americans.
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SUMMARY RECOMMENDATIONS FOR  
VITAL DIRECTIONS

1. Shift health care payments to financing that rewards system-wide 
health improvement.

2. Initiate multilevel standardized measurement of system performance 
on core health indices.

3. Speed development of a universally accessible and interoperable 
digital health platform.

4. Foster awareness and action on a community culture of continuous 
health improvement.
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Despite the powerful effects of social and behavioral factors on health, 
development, and longevity, US health policy has largely ignored them. 

The United States spends far more money per capita on medical services than 
do other nations, while spending less on social services (Bradley et al., 2011). 
Residents of nations that have higher ratios of spending on social services to 
spending on health care services have better health and live longer (Bradley and 
Taylor, 2013; NCR and IOM, 2013a). The relative underinvestment in social 
services helps to explain why US health indicators lag behind those of many 
countries (Woolf and Aron, 2013). The best available evidence suggests that a 
health policy framework addressing social and behavioral determinants of health 
would achieve better population health, less inequality, and lower costs than our 
current policies.

Overview

For over a century, each generation of Americans has lived longer than did 
their parents because of advances in health care and biotechnology (Nabel and 
Braunwald, 2012) and progress in public health and health behaviors (Laing and 
Katz, 2012; Tarone and McLaughlin, 2012). However, although the US popula-
tion gained 1–2 years of life expectancy in each decade from 1950 to 2010, life 
expectancy has since then increased by only 0.1 year (Arias, 2015; Murphy et 
al., 2015), and some researchers predict that it will decrease for the next gen-
eration because of the obesity epidemic (Olshansky et al., 2005). Mortality in 
middle-aged white women is already increasing, most strikingly in residents of 
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the southern United States and in women who lack a high school degree (Case 
and Deaton, 2015; Gelman and Auerbach, 2015).

In contrast with the United States, many high-income nations continue to 
achieve major gains in health and life expectancy. Life expectancy of white 
men and women in the United States is more than 4 years shorter than that in 
many European countries and even shorter among blacks (National Center for 
Health Statistics, 2015); indeed, the United States overall ranks 27th among 
Organisation for Economic Cooperation and Development (OECD) countries 
in life expectancy at birth.

In addition to the relatively poor health of the overall US population, the burden 
of ill health is unevenly distributed. Differences in health that are avoidable and 
unjust—referred to as health disparities or health inequities—are greater in the 
United States than in peer countries, such as Canada or high-income European 
countries (Avendano et al., 2009; Lasser et al., 2006; Siddiqi et al., 2015; van 
Hedel et al., 2014). People in less-advantaged groups have worse health from the 
moment of birth and throughout life. For example, a 40-year-old American man 
in the poorest 1 percent of the income distribution will die an average of 14.6 
years sooner than a man in the richest 1 percent; the gap for American women 
is 10.1 years (Chetty et al., 2016). Health disparities also occur in relation to 
other aspects of socioeconomic status, such as education and occupation, and in 
relation to race or ethnicity, gender, sexual orientation, and place of residence 
(Adler and Rehkopf, 2008). To a great extent, socioeconomic disparities underlie 
other bases of health disparities, but they do not account for them fully. Because 
socioeconomic factors are major, modifiable contributors to disparities, addressing 
them is a logical way to reduce disparities in multiple dimensions.

Health disparities are not inevitable; actions that lessen social disadvantage can 
reduce gaps in health and longevity. For example, progress in reducing health 
inequities between blacks and whites was achieved in the late 1960s and the 1970s 
after the passage of major civil rights legislation (Almond et al., 2006; Kaplan 
et al., 2008; Krieger et al., 2008). Contemporary data suggest that, despite the 
worrisome evidence on middle-aged and older adults, patterns in younger people 
are more encouraging (Currie and Schwandt, 2016).

Those three lines of evidence—the relatively poor health status of the US 
population compared with other countries, the existence of health disparities, 
and fluctuations in health and health inequalities in relation to policy-driven 
changes in social conditions—point to the importance of policies that address 
social determinants. Such policies, although not typically viewed as “health poli-
cies,” have the potential to improve the health and longevity of all Americans 
and to reduce health disparities.
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Key Issues, Cost Implications,  
and Barriers to Progress

Powerful drivers of health lie outside the conventional medical care delivery 
system, so we should not equate investment in clinical care with investment in 
health. Investment in clinical care may yield smaller improvements in population 
health than equivalent investments that address social and behavioral determi-
nants. To the extent that health care investment crowds out social investment, 
substantial allocation of resources in clinical care may have an adverse effect on 
overall health, particularly on the health of the socially disadvantaged. Health 
policies need to expand to address factors outside the medical system that pro-
mote or damage health.

To help frame the policy options, we consider several issues of overriding 
potential to improve health and diminish health disparities:

• Addressing “upstream” social determinants of health. Accumulating evidence high-
lights the individual and collective contributions of education, labor, criminal 
justice, transportation, economics, and social welfare to health. Policies in 
those domains are increasingly understood to be health policies.

• Fostering health-promoting resources and reducing health-damaging risk factors throughout 
the life course. Behavioral patterns develop and play out in the context of physi-
ologic and social development, and benefits of early intervention accumulate 
over one’s lifetime. Policies that make it easier and more socially normative 
to engage in healthy behaviors have proved effective, as have policies that 
reduce the harm caused by risky behaviors.

• Improving access to, effects of, and the value of clinical health care services. Differential 
access to high-quality health care services can create health disparities. These 
inequities can be rectified by aligning reimbursement strategies to increase 
access, by expanding the array of services that are reimbursed, and by improv-
ing the quality and efficiency of services. Better links between health care 
and public health activities could increase the effects of health expenditures.

Although policymaking is necessary, it is not sufficient. Effective implemen-
tation is essential and requires continuing attention and coordination among 
different parts of government. Gaps between policies and practices have dimin-
ished the effects of excellent policy initiatives. For example, a number of poli-
cies included in the Affordable Care Act (ACA) (US Department of Health and 
Human Services, 2016) have not been implemented, because funding was not 
appropriated, not fully allocated, or misallocated. A national prevention strategy 
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(Shearer, 2010), developed by representatives of 20 federal agencies, provided 
a comprehensive agenda for prevention and recommended funding starting at 
$500 million and rising to $2 billion. However, it was never fully funded, and 
monies have been shifted for other purposes within the Department of Health 
and Human Services.

We discuss below specific policies or enhanced implementation of existing 
policies in the three vital directions. Although we frame recommendations in 
terms of the people who will benefit from them directly, family members may also 
benefit; for example, financial strain on parents or caregivers may be reduced by 
nutritional benefits provided to children. We emphasize programs that are likely 
to trigger beneficial spillovers and improve overall population health. Because 
disadvantaged and vulnerable people should benefit most from these policies, 
their enactment and implementation should also reduce health disparities.

Health Disparities and the Upstream Social Determinants of Health

Policies that improve the overall social and economic well-being of individuals 
and families will reverberate across a variety range of health outcomes and help 
to achieve health equity. Some examples follow.

Home-visiting programs in pregnancy and for parents of young children. Home-visiting 
programs, especially during pregnancy and early childhood, have demonstrated 
multiple benefits. Such programs as Healthy Families America, Nurse–Family 
Partnership, and Parents as Teachers address threats to social, emotional, and 
cognitive health in children of low-income families by assessing family needs, 
educating and supporting parents, and referring and coordinating services as 
needed. They can help parents and children to build better relationships, strengthen 
family support networks, and link families to community resources, although 
results have not been consistently strong across implementations (Olds, 2016). 
The strongest evidence is related to the Nurse–Family Partnership program, 
whose rigorous evaluations have shown better cognitive development, lower 
mortality from preventable causes, reduced arrest rates, reduced child abuse, 
and fewer days on food stamps (Office of the Surgeon General, 2001; Olds et 
al., 2002, 2004, 2014). The ACA expanded home visiting by amending Title V 
of the Social Security Act to create the Maternal, Infant, and Early Childhood 
Home Visiting Program, allocating $1.5 billion to states, territories, and tribes in 
FY2010–2015. Funding at $400 million per year was extended through September 
2017. Support for evaluation of existing programs and programmatic innova-
tions was built into the ACA mandate, and their effects on parenting behavior, 
child abuse and neglect, economic self-sufficiency, and child development are 
now being assessed.
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Earned income tax credit. Nearly 30 million families receive earned income tax 
credit (EITC) benefits, which provide cash transfers to low- to moderate-income 
working people, particularly those who have children. The federal program costs 
roughly $70 billion a year and lifts about 9.4 million families above the poverty 
line (IRS, 2016). About 80 percent of eligible families receive EITC benefits. 
Rigorous studies indicate that more generous EITC benefits predict improve-
ment in maternal health, improvements in indexes of both physical health (e.g., 
blood pressure and inflammation markers) and mental health (Evans et al. 2010), 
reductions in maternal smoking during pregnancy, healthier birth outcomes, 
decreases in childhood behavioral problems, enriched home environments for 
children, and better mathematics and reading achievement scores (Dahl et al., 
2005; Hamad and Rehkopf, 2015, 2016; Hoynes et al., 2012; Strully et al., 
2010). Benefits vary substantially between states, because many states add to the 
federal benefit package; 12 states increase the federal benefit by 20 percent or 
more. States with higher benefit rates also enjoy better health returns, and this 
suggests that greater health could be achieved by increasing the federal benefits 
to match the more generous states. EITC benefits are quite low for childless 
workers, including noncustodial parents. Improving benefits for noncustodial 
parents in New York was associated with higher employment rates and child 
support payments (Nichols and Rothstein, 2015). Greater health benefits could 
be achieved by including more people, increasing the benefit rate, and provid-
ing higher benefits.

Federal minimum wage. The current federal minimum wage—$7.25 per hour—
translates to $14,500 per year for a full-time employee and places a family of three 
far below the poverty line. Poverty is a strong predictor of poor health and earlier 
mortality not only of the worker but also of family members. A 2001 modeling 
analysis of increasing the minimum wage to $11 per hour estimated substantial 
benefits for low-income families by decreasing the risk of premature death and 
reducing sick days, disability, and depression and for children in those families 
by increasing high school completion and reducing early childbirth (Bhatia and 
Katz, 2001). EITC and minimum-wage increases are complementary (Nichols 
and Rothstein, 2015).

Although some counties and states have passed laws to raise minimum wages 
to $15 per hour, smaller increases should still have an effect on health. One of 
the immediate effects may be a reduction in food insecurity. In contemporary, 
obesogenic environments, food insecurity is linked to consumption of calorie-rich 
but nutritionally poor foods and consequent weight gain, especially in girls and 
women (Burke et al., 2016; Cheung et al., 2015). State comparisons suggest that 
minimum-wage differences have contributed to about 10 percent of the increase 
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in average body-mass index since 1970 (Meltzer and Chen, 2011). Legislation 
proposed in the 114th Congress to increase the federal minimum wage to $12 
per hour by 2020, phased in by $1 per hour each year, would likely have health 
benefits, especially among low income workers.

Occupational safety and health. Deaths of US workers on the job and from 
occupation-related diseases occur disproportionately among those who have 
limited labor-market opportunities and accept unsafe working conditions. These 
workers are commonly members of racial or ethnic minorities, immigrants, and 
people who have little education (Steege et al., 2014). The main agency charged 
with averting work-related injury and other harm is the Occupational Safety and 
Health Administration (OSHA), and substantial evidence indicates that OSHA 
enforcement activities reduce workplace injuries (Michaels, 2012; Tompa et al., 
2016). Its capacity to ensure that all workers have safe conditions is impeded by 
the granting of exemptions to many employers and by inadequate funding for 
oversight. Employers that have 10 or fewer employees are not required by OSHA 
to keep injury and illness records unless specifically instructed, and enforcement 
of occupational-safety regulations on small farms that have paid employees is 
constrained. At current funding levels, OSHA has one compliance officer for 
every 59,000 workers and 3,600 worksites (OSHA, 2016). Additional capacity 
is needed to adequately meet OSHA’s current mandate, which should also be 
expanded to smaller employers and agricultural employees.

Episodes of unusual need throughout the life course. Policies that enable individuals 
and families to deal with challenging periods and life events may be especially 
effective. Beyond supporting home visiting during pregnancy and early child-
hood noted above, several types of policies may buffer job loss and address other 
temporary periods of family need:

• expanding the Family Medical Leave Act to cover smaller employers, and 
add paid leave;

• allowing family caregivers to be financially compensated for critical care, and 
reduce the long-term labor-market effect of family caregiving;

• giving employers incentives to provide paid parental leave and paid sick leave, 
including for low-wage workers; and

• expanding unemployment insurance, especially for low-wage workers.

Most countries support time spent in caring for family members, and the avail-
ability of sick leave and parental leave is associated with better health. Across 
141 countries, neonatal, infant, and child mortality is lower in those that offer 
longer paid maternal leave (Heymann et al., 2011). Children whose parents 
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return sooner to work after birth have lower odds of being immunized against 
polio and measles (Berger et al., 2005). Dual-earner support policies in Nordic 
countries that provide child-care support and paid leave for both mothers and 
fathers are associated with lower poverty levels and infant mortality (Lundberg 
et al., 2008).

The United States is the only high-income country and one of only eight 
globally not requiring paid leave for mothers (Gault et al., 2014). The Family and 
Medical Leave Act of 1993 provided up to 12 weeks of unpaid leave a year to care 
for new children or seriously ill family members or, for a subset of employees, to 
recover from their own health conditions. However, an estimated 40 percent of 
the workforce is not covered by the Act, and many people cannot afford to take 
unpaid leave (National Partnership for Women and Families, 2016).

Adult family members also commonly require care during episodes of illness 
or age-related disability. An estimated 17 percent of Americans are providing 
care for adults, generally spouses or parents. Most caregivers are employed, and 
60 percent report having to make a workplace accommodation for caregiving 
(Weber-Raley and Smith, 2015). Such caregiving is associated with stress and 
poor health outcomes in the caregivers (Adelman et al., 2014; Capistrant et al., 
2011, 2012; Wolff et al., 2016). The growing vacuum of unmet needs calls for 
policies that ensure coverage for the role that family members increasingly have 
to play in caring for loved ones.

Vulnerability also comes with becoming unemployed. Unemployment is 
associated with cardiovascular disease, depression, substance use, and other 
health problems (Deb et al., 2011; Gallo et al., 2000). Adverse health effects 
are partially offset by unemployment insurance (Cylus et al., 2014, 2015). The 
US Department of Labor’s unemployment-insurance program provides unem-
ployment benefits to eligible workers in conjunction with individual states’ 
policies. In most states, a worker can receive up to 26 weeks of about half the 
pay received in their most recent job (Stone and Chen, 2014). That is helpful, 
but many people do not qualify, benefits differ substantially among states, and 
those who fail to find a job during the 26-week period may be left without 
income or a safety net.

Criminal justice and sentencing policies. The US incarceration rate is higher than 
that of any other country and is five times greater than the worldwide median 
(Sentencing Project, 2016). Well-documented adverse health effects of incarcera-
tion need attention, and longer-term consequences for incarcerated individuals, 
their families, and communities need to be characterized better to guide future 
reforms (NRC and IOM, 2013b). Particular attention to effects on youth involved 
with the justice system is needed for:
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• improving prison health care services to reduce infectious-disease transmis-
sion and improve care management;

• funding rigorous evaluation of programs to improve the health of people who 
are involved with the criminal-justice system and their families, including 
alternative sentencing strategies, family preservation, and reentry programs; and

• strengthening diversion and mental health court pipelines for youth. Incorporate 
mental health services and women’s health services into the juvenile crime 
system.

Incarceration increases transmission of infectious disease, such as HIV/AIDS, 
tuberculosis, and viral hepatitis; these diseases are, in turn, transmitted to the 
communities after prisoners are released (Cloud et al., 2014; Drucker, 2013). 
Despite greater health needs, health care for the incarcerated is characterized 
by delays, restrictive prescription formularies, and inadequate availability of 
acute and specialty medical care, including women’s health care (Daniel, 2007; 
Drucker, 2013; Freudenberg and Heller 2016; Travis et al., 2014). Incarceration 
has ripple effects on families: as of 2007, black children were 7.5 times more 
likely and Hispanic children 2.5 times more likely than white children to have 
an incarcerated parent. Improving health care for incarcerated people is likely 
to be cost effective and could have spillover benefits to their families and com-
munities (Hammett, 2001).

Juvenile offenders have a higher risk of early and violent death than the 
general population, and this risk is especially high for black youth (Aalsma et 
al., 2016; Teplin et al., 2005). Incarcerated youth have greater health needs 
than their nonincarcerated peers (Prins, 2014), but health care services in 
the juvenile justice system are inadequate and lack enough mental health and 
substance-abuse treatment professionals (Braverman and Murray, 2011). The 
health needs of incarcerated girls, including pregnancy testing and prenatal 
services, are routinely unmet in a system that is designed primarily for boys 
(Braverman and Murray 2011). The National Research Council report Reforming 
Juvenile Justice: A Developmental Approach proposed a developmentally informed 
framework to treat youth fairly, hold them accountable, and prevent further 
offending (NRC, 2013).

Fostering Health—Promoting Behaviors and Diminishing Risk

To grow up healthy and remain healthy into old age, people need resources 
that enable healthy behaviors, reduce environmental risks, and improve their 
capacity to maximize their own health. Investment in early life can form the 
foundation for better health later and yield enduring benefits. However, since 
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early gains can be undone by adverse environments encountered later in life, 
attention is needed at every life stage.

Nutrition assistance. Adequate nutrition from a healthy diet is necessary at all 
stages of life, but especially during pregnancy and in childhood, when growth 
is most rapid. Large-scale Supplemental Nutrition Assistance Programs (SNAPs) 
have been causally linked to greater consumption by children of fresh fruits and 
vegetables, 1 percent milk (a superior alternative to whole milk), and fewer sugar-
sweetened beverages (Long et al., 2013). A temporary expansion of SNAP benefits 
in Massachusetts was linked to reductions in inpatient Medicaid expenditures, 
which suggests that conventional benefit levels are too low (Sonik, 2016). The 
Special Supplemental Nutrition Program for Women, Infants, and Children 
(WIC) targets pregnant women and postpartum mothers who have children 0–5 
years old and combines vouchers that encourage consumption of lower-fat milk, 
fruits, vegetables, and whole grains; nutritional and health counseling, including 
promotion of breastfeeding; and referrals to health care and social-service pro-
viders. Participation in WIC has been associated with better birth outcomes and 
higher child-immunization rates. SNAP serves roughly 45 million households a 
month but is thought to miss about 17 percent of eligible participants. Expanded 
enrollment and greater attention to nutritional impact of benefits is needed.

Children’s cognitive and social skills. A child’s brain development can be impaired by 
exposure to adversity and lack of responsive, stimulating environments (Hertzman 
and Boyce, 2010). Children in low-income families are exposed to fewer words 
and less-affirming responses, and this results in a more constricted vocabulary 
and a relative disadvantage by the time they begin formal schooling (Hart and 
Risley, 2003). Children in such environments benefit from high-quality child 
care. For example, low-income children randomized to attend a preschool that 
combined a half-day session with family home visits showed long-term cognitive 
and social benefits; the program generated a financial return on investment in 
the form of savings on remedial education, incarceration, and teen pregnancies 
(Knudsen et al., 2006). The best available evidence indicates that high-quality 
early education programs have both social and health benefits (Campbell et al., 
2014; Community Preventive Services Task Force, 2015; Duncan and Magnuson, 
2013). However, although the programs set the stage for success, their gains can 
be undermined if children do not have access to good K–12 schooling. Racial 
and socioeconomic differences in school quality may thus translate into health 
disparities (Duncan and Murnane, 2014; Keating and Simonton, 2008).

The strongest current evidence on early education relies on a relatively small 
number of rigorously conducted studies. We lack sufficient evidence on how 
variations in program design may modify short-term and long-term effects. 
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Programs and school improvements are likely to be phased in over time, allow-
ing for experimentation and continued research to identify opportunities for 
improvements in program effectiveness and efficiency. Therefore, priorities 
should be placed on:

• expanding access to high-quality child care and preschool and promoting 
high-quality primary and secondary schools; and

• supporting research on the effects of child care and education programs on 
health and development.

Healthy behavior incentives. Health behaviors account for over one-third of pre-
mature deaths and are strongly influenced by socioeconomic factors (McGinnis 
et. al., 2002). Smoking, lack of exercise, and diet are among the most important 
known determinants of health. Market practices that encourage health-damaging 
behaviors call for offsetting policies that create disincentives to engage in them, 
such as:

• supporting FDA regulation to reduce the nicotine in cigarettes to below an 
addictive threshold;

• encouraging the further adoption and rigorous evaluation of city and state 
taxes for tobacco and sugar-sweetened beverages with emphasis on using 
generated funds to support high-priority health programs and inform con-
sideration of a federal tax; and

• encouraging city and state policies to use and evaluate cross-subsidies that 
increase the costs of foods high in fat, salt, or sugar and decrease costs of other 
foods in restaurants and grocery stores.

Policies and interventions that target use of combustible cigarettes have resulted 
in a marked drop in consumption over the last few decades. It is consistent with 
microeconomic theory that increasing the purchase price of cigarettes through 
added taxes substantially contributed to the marked decline in use and a later 
decrease in smoking-related diseases (Colchero et al., 2016). However, tobacco 
use remains an important contributor to premature mortality: nearly 17 percent 
of Americans smoke, and rates are higher among those who have lower income 
and education. Quitting is made harder by the fact that combustible cigarettes 
are designed with nicotine concentrations that engender physiologic addiction. 
Reduced-nicotine cigarettes facilitate smoking cessation (Donny et al., 2015). 
Greater gains in reducing smoking could be made if manufacturers reduced the 
amount of nicotine in cigarettes to a nonaddictive concentration (Fiore, 2016).
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Food marketers, including restaurants, grocery stores, bodegas, and food 
companies, similarly influence consumption patterns. Some of their actions are 
contributing to overconsumption and overweight and increasing the risks of 
diabetes and other chronic conditions (Bartlett et al., 2014). Offsetting actions 
include making healthier options more salient, easier to access, and less expensive 
and promoting their selection as a default. Small demonstration programs suggest 
that increasing the cost of sugar-sweetened beverages could reduce overweight 
and obesity. Berkeley, California, and Philadelphia, Pennsylvania, are using 
funds generated by increasing taxes on sugar-sweetened beverages to fund other 
high-priority health programs (such as universal preschools). One concern is 
that such a tax is potentially regressive in creating a greater economic burden 
on low-income consumers. However, the counterargument is that the resulting 
disincentive would be particularly beneficial to that population by reducing its 
consumption of a health-damaging product and that it would benefit dispro-
portionately from the services enabled by the revenues.

Firearm safety. Injuries from firearms are an important and preventable source of 
health disparities, especially for youth and young adults, for whom gun incidents 
are the second leading cause of death. Homicides are visible and garner attention, 
but firearm suicides are nearly twice as common as firearm homicides—21,175 
versus 11,208 in 2013 (Xu et al., 2016). Their occurrence in the United States 
is 6 times greater than the average in 23 other high-income OECD countries 
(Richardson and Hemenway, 2011). In addition, accidental discharges of firearms 
cause about 500 deaths per year, including deaths involving guns picked up by 
very young children.

Firearm injury is a public health concern and should be dealt with accordingly. 
More than is the case with any other health issue, developing and testing effec-
tive programs and policies to reduce firearm-related morbidity and mortality 
are hampered both by a paucity of relevant data and the lack of a coordinated 
approach to regulation of what is a dangerous consumer product.

Most Americans want such strategies as universal background checks and 
assault weapons bans (Gallup Surveys, 2016), which could reduce injuries and 
deaths without curtailing legitimate uses of firearms. Background checks would 
not only reduce homicides (Rudolph et al., 2015) but lower the number of com-
pleted suicides inasmuch as such acts are often impulsive and may be averted 
owing to the time needed for the background check (Miller and Hemenway, 
2008). Firearm manufacturers are not subject to the same design standards as 
are imposed on other consumer products; such standards could reduce the risk 
of unintentional harm and the use of firearms against others, including law 
enforcement personnel.
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Pressing firearm safety priorities include

• creating a national research infrastructure that includes sustained funding of 
the National Violent Death Reporting System to enable more research on 
public health approaches to promoting gun safety;

• requiring permits, comprehensive background checks, and waiting periods 
for firearm sales, and require firearms dealers to implement them; and

• encouraging application of federal health and safety oversight to firearm design 
similar to that involving other dangerous consumer products.

Health Care Financing Strategies to Reduce Health Disparities

The traditional models for financing medical care in the United States deliver 
less than optimal population health, allow substantial health disparities, and exac-
erbate the burgeoning cost of medical care. Expenditures on clinical care have 
an opportunity cost, and the amount of money devoted to health care delivery 
makes it difficult to provide sufficient support for other kinds of investment that 
would have greater health benefits. The US medical care system emphasizes 
treating illness over preventing disease; this is the case for mental health and 
substance-abuse disorders as well as for physical diseases (Frank and Glied, 2006). 
Large sums are spent when people are acutely ill; much less is spent to prevent 
illness or manage chronic disease. Economic incentives underlie the discrep-
ancy (Cutler, 2014). Both public and private payers for medical care generally 
reimburse physicians on a fee-for-service basis, and payment is based on the 
volume and intensity of services provided. More acute services are reimbursed 
better than less acute ones; this reflects, in part, a natural desire to provide help 
to those in crisis. This financing structure results in extensive care provision 
in acute settings, insufficient care in less intense situations, and inattention to 
social causes of disease. Steps that can be taken to rectify that imbalance would 
improve overall population health and reduce disparities.

Several new initiatives have the potential to increase access to care, reduce 
the cost of care to free resources for public health priorities, and improve the 
quality of care. The ACA provides opportunities to link efforts in the clinic 
with those in the community. As part of moving from a volume-based health 
system to a value-based health system, current demonstration projects funded 
by the Department of Health and Human Services are examining whether and 
how integration of public health activities with clinical care systems can improve 
population health, enhance quality, and lower costs. Team-based approaches 
to patient-centered care and prevention are receiving heightened attention. 
Community-based demonstration projects, such as State Innovation Models and 
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Accountable Health Communities, offer special opportunities to establish such 
linkages and address social determinants of health.

Alternative payment models. Two commonly proposed alternative payment 
mechanisms deviate from the predominant fee-for-service reimbursement model. 
The first is the pay-for-performance system, in which higher-quality care is 
reimbursed more than lower-quality care. For example, for a person who has 
a chronic health problem, the traditional fee-for-service reimbursement model 
pays the primary care physician or specialist for each visit, whether or not it 
adequately addresses the patient’s needs. In a pay-for-performance system, qual-
ity is based on the proportion of a provider’s patients with the illness who are 
receiving appropriate therapy, and on how many acute episodes are prevented. 
Physicians who adhere to guideline recommendations better and have fewer 
acute incidents among their patients receive financial bonuses.

A second alternative payment model is a bundled payment or global payment 
system in which a fixed amount is paid for each patient, depending on the patient’s 
diagnosis and disease severity, regardless of what services are provided. The clini-
cian is responsible for all the costs of care management. For example, a physician 
who successfully works with a patient to take needed medications and avoids 
inpatient care would keep the savings from prevented hospitalizations. Bundled 
payment models generally provide bonus payments for higher quality of care.

Payment mechanisms that value prevention over acute care should encourage 
providers to address social factors that drive the need for services. However, ill-
planned implementation of such policies could backfire if incentives discourage 
caring for vulnerable populations. Quantifying the costs associated with their 
care is an important challenge in both bundled payment and pay-for-performance 
models (NASEM, 2016; Sills et al., 2016). If extra costs associated with caring 
for impoverished or socially marginalized patient groups are not fully captured 
in metrics of patient illness (such as number of comorbid conditions), the result-
ing inadequate adjustment in calculating reimbursement structures could foster 
discrimination by care providers and financially handicap safety-net providers.

Recent pay-for-performance and bundled payment experiments have had 
encouraging results (Cutler, 2015). Pay-for-performance systems have been 
associated with increased care quality but less cost savings. Bundled pay-
ment systems are associated with both quality improvements and cost savings 
(Nyweide et al., 2015; Rajkumar et al., 2014; Swchwartz et al., 2015; Song 
et al., 2014).The Department of Health and Human Services has proposed 
expanding the use of alternative payment structures in Medicare with a goal of 
30 percent of Medicare payments on an alternative payment basis by 2016 and 
50 percent by 2018 and most of the other payments tied to quality. However, 
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more remains to be done to expand the programs, including involvement of 
private payers, and appropriate targets should be set to accelerate movement 
to alternative payment models.

Health insurance coverage. People who do not have health insurance receive less 
care than those who do have health insurance, including preventive care and 
screening (Baicker et al., 2013; Sommers et al., 2014), and their health may suffer 
as a result. In 2014, about 33 million Americans were uninsured for at least part 
of the year. The ACA improved health care access substantially by establishing 
health insurance exchanges, although enrollment in exchanges varies by state. 
Universal access to Medicaid was intended for people who had incomes up to 138 
percent of the federal poverty line, and subsidies for health insurance for those 
who had incomes of 138 percent to 400 percent of the poverty line. However, 
the Supreme Court ruling in NFIB v. Sebelius allowed states to opt out of the 
Medicaid expansion, and about 3 million potentially eligible people live in states 
that opted out. Nevertheless, about 20 million people have obtained coverage under 
the ACA. Efforts needed to meet the nation’s intent to ensure coverage include

• encouraging states to opt into the Medicaid expansion; and
• determining which areas have relatively low enrollment in health insurance 

exchanges and target enrollment efforts in these areas.

Chronic disease and oral health. More comprehensive health care coverage con-
tributes to better health. When coverage is narrower, people use fewer services, 
and quality of care suffers (Brot-Goldberg et al., 2015; Lohr et al., 1986). The 
ACA limited the cost sharing that can be required in insurance, but the mini-
mum policies are not particularly generous, and greater coverage is needed to 
enable better care for chronic disease.

Many people suffer from chronic illnesses (such as hypertension, hypercholes-
terolemia, diabetes, and mental illness) that often can be treated with relatively 
inexpensive pharmaceuticals, but high cost sharing may inhibit their use. For 
example, each $10 increase in monthly cost sharing reduces use of chronic care 
medications by about 5 percent (Goldman et al., 2007). The ACA requires 
insurers to cover, with no cost-sharing, preventive services that are shown to 
be effective. That principle can be extended to chronic disease management, 
starting with therapies that are inexpensive and highly effective.

The services covered by the policies should include dental care (Donoff et al., 
2014). Oral health problems, such as inflammation of the gums, can trigger or 
exacerbate other health problems, such as heart disease, pulmonary disease, and 
poor perinatal health (HHS, 2000). Health insurance generally omits access to 
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all but emergency dental services and provides less access to dental care than to 
medical care. Beyond possible overall costs savings from an investment in oral 
health ( Jeffcoat et al., 2014), better oral health is important in its own right and 
may even have spillover effects on socioeconomic outcomes (Glied and Neidell, 
2010). ACA expanded dental coverage for children but not for adults.

Pressing priorities therefore include

• requiring Medicare Part D and exchange health plans to cover chronic disease 
care that leading bodies certify is highly effective, that has only modest cost, 
and whose cost is a barrier to using the service;

• expanding Medicare, Medicaid, and exchange health plans to cover dental 
care; and

• expanding standards for primary care medical homes and other advanced primary 
care practice designs to allow adequate access to and use of preventive dental care.

Conclusion

The emphasis in our health system on medical treatments for acute problems 
has yielded benefits for some but has failed to achieve the levels of population 
health and longevity enjoyed by other nations. Overcoming our national health 
disadvantage will require rebalancing our priorities to focus more on preventing 
or ameliorating health damaging social conditions and behavioral choices. It is an 
issue not of how much money is invested in health but of whether the dollars are 
spent on factors that provide the greatest benefit. Moreover, a number of policies 
addressing social and behavioral determinants of health would entail little or no 
additional cost. This paper has presented only a sample of the wide array of policy 
options that address social and behavioral determinants of health. Such policies 
typically are not viewed as “health policies” but, in fact, have great potential to 
reduce health disparities and improve the health and longevity of all Americans.

SUMMARY RECOMMENDATIONS FOR  
VITAL DIRECTIONS

1. Strengthen assessment and action on health-impacting social policies.
2. Expand policies that increase resources and environments fostering 

healthy behaviors.
3. Extend the reach and transform the financing of health care services.
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The proportion of the US population over 65 years old is increasing dramati-
cally, and the group over 85 years old, the “oldest old,” is the most rapidly 

growing segment. People who survive into higher ages in America, which 
itself is an aging society, face a suite of competing forces that will yield healthy 
life extension for some and life extension accompanied by notable increases in 
frailty and disability for many. We spend more, for worse outcomes, than many 
if not all other developed countries, including care for older persons. Looking 
forward, our health care system is unprepared to provide the medical and support 
services needed for previously unimagined numbers of sick older persons, and we 
are not investing in keeping people healthy into their highest ages. This paper 
summarizes the opportunities for valuable policy advances in several important 
spheres that are central to the health and well-being of older persons. In all of 
them, concerns regarding disparities in health and the severe concentration of 
risk among the poorest and least educated members of our society present special 
opportunities for progress and these issues are addressed in detail in other papers 
in the Vital Directions series.

Key Trends in Demography and Health Equity 
in the 21st Century

Aging and health intersect both at the level of the individual and at the level 
of the entire society. For individuals, the extension of life achieved in the past 
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century as a product of advances in public health, socioeconomic development, 
and medical technology constitutes a monumental achievement for humanity. 
Most people born today will live past the age of 65 years, and many will survive 
past the age of 85 years, but life extension comes with a Faustian trade. Modern 
medical advances will no doubt endure, but it is possible that continued success 
in attacking fatal diseases could expose the saved population to a higher risk of 
extreme frailty and disability as disabling diseases accumulate in aging bodies.

The aging of our society, reflecting the rapidly increasing proportion of older 
people relative to the rest of the population, is a product of two major demo-
graphic events: the substantial increase in life expectancy and the baby boom. 
At the societal level, this population shift will place great pressure on our fragile 
systems of health care, public health, and other supports for older persons. Past 
increases in life expectancy are impressive, but the more recent news is not as 
good in America. In the middle 1980s, life expectancy of women in the United 
States was about the average of that in Organisation for Economic Co-operation 
and Development (OECD) countries. Since 2000, we have ranked last, and the 
gap between the United States and other OECD countries in health status is 
also widening. Contributors to the absolute increases in poor health experienced 
by the most disadvantaged Americans, the poor and less educated, include the 
concentration in these groups of multiple risk factors, including smoking, obesity, 
gun violence, and increased teenage pregnancy (NASEM, 2015; NRC, 2012; 
Schroeder, 2016).

As America ages, it becomes more diverse. By 2030, the non-Hispanic white 
population will be the numerical minority in the United States. Increased longev-
ity is prevalent among several ethnic and racial groups (such as black, Chinese, 
Japanese, Cuban, and Mexican American). Younger Hispanics, the most rapidly 
growing group in our population, are generally US-born and have both higher 
fertility rates and much higher disability rates than older Hispanics, who are 
more likely to be foreign-born.

As discussed in detail in other discussion papers in the Vital Directions series, 
owing largely to socioeconomic factors, many racial and ethnic groups, espe-
cially blacks, are at disproportionate risk for adverse health outcomes over the 
life course compared with whites. Many factors may contribute to the disparity, 
including biologic disposition to dietary and lifestyle behaviors and failure to 
receive adequate health care. Given complex sociohistorical contexts, com-
parisons between racial and ethnic groups may be less useful than comparisons 
among people within groups—for example, according to socioeconomic status 
(SES)—in uncovering specific mechanisms.
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SES-based racial and ethnic group disparities exist in both physical and mental 
well-being, even where access to health care is equal. Although targeted policy 
considerations regarding disparities are not provided here, it is important to 
understand that disparities constitute an important target for improvements in 
each of the key areas we identify for action. Issues of health disparity are addressed 
more specifically in the Vital Directions Perspective on addressing health dispari-
ties and the social determinants of health (see Chapter 3; Adler et al., 2016).

Key Opportunities for Progress
Enhancing Delivery of Effective Care for Those Who Have  

Multiple Chronic Conditions

The health care needs of older adults coping with multiple chronic condi-
tions, which account for a vast majority of Medicare expenditures, are poorly 
managed (MedPAC, 2014). Effective management that engages older adults, 
family caregivers, and clinicians in collaboratively identifying patients’ needs 
and goals and in implementing individualized care plans is essential to achieve 
higher-value health care. Evidence-based approaches to care management are 
available, but the uptake and spread of most models have been sporadic and slow.

Many effective approaches to enhancing delivery of care for older persons 
have been developed; the problems have generally been in dissemination and 
implementation, often owing to lack of funding. Examples of such programs are 
the following:

• Care options in varied settings: the Transitional Care Model (TCM). The TCM is 
an advanced-practice, nurse-coordinated, team-based care model that targets 
at-risk community-based older adults who have multiple chronic conditions 
and their family caregivers. In several clinical trials funded by the National 
Institutes of Health, the TCM has consistently demonstrated improvements 
in patients’ care experiences, health, and quality-of-life outcomes while 
decreasing total health care costs (Naylor et al., 2004).

• Care options in nursing homes: the Interventions to Reduce Acute Care Transfers 
(INTERACT) program. The INTERACT program includes a variety of com-
munication, decision-support, advance care planning and quality-improvement 
tools, all designed to support nursing home staff efforts to prevent avoid-
able rehospitalizations of residents. In a typical 100-bed nursing home, the 
INTERACT program was estimated to reduce rehospitalizations by an average 
of 25 per year for a net savings of $117,000 per facility (Ouslander et al., 2011).
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• Care options in the community: home-based primary care. Programs that deliver 
team-based primary care in the home for people who have advancing chronic 
conditions have been shown to be very effective by the Department of Veterans 
Affairs and in a Medicare demonstration (Independence at Home).

Delivery-of-Care Policy Alternatives

• Widespread adoption of high-value, rigorously evidence-based best practices with 
demonstrated longer-term value that target older adults, such as those listed above 
(Naylor et al., 2014), should be encouraged. Resources now targeted to short-
term results for older adults who have multiple chronic conditions, such as those 
focused on reducing 30-day rehospitalizations, should be redirected to longer-
term solutions that align closely with the needs and preferences of this population.

• New models of care for older adults in such neglected areas as prevention, 
long-term care, and palliative care should be developed.

• The Public Health Service should strengthen its efforts, such as the “Healthy 
People” program, to foster a prevention and health-promotion agenda for 
longer lives with a deep grounding in socioeconomic determinants of health.

• Robust metrics of effective care management for vulnerable older adults 
should be developed with emphasis on outcomes that matter to patients and 
their family caregivers.

Strengthening the Elder Care Workforce

One of the greatest challenges to the capacity of our health care system to 
deliver needed high-quality services to the growing elderly population resides 
in the current and likely future inadequacy of our workforce, including both 
the numbers of workers and the quality of their training.

The Institute of Medicine, now the National Academy of Medicine, drew 
attention to this issue first in 1978 (IOM, 1978), again in 1987 (Rowe et al., 
1987), and more recently in its 2008 report, Retooling for an Aging America, which 
reported an in-depth analysis of the future demand for and the recruitment and 
retention challenges surrounding all components of the geriatric health care 
workforce. Despite increased awareness of the impending workforce crisis, the 
problems persist almost a decade later.

The Professional Health Care Workforce

We have an alarming dearth of adequately prepared geriatricians, nurses, social 
workers, and public health professionals. The number of board-certified geriatri-
cians, estimated at 7,500, is less than half the estimated need, and the pipeline of 
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geriatricians in training is grossly inadequate. The reasons are many, but a prominent 
impediment is the substantial financial disadvantage facing geriatricians. Working 
in fee-for-service systems, which continue to dominate health care payment, inter-
nists or family physicians who complete additional training to become geriatricians 
can expect substantial decreases in their income despite their enhanced expertise. 
The reason for this is that the care they provide is more time intensive and all their 
patients will be on Medicare or on Medicare and Medicaid simultaneously (“dual 
users”), as opposed to the mix of Medicare and commercially insured patients served 
by most general physicians. The failure of Medicare to acknowledge the value of 
the enhanced expertise punishes those dedicated to careers in serving the elderly 
(IOM, 2008). Approaches are needed not only in the fee-for-service system that 
accounts for most of Medicare but also in increasingly important population-based 
approaches such as accountable care organizations (ACOs).

Nursing is also deficient in geriatrics. Fewer than 1 percent of registered nurses 
and fewer than 3 percent of advanced-practice registered nurses are certified in 
geriatrics. One of the major impediments for nurses is related to the lack of suf-
ficiently trained faculty in geriatric nursing. The same can be said of pharmacists, 
physical therapists, social workers, occupational therapists, and the full array of 
allied health disciplines (IOM, 2008).

Besides the insufficient numbers, there is a growing awareness that the greater 
problem—which may be amenable to more rapid improvement if appropriate policies 
are put into place—is the lack of sufficient training and competence of all physicians 
and nurses who treat older patients in the diagnosis and management of common 
geriatric problems. This issue of geriatric competence of all health care providers 
may be the number one problem we face in delivering needed care for older persons.

An additional critically important issue is related to the lack of effective coor-
dination of specialists such as geriatricians with primary care providers. Such 
lack of coordination seems worst in traditional fee-for-service settings and may 
be less severe in population-based settings, such as ACOs.

Direct Care Workers

Direct care workers—certified nursing assistants (CNAs), home health aides, 
and home care and personal care aides (1.4 million in 2012)—provide an esti-
mated 70 percent to 80 percent of the paid hands-on care to older adults in 
nursing homes, assisted-living homes, and other home- and community-based 
settings (Eldercare Workforce Alliance, 2014). From 2010 to 2020, available jobs 
in those occupations are expected to grow by 48 percent (in contrast with all 
occupational growth of just 14 percent) at the same time that the availability of 
people most likely to fill the occupations is projected to decline (Stone, 2015).
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Recruiting and retaining competent, stable, direct care workers are serious 
problems in many communities around the country. Turnover rates are above 
50 percent. Many factors contribute to the turnover, but two major issues are 
low wages (median hourly wages of CNAs, home health aides, and personal care 
workers in 2014 were $12.06, $10.28, and $9.83, respectively) (BLS, 2016a,b,c) 
and inadequate training and supervision. Federal regulations require CNAs and 
home health aides employed by Medicare- or Medicaid-certified organizations to 
have at least 75 hours of training; that is less than some states require for crossing 
guards and dog groomers. There are no federal training requirements for home 
care and personal care workers.

An important issue related to both the professional and the direct elder care 
components of the workforce is ensuring competence in the recognition, pre-
vention, and management of elder abuse and neglect—a problem that may be 
especially critical in underprivileged populations.

Workforce Policy Alternatives

Enhancing Geriatric Competence—Priority Considerations

• Physician and nurse training in all settings where older adults receive care, 
including nursing homes, assisted-living facilities, and patients’ homes.

• Demonstration of competence in the care of older adults as a criterion for all licen-
sure, certification, and maintenance of certification for health care professionals.

• Federal requirements for training of at least 120 hours for CNAs and home 
health aides and demonstration of competence in the care of older adults as 
a criterion for certification. States should also establish minimum training 
requirements for personal care aides.

• Incorporation by the Centers for Medicare & Medicaid Services (CMS) of 
direct care workers into team-based approaches to caring for chronically 
disabled older adults.

Increasing Recruitment and Retention—Priority Considerations

• Public and private payers providing financial incentives to increase the number 
of geriatric specialists in all health professions.

• CMS extending graduate medical education payments to cover costs of resi-
dency training to public health physicians and nurses to support their training 
in geriatric care and health promotion.

• All payers including a specific enhancement of reimbursement for clinical 
services delivered to older adults by practitioners who have a certification of 
special expertise in geriatrics.
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• The direct care workforce being adequately compensated with a living wage com-
mensurate with the skills and knowledge required to perform high-quality work.

• States and the federal government instituting programs for loan forgiveness, 
scholarships, and direct financial incentives for professionals who become geriatric 
specialists. One such mechanism should include the development of a National 
Geriatric Service Corps, modeled after the National Health Service Corps.

• The Department of Labor and the Department of Health and Human Services 
(specifically, CMS and the Health Resources and Services Administration) 
developing apprenticeship opportunities for direct care workers in the whole 
array of long-term support and service settings.

Social Engagement and Work-Related 
Strategies to Enhance Health in Late Life

It is now widely accepted that social factors play an important role in determining 
health status. As mentioned previously, the issues of social determinants of health 
status are addressed in detail in other discussion papers in the Vital Directions 
series. Nonetheless, one aspect of particular importance to older persons deserves 
attention here. A vast body of research indicates that the degree to which men 
and women are “connected” to others, including volunteerism and work for 
pay, is an important determinant of their well-being.

Engagement

The effect of deficient social networks and relationships on mortality is similar 
to that of other well-identified medical and behavioral risk factors. Conversely, 
social engagement—through friends, family, volunteering, or continuing to 
work—has many physical and mental benefits.

Over the past 15–20 years, older people have become more isolated and new 
cohorts of middle-aged adults, especially those 55–64 years old, have shown a 
major drop in engagement. In addition, national volunteer efforts—such as Foster 
Grandparents program, the Retired and Senior Volunteer Program (RSVP), and 
the Senior Companions program—reach only a small percentage of the eligible 
target audience and have long waiting lists. Programs with high impact on the 
volunteers and recipients, such as the Experience Corps, have an inadequate 
number of high-impact opportunities because of low financing.

Work

An impressive and growing body of evidence suggests that working is health 
promoting as well as economically beneficial. With overall increasing healthy 
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life expectancy, many Americans will be able to work longer than they do now. 
Working longer will be health promoting for many Americans, providing not 
only additional financial security but also continued opportunities for social 
engagement and participation in society. Leave policies related to employee and 
family sickness are essential to enable workers to remain in the workforce until 
retirement and at the same time provide social support for their families.

Work-Related and Engagement-Related Policy Alternatives—Priority Considerations

• Strengthening leave policies related to employee and family sickness.
• Evaluating engagement as a core competence of the care plan for older adults.
• Restoring Medicare as the primary payer for health insurance claims for older 

workers of all employers, with a major communication effort to bring this to 
the attention of employers and beneficiaries.

• Incentivizing work redesign to increase schedule control and increase oppor-
tunities for work–family balance.

• Providing a choice of retirement options so that people who cannot continue 
to work full time or in their previous jobs because of functional limitations 
can remain engaged in flexible, part-time, seasonal, or less demanding roles.

• Strengthening on-the-job and community college training programs to hone 
skills and assist middle- and later-life workers in continuing to work or in 
transitioning to new types of jobs.

• Providing business tax credits for reinvestment in skill development.
• Strengthening neighborhoods through transportation and housing policies are 

needed that aim to keep older men and women engaged in their communities.
• Reengineering federal volunteer programs such as Foster Grandparents, 

RSVP, and Senior Companions to serve a much larger portion of the poten-
tial beneficiaries.

• Broadly disseminating intergenerational volunteer programs, such as Experience 
Corps, which benefit youth and seniors.

Advanced Illness and End-of-Life Care

At some point, the vast majority of older people will face advanced illness, 
which occurs when one or more conditions become serious enough that gen-
eral health and functioning decline, curative treatment begins to lose its effect, 
and quality of life increasingly becomes the proper focus of care. Many such 
people receive care that is uncoordinated, fragmented, and unable to meet 
their values and preferences. That often results in unnecessary hospitalizations, 
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unwanted treatment, adverse drug reactions, conflicting medical advice, and 
higher cost of care.

In September 2015, the Institute of Medicine released Dying in America: Improving 
Quality and Honoring Individual Preferences Near the End of Life. The report indicated 
that there exists a strong body of evidence that can guide valuable improvements 
in this area, including not only enhancements in the quality and availability of 
needed care and supports but also strengthening of our overall health system. The 
report noted a number of important topics to be addressed, including fragmented 
care, inadequate information, widespread lack of timely referral to palliative care, 
inadequate advanced care planning, and insufficient clinician–patient discourse 
about values and preferences in the selection of appropriate treatment to ensure 
that care is aligned with what matters most to patients.

Regarding support for clinicians, Dying in America found that there is insuf-
ficient attention to palliative care in medical school and nursing school cur-
ricula, that educational silos impede the development of professional teams, 
and that there are deficits in equipping physicians with communication skills. 
Since Dying in America was issued, there has been progress in many arenas, 
including the decision by CMS to pay for advance planning discussions by clini-
cians with their patients and continued development of innovative approaches 
to the delivery of palliative care, such as that adopted by Aspire Health, but 
critical gaps persist.

Advanced Illness and End-of-Life Care—Policy Alternatives

• Government and private health insurer coverage for the provision of com-
prehensive care for people who have advanced serious illness as they near the 
end of life.

• Access to skilled palliative care for all people who have advanced serious ill-
ness, including access to an interdisciplinary team, in all settings where they 
receive care, with an emphasis on programs based in the community.

• Standards for advanced-care planning that are measurable, actionable, and 
evidence based, with reimbursement tied to such standards.

• Appropriate training, certification, or licensure requirements for those who 
provide care for patients for advanced serious illness as they near the end of life.

• Integration of the financing of federal, state, and private medical and social 
services for people who have advanced serious illness as they near the end 
of life.

• Public education by public health organizations, the government, faith-based 
groups, and others about advanced-care planning and informed choice, as well 
as efforts to engender public support for health system and health policy reform.
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• Federally required public reporting on quality measures, outcomes, and costs 
regarding care near the end of life (e.g., in the last year of life) in programs 
that it funds or administers (such as Medicare, Medicaid, and the Department 
of Veterans Affairs).

Vital Directions

We identify four vital directions for improvement in our capacity to enhance 
well-being and health care for older Americans:

1. Develop new models of care delivery. New models can increase efficiency and 
value of cost delivery in various care settings and are especially needed for 
the management of patients who have multiple chronic conditions. Many 
new evidence-based models are available but have not been widely adopted.

2. Augment the elder care workforce. There are and will be substantial deficien-
cies not only in the number of physicians, nurses, and direct care workers 
who have special training and expertise in geriatrics but in the competence 
of health care workers generally in the recognition and management of 
common geriatric problems. Addressing these quantitative and qualitative 
workforce gaps will increase access to high-quality and more efficient care 
for older persons.

3. Promote the social engagement of older persons. Engagement in society, whether 
through work for pay or through volunteering, is known to have substan-
tial beneficial effects on several aspects of well-being in late life. Evidence 
suggests that older persons are becoming less engaged, and vigorous efforts 
to promote engagement can yield important benefits for them and for the 
productivity of society.

4. Transform advanced illness care and care at the end of life. Many people who have 
advanced illness and especially those nearing the end of life receive care 
that is uncoordinated, fragmented, and unable to meet their values and 
preferences. Wider dissemination of available, proven effective strategies 
can enhance well-being and dignity while avoiding unnecessary hospital-
izations, unwanted treatment, adverse drug reactions, conflicting medical 
advice, and higher cost of care.

The suggestions offered in this paper are within reach, and none is expected to 
be associated with great cost. In many cases, they call for support of strategies that 
have been proved to be effective but have not been disseminated widely because 
of structural or funding limitations in our system. Useful change in all sectors 
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will probably require several years, so urgent action is required now if we are to 
be prepared when the “age wave” hits. The price of failure would be great, not 
only with respect to inefficiency but with respect to continued misuse of precious 
resources, increases in functional incapacity and morbidity, and loss of dignity.

SUMMARY RECOMMENDATIONS FOR  
VITAL DIRECTIONS

1. Develop new models of care delivery.
2. Augment the elder care workforce.
3. Promote the social engagement of older persons.
4. Transform advanced illness care and care at the end of life.
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Smoking, obesity, inactivity, and excess intakes of added sugar, saturated fats, 
and salt are major contributors to the rates of chronic disease in the United 

States, and the prevalence and costs of chronic diseases associated with those 
modifiable behaviors account for a growing share of our gross domestic prod-
uct. Our medical system has evolved to treat people for diseases that result from 
these behaviors rather than to prevent the diseases. However, as described in the 
following sections, the prevalence of the diseases associated with the behaviors 
greatly exceeds the capacity of our medical system to care for people who have 
them. Furthermore, few providers are trained to deliver effective behavioral-
change strategies that are targeted at the risk factors to prevent their associated 
diseases. There is a need for broader preventive solutions that focus on the social 
and environmental determinants of chronic diseases.

A variety of policy and environmental changes have begun to improve those 
health-related behaviors through deterrents, such as tobacco taxes, or through 
product reformulation, such as reduction in the sodium content of processed foods. 
But, the contributions of tobacco use, inactivity, and poor diet to chronic-disease 
rates remain high, and efforts to prevent and control the cooccurring epidem-
ics of obesity, cardiovascular disease, diabetes, and cancer must be sustained. 
The success of these efforts requires multicomponent strategies implemented in 
multiple sectors and settings. Many of the strategies are being undertaken. In 
the sections that follow, we expand on the magnitude of the challenge, point 
to successful initiatives that are under way, and identify the most promising 
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opportunities. Perhaps the biggest challenge is in learning how to implement 
what we know needs to be done.

The Magnitude of the Challenge:  
Key Issues and Cost Implications

Tobacco

Despite substantial efforts to prevent the onset of smoking and increase rates of 
smoking cessation, smoking is still a major cause of chronic obstructive pulmonary 
disease, heart attack, and lung cancer. For every person who dies from smoking, 
20 suffer serious smoking-related illnesses. Smoking costs the United States $170 
billion in health care expenditures and $156 billion in lost productivity—a total 
economic impact of $326 billion—per year (CDC, 2016).

Obesity

According to the National Health and Nutrition Examination Survey 
(NHANES), conducted by the Centers for Disease Control and Prevention 
(CDC), obesity is present in almost 38 percent of US adults (Ogden et al., 2015), 
is a major cause of heart disease and type 2 diabetes mellitus, and is associated 
with 16 percent to 20 percent of adult cancers. Rates of obesity and severe obe-
sity are greatest in Hispanic and black women. A recent estimate suggested that 
the medical costs of adult obesity in the United States amounted to almost $150 
billion per year (Finkelstein et al., 2009).

Some 17 percent of US children and adolescents have obesity. Although national 
rates of obesity in children 2–5 years old have recently decreased and rates in older 
children appear to have stabilized (Ogden et al., 2015), rates of severe obesity in 
children have increased (Ogden et al., 2016). The increase in the prevalence of 
severe obesity in children and adults suggests that the associated medical costs 
will increase. Those observations emphasize the need for continued efforts to 
prevent obesity in children and young adults and to improve the efficacy and 
cost effectiveness of treatment in these groups. “Issue fatigue” and the cultural 
normalization of obesity constitute major challenges.

Foods and Beverages That Contibute to Obesity

Patterns of consumption of foods and beverages that contribute to obesity 
offer opportunities for improvement and help to identify the ethnic differences 
that contribute to diet-related health inequities. In 2009–2010, highly processed 
foods accounted for 58 percent of total energy intake (TEI) and 90 percent of 
energy intake from added sugars (Steele et al., 2016). Sugar drinks (SDs)—sodas, 
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non-100 percent juices, isotonic and energy drinks, and sweetened teas and cof-
fees—are the largest contributors to sugar intake and accounted for about 150 kcal/
day in youth and adults in 2009–2010 (Kit et al., 2013). Despite recent reductions 
in mean SD consumption, the prevalence of sports/energy-drink consumption 
more than doubled from 1999–2000 to 2007–2008 in all age groups, and the 
prevalence of heavy SD consumption (≥500 kcal/day) increased in children 2–11 
years old and was unchanged in adults (Han and Powell, 2013). The types of 
SDs consumed vary, but black children and adolescents and low–socioeconomic 
status children, adolescents, and adults are more likely to be heavy SD consumers 
(Han and Powell, 2013). Low-cost targeted advertising and the wide availability 
of SDs contribute to increased consumption by those groups.

Consuming foods away from home (FAFH), particularly from restaurants, has 
increased in the last few decades. Consumption of FAFH accounted for 18 percent 
of TEI in 1977–1978 and 34 percent in 2010–2012 (USDA, no date). In 2007–2008, 
33 percent, 41 percent, and 36 percent of children, adolescents, and adults, respec-
tively, consumed foods or beverages from fast-food restaurants on a given day, 
which accounted for an average of 10 percent, 17 percent, and 13 percent of TEI 
(Powell et al., 2012). Black adolescents and adults are more likely than their white 
counterparts to consume foods from fast-food restaurants (Powell et al., 2009), in 
part because of the cost of fast foods and because fast-food restaurants are heavily 
concentrated in their communities. Both the portion size and the caloric content 
of FAFH may contribute to the consumption of excess calories and to obesity.

Fruits and Vegetables

Fruit and vegetable consumption continues to fall short of recommended intakes. 
According to the 2007–2010 NHANES, 75 percent and 87 percent, respectively, 
of the US population do not meet their sex–age group recommended fruit and 
vegetable intakes. In particular, 93 percent of children consume less than the rec-
ommended intake of vegetables (NCI, 2015). Black men and women consistently 
report lower vegetable intake than their white counterparts (Kant et al., 2007). In 
2013, 22 percent of adults and 39 percent of high school students reported consuming 
vegetables less than once per day; consumption by blacks and Hispanics was even 
less frequent. Expense and availability are major barriers to increasing consumption.

Sodium

The average sodium intake in the United States is 3,400 mg/day, well above 
the 2015 Dietary Guidelines for Americans recommendation of 2,300 mg/day 
(Dietary Guidelines Advisory Committee, 2015). It is estimated that a 40 percent 
reduction in US sodium intake would save 280,000–500,000 lives over the next 
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10 years. Adults who have prehypertension or hypertension, which together 
affects 32 percent of US adults, or over 70 million people, would benefit from 
further reduction to 1,500 mg/day (Dietary Guidelines Advisory Committe, 
2015). However, because most of the sodium in foods is added during processing 
by the food and restaurant industry (Dietary Guidelines Advisory Committe, 
2015), it is difficult for consumers to regulate their intake. Educational efforts 
directed at sodium reduction have had limited success. Therefore, policy efforts 
to reduce sodium and cardiovascular diseases are warranted.

Physical Activity

About 6 percent to 10 percent of all deaths from chronic diseases worldwide can 
be attributed to physical inactivity. Regular physical activity reduces the risk of 
premature death and disability from a variety of conditions, including coronary 
heart disease, diabetes, osteoarthritis, osteoporosis, and some types of cancer. 
According to CDC, only about 20 percent of US adults and less than 30 percent of 
high-school students meet the 2008 Physical Activity Guidelines for Americans (Physical 
Activity Guidelines Advisory Committee, 2013). The public health goal is to get 
people moving—some activity is better than none, and more is better than some.

A wide array of physical activity interventions has proved effective in a variety of 
populations and geographic settings (IOM, 2013a; Task Force on Community Preventive 
Services, 2016). The National Physical Activity Plan (NPAP) (2016) has extended the 
Guidelines in a comprehensive set of evidence-based strategies and tactics to increase 
physical activity in all segments of the US population. Each of the plan’s “societal sec-
tors” articulates multiple strategies, and each strategy includes multiple tactics.

Opportunities for Progress and Policy 
Implications

The following sections recommend efforts to prevent and control tobacco use, 
improve levels of physical activity and dietary intake, and reduce obesity, with 
emphasis on opportunities and policies that will prevent chronic diseases.

Tobacco

Since 1965, the year after publication of the US surgeon general’s first report 
linking cigarette smoking to lung cancer in men (US Public Health Service, 
1964), reduction in smoking rates due to the effectiveness of tobacco control 
advocacy and policy adoption policies, and advocacy efforts has saved about 
8 million lives in the United States. Nearly one-third of the 10-year increase in 
average adult life expectancy since 1965 is due directly to lower smoking rates.
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However, cigarette smoking persists as the leading preventable cause of death 
in the United States, and an estimated 480,000 people die each year from ciga-
rette smoking and exposure to secondhand tobacco smoke. Since 1965, cigarette 
smoking has taken more than 20 million lives. Tobacco manufacturers have con-
tinued to market their products aggressively to the most vulnerable members of 
our society, particularly those who have less education and lower socioeconomic 
status, while engineering their products for maximum addictive effect. Another 
critical aspect of the tobacco epidemic is that people who have mental illnesses 
have roughly twice the rate of smoking prevalence of the overall population. As 
many as half the cigarettes smoked in the United States are consumed by people 
who have co-occurring psychiatric or addictive disorders.

The 50th anniversary report of the surgeon general, published in 2014, states 
that “the burden of death and disease from tobacco use in the United States is 
overwhelmingly caused by cigarettes and other combusted tobacco products; 
rapid elimination of their use will dramatically reduce this burden.” Although 
it is imperative to continue public health efforts to reduce the use of all forms of 
tobacco, the conventional cigarette remains, by far, the most important target.

Current Successes in Tobacco

Clear guidelines exist for tobacco control. CDC’s Best Practices for Comprehensive 
Tobacco Control Programs—2014 sets forth a comprehensive, science-based plan to 
reduce tobacco use, smoking prevalence, and exposure to secondhand tobacco 
smoke (CDC, 2007). Each of the approaches outlined later has been pursued at 
both federal and state levels. These policy interventions have proved highly effec-
tive in the general population and have also reduced disparities by accelerating 
reductions in tobacco use by the most vulnerable members of society. The strate-
gies include continued promotion and enforcement of smoke-free environments, 
increased taxes on tobacco products, aggressive public information campaigns, 
and carefully targeted litigation against the tobacco industry by the government 
and the private sector. The Patient Protection and Affordable Care Act (ACA) 
provides for tobacco dependence treatment for the 70 percent of smokers who 
wish to quit. Wide availability of such treatment is critical for its success.

Policy Needs in Tobacco

The advent of new nicotine delivery products, such as electronic cigarettes, 
requires new smoke-free, youth access, and other tobacco-control policies. 
Nicotine poisoning in children as a result of exposure to the liquid used in these 
devices is a growing problem. The Food and Drug Administration’s Center for 
Tobacco Products, which was formed pursuant to the Family Smoking Prevention 
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and Tobacco Control Act, should use its authority to order product changes that 
are designed to render tobacco products less harmful and less addictive or even 
nonaddictive and to better inform the public about the hazards posed by these 
products through improved labeling and other communication tools.

As described later, some of the most promising strategies for reducing tobacco 
use are to increase the age at which cigarettes can be purchased, to increase taxes 
on tobacco, and to limit access to nicotine-containing products.

Nutrition, Physical Activity, and Obesity: Existing Efforts  
and Policy Improvements

Early Care and Education: Current Successes in Nutrition and Activity

Most US children, including almost half of those under 6 years old, spend 
an average of 35 hours a week in nonparental care. Early care and education 
(ECE) facilities include child-care centers, day-care homes, Head Start pro-
grams, and preschool and pre-kindergarten programs and are ideal settings in 
which to implement nutrition and physical activity strategies to prevent obesity. 
Interventions in ECE settings that have effectively reduced excess weight gain 
in young children incorporate both nutrition and physical activity (Dietary 
Guidelines Advisory Committee, 2015). The interventions include improve-
ments in the nutrition quality of meals and snacks, in the mealtime environment, 
and in food-service practices; increases in physically active play; reductions in 
sedentary behaviors, such as watching television; improvements in outdoor play 
environments; enhancement of classroom education in nutrition and physical 
activity; and outreach to engage parents about making changes in the home 
environment. Two Institute of Medicine (IOM) committee reports (2011, 2013b) 
include recommendations for improving nutrition and physical activity in ECE 
settings. Nonetheless, more evidence on the effects of these strategies on early 
childhood obesity is warranted.

Policy Needs in Nutrition and Activity

A variety of existing or emergent policy opportunities can improve nutrition 
and physical activity in ECE settings. The US Department of Agriculture (USDA) 
plays a central role. Implementation of the revised Child and Adult Care Food 
Program (CACFP) will improve nutrition standards and meal requirements. 
The challenge is in the implementation of the policies and programs. USDA 
can work with state agencies to increase participation in the CACFP through 
program simplification, paperwork reduction, and other strategies. In addition, 
USDA could seek the authority needed to require adequate daily physical activity 
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and limits on television watching as conditions of participation in the CACFP. 
Within the Department of Health and Human Services (HHS), Head Start 
performance standards should reflect an increased emphasis on healthy eating 
and physical activity, including increasing linkages to community resources, 
staff training, and parent engagement.

Schools

Children and adolescents consume up to 50 percent of their total daily calories 
in school, and USDA’s National School Lunch Program (NSLP) and School 
Breakfast Program (SBP) are key components of the school food environment. 
Those programs are important for all youth but are especially important for the 
more than 21.5 million school-age children in low-income families who receive 
free or reduced-price school meals.

Current Successes in Schools

The Healthy, Hunger-Free Kids Act (HHFKA) of 2010 directed USDA to 
update and revise nutrition standards for the NSLP and SBP. The standards, 
implemented in 2012, were based on recommendations in the IOM report School 
Meals: Building Blocks for Healthy Children (2009) and required schools to offer 
more servings and more varieties of fruits and vegetables, more whole grains, and 
less saturated fats and sodium, and to set limits on portion size. Recent studies 
have shown substantial improvements in the nutritional content of school meals, 
plate waste has not increased, and student acceptance of the healthier offerings 
is high and improving (Cohen et al., 2014).

A number of other policies and programs that are now in place can help to 
improve children’s nutrition in school, such as federal school wellness policies, 
farm-to-school programs that focus on fruits and vegetables, and the Fresh Fruit 
and Vegetable Program. Those programs foster a healthier food and activity 
culture, especially in schools in low-income communities.

Policy Needs in Schools

The HHFKA also mandated that free potable water be available where meals 
are served. However, the recent water crisis in Flint, Michigan, has renewed 
concerns about water safety, particularly in older schools. A national task force 
should be formed to address the scope of the issue and possible remedies, includ-
ing providing funds to health departments for testing water supplies for lead and 
other contaminants.

In addition to school meals, foods and beverages available to students throughout 
the school day can contribute to a child’s excess calorie intake, such as those sold 
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a la carte in school cafeterias, vending machines, and school stores (competitive 
foods). The IOM report Nutrition Standards for Foods in Schools: Leading the Way 
Toward Healthier Youth (2007) concluded that school breakfast and lunch pro-
grams should be the main source of nutrition in school, that opportunities for 
competitive foods should be limited, and that if competitive foods are available, 
they should consist of nutritious fruits, vegetables, whole grains, and nonfat or 
low-fat milk and dairy products. The 2010 HH-FKA required USDA for the 
first time to establish minimum nutrition standards for competitive foods (Smart 
Snacks), which were implemented in 2014.

As with ECE, the challenge is in implementation, such as meeting the increased 
cost of serving healthier meals (e.g., more fruits, vegetables, and whole grains) and 
updated kitchen equipment and storage, staff training, and technical assistance. 
Congress, USDA, and states need to find innovative ways to ensure training 
and technical assistance that address those needs and the added cost of healthier 
meals. Adequate resources should be provided to monitor effects and scale up 
these and other interventions as appropriate.

School wellness policies are an important mechanism for engaging families and 
communities in schools and thereby for increasing the likelihood of sustaining 
and expanding the programs. USDA should complete regulations related to local 
wellness polices and work actively with states and localities on full implementation.

Because most children are enrolled in formal education programs at the pre-K, 
K–12, or postsecondary level, the education sector offers an important opportunity 
to increase physical activity. The recent revision of the NPAP includes a number 
of recommendations for the education sector. The plan recommends that states 
implement standards to ensure that children in child care and early-childhood 
education programs are appropriately physically active. Furthermore, as we empha-
size in the “vital directions” below, states and local school districts should adopt 
the Comprehensive School Physical Activity Program (CSPAP) model, including 
provision of high-quality physical education, in K–12 schools. Opportunities and 
incentives to adopt and maintain physically active lifestyles should be extended 
to students and employees in postsecondary education institutions.

Worksites

Workplace health promotion (wellness) programs can potentially reach a large 
segment of adults who are not otherwise exposed to or engaged in organized 
health-improvement efforts. Employers have a strong incentive to keep people 
healthy because healthy and fit workers are absent less often, are more productive 
in their jobs, have fewer accidents, and consume fewer expensive health care 
resources than workers who are at risk for or suffering from illness because of 
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their health behaviors. However, most employers lack the skills, knowledge, and 
resources needed to build and sustain effective wellness programs.

Current Successes in Worksites

Research has demonstrated that properly designed, appropriately implemented, 
and rigorously evaluated programs can improve workers’ health, reduce the rate 
of increase in health care spending, and improve employee productivity. A 2010 
systematic review by CDC’s Task Force on Community Preventive Services found 
that evidence-based wellness programs exert a favorable influence on health behav-
iors (e.g., with respect to smoking, diet, physical activity, alcohol consumption, 
and seatbelt use), on such biometric measures as blood pressure and cholesterol, 
and on organizational outcomes important to employers, such as health care use 
and worker productivity (Soler et al., 2010). A widely cited meta-analysis of the 
literature on medical costs, medical cost savings, and absenteeism associated with 
wellness programs estimated returns on investment averaging $3.27 and $2.70 
saved over 3 years, respectively, for every $1.00 invested (Baicker et al., 2010).

Policy Needs in Worksites

The federal government can play an important role in engaging the business 
community in building and sustaining effective workplace health promotion 
programs. Because the federal government spends more than $40 billion per 
year on health care for 8 million employees and annuitants (OPM, 2016), there 
is potential for substantial cost savings through improvement in government 
workers’ health and well-being and reduced spending. As the nation’s largest 
employer, the federal government should lead by example by implementing 
evidence-based programs in all federal agency worksites.

The federal government should also improve communication and dissemina-
tion of best and promising practices associated with workplace health promotion. 
The strategies require upfront investment, but they will yield a large return on 
investment to the federal government and the business community in general. 
Federal support for the CDC resource center, the Guide to Community Preventive 
Services (Community Guide), and similar dissemination outlets will ensure that the 
right audiences learn from best and promising practices. Similar communication 
and dissemination programs should be established in other agencies, such as the 
Department of Labor, and nonprofits, including the US Chamber of Commerce, 
in which ideas, experiences, and resources become available through learning 
cooperatives, newsletters, webinars, and Wikipedia-like computer applications.

The federal government should also provide incentives to implement high-
quality and innovative programs. The ACA authorized $200 million for workplace 
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health-promotion pilot efforts, but the funds were never appropriated. The small 
amount of funding, $10 million per year, set aside for CDC-supported workplace 
health promotion programs and research has been eliminated in the federal budget. 
Those funds should be restored. In addition, “smart” incentive programs should 
be encouraged. Section 2705 of the ACA allows employers to reduce insurance 
premiums to employees who participate in wellness programs and, under some 
conditions, to offer financial incentives for achieving specific health outcomes, 
such as quitting smoking, losing weight, managing blood pressure or cholesterol 
concentrations, and lowering blood glucose concentrations. Employees affected 
by evolving incentive rules should be included in the programs’ design to avoid 
the possibility of cost shifting and discrimination based on preexisting conditions.

Communities

Policy Needs in Communities

Community initiatives to address nutrition, physical activity, and obesity 
include joint use agreements for the after-hours use of school facilities for physical 
activity. States and communities can adopt Complete Streets policies to ensure 
that active modes of transportation are included in the planning, design, and 
construction of roadways. The National Complete Streets Coalition maintains 
a database that includes a template for model policies. Implementation of state, 
regional, and local land use policies, comprehensive plans, subdivision regulations, 
and zoning codes that support physical activity by encouraging mixed uses and 
infrastructure for short-distance trips, such as walking or taking public transit 
from home to work, could substantially increase physical activity and thereby 
reduce the incidence of a number of chronic diseases.

As indicated earlier, research shows that the consumption of SDs is a major 
contributor to obesity and diabetes. An SD excise tax of $0.01 per ounce in the 
United States has emerged as one of the policy changes that can potentially slow 
the growth in obesity prevalence in children and adults, prevent new cases of 
obesity, improve quality-adjusted and disability-adjusted life years and mortality, 
and save much more in health care costs over the next decade than the interven-
tion costs to implement—savings are estimated to be $31 for every dollar spent 
on the intervention. (Gortmaker et al., 2015).

Early data indicate that excise taxes have reduced consumption of SDs in 
Berkeley, California, and sales in Mexico, and the recently passed beverage excise 
tax in Philadelphia, Pennsylvania, will be a substantial source of revenue for the 
city’s pre-K program. State and municipal government procurement policies 
that specify foods with lower amounts of sodium and added sugars, like those 



Chronic Disease Prevention: Tobacco, Physical Activity, and Nutrition for a Healthy Start | 121

in place in the federal government, will improve the health and productivity 
of the workforce and ultimately reduce the costs associated with obesity. CDC 
should work with local and state health departments to identify and disseminate 
model programs.

HHS initiatives have supported CDC’s programs in community health 
that target obesity, nutrition, physical activity, and tobacco. Over the last 
10–15 years, annual funding of over $100 million has supported a variety of 
programs, such as Racial and Ethnic Approaches to Community Health, the 
Steps to a Healthier US Initiative (targeting asthma, diabetes, and obesity), 
Communities Putting Prevention to Work, and Community Transformation 
Grants (as part of the ACA). Those funds have been substantially reduced, but 
the growing evidence of the value of social–environmental interventions in 
communities to improve behavior and health outcomes (Evaluating obesity 
prevention efforts, 2015) emphasizes that funding for the programs should be 
restored and sustained.

Medical Settings

Current Successes in Medical Settings

Because people who have severe obesity probably will not achieve substantial 
weight loss solely in response to the policy and environmental changes out-
lined here, new effective treatment strategies will be required. The Diabetes 
Prevention Program (DPP) is a model of care that demonstrated that counsel-
ing about nutrition, physical activity, and weight loss in adults who had obesity 
and prediabetes was more effective than medication in the prevention of the 
development of type 2 diabetes (Knowler et al., 2002). The DPP was adapted 
for delivery by trained providers in community settings by the Y-USA, and out-
comes were comparable with those observed in the DPP and at lower cost. The 
DPP in community settings is an ideal example of value-based care inasmuch as 
payment occurs only if enrollees meet specific attendance and weight-loss goals. 
The Centers for Medicare & Medicaid Services recently announced that it would 
expand Medicare to cover programs to prevent diabetes. Like Medicare, state 
Medicaid programs should expand coverage for the prevention of diabetes that 
includes the delivery of the DPP in community settings by qualified providers.

Policy Needs in Medical Settings

Lack of a standard of care and lack of payment for obesity treatment are major 
barriers to the effective medical management of obesity. US Preventive Services 
Task Force recommendations for treatment for adult and childhood obesity have 
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recommended intensive behavioral interventions, defined as at least 26 hours for 
children and 6 months of visits every 2 weeks for adults. Both recommendations 
received a B rating from the task force. Because the DPP constitutes an effective 
weight-loss program, this weight-loss therapy should be expanded to Medicaid 
with payment if patients meet identified attendance and weight-loss goals.

Medical solutions alone are inadequate to address diseases as prevalent as 
obesity, diabetes, and cardiovascular disease. Although incentives to integrate 
clinical and community services have begun, studies that demonstrate the busi-
ness case for integration could speed the development and implementation of 
this approach. The Center for Medicare and Medicaid Innovation should fund 
studies that explore the effects of delivery of services for chronic diseases that 
integrate clinical and community services for the prevention and treatment of 
obesity (Dietz et al., 2015). Such studies should assess how to reimburse com-
munity systems when community interventions add health value.

Physicians and other health care providers are trusted advocates of favorable 
health behaviors, and the health care system has the potential to influence physi-
cal activity at the individual and population level. However, assessment of and 
counseling for both physical activity and dietary intake are not well established 
in clinical practice in the United States. Only about one-third of patients report 
receiving such counseling during office visits. In contrast with nutritional counsel-
ing, in which registered dietitians constitute an existing workforce, few providers 
are trained in counseling about physical activity. Because physical activity has such 
a powerful effect on the prevention and mitigation of many chronic diseases, the 
NPAP recommended several strategies to enhance the role of health care providers 
in promotion of physical activity. They included the recommendation that HHS 
establish physical activity as a “vital sign” that all health care providers assess and 
discuss with their patients. HHS should also support inclusion of physical activity 
in clinical guidelines for management of conditions for which there is evidence of 
health and cost benefits. Organizations that assess the quality of care should review 
the implementation of these practices in health systems. The lack of reimbursement 
for providers who help patients to improve their diet and physical-activity level 
is a major barrier to clinical efforts to prevent and treat for obesity and chronic 
diseases related to it.

Health in All Policies of State and Local Governments

Multiple community strategies have been developed to address the food 
environment, but fewer have been directed at increasing physical activity. 
The principles outlined below are specific to physical activity but also apply to 
improving nutrition.
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Policy Needs in State and Local Health

State and local health departments are essential actors in promoting physical 
activity interventions because of their ability to assess public health problems, 
develop appropriate programs and policies, and ensure that the programs and 
policies are effectively delivered and implemented. Fulfilling their obligation to 
promote physical activity in a variety of community settings will require sev-
eral steps. CDC’s Community Guide has established a number of evidence-based 
strategies to increase physical activity. They should be widely disseminated.

Leadership, funding, and workforce capacity are important barriers to the 
implementation of evidence-based recommendations to improve the food 
environment and increase physical activity. State and local governments should 
be funded to provide coordinated leadership and support for efforts to pro-
mote physical activity, particularly efforts focused on high-risk populations, by 
increasing resources and strengthening policies in all sectors related to physical 
activity and nutrition. Improved support for evidence-based programs can be 
accomplished by identifying new funding opportunities and redirecting exist-
ing funding to issues, such as physical inactivity, that result in high health and 
economic burdens for society. In collaboration with the Association of State and 
Territorial Health Officers and the National Association of City and County 
Health Officers, new curricula should be developed in schools and programs 
in public health, and short courses for practitioners and certification by such 
groups as the National Physical Activity Society should be developed to help 
public health practitioners to develop cross-sectoral partnerships and implement 
evidence-based physical activity interventions. Sectors should include education, 
parks and recreation, transportation, city planning, business, nonprofit organiza-
tions, and health care; all have a role in increasing physical activity. Those steps 
should be complemented by the development and maintenance of an ethni-
cally diverse, culturally diverse, and sex-diverse public-health workforce with 
competence in physical activity, nutrition, and health through new curricula in 
training programs and with scholarship support for underrepresented minority 
groups and disadvantaged populations.

Federal and Cross-Sector Initiatives

Policy Needs for Federal and Cross-Sector Initiatives

More national, state, and local initiatives have focused on nutrition than on 
physical activity. Achieving progress in promoting physical activity will involve 
sectors outside health care and public health. To implement effectively many of the 
strategies outlined above, a set of diverse sectors needs to be engaged. Promotion 
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of physical activity may not be seen as a primary objective of many sectors (such 
as schools and transportation), but strategies will often have benefits that resonate 
with multiple sectors. For example, a strong set of actions to support physical 
education in schools will increase rates of physical activity and may also improve 
student achievement (CDC, 2010). In cross-sector efforts, high priority should be 
given to improving access to physical activity–related services and opportunities, 
particularly for disadvantaged populations that have limited access (Committee on 
Prevention of Obesity in Children and Youth, 2005; National Physical Activity 
Plan Alliance, 2016). In communities that receive support from the Prevention 
and Public Health Fund (which resulted from the ACA), high priority should be 
given to the development of infrastructure for underserved populations. CDC 
should identify successful cross-sector partnerships so that it can identify key 
elements of success and incorporate them into future physical activity initiatives.

Because physical activity has such benefits for a wide array of chronic diseases, 
HHS should establish at CDC an Office of Physical Activity and Health and 
allocate to it the resources needed to provide effective national leadership in 
identifying, implementing, and monitoring high-impact strategies for promo-
tion of physical activity.

Public–Private Partnerships

Current Successes in Obesity Reduction

The nationwide concern about the obesity epidemic in children and adults has 
engaged organizations and businesses that want to help, especially with regard to 
children. Many efforts have been undertaken by single sectors or companies, but 
there have been several important public–private partnerships, the most notable 
being the Partnership for a Healthy America (PHA). PHA was founded in 2010 in 
conjunction with Let’s Move! and remains an independent, nonpartisan organiza-
tion. PHA works with public, private, and nonprofit leaders to make voluntary 
commitments to address childhood obesity. Large grocery chains have committed 
to reducing added sugars and sodium in store-brand foods and increasing access to 
healthy foods in food deserts, hotel and restaurant chains are reducing their calorie 
footprint, and colleges and hospitals around the country are adopting nutrition 
and physical activity criteria. Notable in the PHA approach is the third-party 
validation to collect data, monitor progress, and report findings publicly each year 
(http://ahealthi-eramerica.org/about/annual-progress-reports [accessed March 
30, 2016]). The connection of PHA to the Obama Administration has facilitated 
improved business practices that affect the health of children and families. PHA’s 
approach should be adopted by the next administration.
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The Healthy Food Financing Initiative (HFFI) is a program through which 
the federal government (Department of the Treasury, USDA, and HHS) has 
provided financial assistance to local development agencies, such as low-interest 
loans, to improve food access. The funds have enabled private developers to 
build supermarkets and convenience stores and to establish farmer’s markets 
in neighborhoods that were formerly classified as food deserts. The HFFI also 
provides employment opportunities in neighborhoods that have high unemploy-
ment rates. States and some cities have established programs for the same purpose 
that engage the private sector.

Policy Needs in Obesity Reduction

Because access to supermarkets constitutes a major inequity, funding for the 
HFFI should be sustained. However, some early data suggest that, although new 
supermarkets provide increased access, dietary intakes may not change; access 
alone might not improve diets (Dubowitz et al., 2015). Both the short- and the 
longer-term effects of new supermarkets on dietary intake and health should 
be evaluated. This funding approach should also be explored relative to other 
issues, such as the development of small-city green spaces and parks as places to 
increase opportunities for physical activity.

Such programs as Double Up Food Bucks (2016) double the value of federal 
nutrition assistance (usually the Supplemental Nutrition Assistance Program, 
SNAP) used predominantly in farmer’s markets, helping low-income people to 
purchase more locally grown fruits and vegetables. Funds for such programs often 
come from foundations and the private sector. The return on this investment is 
threefold: low-income consumers eat more healthful food, local farmers gain new 
customers and make more money, and more food dollars stay in the local economy.

On the basis of the success of SNAP incentive programs, the 2014 Farm 
Bill included $100 million for Food Insecurity Nutrition Incentive grants. All 
the projects funded through these grants include a public–private component 
through the contribution of matching funds. Support for this program should 
be sustained and expanded.

Support for programs like the HFFI is closely connected to the growing interest 
in the linkage between community development, housing, and health led by the 
Federal Reserve Bank of San Francisco and its sister banks (Moon, 2016). Federal 
Reserve’s interest grew out of the recognition that life expectancy was widely 
divergent between nearby ZIP codes and that improved housing can directly 
improve health and well-being. Furthermore, indirectly subsidized housing frees 
low-income families’ resources so that they can buy food, pay for medicine, or 
support their children’s school costs. In addition to its support for low-income 
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housing, Federal Reserve banks help to direct funding for supermarkets in food 
deserts, and charter and other schools, and additional investments amounting 
to about $100 billion per year (Erickson and Andrews, 2011; David Erickson, 
personal communication), and they have urged the inclusion of health benefits 
in the assessment of community development funding projects.

Few sources of funding for housing projects have used health benefits as a 
justification for funding, and there are still only early efforts to understand 
how health improvements can be measured and monetized to capture the 
added value. Policies that lower the capital costs of developments that include 
elements to improve health could be expected to influence billions of dollars 
in new investment each year. Pilot and modeling studies should be funded 
to identify the most promising strategies and to make the business case their 
impact on health.

A sustainable food system provides nutritious and safe food while ensuring 
that ecosystems can provide food for future generations; develops agricul-
tural and production practices that reduce environmental effects and conserve 
resources; makes healthy food available, accessible, and affordable to all; and is 
humane and just, protecting farmers and other workers, consumers, and com-
munities. Recognizing that the US food supply chain is deeply interconnected 
with human and environmental health and with social and economic systems, 
the IOM convened a public workshop in 2013, “Mapping the Food System and 
its Effects” (IOM, 2013c), and later released a consensus report, A Framework for 
Assessing Effects of the Food System (IOM, 2015a). Those activities led the 2015 
Dietary Guidelines Advisory Committee to link public health, food systems, and 
sustainability; and for the first time, the committee recommended food system 
sustainability as part of the Dietary Guidelines for Americans (Dietary Guidelines 
Advisory Committee, 2015). The committee concluded that “a dietary pattern that 
is higher in plant-based foods, such as vegetables, fruits, whole grains, legumes, 
nuts and seeds, and lower in animal-based foods is more health promoting and 
is associated with lesser environmental impact (greenhouse gas emissions and 
energy, land, and water use) than is the current average US diet.” Federal, state, 
and local governments should develop public education campaigns that focus on 
the benefits of a more plant-based diet and on the health and planetary benefits 
of reduced meat consumption. The 2020 Dietary Guidelines for Americans will 
provide an opportunity to revisit this issue.

Metrics and Monitoring

An important gap in many settings is the capacity to identify and dissemi-
nate model programs and to monitor the national uptake of these programs. 
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Agencies within HHS, most notably CDC, are ideally suited for that func-
tion. For example, because ECE settings have such a profound effect on 
young children, CDC should establish a national monitoring system to assess 
progress and policies that improve nutrition and physical activity in ECE set-
tings. Although many workplaces have successful initiatives, the recognition 
and spread of successful programs remain low. Additional funds would enable 
CDC to conduct applied research in real-world settings, to evaluate the effects 
of established and long-standing workplace programs, and to monitor uptake 
of worksite wellness practices throughout the United States. A portion of 
research funding should be directed at evaluating innovative programs aimed 
at improving the health and well-being of federal workers and members of 
the armed services. Active transportation, such as walking or biking, increases 
physical activity and reduces car use and thereby reduces the generation of 
greenhouse gases. CDC and the Department of Transportation have a joint 
interest in expanding the use and monitoring of policy and environmental 
approaches that increase walking, biking, or use of public transportation, all 
of which increase physical activity.

Vital Directions

The following vital directions were based on the authors’ consensus that these 
strategies were the most feasible and of those considered were likely to have the 
greatest effect.

Strengthen Federal Efforts to Reduce Use by Youth of All Nicotine-
Containing Products, Through Excise Tax Increases  

and the Regulatory Process

Despite recent progress in reducing smoking rates, tobacco use remains the 
leading cause of preventable deaths in the United States. Abundant research 
demonstrates that later initiation of tobacco use is associated with lower rates 
of addiction. Three strategies should be used to reduce the initiation of tobacco 
use. The policy likely to have the greatest population-based effect is raising 
the minimum age of tobacco purchase to 21 years (IOM, 2015b) and apply-
ing this minimum to all products that contain nicotine. The recent report 
that 24 percent of adolescents are using e-cigarettes compared with the 11 
percent of adolescents who are smoking traditional cigarettes emphasizes the 
urgency of this step (Kann et al., 2016). Increased taxes on tobacco clearly 
reduce the initiation of smoking, and may also reduce smoking by people who 
are already addicted.
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Fully Apply the Standards in the Healthy Hunger-Free Kids Act (HHFKA) to 
the National School Lunch Program, the School Breakfast Program, and to 

the Foods and Beverages Sold in Schools

The changes mandated by the HHFKA must be sustained. The HHFKA 
transformed the healthfulness of school meals, set limits on portion sizes, and set 
the first national nutrition standards for all foods and beverages sold in schools 
(Smart Snacks). Those changes resulted in an increase in the consumption of 
healthier foods, such as fruits and vegetables, without an increase in plate waste 
(Cohen et al., 2014). An evidence review and modeling of cost effectiveness 
of childhood nutrition interventions found that these improvements make the 
HHFKA “one of the most important national obesity-prevention policy achieve-
ments in recent decades” (Gortmaker et al., 2015). Of nine dietary interventions 
evaluated, improvements in school meals due to HHFKA were projected to have 
the largest effect on childhood obesity. For example, implementation of Smart 
Snacks was projected to prevent 345,000 cases of childhood obesity in 2025 and 
save more in reduced health costs over the next decade than the intervention 
would cost to implement. The net savings to society for each dollar spent was 
projected to be $4.56 (Gortmaker et al., 2015).

Provide Incentives for States and Local School Districts to Adopt the 
Comprehensive School Physical Activity Program Model (CSPAP)

States and local school districts should adopt the CS-PAP model (CDC, 2013), 
including provision of high-quality physical education, in K–12 schools. Although 
the HHFKA has transformed school meals, comparable progress has not been 
achieved in physical activity. Comprehensive programs for physical activity in 
schools include high-quality physical education; physical activity before, during, 
and after school; staff involvement; and family and community engagement. 
The recent NPAP, the National Physical Activity Guidelines for Americans, and the 
Institute of Medicine report Accelerating Progress in Obesity Prevention and Educating 
the Student Body point to the importance of physical activity in improving learn-
ing and behavior, preventing obesity, and reducing the risks of other chronic 
diseases and support the need for high-quality physical education programs. 
Such programs may have the added benefit of increasing the number of recruits 
eligible for military service.
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SUMMARY RECOMMENDATIONS FOR  
VITAL DIRECTIONS

1. Strengthen federal efforts to reduce use by youth of all nicotine-
containing products, through excise tax increases and the regula-
tory process.

2. Fully apply the standards in the Healthy Hunger-Free Kids Act to 
the National School Lunch Program, the School Breakfast Program, 
and to the foods and beverages sold in schools.

3. Provide incentives for states and local school districts to adopt the 
Comprehensive School Physical Activity Program model.
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Mental health and substance use disorders affect people of all ages and demo-
graphics and are extremely burdensome to society. At least 18.1 percent 

of American adults experience some form of mental disorder, 8.4 percent have 
a substance use disorder, and about 3 percent experience co-occurring mental 
health and substance use disorders (SAMHSA, 2016). In 2013, health-related 
spending on mental health disorders in the United States was about $201 billion 
(Roehrig, 2016). Moreover, 4 of the top 5 sources of disability in people 18–44 
years old are behavioral health conditions (WHO, 2001). While knowledge 
regarding recognition and treatment has steadily advanced, the public health 
effects of that knowledge have lagged. More effective and specific treatments 
exist now than in the past, and increased numbers of people who have these 
conditions can now lead productive, useful lives if they are treated properly.

Behavioral health is an essential component of overall health. People seen in 
primary care settings with chronic medical conditions—such as diabetes, asthma, 
and cardiovascular disorders—have a higher probability of having a substance 
use disorder or more common mental health disorders, such as depression and 
anxiety disorders. Coexistence of mental health or substance use disorders with 
general medical conditions complicates the management of both.

People who have more severe behavioral health conditions—such as psychotic 
disorders, complex bipolar disorders, treatment-resistant depression, severe 
obsessive–compulsive disorder, and substance use disorders—commonly have or 
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develop medical problems such as diabetes or heart disease and often die early, 
as much as two decades earlier than the general population.

Although behavioral health and overall health are fundamentally linked, sys-
tems of care for general medical, mental health, and substance use disorders are 
splintered. For historical, cultural, financial, and regulatory reasons, the three 
care systems operate separately from one another.

People who have co-occurring behavioral health and general medical conditions 
make up a high fraction of the so-called super user group. The extra health care costs 
due to the co-occurrence of medical, mental health, and substance use disorders 
were estimated to be $293 billion in 2012 for all beneficiaries in the United States. 
Most of the increased cost for those who have comorbid mental health and sub-
stance use disorders is due to medical services, so there is a potential for substantial 
savings through integration of behavioral and medical services (Melek et al., 2014).

We have an “execution” problem and a “know-how” problem in the fields of 
mental health and substance use. Although for many conditions there is still a need 
to develop better and more effective personalized treatments, we do have effective 
treatments; but we have not been successful in getting these treatments to many 
of the people who can benefit from them. We often fail to identify, engage, and 
effectively treat people in primary care settings who are suffering from behavioral 
health conditions. People who have severe mental health and substance use disor-
ders have difficulty in accessing effective primary and preventive care for chronic 
medical conditions. Yet, there are well-tested models for providing care for people 
who have common behavioral health conditions in primary care settings with 
support from behavioral health providers. And, there are effective care models that 
provide integrated care for people who have complex behavioral health conditions 
in behavioral health settings with support from other medical care providers. In 
both cases, establishing a team approach fostered by an integrated care system 
and supported by effective use of technology needs to have high priority. We are 
not routinely applying accountability strategies that offer incentives to use these 
models. Execution is hampered by shortages and maldistribution of psychiatrists, 
psychologists, social workers, counselors, and other providers that care for these 
populations. The stigma attached to these conditions, as is often perpetuated in the 
mass media, still presents a challenge to getting people the care that they need. And 
we have substantial knowledge gaps. Currently, available treatment approaches are 
not always effective, and many patients are not able to achieve optimal response. 
We need to develop more effective treatments and learn much more about tailoring 
treatments to individuals. We also need to develop better strategies for implement-
ing effective programs across large and diverse health systems.
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Barriers to Service Delivery  
and Coordination

Three key barriers to improving well-being and health outcomes for people 
who have behavorial health conditions and general medical conditions need to 
be addressed.

A Fragmented Care System

Most Americans who have both medical and behavioral health conditions 
must interact with separate, siloed systems: a medical care system, a mental 
health care system, and a substance use service system. Each system has its 
own culture, regulations, financial incentives, and priorities. Each focuses on 
delivering a specific set of services and overlooks key questions, such as, “How 
can I help this person to lead a productive, satisfying life?”; “What is the full 
array of needs that must be addressed to make this person healthier and put 
him or her on a path to well-being?” Many small frontline agencies, offices, 
and organizations in primary care, mental health, and addiction are poorly 
run, poorly capitalized, and poorly staffed. They are struggling to adopt more 
modern approaches to patient care.

Amplifying the fragmentation is the failure to ensure that behavioral health is 
fully integrated into the mainstream of health information technology (HIT). 
Strong HIT is a cornerstone of effective coordinated and integrated care; it 
has the potential to enable the automated provision of outcome assessments to 
patients and to summarize data in practical formats to facilitate provider deci-
sion making, quality measurement, and improvement. However, behavioral 
health providers face key barriers of cost, sustainability, concern about privacy 
and information sharing in the context of behavioral health conditions, and 
regulation in implementing electronic health record (EHR) systems. Notably, 
the 2009 Health Information Technology for Economic and Clinical Health 
(HITECH) Act—which promotes the adoption of EHRs in medical settings, 
authorizes financial incentives for HIT uptake, and defines minimum accept-
able standards for EHR systems—excludes behavioral health organizations and 
nonphysician providers from eligibility for the HIT incentive payments and 
thus renders EHR implementation and sustainability prohibitively expensive 
for many of these providers.

Until our nation establishes shared accountability in culture and in practice 
and integrates the various elements of its care systems, good outcomes and value-
based efficient service strategies are unlikely to be achieved.
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An Undersized, Poorly Distributed, and Underprepared  
Behavioral Health Workforce

The diversity of health care workers required to deliver effective care of 
Americans who have behavioral health and complex medical conditions includes 
professionals with a wide array of backgrounds and skills, including physicians, 
psychologists, nurses, mental health and substance use counselors, care managers 
and coordinators, and social workers. Our current workforce is undersized and 
inadequately resourced, and available providers often lack the specific skills and 
experience to offer effective, evidence-based and integrated care. Racial, ethnic, 
and geographic diversity of the workforce is lacking, and there is extreme mal-
distribution of behavioral health professionals; people in rural and impoverished 
areas have limited access.

Psychiatry is the only medical specialty other than primary care in which the 
Association of American Medical Colleges has identified a physician shortfall, 
a deficit that will get progressively worse by 2025 if not addressed (IHS, 2015). 
According to the federal government, in 2013, the nation needed 2,800 more 
psychiatrists to address the gap (IHS, 2015). But the psychiatry deficit is grow-
ing. For example, the number of psychiatrists per 10,000 of population decreased 
from 1.28 in 2008 to 1.18 in 2013 (Bishop et al., 2016). It is difficult to see how 
the current national infrastructure for psychiatry training would address the gap, 
inasmuch as only 1,373 medical school graduates matched to psychiatry in 2016 
(NRMP, 2016). The number of PhD psychologists was virtually unchanged 
over the same period (Olfson, 2016). Similar trends persist for social workers and 
substance use counselors. The constant size of the mental health and substance 
use provider workforce is one factor that has made it so difficult for many people 
who have behavioral health needs to get access to services. One recent study 
found that two-thirds of primary care physicians report that they cannot obtain 
referrals to psychiatrists for their patients in need (Roll et al., 2013). Workforce 
shortages exist in most areas of the country, but some locales have rather small 
numbers of trained professionals who are delivering behavioral health services.

Providers in different parts of our care system are not sufficiently incentivized 
to work efficiently as a coordinated team to identify, engage, and manage care 
effectively for people who have both medical and behavioral health conditions. 
Primary care doctors need to be effective in identifying mental health and sub-
stance use problems and in engaging patients to get the care that they need on 
a continuing basis. Similarly, behavioral health providers need to be prepared 
to identify medical problems faced by patients and either manage patients or 
link them to required medical care. Mental health and substance use providers 
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often lack up-to-date training in delivery of empirically supported treatments. 
In addition to shortcomings in specific clinical skills, behavioral health provid-
ers often work in solo or small independent practices, and our training system 
has not prepared them to work effectively in teams or collaborative settings. 
Nor has our payment system offered incentives to encourage providers to work 
in these settings. Working in isolated practice settings also limits the adoption 
and implementation of integrated delivery approaches. In addition, reductions 
in public-sector programs, low percentage of commercial insurance premium 
attributable to behavioral health, and low market rates for these services help to 
keep the numbers of people entering these professions low and thereby limit access 
to care and the ability of providers to embrace and implement new technologies.

There are important needs and barriers regarding care for behavioral health 
conditions in children and youth—in whom these conditions typically emerge. 
There are clear benefits to early intervention, but effective treatments are often 
not implemented. The relative shortage of child psychiatrists serves as a major 
barrier to developing effective integrated care models for this population. And, 
there are profound challenges at the other end of the age spectrum as a conse-
quence of the growing number of older Americans and the high prevalence of 
chronic conditions in this population (IOM, 2012).

Finally, our health system has not made full use of new communication 
technologies, such as telehealth and mobile health, to leverage the capacity of 
the existing behavioral health workforce. New technologies are simplifying 
communication with patients and offering opportunities for real-time health 
monitoring of patients. A major barrier has been tensions regarding informa-
tion sharing and confidentiality that are specific to clinical substance use and 
mental health data. Emerging technologies have the capacity to overcome those 
barriers and improve the productivity and effectiveness of the workforce, but 
it is crucial to integrate new technologies with other treatment approaches so 
that they do not constitute an extra burden but rather become a seamless part 
of practice that enhances outcomes.

Payment Models That Reinforce Care Silos and Fragmentation of Care

The dominant approach to medical care and behavioral health care reimburse-
ment is to use a fee-for-service (FFS) system. Essential elements of integrated care 
(outreach, provider-to-provider consultation, and population management) are 
often not reimbursed. FFS payment does not provide the flexibility to implement 
needed coordinated care effectively. Moreover, the current FFS system does not 
sufficiently value payment for behavioral health services (which are generally 
cognitive and time based, as opposed to procedure based).
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In theory, bundled or capitated approaches can allow more flexibility in how 
resources are used by a provider and allow a broader team of professionals to 
coordinate the care of patients. However, the methods for implementing and 
pricing capitated payment arrangements are less than ideal for patients who have 
behavioral health conditions.

One barrier is that the wrong provider may be capitated. For example, if a 
physician group receives a fixed payment for managing the nonhospital care 
of patients, the effects of better treatment approaches on hospital use will not 
accrue to the provider. In the case of Medicaid, the capitated payment by a state 
government to a managed care organization might be distributed to individual 
providers by using FFS payment approaches; the actual provider has little flex-
ibility to use the capitated payment to improve outcomes and efficiency.

One other substantial challenge in using reimbursement schemes to provide 
incentives to make care more effective is that the needs of patients who have 
behavioral health conditions can vary from one patient to another. Thus, capi-
tated or bundled payments for patients who have behavioral health conditions 
need to be appropriately risk adjusted to account for differences in the expected 
costs of care for different patterns of problems. McGuire shows that current 
risk-adjustment approaches are not sophisticated enough to pay providers the fair 
amount for high-need patients (McGuire, 2016). That failure can lead providers 
and payers who use capitated payment systems to discourage the enrollment of 
high-need patients in a practice or plan. More work is needed to ensure that risk 
adjustment creates proper incentives for enrolling and effectively treating patients 
who have behavioral health conditions. In addition, for these payment models 
to work, they must properly account for the real costs of caring for people who 
have behavioral health conditions. As noted earlier, behavioral health conditions 
are the most expensive at a societal level. But the proportion of direct health care 
costs for these conditions has dropped substantially over the last several decades 
and now only makes up about 3.5 percent of the costs of commercial plans and 
7 percent of public payments (Frank et al., 2009; Mark et al., 2014, 2016).

Parity laws now require insurance coverage to have the same policies to guide 
payments for medical care as for behavioral health care, but there are tactics that 
payers can use to avoid having to care for the latter. For example, the presence 
of inadequate networks of behavioral health providers can push patients with 
behavioral health conditions away from a specific managed care organization. 
Moreover, many people in need of behavioral health care face additional barriers 
when they find that a large proportion of psychiatrists have opted out of accept-
ing public and private insurance plans (Bishop et al., 2014; Boccuti et al., 2013). 
Of all physician specialists, psychiatrists are least likely to accept new Medicare 
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patients. Only 64 percent of psychiatrists report that they accept new Medicare 
patients in their practices, whereas 53 percent report taking new patients who 
have private noncapitated insurance, and 44 percent take new Medicaid patients 
(Bishop et al., 2014). Thus, a large number of psychiatrists accept only new 
patients who have the capacity to pay higher fees out of pocket (Bishop et al., 
2014; Boccuti et al., 2013).

Facilitators of Potential  
Improvements in Care

There are opportunities to overcome the barriers to effective care to improve 
the well-being of people who are coping with mental health disorders, sub-
stance use disorders, and medical care conditions. A new administration can 
take advantage of the opportunities both to improve outcomes for people who 
have those problems and to reduce the financial burden of the services that they 
need. Several key facilitators are described below.

Know-How
Effective Treatments

Abundant evidence demonstrates the acceptable efficacy of several pharma-
cologic, psychotherapeutic, and behavioral treatments for management of most 
mental health disorders. In addition, there is a substantial evidence base sup-
porting the efficacy of psychotherapies and pharmacotherapies for treatment for 
substance use disorders. Recent progress led to Food and Drug Administration 
(FDA) approval of medications for treatment for smoking, alcohol use disorders, 
and opioid dependence. There are not yet FDA-approved pharmacotherapies for 
treatment for cannabis use disorder, stimulant use disorders (involving cocaine, 
amphetamine, or MDMA), or hallucinogen abuse disorders (involving ketamine, 
PCP, LSD, or psilocybin). With the possible exception of disulfiram (Antabuse) 
treatment for alcohol use disorders, which generates high rates of abstinence 
among fully adherent patients (the minority of treated patients), medications 
for addiction are more successful in reducing the intensity of use of the abused 
substance than in producing and sustaining abstinence. That finding has led 
to a growing focus on reducing the harm associated with substance use as a 
treatment objective that may complement that of attaining total abstinence. 
In addition, there are various group and individual therapeutic approaches and 
counseling strategies that have favorable effects on the lives of people who use 
such services. The growing recognition of the link between early life trauma, 
mental health, addiction, and poor health outcomes has led to increased interest 
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in trauma-informed care. With the increasing evidence base, there is a need to 
develop, train in, and implement these approaches.

Effective Models of Care

Substantial investment in research and demonstrations has improved our 
understanding of what effective care is. Examples of models of care that have 
been demonstrated to be effective and scalable are collaborative-care models 
in primary care, integrated-care models in mental health clinics, team-based, 
assertive, community treatment programs for people who have severe mental 
health disorders, and early-intervention programs for first-episode psychosis.

The Current Imperative for Integration

Health care providers around the country have entered an era of business 
integration. Hospitals are merging, hospitals and physician practices are merging, 
and traditional medical care practices are affiliating more closely with mental 
health, substance use, long-term care, oral health, and social service providers. 
In part, the imperative for integration is driven by market forces that seem to 
encourage scale and scope in service offerings. But the integration imperative 
also has been encouraged by federal policy initiatives that have created financial 
incentives for providers to integrate, especially with a focus on services supported 
by Medicare and Medicaid.

Changing Approaches to Paying for Care

The first and foremost principle that has to be adopted is that payment by pay-
ers and provider agencies should be reasonable and adequate for evidence-based 
practices. If that simple principle is not observed, all other issues will remain 
difficult to solve.

In addition to integration, our national health system has been exploring a 
broad array of value-based payment systems that reward providers for good out-
comes rather than for the volume of services provided. Experiments in changing 
incentives in payment systems are occurring among the three key types of payers: 
Medicare, Medicaid, and private insurers.

Value-based approaches and bundled payment models not only create better 
incentives to improve outcomes but also allow flexibility to support nontradi-
tional services or nontraditional providers that are central to integrated care. For 
example, Colorado-based Rocky Mountain Health Plans is testing whether a global 
payment model can support the provision of behavioral services in local primary 
care practices. Under the Sustaining Healthcare Across Integrated Primary Care 
Efforts pilot, which was launched in 2012, three practices in western Colorado 
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that have already integrated behavioral health care are receiving global payments 
to pay for team-based care; three integrated practices that earn FFS payments are 
serving as controls.

Insurance Expansion and Mental Health Parity Laws

The large increase in the number of Americans now covered by health insur-
ance because of the Patient Protection and Affordable Care Act (ACA) facilitates 
improvements in the care of people who have complex conditions. And, insur-
ance policies offered in the ACA marketplaces are required to cover behavioral 
health services. Furthermore, recent health parity laws prevent insurers from 
placing greater financial requirements (such as copayments or treatment limits) 
on mental health services than are placed on medical care services in any insur-
ance policy offered. Those laws will substantially expand financial access to a 
full array of behavioral health services.

Technology

Advances in technology have the potential to enhance access to and quality 
and cost efficiency of behavioral health and mental health care.

Electronic Health Records

Quality and cost efficiency of care rely on effective and efficient communica-
tion among providers and on the smooth flow of information into and among 
medical records. Similar benefits could derive from EHR use in behavioral and 
mental health, but their adoption has been notably slow. In fact, in comparison 
with the rapid rise in EHR use in general medical and primary care settings, less 
than 20 percent of behavioral health facilities have adopted EHRs (Walker et al., 
2016). Reasons for slow adoption include concerns about information sharing 
and confidentiality that are specific to clinical substance use and mental health 
data and to the cost and affordability of HIT, particularly in small and widely 
disseminated practice settings, which have substantial financial barriers to adop-
tion. To realize the benefits of HIT, innovative solutions are needed to address 
confidentiality issues and provide incentives for behavioral health providers to 
purchase and use the technology in ways that are integrated into general medical 
systems. Innovative solutions are also needed to make the EHR more efficient, 
more informative, and easier for providers to use.

Technology-Enabled Therapy for Behavioral and Mental Health

Technology-based therapies that patients can access with greater ease and at 
lower cost than face-to-face conventional psychotherapy have been developed, 
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such as Mood Gym (Australia National University, 2016), Beating the Blues 
(2015), and ThisWayUp (2016) (Richards and Richardson, 2012). Although much 
work remains to optimize the application of the therapies in clinical settings, 
evidence suggests that, with proper patient selection and appropriate strategies 
for successful engagement, patients who have less complicated psychiatric needs 
(such as for mild to moderate depression or anxiety) can derive clinical benefit 
at lower cost while overcoming the logistical hurdles to access, including basic 
availability of clinicians in a locale. Such online resources are rapidly expanding 
to cover a broad continuum from educational and self-help materials to modular 
offerings that emulate manualized, evidence-based, cognitive behavioral therapies.

Virtual visits provided by clinicians over the Internet improve access and 
outcomes principally by enhancing patient convenience. Compelling examples 
include geriatric patients who have mobility challenges and young patients who 
have autism and for whom transport to a doctor’s office can be difficult or even 
prohibitive. In such instances, the ability to hold a session by video conference 
can reduce cancellations and “no shows” and give clinicians a better window 
into behavior in the actual home context.

Vital Directions

To improve the lives of people who have behavioral health and medical conditions, 
it is essential that public policy play important roles in changing the approach 
to delivering services to this population. The following three vital directions 
are critical for improving outcomes by increasing access to effective services:

• New payment approaches that recognize the costs of managing the care of 
patients who have complex conditions and that encourage the use of teams 
and technology to identify, engage, and manage the care of such patients.

• Investment in strategies and programs to expand, improve, diversify, and  
leverage—through technology and more efficient team-based approaches—the 
clinical workforce and to develop incentives to improve service in under-
served areas.

• Development and implementation of clearly measurable standards to encour-
age dissemination of tested organizational models and to establish a culture 
of shared accountability to integrate the delivery of services.

Implement Payment Models That Support Service Integration

The current approach to paying for behavioral health care and general 
medical care will never lead providers to meet the needs of people for these 
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types of care adequately. The emphasis is on payment for the volume of service 
provided, and incentives to push providers to focus on patients’ outcomes are 
not in place.

A first public policy goal should be greater use of payment approaches that 
offer incentives to providers to improve outcomes by paying adequately for 
evidence-based services. Current trends toward more integration of service 
capacity among health care providers will make it more likely that the provider 
system will develop care approaches that meet the varied needs of people who 
are facing behavioral health challenges.

To design a payment system that works, we need a blend of policy strate-
gies that create incentives for good care for the full array of patients who have 
behavioral health conditions:

• Payment models should encourage quality and value, as well as allow flexibility, 
so that providers can choose management strategies that will lead to the best 
possible outcomes. Through Medicare and Medicaid, the federal government 
can lead the way in the transition to value-based payment.

• People who have complex behavioral health and medical conditions should 
be specifically encouraged to enroll in Medicaid programs and exchange 
policies offered through the ACA.

• Payments should be risk adjusted with sophisticated methods so that provid-
ers are paid appropriately to ensure that adequate resources flow to providers 
who care for the neediest in our population.

• Regulations to complement new reimbursement approaches should be imple-
mented so that there is a level playing field for providers and so that delivery 
of adequate care will be guaranteed.

Such strategies should have high priority in the coming years and could lead 
to better outcomes and more efficient use of our medical care investment.

Train a Workforce Skilled in Managing Behavioral Health Conditions

The workforce needs to grow and diversify to meet the demand to engage 
and serve people who have mental health and substance use disorders more 
effectively. Access to insurance is growing, but insurance is not valuable if there 
are no providers to deliver needed services. The development of innovative 
organizational models for managing behavioral health conditions is laudable, 
but they will not be sufficiently implemented if there is not a workforce that 
understands and is trained to deliver services with the new models of care that 
have been tested in careful studies.
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A new administration should give high policy priority to ensuring that our 
health system workforce can deliver the services required to improve outcomes 
for people who have behavioral health conditions. Three policy approaches 
could contribute:

• Fund well-tested programs that could encourage new entry into the behavioral health services 
field. A wide array of federal programs supports the training of physicians and 
other traditional medical care providers, such as nurses and dentists. For example, 
the federal Bureau of Health Workforce oversees loan repayment programs for 
physicians and dentists, and scholarship programs are aimed at increasing the 
numbers of primary care physicians, dentists, and nurses. Those programs should 
be expanded and should focus on increasing the numbers of professionals who 
care for people who have mental health and substance use disorders.

• Provide opportunities for providers to learn principles of care coordination and of teamwork. 
Building an effective workforce to improve outcomes of people who have 
mental health and substance use disorders requires more than scaling up of 
the workforce. Public policies should also focus on new skills for members of 
the workforce. Educational programs directed at the skills needed to work in 
teams and the skills needed for effective care coordination are needed around 
the country. Similarly, primary care physicians need additional training to be 
comfortable in working collaboratively with providers of care for mental health 
and substance use disorders because they must often manage patients who have 
these conditions, especially patients whose disorders are mild to moderate.

• Spread use of new technologies that leverage the workforce. New technologies that 
can help leverage the skills of providers in this field are being developed each 
year. For example, telehealth technologies can link psychiatrists to primary 
care providers in rural areas who require help in diagnosing problems and 
developing treatment plans. Public policy should correct the failure to provide 
the needed incentives for behavioral health organizations and providers to invest 
in and use tools and information systems to “defragment” care and accelerate 
the development of new technologies that assist in managing behavioral health 
care. Federal policies should fund training to help the existing workforce to 
learn how to use technology more effectively to leverage the ability to treat 
as many patients as possible and as effectively as possible.

Develop Incentives to Disseminate Tested Organizational Models

A third vital direction for public policy in behavioral health is to fund improve-
ments in know-how for building better care models, in organizational strategies, 
and in accountability to attain better outcomes.
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Expand Investment to Develop, Evaluate, and Implement Behavioral Health Quality 
Measures

Better care models can be identified only when there are clear, routinely 
collected quality measures for tracking the effectiveness of health care integra-
tion. Several strategies could support development of measures at the interfaces 
between behavioral health care and general medical care:

• Expanding expectations for health systems to establish structural mechanisms 
for integration of mental health care, substance abuse care, and general health 
care. This could include expanding requirements for accreditation or rec-
ognition programs, such as the Patient-Centered Medical Home, that focus 
on the population of people who have mild to moderate behavioral health 
conditions and are being seen in general medical settings.

• Expanding measures that focus on access to effective behavioral health care 
and behavioral health outcomes for patients in general medical care settings.

• Developing measures to assess access to preventive health services, primary 
care, and chronic disease care for people in behavioral health care settings 
and to assess their associated outcomes.

Beyond specifically developing measurement strategies for integrated care, a 
lead agency should be identified that has responsibility, expertise, and resources 
for stewarding the field of behavioral health quality measurement to be held 
accountable for their development. In collaboration with other public and private 
stakeholders among the “six Ps”—patients, providers, practice organizations, 
payers, purchasers, and policymakers—that agency should develop a coordinated 
plan to implement this and the next two recommendations (Pincus et al., 2003).

Take Action to Overcome Barriers to Improve and Link Data Sources

Effective integration of behavioral health and general medical care must incor-
porate strategies to develop, implement, use, and coordinate HIT to meet the 
needs of consumers who have behavioral health conditions and of their health 
care providers and systems.

Gaps in standardizing and capturing behavioral health information must be 
addressed. For example, under the HITECH Act, SNOMED-CT and LOINC 
are mandated medical terminologies for the exchange of clinical information, 
but if these terminologies do not accommodate behavioral health needs, the 
goals of the act cannot be achieved. A recent Institute of Medicine report 
recommended incorporating evidence-based behavioral health psychosocial 
intervention in classification systems, such as Current Procedural Terminology 
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(IOM, 2015). Policies and regulations should include specifications for stan-
dardizing behavioral HIT among different general medical, mental health, 
and substance use treatment settings to ensure data sharing and data trans-
portability. More sophisticated information exchange protocols are needed 
to address behavioral health privacy and security concerns. Vendors should 
be expected to develop EHRs that enable tagging of specific data elements 
with different privacy levels; this would be important for accommodating the 
use of consumer-driven technologies, such as mobile applications. Finally, 
behavioral health clinical organizations and nonphysician behavioral health 
providers will need funding (possibly as part of bundled payments) to assist 
in deploying and using HIT that meets specifications that the HITECH Act 
provided for hospitals and physicians.

Conduct Research to Develop the Evidence Necessary to Expand Our Treatment 
Armamentarium and Support a More Robust and Comprehensive Set of Standards and 
Measures

Standards and measures should be developed to:

• document the mechanisms underlying mental health and substance use con-
ditions better;

• develop and test new, more effective, safer treatments;
• determine which treatments achieve the best outcomes for different types of 

patients, especially in the context of different comorbidities; and
• implement evidence-based treatments.

Collaboration among funding agencies and health care organizations should 
inform the development of a research agenda that could marry the goals of 
intervention development and testing with the needs of quality measurement 
and improvement at clinical, organizational, and policy levels.

Conclusions and Summary

We face substantial and enduring challenges to improve the lives of many Americans 
who cope with mental health and substance use disorders. Those disorders are often 
chronic, and recovery can be a lifelong process, but better outcomes and the potential 
for better life courses are within easy reach for our society. There are barriers to 
progress, but our nation is at a moment when there also are many facilitators that 
can help us to make striking progress in improving people’s lives. We have much of 
the know-how that is needed, and now we need to put the know-how into action.
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It will take the energy and commitment of many parts of our society to improve 
outcomes for people who have mental health and substance use disorders, espe-
cially in the presence of other medical problems that these people commonly face. 
We need supportive and supported families, supportive workplaces, supportive 
health providers, and supportive communities. But public policy at the federal 
level can also play a role in leading progress in this social challenge.

Three vital directions are offered to guide efforts to improve behavioral health 
care across our nation:

• New payment approaches: Develop and apply new payment approaches 
that provide fair payments that recognize the costs of managing the care of 
patients who have interacting medical and behavioral health conditions and 
encourage the use of teams and technology to implement evidence-based 
strategies to identify, engage, and manage the care of such people effectively.

• Workforce development: Invest in strategies and programs to expand, 
improve, diversify, and leverage—through technology and more efficient 
team-based approaches—the clinical workforce and to develop incentives to 
improve service in underserved areas.

• Standards and incentives to disseminate tested organizational models: 
Encourage and invest in improvements in know-how for building better care 
models, clinical and organizational strategies, and accountability mechanisms 
to attain better outcomes. Measurable standards must be created to implement 
incentives to diffuse tested organizational models and establish a culture of 
shared accountability to integrate the delivery of services.

There are barriers that make progress difficult, but there are also clinical and 
policy strategies that hold potential for enabling striking progress in improving 
the lives of people who face these challenges. We have much of the know-how 
that is needed, but we need to put it into action.

SUMMARY RECOMMENDATIONS FOR  
VITAL DIRECTIONS

1. Implement payment models that support service integration.
2. Train a workforce skilled in managing mental health and substance 

abuse in the context of integrated care.
3. Develop incentives to disseminate tested organizational models and 

create new approaches.
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A DVANCING THE HEALTH OF COMMU NITIES 
AND POPULATIONS
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R. Nevarez, MD, MPH, Nirav R. Shah, MD, MPH, and Winston F. Wong, MD

We have a long way to go to strengthen the public health system to pro-
vide adequate protection for communities. Dollar for dollar, our health 

care expenditures fail to provide us with good health at the most basic level as 
measured by life expectancy and infant mortality. The United States spends 18 
percent of its gross domestic product—more than $10,000 per person per year—on 
the provision of medical care and hospital services. That is 2.5 times the average 
of industrialized nations in the Organisation for Economic Co-operation and 
Development (OECD), but by any measure our population is less healthy; US life 
expectancy at birth is well below the OECD average, and our infant mortality 
is higher than that of all 26 other industrialized nations. In fact, Americans are 
at a disadvantage at every stage of the life cycle relative to counterparts in peer 
countries (NRC and IOM, 2013).

Recent events like lead contamination in drinking water in Flint, Michigan, 
and other cities across our country; the epidemic of obesity and related chronic 
diseases in the United States; outbreaks of new microorganisms in drinking 
water like naegleria and legionella; spread of Aedes mosquitos that carry tropical 
diseases like Zika, dengue, and chikungunya; the serious impacts of catastrophic 
storms like Hurricanes Katrina and Sandy; and the epidemics of opiate addiction 
and HIV that are reappearing across the United States are ringing alarm bells 
about our weak public health system.

The World Health Organization has defined health as “the state of complete 
physical, mental, and social well-being and not merely the absence of disease or 
infirmity” (WHO, 1948). Health of nations and other population groups can 
be compared via use of health outcome metrics that reflect both positive and 
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negative states of health. Such metrics include “1) life expectancy from birth, 
or age-adjusted mortality rate; condition-specific changes in life expectancy, 
or condition-specific or age-specific mortality rates; and self-reported level of 
health, functional status, and experiential status” (Parrish, 2010).

The United States should be capable of meeting or exceeding levels of good 
health enjoyed by people in other countries. Most factors that influence health 
are embedded in daily life circumstances apart from interactions with the health 
care system. These factors have to do with social, environmental, and behavioral 
inflluences on health that affect everyone in the population. We need to address 
environmental factors that range from exposure to pathogens, harmful substances, 
and pollutants to the widely available and aggressively promoted sugary drinks; 
foods high in salt, fat, and sugar; tobacco; and alcohol products. Behavioral fac-
tors can be addressed, as in successful efforts to reduce smoking, but even in the 
case of smoking, efforts need to be intensified and directed more precisely to 
populations at greatest risk of tobacco-related chronic diseases. Addressing social, 
behavioral, and environmental factors that discourage healthy eating patterns or 
promote unhealthy exposures like smoking—public health—ensures conditions 
in which people can be healthy.

In the face of our elaborate and expensive health care system, there is direct and 
undeniable evidence that there are major opportunities to improve population 
health that lie outside this system or require fundamental changes in how the 
system operates. There is strong evidence that investments in prevention at the 
population level, via public health expenditures, are very effective in promoting 
health and wellness and reducing costs of medical care (McCullough et al., 2012). 
People who have social and economic advantages have a greater chance of achiev-
ing and maintaining good health in spite of adverse environmental exposures 
compared to people who are disadvantaged by such factors as chronic poverty, 
lack of education, racial or ethnic discrimination, and geographic isolation. In 
part, the poor US performance on key health measures reflects the apparent 
greater effect of such disadvantages in the United States than in peer countries. 
Peer countries may mitigate social disadvantages better through institutionalized 
universal and targeted social and economic programs (McLeod, et al., 2012). 
Health economists are beginning to demonstrate that investments in social ser-
vices (along with public health) also generate positive health impacts as assessed 
by a number of measures including obesity, asthma, mental health status, lung 
cancer, heart attacks, and type 2 diabetes (Bradley et al., 2016).

As defined by Kindig and Stoddart, population health refers to “the health 
outcomes of a group of individuals, including the distribution of such outcomes 
within the group” (Kindig and Stoddart, 2003). Historically in the United 
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States ( Jacobson and Teutsch, 2012), health care evolved in two, mostly separate,  
systems—one that provides clinical care, is largely private, and provides indi-
vidual prevention and treatment to patients, and a second public health system 
that is mostly governmental and provides population-based health promotion 
and disease prevention strategies to people who reside in entire geopolitical 
jurisdictions. Jacobson and Teutsch have proposed that it might be clearer to use 
the term “total population health” when referencing actions to improve health 
in entire geographic regions, to distinguish this concept from the growing use 
of the term “population health” to reference actions to improve health among 
groups of people served by various health providers, health insurance systems, 
and/or specific governmental programs ( Jacobson and Teutsch, 2012). In this 
paper, the term population health should be viewed as synonymous with the con-
cept of total population health. In this context, population health is concerned not 
only with delivering preventive services to individuals, or groups, but also with 
addressing broader social and environmental determinants of health in entire 
regions. (Some might refer to this same concept as community health.)

Traditionally, the “public health” side of the US two-part health system has had 
the responsibility for populations in organizational and financial arrangements that 
are largely separated from the treatment side. Recognition of the need to bring 
these subsystems together has increased over time. The shift in thinking toward 
a more comprehensive approach to achieving population health and wellness 
was prominent in the advice of the Secretary for Health’s Task Force on Health 
Promotion and Disease Prevention Objectives for 2020 and in the character of 
the subsequent federal health objectives for this decade (Fielding et al., 2014).

As noted below, the Patient Protection and Affordable Care Act (ACA) included 
a number of provisions that support total population health approaches within 
the health care system, including both traditional public health efforts as well as 
efforts to better integrate total population health and health care.

Opportunities for Progress and Policy 
Implications: A Call for Change

The many excellent efforts under way to revitalize, expand, and innovate in 
advancing the health of populations and communities indicate that the United 
States is at a critical inflection point for taking more deliberate and effective 
actions to improve public health and prevention capacity. Such efforts are both 
expanding access to health care and are extending outside the health sector and, 
if supported and expanded, create major opportunities for improving the health 
of populations and communities. These efforts include the establishment of the 
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Prevention and Public Health Fund under the ACA, community needs assess-
ments under the ACA, the establishment of minimum standards for state and 
local public health programs, support of community-based programs and coali-
tions, a new Office of Disease Prevention in the National Institutes of Health, 
and health and wellness programs in corporations. These recent developments 
have set the stage for making major improvements in population health in the 
United States.

In addition, many far-reaching recommendations relevant to improving 
population health outcomes have emerged from the National Academies of 
Sciences, Engineering, and Medicine in recent years. While supporting those 
longer-term recommendations, this paper identifies potentially transformative 
initiatives that can be implemented quickly with relatively little incremental 
expense. These initiatives are predicated on a vision of a healthy community as 
a “strong, healthful and productive society, which cultivates human capital and 
equal opportunity. This vision rests on the recognition that outcomes such as 
improved life expectancy, quality of life, and health for all are shaped by inter-
dependent social, economic, environmental, genetic, behavioral, and health 
care factors, and will require robust national and community-based policies 
and dependable resources to achieve it” (National Prevention Council, 2011).

These recent developments set the stage for a number of specific opportunities 
to set the nation’s prevention and public health efforts on a new path (Figure 7-1).

Goal 1: Support Strong National Public Health 
Objectives with Leadership and Investments

The achievement of health goals for communities—total populations—is quite 
challenging in that many of the factors that influence health are not, and never 
will be, controlled or directed by the health sector. Public health leaders exert 
influence in many ways, for example, with information and recommendations 
(e.g., successive Surgeon General’s reports), through influencing (e.g., First Lady 
Michelle Obama’s campaign to promote healthy eating and physical activity), 
and through work in local communities.

The US Department of Health and Human Services’ (HHS’s) Healthy 
People 2020 initiative, with input from thousands of members of the public 
and organized public health and health groups, culminated in more than 
1,200 objectives, from which HHS leadership identified a set of 26 Leading 
Health Indicators that are tracked at various government levels (Koh et al., 
2014). That approach can support implementation of a recommendation of a 
recent consensus study of the National Academies that “the Secretary of the 
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Department of Health and Human Services should adopt an interim explicit 
life expectancy target, establish data systems for a permanent, health-adjusted, 
life expectancy target, and establish a specific per capita health expenditure 
target to be achieved by 2030. Reaching these targets should engage all health 
system stakeholders in actions intended to achieve parity with averages among 
comparable nations on healthy life expectancy and per capita health expendi-
tures” (NRC and IOM, 2013).

Building on this, a White House–led effort could bring to bear political lead-
ership—across the entire federal government—to invoke more integrated action 
across sectors and investments in communities to achieve health via application 
of a Health in All Policies (HiAP) approach. Developed in Finland, HiAP has 
been adopted by the European Union and has been credited with resulting in 
an increased focus on population health in a number of areas, including social 
services, diet, nutrition and physical activity, alcohol policies, environmental 
and health consequences of transport, and mental health impact assessment of 
public policies (Puska and Ståhl, 2010).

FIGURE 7–1 |  Opportunities for progress and policy implications.
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Opportunity: Strengthen Federal Public Health Leadership

Within the United States the National Prevention Council (NPC) is an 
example of a HiAP-oriented initiative at the federal level. This Council, which 
is chaired by the Surgeon General, brings together representatives from 20 
federal departments, agencies, and offices, including sectors such as housing, 
transportation, education, environment, and defense. The National Prevention 
Strategy (National Prevention Council, 2011), developed by the NPC with 
broad input from diverse stakeholders, needs to be raised to a much higher level 
of priority in the administration. This includes creating a stronger focus in the 
White House with adequate funding and decision authority to coordinate mul-
tisectoral population health and prevention efforts throughout the government 
and by vesting stronger authority at the highest levels in the HHS to align all 
HHS activities with population health and prevention goals. Such leadership in 
the White House could be achieved via strengthening the role of the Domestic 
Policy Council (DPC) in population health promotion, or via establishment 
of a new office. The role of the Secretary of HHS and other leaders could be 
elevated. Of note, both the DPC and the Secretary of HHS have congressional 
authority to undertake such an initiative already. Such efforts can build upon 
the NPC’s National Prevention Strategy. Finally, the administration needs to 
be a clear champion of the concept that investing in prevention has high pri-
ority and has a greater proven return than does other health care investment 
(McCullough et al., 2012).

The HiAP approach has been supported by a tool called the Health Impact 
Assessment (HIA), which can be applied when a more formal assessment is 
required (Wernham and Teutsch, 2015). Many have suggested formal adop-
tion of an HIA approach in the United States, and there is an emerging body 
of evidence for its applicability (IOM, 2014). By Executive Order, the White 
House could require explicit consideration of health impacts (or benefits) for 
major federal expenditures.

Specific White House coordination could help support activities to promote 
health in communities. Such an effort could build on the last administration’s 
“Sustainable Communities” initiative (which included housing, environment, 
and transportation but not health.) It could benefit from a number of initiatives 
that have been carried out by the private sector to address housing and economic 
opportunity, environmental health, and access to health services in communities 
to improve health (Acosta et al., 2016).

Less obvious but perhaps of equal importance is tax policy. For example, there 
are corporate tax credits for affordable housing ($7.8 billion for 2016), wind 
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power ($2.9 billion in 2016), and orphan-drug research ($900 million). There 
are exclusions and deductions for “research and experimentation” ($5.8 billion), 
domestic production ($13.2 billion), and charitable contributions to health orga-
nizations ($1.9 billion) (US Treasury, 2016). There are numerous opportunities 
in existing tax policies for the White House to enhance the health benefits for 
communities and promote a full-scale, population health improvement strategy.

The White House could also consider the development of an Opportunity 
Development Bank, a public–private partnership that is dedicated to infrastruc-
ture development and invests tax revenues at high rates of economic and social 
return. The investments could include early childhood interventions, preschool 
enhancements, juvenile justice diversion programs, high school counseling pro-
grams, adult job training programs, adult criminal rehabilitation, substance use 
prevention programs, housing support, and library expansions. Returns on such 
investment potentially can be extremely high (Washington State Institute for 
Public Policy, 2016). Some programs have a rate of return as high as 100 percent; 
the social returns can be even higher, perhaps $15 or $20 for every dollar invested.

Opportunity: Structure Funding to Achieve Defined Public Health Goals

According to the National Academies, a minimum set of public health services 
is needed in every community (IOM, 2012). In 2012, it recommended that 
Congress “authorize a dedicated, stable, and long-term financing structure to 
generate the enhanced federal revenue required to deliver the minimum pack-
age of public health services in every community.” It also stated that “such a 
financing structure should be established by enacting a national tax on all medical 
care transactions to close the gap between currently available and needed federal 
funds” (IOM, 2012).

Congress and the administration can work together to define the public health 
services that could be supported by the federal government and others and to 
enact legislation that would authorize and appropriate resources, including fund-
ing, for these purposes.

Goal 2: Promote Efforts by Health Care 
Organizations and Systems in Advancing 
Community and Total Population Health

Health care organizations and systems, both public and private, need support in 
expanding their missions and activities to include a focus on the maintenance of 
good health and well-being in the people and communities that they serve. The 
traditional focus on disease screening and treatment reinforces a focus on health 
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problems at a relatively late stage in the process and is not cost effective (McCullough 
et al., 2012). It discourages accountability for overall community and population 
health and engagement in the large-scale, community-based health promotion 
and disease prevention activities of which medical encounters are only one aspect.

For many years the public health system has been engaged in providing access 
to medical care for underserved populations as well as promotion of clinical 
preventive services like immunizations, blood pressure screening, and cancer 
screening. Developments of the last few years are shifting many of these clini-
cal preventive activities into the clinical care system; at the same time, until all 
Americans have access to health care, the public health system will continue 
to be responsible for safety net function. More recently, the clinical care sys-
tem is seeking the achievement of the “Triple Aim” that was proposed by the 
Institute for Healthcare Improvement (IHI, 2016), and seeks to simultaneously 
lower the costs of health care, improve the quality of health care delivery, and 
improve health outcomes among the populations that are served. The Centers for 
Medicare & Medicaid Services (CMS) has embraced the concept of population 
health promotion under the triple aim and there is evidence of progress in several 
areas. Under the ACA, federal funds can be used for US Preventive Services Task 
Force—approved preventive services without copay. The ACA has also permit-
ted the use of federal health care funds for community-based prevention for the 
first time (the PH Trust Fund). Additionally, the movement toward Medicaid 
and Medicare managed care and increasing incentives for managed Medicare 
and Medical Homes are examples of financial incentives that are beginning to 
reward prevention activities in the context of individual patient care. All of 
these activities are laying the groundwork for more engagement of health care 
organizations and systems in advancing community and total population health.

Opportunity: Enhance the Role of Hospitals and Associated Health Care 
Systems in Promoting Wellness

Community benefits requirements for nonprofiit hospitals under Internal 
Revenue Service (IRS) 501(c)(3) regulations have foreseen the benefiits of changes 
in progressive hospital and community systems (Rosenbaum, 2016). We would 
favor refining community benefiits requirements to provide incentives to regional 
efforts and to ensure the inclusion of local health departments and public health 
schools and programs in analysis and planning efforts. Those efforts are accountable 
to hospitals’ community benefits obligation, except where community benefits 
funds are already subsidizing Medicaid or uncompensated care, and generate 
a large amount of revenue, more than $24 billion in 2011 (Rosenbaum et al., 
2015). Such activities include generation of community demographic and health 
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data and community engagement and participation functions. Specific policies 
could include erasing the distinction between community health improvement 
and community building, creating a new IRS category for priorities identified 
in total population health needs assessments, offering incentives for multiinsti-
tutional pooling, and encouraging hospitals to move toward allocating the full 
value of their tax benefit to community health improvement and charity care.

Accountable care organizations (ACOs) emerged as a component of the ACA 
as a means of encouraging health care providers to coordinate care throughout 
the spectrum of wellness, prevention, and treatment, with shared accountability 
and risk. Hundreds of ACOs have been formed, and some have led to better 
outcomes, lower total costs, and improved patient care and experiences (Kassler 
et al., 2015). Even so, ACOs as currently constructed entail only traditional 
components of medical care and have yet to develop comprehensive wellness 
models that incorporate other elements of prevention and wellness. For example, 
oral health services continue to be marginalized rather than embraced as a vital 
feature of population health, particularly in low-income and otherwise vulner-
able populations, despite recognition by CMS in 2011 that “oral health [should 
be] included in . . . the Accountable Care Organization demonstration” and that 
the Center for Medicare and Medicaid Innovation should “develop innovative 
scalable models for the delivery of oral health care” (CMS, 2011). Drawing from 
the initial success of many ACOs, the model needs to be more expansive in this 
and other fields, such as mental health.

The principal role of Medicaid is to be the provider of health insurance for the 
poor. However, it also has a tradition of promoting health and wellness. As Medicaid 
continues to expand and evolve, state waivers are increasingly extending its reach 
to promote better health for the underserved. That affords an opportunity to test 
new models and partnerships between health care providers and community-based 
programs that have been shown to improve social conditions that promote well-
being. CMS could be given more authority to waive Medicaid rules and work with 
states to accelerate the incorporation of prevention and population health into state 
Medicaid programs. Outcomes related to improved total population health and 
reduction in health disparities should be included as valid outcomes of Medicaid.

Goal 3: Address Social and Environmental 
Determinants of Health in Communities

Because no two communities are exactly alike, strong community engagement 
not only by local public health agencies and health care providers but also by 
housing, environmental, financial, transportation, and other sectors is needed 
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to address social and environmental determinants of health. How we build and 
maintain our homes, buildings, and cities and the infrastructure for transporta-
tion, physical activity, drinking water, and sanitation has a critical effect on our 
health. Moreover, communities will not be healthy unless all are served equitably. 
Current fragmented approaches exacerbate health inequities, but multisectoral 
approaches improve equity. In many ways such efforts reflect application of the 
HiAP approach at a local level.

Opportunity: Use Multisectoral Partnerships at State, Regional, and Local 
Levels to Enhance Social and Environmental Determinants of Health

To carry out the population health improvement planning and resource mobi-
lization that we call for, the administration could stimulate and assist in funding 
of broad multisectoral partnerships that promote total population health. Many 
communities across the country already are creating community health agendas, 
leveraging assets, making health a locally defiined issue in which everyone has 
a stake, and moving policy change at the local and regional levels. But, too few 
health departments have the resources needed to lead such community efforts. A 
federal effort to support community multisectoral partnerships could be launched 
in 100 communities across the country in a 3-year program to establish national 
models. Effects measured should include educational, public safety, and economic 
indicators and health indicators already defiined in Healthy People 2020.

Opportunity: Rebuild the Nation’s Physical Infrastructure  
with an Eye on Health

The brown water flowing from spigots in Flint, Michigan, is just the tip of the 
iceberg for the gradual breakdown in many of our drinking water systems, as well 
as our neglected transportation systems, sewer systems, and energy distribution 
systems. Large adverse health and economic consequences are already being felt 
directly in many communities (ASCE, 2013). We propose a multisectoral approach 
targeted to jurisdictions with older physical infrastructures that will engage them 
in an assessment of infrastructure weak spots so that they can plan for and fund 
community structural improvements—leveraging not only health assets but the 
Department of Labor, Department of Housing and Urban Development, and 
other relevant department efforts in a coordinated and collaborative manner. A 
multisectoral approach is important because much of the work could be funded 
by the private sector (gas, electric power, water, and sanitation utilities). In New 
York City, Mayor de Blasio’s Underground Infrastructure Working Group is 
an example of an effort to bring sectors together to coordinate infrastructure 
repair work so that it can be done more quickly and efficiently. Congress and 
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the executive branch could pair the effort with existing job training efforts to 
prepare people in low-income communities for work in the many sectors that 
are involved with maintenance and improvement of the physical infrastructure. 
Public health should inform these efforts so that infrastructure improvements 
address environmental health and safety issues that are critical for the health of 
communities.

Opportunity: Strengthen the Public Health Role in Community  
Preparedness and Planning Processes

Rather than respond to the “disaster of the month” (Zika virus, Ebola, hur-
ricanes, earthquakes, floods, and the like), we need efforts to enable communi-
ties to withstand and recover from myriad disastrous events. Such efforts need 
to anticipate threats, minimize adverse effects on health, and rapidly restore 
function after a crisis. Community preparedness planning is multisectoral, but 
public health has an important role to play in ensuring that those who are most 
vulnerable (such as residents of assisted-living facilities) are protected from health 
consequences; in strengthening community health systems and integrating them 
with community resources, including the private sector; and in integrating 
community preparedness effort with day-to-day planning to combat the health 
threats posed by daily living and the epidemic of chronic diseases and prevalence 
of untreated mental illnesses that are the causes of premature death, disability, 
and diminished quality of life. Collaboration between the private and public 
sectors could improve the ability of communities to plan, prepare, respond, and 
recover. It has been shown to work during the recent H1N1 influenza outbreak 
in which federal, state, and local partnerships addressed a serious epidemic. Public 
health preparedness systems need to be adequately resourced and sustained if 
they are to be able to identify the emergence of new health threats and respond 
to them effectively.

Opportunity: Facilitate Community Development and Social  
Investment in Communities

Under White House leadership, broadening investment in human capital 
through new financial vehicles can be encouraged. We bring several ideas to 
the table to identify new ways to mobilize resources for total population health. 
Some of these could be led by the White House via consideration of tax and 
investment policies as described above. Others could emanate from local efforts.

The partnership of the Federal Reserve Bank, the Robert Wood Johnson 
Foundation, and the Kresge Foundation has played a key role in connecting 
financial investment in commercial development and housing to improved health 
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in communities. In several communities, it has facilitated loans in conjunction 
with philanthropic investment that addresses housing and economic opportunity, 
environmental health, and access to health services.

Corporations can be involved in ways that go well beyond workplace well-
ness programs. Direct linkages between local public health agencies, business 
leaders, community groups, not-for-profiit organizations, and the health care 
community can forge a common language and understanding of employee and 
community health problems and broaden participation in setting total population 
health goals and strategies. Corporations can work with government to gather, 
interpret, and exchange mutually useful data. They can use their knowledge of 
marketing and social marketing techniques to promote individual behavior and 
community change (IOM, 2015).

Health care systems and organizations have a key opportunity to create 
environments for improved population health. If they leverage the entirety of 
their assets—for example, as employers, purchasers, consumers, and potential 
energy conservers—the effect of intentional business practices can potentially 
improve the health of a population more than actual delivery of services. 
Moreover, studies suggest that a large moderate-income workforce can have a 
greater role in generating income in a community than a smaller high-income 
workforce. When income disparities narrow in a community, population 
health improves.

Goal 4: Translate Evidence into Action

Advancing community and population health requires acting immediately on 
what we know even while we are setting research priorities and funding mecha-
nisms to strengthen the evidence base of new population health interventions. 
The HHS Advisory Committee on Health Promotion and Disease Prevention 
Objectives for 2020 identified where taking action on the basis of what we already 
know about interventions can improve community and population health. This 
includes evidence on what works and what does not work. The marked increases 
in the availability of health data to facilitate evidence translation and generation 
increase the practicability of use for prevention.

Opportunity: Take Full Advantage of “Big Data”

The use of “Big Data” is an emerging field that may be key to the promotion 
of population health. The term “Big Data” refers to very large datasets obtained 
from a variety of sources that, if appropriately managed and analyzed, can yield 
a wealth of detailed information to support achievement of various population 
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health objectives. All efforts related to assessments, planning, preparedness, and 
development of a common understanding of facts at very granular levels geo-
graphically can help to identify social and environmental determinants of health, 
and give a clearer picture of health status and trends in a number of dimensions 
(NASEM, 2016). Efforts like the County Health Rankings project, which ranks 
the more than 3,000 counties in the United States based on a model that combines 
health outcomes with health factors, provide a basis for identifying communities 
that most need health improvement efforts, and for rallying support for those 
efforts across sectors (Remington et al., 2015).

Nationally, billions of dollars have been invested in efforts led by the Office 
of the National Coordinator for Health Information Technology to individual 
access to electronic health information as well as connectivity among systems 
so that information can be shared across systems while protecting data security 
and privacy (DeSalvo et al., 2015). No such strong national efforts have been 
undertaken to understand the data needs to support population health efforts. 
Such efforts should build on clinical data collection to support the broader 
advancement of population health by standardizing reporting of population health 
measures (for example, patient-reported measures of wellness and reported health 
conditions). They should also include geographic and, where possible, individual 
data relevant to environmental and social determinants of health. A later step 
would be to aggregate and release this information in a way that complies with 
the Health Insurance Portability and Accountability Act to allow policymakers 
to address issues comprehensively among sectors that currently remain siloed 
(i.e., to integrate across data with regard to underlying physical and social envi-
ronments, with data on health and wellness, to assist with community-wide 
prevention efforts).

Opportunity: Increase Public Access to Health Data

HHS should expand early success in supporting public availability of health 
datasets and the development of informatics tools to facilitate aggregation and 
linkages with related datasets. Data.gov and similar efforts already have helped 
researchers to understand and policymakers to solve persistent problems related 
to health effects in association with physical and social environments, factors 
related to timing and identification of risk factors, and triggers of predictable 
events. It is of critical importance that public health researchers and policymak-
ers work closely with the health care industry to improve its data so that it can 
maximize their use for population health. There are substantial opportunities for 
sharing and co-mingling of public and private datasets, which would advance 
the open-data movement to the next level.
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Opportunity: Advance Research on Prevention and Public Health Strategies

Community prevention activities are too often undertaken with a weak evi-
dentiary base, largely because the support for such research is meager. Unlike 
clinical practice, the practice of public health has few opportunities for product 
development and promotion. The onus is on government to fund public health 
research.

A report of the National Research Council and Institute of Medicine (IOM), 
U.S. Health in International Perspective: Shorter Lives, Poorer Health, stated that “the 
National Institutes of Health and other research-funding agencies should commit 
to a coordinated portfolio of investigator-initiated and invited research devoted 
to understanding the factors responsible for the US health disadvantage and 
potential solutions, including lessons that can be learned from other countries” 
(NRC and IOM, 2013). In addition, the report also recommended that the 
federal government increase the portion of its budget allocated to population 
and community-based prevention research that:

• addresses population-level health problems;
• involves a definable population and operates at the level of the whole person;
• evaluates the application of discoveries and their effects on the health of the 

population; and
• focuses on behavioral and environmental (social, economic, cultural, and 

physical) factors associated with primary and secondary prevention of disease 
and disability in populations.

CMS has recently funded a number of Health Care Innovation Awards, some 
of which support linkage between health services and community social services 
to support the broader needs of individual patients. They have announced an 
intention of expanding this approach via a recently announced 5-year, $157 
million program to test a model called Accountable Health Communities. The 
CMS Innovation Center will use these grants to “test whether systematically 
identifying and addressing health-related social needs can reduce health care 
costs and utilization among community-dwelling Medicare and Medicaid ben-
eficiaries” (Alley et al., 2016). Such prevention research explicitly seeks to fund 
itself through health care savings. However, prevention research funded by other 
agencies also is an excellent investment even though the costs and savings are 
not directly linked within their budgets.

A number of efforts have been made to encourage the National Institutes of 
Health (NIH) to fund more prevention research and these need to be intensified. 
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There are other agencies whose research programs should be strengthened: 
Centers for Disease Control and Prevention (CDC) and Environmental Protection 
Agency. Federal health research agencies need to focus not only on genetic but 
also social and environmental determinants of health, both discovery-oriented 
research about how these determinants cause ill health (or promote wellness) 
and translational research on how to apply this knowledge to improve health 
in communities. Such research needs to focus on the most vulnerable, (e.g., 
pregnant women, infants, children, the elderly, and those who are genetically 
vulnerable or immunocompromised).

In the long run, health care expenditures need to help to support a Prevention 
Research Trust Fund to support community-centered outcomes research just 
as we now have support for the Patient-Centered Outcomes Research Institute 
(PCORI) via the ACA. Such research could be housed in NIH or CDC as a 
freestanding institute on the model of or within PCORI. It should involve 
not only academic research but also community participatory models that are 
directed especially to underserved communities and social and environmental 
determinants of health and that empower communities to manage interven-
tions (Selby et al., 2015). The effort would generate the evidence needed for 
tackling the most serious public health problems at the community level via 
research that is difficult to fund through existing avenues in NIH and elsewhere. 
Priorities for the effort should be drawn from existing expert bodies, such as 
the Community Preventive Services Task Force recommendations, public 
health professional and government organizations, and National Academies 
report recommendations. The research should explicitly address both costs and 
benefits of prevention strategies.

Conclusion

We have made a number of proposals, of which the most important are related 
to the establishment of clear points of accountability and leadership for total 
population health in the United States, both in the White House and in HHS. 
The United States can have the best community and population health in the 
world, but that cannot happen unless such strong public health objectives are 
articulated and widely shared.

We suggest that not only the public health system, but also many other entities 
will need to play a role if we are to be successful. Health care organizations, both 
public and private, need to be held accountable for promotion of good health 
and disease prevention, not just for treatment of the illnesses. Communities 
need to be accountable for bringing public health agencies together with other 
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sectors in a number of contexts to develop a shared sense of what can be done 
collaboratively to promote health and to address shortcomings in our physical 
infrastructure and community preparedness efforts that are increasing risks. 
The government and the finance communities need to be brought together to 
pursue new financing strategies for infrastructure investment and community 
development, including efforts that directly address the social determinants of 
poor health in communities.

“Big data” needs to be harnessed to support public health and disease prevention 
efforts. Public health translational research is needed to move discoveries from 
fundamental bench science and social science to the development and testing of 
community and population-level interventions. Such research is unlikely to be 
funded unless a trust fund is created and a government entity is made account-
able for ensuring that it is done.

This paper has focused on opportunities to advance the health of the nation 
through a lens that considers whole communities and focuses on public health 
or population health approaches to creating or enhancing physical and economic 
environments for promoting health and preventing diseases. The approaches 
and opportunities discussed here complement those identified in other Vital 
Directions discussion papers. In particular, public health approaches can engender 
transformative changes in the systems and entrenched institutional policies 
and practices that lower our overall standard of living and perpetuate systemic 
social disadvantages for some demographic groups; and they can address the 
“social determinants” of health and achieve health equity (Adler et al., 2016); 
improve options for healthy eating and physical activity (Dietz et al., 2016); 
and foster good physical and mental health and well-being throughout the 
life course. It is essential to recognize the connections among these papers 
to find strategies that are compatible and mutually reinforcing. For example, 
many communities that have poor access to services have the highest burden 
of mental health and substance-abuse problems (Knickman et al., 2016).

The United States has great opportunities to advance the health and well-being 
of communities and populations at large and to make progress both in saving 
lives and in reducing the cost of health care. We have identified a number of 
approaches for moving forward; at the core of all of them is the need to mar-
shal and align forces across sectors and communities toward disease prevention. 
Achieving the highest possible level of health in communities and populations 
requires a rebalancing of our overall investment in ways that enhance disease 
prevention and wellness strategies throughout the lifespan and builds the strength 
and resilience of communities.

SUMMARY RECOMMENDATIONS FOR  
VITAL DIRECTIONS

1. Support strong national public health objectives with leadership 
and investments.

2. Promote efforts by health care organizations and systems in advanc-
ing community and total population health.

3. Address social and environmental determinants of health in 
communities.

4. Translate evidence to action.
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As health care spending has risen, employers have tried to alleviate the pressure 
on premiums and wages by increasing patients’ cost sharing at the point of 

service. Since 2010, deductibles have increased by 67 percent and premiums by 
24 percent compared with only a 10 percent increase in earnings (Long et al., 
2016). Moreover, the Medicare benefit package is incomplete. Most Medicare 
beneficiaries purchase supplemental coverage, but rising health care premiums 
and policy changes, such as lower payment to Medicare Advantage plans, may 
create financial barriers for Medicare beneficiaries. The growth in cost sharing 
has led to concerns about an increase in underinsurance (when insured people 
must pay a large share of their income at the point of service to access care). In 
2014, 23 percent of adults were underinsured compared with 13 percent in 2005 
(Collins et al., 2015).

The projected increase in health care spending and associated increases in pre-
mium contributions and cost sharing create concerns about the ability of house-
holds to afford coverage or care. The form of higher spending at the household 
level also matters. Higher premiums make it harder for people to afford coverage, 
but benefit design strategies to reduce premiums (such as higher deductibles, 
coinsurance, and copays) increase risk, causing some unlucky households to face 
very high out-of-pocket spending.

Publicly financed efforts to mitigate households’ financial burden of premiums 
and out-of-pocket spending must be weighed against the efficiency losses associ-
ated with increased taxes. It is crucial to ask how much health care we can afford 
to finance with tax revenue, whether directly or through tax exclusions (Glied, 
1997). Ultimately, addressing concerns about affordability requires addressing 
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the underlying issue of health care spending growth. Doing that requires some 
combination of supply-side interventions (such as payment reform) and demand-
side interventions (including policies that affect premium contributions or cost 
sharing at the point of service).

This chapter discusses the theory and evidence related to demand-side strate-
gies. It focuses on innovative private and public cost-sharing strategies, barriers 
to progress, and policy options.

Conceptual Issues

Health insurance, which mitigates risk by lowering prices at the point of service, 
can distort incentives for efficient consumption of care, creating what is com-
monly known as moral hazard. The inefficiency may take the form of overuse 
(for example, use of services that receive a D rating from the US Preventive 
Services Task Force—“there is moderate or high certainty that the service 
has no net benefit or that the harms outweigh the benefits”) or poor shopping 
(failure to purchase care from low-price, high-quality providers). The lack of 
effective shopping probably contributes to provider prices well above marginal 
cost (optimal prices in most economic models are equal to marginal cost) or 
even inefficient investment in innovation because high prices may direct invest-
ment toward excessively priced services. Cost sharing at the point of service can 
mitigate those distortions.

However, cost sharing at the point of service also often induces poor deci-
sion making. For example, in a high-deductible health plan, in which there is 
an incentive to shop, most beneficiaries do not shop well (Brot-Goldberg et al., 
2015; Sinaiko et al., 2016). Moreover, the RAND Health Insurance Experiment 
found that, although higher cost sharing was associated with lower spending, 
patients reduced use of appropriate and inappropriate services in about the same 
proportions (Siu et al., 1986). Other evidence suggests that higher cost sharing 
reduces use of high-value preventive services for chronic disease (Goldman et al., 
2007). To the extent that higher cost sharing reduces use of high-value preven-
tive or chronic care services, whatever savings result may be fully or partially 
offset by increased use of services related to disease exacerbations (Chandra et al., 
2010; Goldman et al., 2007). High cost sharing may not have large deleterious 
effects on health on the average in the general population, but low-income and 
very sick populations are probably particularly vulnerable.

Higher out-of-pocket costs at the point of service also increase the risk faced 
by households ( Jacobs and Claxton, 2008). With high cost sharing, households 
that include sicker members will face higher total costs. Many households, 
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particularly low-income households, may not have the savings available to pay 
the bills; higher cost-sharing can exacerbate problems with bad debt (Daly, 
2013) and even lead to bankruptcy. Pooling risk (through premiums or taxes) 
can help to reduce spending by those who have expensive chronic conditions 
or who suffer unexpected expensive health events.

Although this chapter focuses on cost sharing at the point of service, evi-
dence also suggests that consumers do not make optimal choices among plans. 
For example, Abaluck and Gruber (2011) suggest that if seniors had made bet-
ter choices in Medicare Part D, their welfare may have risen by 27 percent. A 
recent study showed that when an employer changed plan offerings in such a 
way that one plan was clearly inferior to one of the others, almost one-third of 
employees nonetheless enrolled in the inferior plan, many of them for the first 
time (as active enrollees) (Sinaiko and Hirth, 2011). Similarly, some patients on 
the exchange may unnecessarily pay higher premiums for gold or platinum when 
cost-sharing reductions would probably render the lower-premium silver plan 
just as generous (Sprung, 2015). Thus, although having consumers face the full 
incremental premium (the amount of the premium above the least expensive 
alternative) will encourage shopping for lower-premium plans and thus create 
competition among insurers to provide affordable, high-quality benefit packages, 
marketplace design must also recognize imperfection in choices.

Despite flaws in decision making (which occur in all markets), reliance on 
out-of-pocket payments in allocating resources is probably needed to maintain a 
consumer-centric system. Therefore, it is important to assess the consequences of 
greater risk and poor decision making and to determine how to improve choice 
(which will never be perfect).

Even if premiums and cost sharing are set at the economically efficient level 
(equal to marginal or incremental cost), they will generate socioeconomic 
disparities. Willingness to pay, the key determinant of consumer decisions, 
reflects ability to pay. Free markets lead to income-related disparities in access. 
Because health care market participants of high and low socioeconomic status 
are connected through shared-risk pools and provider networks, income-
related disparities may have consequences that extend beyond the disadvan-
taged population.

Existing Opportunities for Progress

Efforts have been under way to develop more sophisticated tools and benefit 
designs that can replace the traditional blunt cost-sharing structures. Specifically, 
value-based insurance design (VBID) focuses on encouraging efficient use of 
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services (with less emphasis on the provider or product chosen). Reference pric-
ing and tiered-network products focus on encouraging more efficient choice of 
provider (with less emphasis on the value of the service).

Value-Based Insurance Design

In traditional benefit packages, out-of-pocket costs do not reflect the expected 
clinical benefit or value of care. VBID plans attempt to promote efficiency by align-
ing patients’ out-of-pocket costs with the value of services. Specifically, VBID calls 
for higher cost sharing for low-value services and lower cost sharing for high-value 
services. VBID plans are designed with “clinical nuance” in mind, in recognition 
that clinical services differ in associated clinical benefit and that the clinical benefit 
of a specific service depends on who receives it (and where and when).

Implementation of clinically nuanced cost sharing has been driven by private 
payers and was included in Section 2713 of the Patient Protection and Affordable 
Care Act (ACA), which eliminates patient cost sharing for primary preventive 
services (for specified populations) as selected by the US Preventive Services 
Task Force, the Centers for Disease Control and Prevention, and other agencies.

Early adopters of VBID reduced cost sharing primarily for medications con-
sidered important for controlling chronic conditions. One plan that lowered cost 
sharing reduced nonadherence to medication by about 10 percentage points over 
a year (Chernew et al., 2008). The available evidence suggests that reductions in 
cost sharing moderately increase the use of targeted high-value services. However, 
achieving greater cost savings may require raising copays more aggressively for 
low-value services. A benefit change in the Mayo Clinic health plan that increased 
cost sharing for targeted overused or “preference-sensitive” services—such as 
diagnostic imaging, outpatient procedures, and laboratory tests—reduced their 
use (Shah et al., 2011).

Reference Pricing

Health insurance with low cost-sharing and wide provider networks dampens 
patients’ interest in shopping for lower-priced, high-quality providers and thus 
reduces providers’ incentive to compete for patients by reducing prices. That 
dynamic may explain the wide differences (often a factor of 10) in the prices 
paid for services by private insurers within and among geographic markets 
(Cooper et al., 2015). Reference pricing (sometimes known as reference-
based benefits or reference-based payment) targets that variation in pricing, 
as distinct from variation in use. A sponsor (employer or insurer) identifies a 
point along the distribution of prices within the relevant market and limits 
its payment to that amount, the reference price. The insurer payment limit 
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typically is set at the 60th or 80th percentile in the distribution; this ensures 
that enough providers charge below the limit. Patients often can compare 
prices among providers by using online transparency tools. Patients who live 
in remote geographic areas without access to low-priced providers are often 
exempted, as are patients whose physicians identify a clinical need to use a 
high-priced provider or product.

A patient that selects a provider that charges less than or the same amount as 
the reference amount obtains full insurance coverage. However, a patient that 
selects a provider that charges more than the reference amount pays the difference. 
Commonly, the additional payment does not count toward the patient’s deductible 
or annual out-of-pocket maximum, because it is considered a network exclusion 
rather than a cost share. For that reason, reference-price payments are not constrained 
by the limits on annual out-of-pocket payments legislated as part of the ACA.

Research shows strong and consistent consumer responses to reference pricing. 
In one example, in the 2 years after implementation of the design, consumers 
increased their use of low-priced providers by 9 percent for cataract removal, 
21 percent for joint replacement, 14 percent for arthroscopy, 21 percent for 
colonoscopy, and 25 percent for in vitro laboratory tests compared with matched 
control groups (Robinson and Brown, 2013; Robinson et al., 2015a,b,c, 2016). 
No observed effects on quality have been observed.

The savings generated by reference pricing stem mostly from changes in 
market shares rather than from price reductions by high-priced providers (price 
competition). One exception is the observed reductions in prices charged for 
orthopedic surgery by some initially high-priced hospitals that faced reference 
pricing in the California public employees’ health program, which accounts for 
a large share of privately insured patients in some geographic markets. In other 
cases, the share of any one provider’s patients subject to reference pricing has 
been far too small to induce competitive pricing strategies; this might change if 
the design is adopted by a larger number of payers.

Tiered and Narrow Networks

Tiered-network plans are plans that place in-network providers into multiple 
categories (tiers), such as preferred and nonpreferred providers. They require 
patients to pay more out of pocket if they receive care from nonpreferred provid-
ers. They are similar to narrow-network plans, which may not tier in-network 
providers but drive patients to preferred providers by dropping nonpreferred 
providers from the network completely.

Tiered- and narrow-network plans are similar to reference-pricing models 
in that they are designed to encourage patients to seek care from high-value 
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providers, although value often reflects variation in cost more than in quality. 
However, whereas reference-pricing programs focus on a small number of services, 
tiered-network plans often address all (or nearly all) services of a given type. For 
example, tiered physician networks generally focus on all physician visits, and 
tiered hospital networks focus on all admissions (with a few exceptions, such as 
admissions from the emergency room). Unlike a limited or narrow network, 
which provides no coverage when an out-of-network provider is used, a tiered 
network provides coverage at nonpreferred in-network providers subject to 
higher cost sharing (but still well below the price of the service).

Evaluations of tiered networks generally find that they influence patient choices, 
but the evidence is mixed, and effect sizes are modest. For example, one study of 
incentives to direct care to hospitals that performed well on safety criteria found 
effects in only one of two groups studied, and then only for medical, not surgical, 
admissions (Scanlon et al., 2008). Another study of hospital tiering found that 
the likelihood of admission to the preferred hospitals rose by about 7 percent 
and admission to nonpreferred hospitals fell by a comparable percentage (Frank 
et al., 2015). A study of physician tiering found that it did not cause patients to 
switch physicians but that new patients were less likely to choose physicians in 
the lower tier (Sinaiko and Rosenthal, 2014).

Tiered networks raise a number of concerns (beyond the standard concerns 
related to cost sharing). They include patient reluctance to switch primary care 
providers (for tiered physician programs), a patient’s physician’s lack of admit-
ting privileges at a preferred hospital, lack of patient (or referring physician) 
information about the tiers and thus failure to shop, challenges in measuring 
quality at a provider-specific level (particularly for individual physicians), and 
the possibility that tiering will not recognize that quality varies with service. 
Given those concerns, tiered-network and narrow-network plans are a work in 
progress. Designers are striving to balance the benefits of better choices (and 
lower spending) with added risk. Other plan features may enable better versions 
of the products to be created. For example, if providers in a narrow network 
work better together, the limitations on choice pose less concern.

Barriers to Progress

There are several barriers to more effective use of cost sharing.

Quality Measurement

Effective markets require reasonable measures of plan or provider quality. 
Efforts to measure quality are extensive and continuing, but they are impeded 
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by an inability to get comprehensive data on providers (because data often are 
controlled by individual payers), by incomplete and imperfect measures, and by 
challenges in conveying the information to consumers or patients. For example, 
the Institute of Medicine convened a work group to identify core quality measures 
with the intent of providing guidance on how to reduce the number of quality 
measures. Boiling quality measures down to a relatively small set inevitably leaves 
gaps in measurement, but expanding the set of measures creates administrative 
burdens and communication challenges.

The details of what is being measured depend on the intent of measurement. 
Measuring to support patient choice of provider requires provider-specific mea-
surement at a detailed level. For example, a quality measure of cancer care would 
probably need to reflect cancer type reported at a physician or practice level and 
adjusted for risk. That creates statistical challenges. Measures and measurement 
approaches used for payment (in which case aggregation of data on different con-
ditions may be fine) may differ from those used to support clinical improvement. 
Much of the current attention to quality measurement has not recognized that 
measurement strategy must reflect intended use and that multiple measurement 
strategies may therefore be needed. Current quality-measurement efforts often 
search for a single measure set; too little attention is paid to the intent of mea-
surement or the system of data aggregation and reporting. Existing approaches 
certainly help patients, but they are a long way from supporting patients’ ability 
to shop on the basis of price and quality.

Transparency

The effectiveness of the aforementioned benefit-design tools in promoting 
efficiency and affordability (at least for high-value services and providers) depends 
on readily accessible and usable information for comparing the cost and quality 
of health plans, providers, and services. Many services are shoppable, but most 
patients do not shop (Newman et al., 2016).

To support transparency initiatives, private and public insurers recently have 
developed and distributed tools to inform consumers about health care quality 
and cost. For example, the Centers for Medicare & Medicaid Services (CMS) 
continues to disseminate quality information, and most large insurers and 
many private firms have created transparency tools to support choices of health 
plans and providers. There is some encouraging evidence, but it is based on a 
small number of clinical areas and for the very small number of patients (about 
10 percent) that use the tools (Whaley et al., 2014). Broader evidence suggests a 
minimal effect of transparency tools on spending, in part because so few patients 
use them (Desai et al., 2016).
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One factor limiting diffusion of transparency tools is the proprietary nature 
of prices (in the private sector); another is the fact that complex benefit designs 
result in the dependence of price to the patient on prior claims (for example, 
whether patients have met their deductible). In fact, CMS lacks enough informa-
tion on supplemental coverage to support price-transparency efforts tailored to 
beneficiaries at the point of service. Moreover, cognitive problems (particularly 
for Medicare beneficiaries), time sensitivity, and the complex and stressful nature of 
medical care may limit the effectiveness of transparency tools in health care markets, 
but certainly some shopping is feasible and may improve (Ketcham et al., 2012).

Regulatory Barriers

A number of important regulations limit the ability of sophisticated designs 
to promote efficiency and affordability. These include nondiscrimination rules, 
which are vital in ensuring equality and access for all but limit the ability to tie 
cost sharing to clinical conditions even though the value of services varies by 
condition. For example, annual eye examinations are a quality-of-care measure 
for people who have diabetes mellitus but are not recommended on clinical 
grounds for those who do not have the condition. Network rules can limit the 
ability of insurers to create high-value networks and to shop aggressively on 
behalf of consumers. Consumer and patient protections are vital, but greater 
targeted flexibility, perhaps for organizations that meet quality benchmarks, 
could be useful.

Attitudes and Evidence

The benefit designs discussed here are offered by few large, self-insured 
employers. Most employers focus on traditional aspects of benefit design (such 
as the deductible) to increase consumer cost consciousness. It remains to be seen 
whether the disadvantages of high deductibles and narrow networks will be 
widely recognized and lead purchasers to pursue the admittedly more complex 
alternatives discussed above.

When given a choice, most employers (when selecting insurance on behalf of 
their employees) and individuals (when choosing within the ACA exchanges) 
prefer designs that have lower premiums and higher cost sharing over designs 
that have higher premiums and lower cost sharing. That may reflect familiarity 
with the term premium (in contrast with deductible, for example, which may 
be poorly understood), shortsightedness on the part of purchasers, misestima-
tion of risk, or other information imperfections. Or, it may simply reflect a 
preference to bear the risks of higher cost sharing when the alternative is higher 
premium contributions.
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Policy Implications
Cadillac Tax

Under the current tax code, workers commonly do not pay income or Social 
Security taxes on health-insurance premiums; in contrast, wages are subject to 
both. That favorable treatment encourages the purchase of more comprehensive 
insurance, which shields people from the costs of health care at the point of ser-
vice. The benefit is the largest for high-income workers inasmuch as they face 
the highest marginal income-tax rates. The combined effect makes the current 
tax treatment both inefficient and inequitable.

The ACA includes a “Cadillac tax,” which limits such favorable tax treatment 
by placing a 40 percent excise tax, to be paid by the employer or other sponsor, 
on high-cost employer-provided insurance. The tax was scheduled to begin in 
2018, but the start date has been delayed by 2 years. Many economists would 
prefer that the Cadillac tax take a different form in which any excess employer 
contribution would become ordinary taxable income of the employee. The “tax 
cap,” although disproportionately affecting those in areas that have high health 
care costs, would make the limit clearer and shift responsibility from employers 
to employees, who would be encouraged to choose plans that do not exceed 
the limit. The plans would probably have higher cost sharing. The concerns 
associated with imperfections in markets discussed above, as well as equity and 
affordability concerns associated with higher cost sharing, may be mitigated by 
more sophisticated benefit design. Moreover, such a tax cap would also be more 
progressive than the Cadillac tax in that the marginal tax rate rises as income rises.

High-Deductible Health Plans with Health Savings Accounts

High-deductible health plans (HDHPs) coupled with health savings accounts 
(HSAs) are among the fastest-growing plan types. People who have HSA-eligible 
HDHPs are required to pay the full cost of most care until deductibles are met. 
Current regulations permit a “safe harbor” that allows first-dollar coverage of 
primary preventive services before satisfaction of the deductible. Services meant 
to treat “an existing illness, injury, or condition” are excluded from predeductible 
coverage in HSA-eligible HDHPs. Evidence shows that consumers who switch 
to an HDHP reduce use of all services, including potentially valuable care and 
wasteful services (Brot-Goldberg et al., 2015).

Theoretically, HDHPs could adopt a more flexible benefit design that offers 
more protection for high-value services through a value-based plan structure. 
A strategy that explores allowing predeductible coverage for some high-value, 
clinically indicated health services on the basis of actuarial value to limit the cost 
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of such additions could produce more effective high-value health-plan designs 
without fundamentally altering the original intent and spirit of the plans. That 
could be particularly important for treatments for chronic diseases, which account 
for 75 percent of total US health spending.

Clinically nuanced, or “smarter,” deductibles might be a natural evolution 
of HDHPs in that cost sharing might be reduced for high-value services and 
providers and increased for low-value services and providers. That would require 
greater efforts to measure high-value and low-value services that depend on clini-
cal condition, but as the market for HSA-eligible HDHPs grows, it is important 
that they avoid creating barriers to access the services that prevent deleterious 
consequences of chronic disease—services that are among the most important 
for high-cost patients.

Medicare Benefit Design

The Medicare benefit package has many gaps, including gaps in coverage 
for long-term care services, dental care, eyeglasses, and hearing aids (Henry J. 
Kaiser Family Foundation, 2014). Unlike most private insurance plans, Medicare 
does not have a limit on out-of-pocket costs. Thus, beneficiaries face potentially 
catastrophic out-of-pocket costs (Cubanski et al., 2014). To avoid such costs, 
many enroll in supplemental insurance plans that have additional premiums, but 
these plans, sold separately, increase Medicare spending because Medicare pays 
a share of the cost of induced use.

One solution would be to restructure the currently fragmented Medicare benefit 
package (Parts A, B, and D) to provide comprehensive benefits to beneficiaries 
with lower deductibles and a limit on out-of-pocket costs. Several variants have 
been proposed, some including Medicare provision of supplemental coverage for 
an added premium (Aaron and Reischauer, 2015; Davis et al., 2013; Ginsberg and 
Rivlin, 2015). Because this is premium-financed, it would not have an adverse 
budgetary effect. Estimates related to one such proposal predict that beneficiaries 
would spend 17 percent less than what they are spending if they have traditional 
Medicare with Part D and a Medigap supplemental plan (Davis et al., 2013).

Vital Directions

Rising health care spending has created serious challenges for purchasers in 
the American health care system. Solutions will require both supply-side and 
demand-side interventions if they are to improve the effectiveness and efficiency 
of care to maintain affordability. The different types of strategies are not mutu-
ally exclusive but should be harmonized in recognition that neither is perfect. 
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Demand-side strategies, for example, impose risk and may exacerbate socio-
economic disparities. Nevertheless, beneficiary cost sharing will probably be an 
important feature of the health care system, and we should strive to ensure that 
benefit designs do not create barriers to but instead encourage access to high-
value services from high-value providers.

In that spirit, we offer four vital directions:

1. Modify safe-harbor regulations for HSA-HDHP plans to permit 
first-dollar coverage of high-value services. Effective management 
of chronic disease is important for creating value in the health care system. 
Existing rules force HSA-eligible HDHPs to create financial barriers to 
chronic-disease management, which both discourages takeup of these 
plans and may lead to deleterious outcomes for enrollees. Redesign of 
the rules to allow more flexibility in the context of an HDHP could help 
promote efficient use of care without substantially altering the average 
plan generosity.

2. Standardize plans offered on the exchange to incorporate principles 
of value-based insurance design. Given the relatively low actuarial 
values of plans on the exchange, optimizing the designs to support value-
based insurance and shopping (without raising actuarial values) could be 
important. Standardization is important to support plan choice, but the 
standardized plans should promote value. Covered California has moved 
in that direction by lowering copays and removing deductibles for primary 
care services for most enrollees, but more progress could be made.

3. Redesign the Medicare benefit package. The Medicare benefit pack-
age has many gaps and does not have a limit on out-of-pocket costs. Over 
time, supplemental coverage may become less generous and more expensive. 
Redesigning the benefit package to provide comprehensive benefits with 
lower deductibles and a limit on out-of-pocket costs and with financing 
by added premiums could help to provide more effective risk protection 
without a substantial federal budgetary effect. Beneficiaries may pay less 
because they would not need to buy supplemental coverage.

4. Limit the favorable tax treatment of insurance. Favorable tax treat-
ment of insurance is regressive and discourages efficient benefit design. 
Limiting the tax deductibility of coverage by implementing the Cadillac 
tax or, preferably, imposing a similar alternative, such as a tax cap, would 
support efforts to design efficient benefit packages. However, it must be 
done in a way that uses some of the added revenue to mitigate the adverse 
consequences, particularly the burden on lower-income taxpayers.
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Tradeoffs are inevitable. No policies are perfect. The ultimate test of any health-
reform proposal will be whether it improves health and addresses rising costs. 
Flexibility in benefit design that allows better alignment with value is one leg 
of the stool and can transform a system driven by incentives to increase volume 
into a system that encourages better outcomes at an affordable cost.

SUMMARY RECOMMENDATIONS FOR  
VITAL DIRECTIONS

1. Modify safe-harbor regulations for health savings account-eligible 
high-deductible health plans (HSA-HDHP) to permit first-dollar 
coverage of high-value services.

2. Standardize plans offered on the exchange to incorporate principles 
of value-based insurance design.

3. Redesign the Medicare benefit package.
4. Limit the favorable tax treatment of insurance.
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Over the past 50–60 years, biomedical science and technology in the United 
States have advanced at a remarkable pace, allowing Americans to live 

longer, healthier lives. And, while we have gained tremendous benefit from 
continuous medical innovation, health care delivery has simultaneously become 
more complex, expensive, and, in some ways, less patient-centric (IOM, 2001). 
In 2015, US health care spending grew 5.8 percent, totaling $3.2 trillion or close 
to 18 percent of GDP (CMS, 2016a), and it has been estimated that upward of 
30 percent of health expenditures may not contribute to health improvement 
(IOM, 2013). In tandem, health indicators and outcomes in the US are lagging, 
including measures of access, efficiency, equity, and quality (IOM and NRC, 
2013). And, while these trends could be attributed to myriad factors, ultimately, 
how we pay for care strongly influences how care is delivered (IOM, 2013). 
With fee-for-service (FFS)—the longstanding, traditional payment model used 
in the US—health care services are paid for individually and aggregate payment 
is driven by the volume of services rendered. In an effort to rein in health care 
costs, increase clinical efficiency, encourage greater coordination among provid-
ers to better meet the needs of patients, and provide value for true engagement of 
patients’ and family members’ care decisions, payment reform efforts are focusing 
on value-based models of care delivery. These models aim to incentivize providers 
to keep their patients healthy, and to treat those with acute or chronic conditions 
with cost-effective, evidence-based treatments.

Value-based payment strives to promote the best care at the lowest cost, allow-
ing patients to receive higher-value, higher quality care. Payment reform, with 
the goals of shifting provider payments and incentives from volume to value, is 
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a health policy issue that has bipartisan support. Consistent with these goals and 
building on early, successful payment reform models carried out in the public and 
private sectors (Abrams et al., 2015), provisions contained in the Patient Protection 
and Affordable Care Act of 2010 (ACA) set in motion several initiatives that 
seek to reform how health care is paid for and delivered more broadly. Through 
these provisions, the law uses a multipronged approach to instituting reforms, 
focusing on: testing new payment and care delivery models that aim to increase 
care coordination, quality, and efficiency (e.g., patient-centered medical homes 
and accountable care organizations); shifting the provider reimbursement system 
orientation to outcomes rather than services; and investing in methods to improve 
health system efficiency, such as issuing grants to establish community health 
teams to support a medical home model (Abrams et al., 2015; Davis et al., 2010).

Payment and delivery reform, alongside related legislative and regulatory changes, 
has the potential to make transformative models of health care delivery more sus-
tainable, with the promise of better outcomes, lower costs, and more support for 
investment in new treatments that are truly valuable. Simultaneously, the potential 
for medical innovations to improve the patient care experience, produce better 
health outcomes, and reduce health cost seems greater than ever. This includes 
new treatments for unmet needs, new cures, innovations in digital health, much 
larger data analytics, and team-based care that is much more prevention-oriented, 
convenient, and personalized. As with most transformative change, transitioning 
to value-based models of care delivery and payment has been met with some chal-
lenges. While payment reforms have shown some promising results, overall impacts 
on spending trends have been modest and critical obstacles remain to successful 
implementation, including inadequate performance measures, regulatory barriers, 
insufficient evidence on successful models, and limited knowledge of the compe-
tencies required for providers to succeed within this new paradigm. Policymakers 
will need to address and mitigate these and other challenges as they chart the next 
steps of payment reform. This discussion paper seeks to highlight payment reform 
initiatives underway, underscore pressing challenges in need of attention, and pro-
vide recommended vital directions to advance reform and better ensure its success.

Payment Reform Initiatives  
and Stakeholder Contributions

The Center for Medicare and Medicaid Innovation’s Pilot Initiatives

Among the most significant of the payment reform provisions contained in 
the ACA is the creation of the Center for Medicare and Medicaid Innovation 
(CMMI or “Innovation Center”) within the Centers for Medicare and Medicaid 
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Services (CMS), which went into effect in 2011. The Innovation Center was 
established to identify, develop, assess, support, and spread new payment and 
delivery models that hold significant promise for lowering expenditures under 
Medicare, Medicaid, and the Children’s Health Insurance Program (CHIP), while 
simultaneously improving or maintaining quality of care delivered (Berenson 
and Cafarella, 2012; Abrams et al., 2015). The law authorizes the Secretary of 
Health and Human Services (HHS) to spread successful CMMI-supported pay-
ment innovations, if sufficient evidence exists demonstrating reduced costs and 
improved outcomes (Guterman et al., 2010). The law appropriates $10 billion to 
the Innovation Center every 10 years; CMMI received the first $10 billion for 
2011–2019 to execute pilot programs initiated during this time. The law identified 
several priorities and existing models that CMMI ought to consider in constructing 
its pilots, emphasizing reforms to promote care coordination, encourage efficient 
and high-quality care, and improve patient safety. The Innovation Center orga-
nizes its innovation models into seven categories (Table 9-1). Currently, CMMI 
has 33 ongoing pilot initiatives across these categories, and another 25 initiatives 
under development, announced, or just getting started (CMS, 2016b).

Patient-centered medical homes (medical homes), accountable care organiza-
tions (ACOs), and bundled payments are among the most commonly cited and 
discussed alternative payment models. A medical home is a model that provides 
care that is comprehensive, patient-centered, coordinated and team-based, acces-
sible, high-quality, and safe (AHRQ, 2016). Medical home models rely heavily 
on a primary care practice to deliver and coordinate the majority of care for 
the beneficiary. An accountable care organization is a group of health care provid-
ers, such as doctors, hospitals, health plans, who voluntarily come together to 
provide coordinated, high-quality care to populations of patients, and agree 
to assume responsibility for the quality and costs of care provided. To encour-
age the formation of ACOs, the ACA established the Medicare Shared Savings 
Program, whereby participating ACOs could keep half of the resulting savings if 
they met the quality benchmarks established and kept costs below budget. ACOs 
could also enter into a “two-sided risk” model—with potential shared savings 
of up to 60 percent, if total savings exceed the minimum savings rate—which 
would require the ACO to pay for a portion of the losses if spending were to 
go beyond the established budget. While participation in the Shared Savings 
Program exceeded expectations, overall performance results have been mixed 
(Abrams et al., 2015). Finally, a bundled payment reimburses the provider(s) in a 
single payment for all the services required to treat a specific condition or provide 
a specific treatment over a defined period of time. Bundled payments incentivize 
providers to come in below budget for a given care episode.
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INITIATIVE DESCRIPTION EXAMPLE PROGRAMS
Accountable 
Care

Accountable Care Organizations and similar care 
models are designed to incentivize health care 
providers to become accountable for a patient 
population and to invest in infrastructure and 
redesigned care processes that provide for 
coordinated care, high quality and efficient 
service delivery.

• Pioneer ACOs
• Medicare Health Care 

Quality Demonstration
• Comprehensive ERSD 

Care Model
• Rural Community Hospital 

Demonstration
Episode-Based 
Payment 

Under these models, health care providers are 
held accountable for the cost and quality of care 
beneficiaries receive during an episode of care, 
which usually begins with a triggering health care 
event (such as a hospitalization or chemotherapy 
administration) and extends for a limited period 
of time thereafter.

• Bundled Payments for 
Care Improvement 
Models

Primary Care 
Transformation

Primary care providers are a key point of contact 
for patients’ health care needs. Strengthening 
and increasing access to primary care is critical 
to promoting health and reducing overall health 
care costs. Advanced primary care practices—
also called “medical homes”—utilize a team-based 
approach, while emphasizing prevention, health 
information technology, care coordination, and 
shared decision making among patients and 
their providers.

• Advanced Primary Care 
Practice (medical home)

• Comprehensive Primary 
Care Initiative

• Independence at Home 
Demonstration 

• Multi-Payer Advanced 
Primary Care Practice 
Demonstration 

Medicaid and 
CHIP

Medicaid and the Children’s Health Insurance 
Program (CHIP) are administered by the states 
but are jointly funded by the federal govern-
ment and states. Initiatives in this category are 
administered by the participating states.

• Medicaid Innovation 
Accelerator Program 

• Medicaid Incentives for 
Prevention of Chronic 
Diseases 

• Strong Start for Mothers 
and Newborns

Dual-Eligibles 
(Medicare-
Medicaid)

The Medicare and Medicaid programs were 
designed with distinct purposes. Individuals 
enrolled in both Medicare and Medicaid (the 
“dual eligibles”) account for a disproportionate 
share of the programs’ expenditures. A fully 
integrated, person-centered system of care 
that ensures that all their needs are met could 
better serve this population in a high quality, 
cost effective manner.

• Financial Alignment 
Initiative 

• Initiative to Reduce 
Avoidable Hospitalization 
Among Nursing Facility 
Residents 

New Payment, 
Service 
Delivery, and 
Accountability 
Models

Many innovations necessary to improve the 
health care system will come from local com-
munities and health care leaders from across 
the entire country. By partnering with these 
local and regional stakeholders, CMS can help 
accelerate the testing of models today that may 
be the next breakthrough tomorrow.

• Accountable Health 
Communities Model

• Health Care Innovation 
Awards

• Health Plan Innovation 
Initiatives

• State Innovation Models
Best Practices 
Adoption

The Innovation Center is partnering with a broad 
range of health care providers, federal agen-
cies professional societies and other experts 
and stakeholders to test new models for dis-
seminating evidence-based best practices and 
significantly increasing the speed of adoption.

• Community-based Care 
Transitions Program

• Health Care Payment 
Learning and Action 
Network

• Partnership for Patients

 SOURCE: CMS, 2016.

TABLE 9–1 |  CMMI Innovation Initiative Categories
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HHS’s Historic Shift to Alternative Payment Models

In January 2015, the Department of Health and Human Services (HHS) made 
a historic announcement, setting a timeline with specific, measurable goals to 
shift Medicare and the greater health care system toward reimbursing providers 
through alternative payment models (APMs) (HHS, 2015). In setting its goals, 
HHS adopted a framework categorizing health care payment models based on 
how providers receive payment for the care they provide (CMS, 2015):

• Category 1: Fee-for-service with no link of payment to quality
• Category 2: Fee-for-service with a link of payment to quality
• Category 3: Alternative payment models built on fee-for-service architecture
• Category 4: Population-based payment

Value-based payments are considered those falling within categories 2–4. 
Based on the framework, moving from category 1 to category 4 would neces-
sitate both increased accountability for quality and total cost of care, and shifting 
focus toward population health management.

In 2015, HHS set the goal of tying 30 percent of traditional (fee-for-service) 
Medicare payments to APMs (categories 3 and 4) by the end of 2016, and tying 
50 percent of payments to APMs by the end of 2018 (CMS, 2015). HHS also 
set goals of tying 85 percent of all traditional Medicare payments to quality or 
value (categories 2–4) by 2016 and 90 percent by 2018 through programs such 
as the Hospital Value Based Purchasing and Hospital Readmissions Reduction 
Programs (Figure 9-1). In 2011, while over half of Medicare payments were linked 
to quality, practically none were in alternative payment models. By March 2016, 
almost a year ahead of schedule, the 2016 goals were met with 30 percent of 
Medicare payments tied to alternative payment models and 85 percent tied to 
quality. CMS continues to move toward meeting its 2018 goals.

To facilitate the scale and spread of these goals beyond Medicare, HHS created the 
Health Care Payment Learning and Action Network (LAN) to align stakeholders 
across sectors and accelerate the transition to value-based payment. Through the 
LAN, HHS works with private payers, employers, consumers, providers, states 
and state Medicaid programs, and other partners to adopt and expand APMs 
into their programs. Consistent with the goals set for Medicare, the LAN seeks 
to facilitate tying 30 percent of payments to APMs by 2016 and 50 percent by 
2018 across the health care system. As part of their efforts, the LAN convened a 
work group to build on HHS’ framework for categorizing and measuring APMs. 
The framework developed (Figure 9-2) expands upon that originally developed 
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by HHS (Figure 9-3) and includes 4 primary categories and 8 subcategories. The 
framework rests on 7 principles identified by the workgroup (HCPLAN, 2016):

1. Patients must be empowered as partners in health care transformation; changing 
providers’ financial incentives is not sufficient to achieve person-centered care.

2. Health care spending must shift significantly toward population-based, 
more person-focused payments.

3. Value-based incentives should ideally reach the providers that deliver care.
4. Payment models that do not take quality into account are not considered 

APMs in the APM Framework, and do not count as progress toward pay-
ment reform.

5. Value-based incentives should be intense enough to motivate providers to 
invest in and adopt new approaches to care delivery.

6. APMs will be classified according to the dominant form of payment when 
more than one type of payment is used.

FIGURE 9–1 |  HHS value-based payment targets for Medicare in 2016 and 2018.
SOURCE: CMS, 2015.

30%
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7. Centers of excellence, accountable care organizations, and patient-centered 
medical homes are examples of delivery systems, rather than categories, in 
the APM Framework.

Alongside the efforts of the LAN, many private organizations and indus-
try consortia have set specifi c goals to transition to new payment models. 
The Health Care Transformation Task Force is an example of an industry 
consortium seeking to align and convene stakeholders across the private 
and public sectors to accelerate the adoption of value-based care. The Task 
Force brings together patient, payer, provider, and purchaser groups to col-
laborate and work together to make system transformation possible. Payer 
and provider members in the Task Force commit to have 75 percent of their 
businesses utilizing value-based payment arrangements by January 2020. 
Purchaser and patient members commit to building and maintaining the 
necessary demand, support, and education of their communities to achieve 
this target (HCTTF, 2016).

$
Category 1

Fee for Service —
No Link to 

Quality & Value

Category 2
Fee for Service —

Link to 
Quality & Value

A
Foundational Payments

for Infrastructure &
Operations

B
Pay for Reporting

C
Rewards for
Performance

D
Rewards and Penalties

for Performance

Category 3
APMs Built on

Fee-for-Service 
Architecture

A
APMs with

Upside Gainsharing

B
APMs with Upside

Gainsharing/Downside
Risk

Category 4
Population-Based

Payment

A
Condition-Specific
Population-Based

Payment

B
Comprehensive

Population-Based
Payment

FIGURE 9–2 |  Framework for Alternative Payment Models.
SOURCE: Health Care Payment Learning and Action Network, 2016.
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Employer-Led Initiatives and Innovations

Nearly half of people with health insurance in the US receive their coverage 
through an employer (KFF, 2015). As the costs of health care have risen, so, 
too, have the fi nancial burdens on the employers providing coverage. While 
some employers have responded by reducing or eliminating coverage, others 
have increased their involvement in efforts and initiatives that seek to curb costs 
and improve care quality (Schilling, 2011). Although employers have long been 
involved in efforts and initiatives to improve health care quality, overall, most 
payment reform efforts have not been spearheaded by employers (AcademyHealth 
et al., 2013). Many small to midsize organizations often lack the needed num-
ber of employees and/or critical competencies to drive these initiatives. Larger 
employers, however, with the sophistication and resources to infl uence change, 
have been capable of driving advancement in this space, often in partnership 
with providers. The payment reform experience of Boeing illustrates these trends 
(Box 9-1). Boeing has worked closely with health care organizations to test and 

Payment Taxonomy Framework
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FIGURE 9–3 |  HHS Payment Taxonomy Framework.
SOURCE: HHS, 2015.
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BOX 9–1

Employers Transitioning to Value-Based Care: Boeing as an Example

Boeing spends over $2.6 billion annually on health care coverage for more 
than 500,000 employees, retirees, and dependents in 48 states. Operating with 
the belief that employers must proactively improve the health and wellbeing of 
the workforce, Boeing has worked closely with health care organizations in the 
supply chain to test and expand appropriate ways to reengineer care, with pay-
ment reform as a central focus.

In a move to increase efficiency and ensure that patients get the right care at 
the right place, the company has initiated programs incentivizing employees to 
seek care from providers that have clear evidence of significantly better outcomes. 
For example, Boeing has entered into a “Centers of Excellence” arrangement, 
whereby eligible employees requiring specialized care can receive an “enhanced 
benefit,” covering the cost of the procedure(s) and travel, if they visit a designated 
care center. Boeing selects these centers based on high ratings in performance, 
quality, safety, and reputation for excellence in care delivery. Employees also have 
access to the Best Doctors database as a second opinion service. Of those who 
engaged these programs, 33 percent had a change in diagnosis and 70 percent 
experienced a change in treatment.

In 2007, the company rolled out a medical home pilot—the Intensive Outpatient 
Care Program—structured to identify medically complex, high-risk patients 
who could benefit from high-touch, well-coordinated care. The pilot’s results 
demonstrated a 20 percent annual decrease in medical spending per member, 
thanks primarily to reduced emergency room visits and hospital admissions. That 
model is evolving into a broader Accountable Care Organization initiative, which 
involves direct contracting and aligning incentives with large, integrated health 
systems. The goals and contract requirements are organized to achieve the Triple 
Aim—improving quality, enhancing the member experience, and lowering costs. 
Industry standard quality and member satisfaction metrics will be measured for 
continual improvement, and if quality and financial goals are met the program 
savings will be shared with the health system. By incentivizing employees to stay 
within a particular hospital system’s network, the hospital can ensure high qual-
ity standards and continuity of care, subsequently removing wasteful spending. 
Boeing initiated this model at the beginning of 2015 in the Puget Sound area, 
in the St. Louis and Charleston areas at the beginning of 2016, and is actively 
exploring expansion to other markets.
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expand appropriate ways to reengineer care, with payment reform as a central 
focus. To increase efficiency and ensure that patients get the right care at the 
right place, the company has initiated programs incentivizing employees to seek 
care from providers that have clear evidence of significantly better outcomes, 
and has aligned with providers committed to improving quality, enhancing the 
member experience, and lowering costs.

Traditionally, by participating in self-funded plans, large employers have 
assumed most of the insurance risk and thus cost of care for how the system 
performs, but have had very little control over how health care is delivered. In 
recent years, however, employers have been “doubling down on opportunities 
to impact health care quality and costs at the source—by working more closely 
with high performing providers through select networks and providing better 
information to help employees make higher-value health care choices” (Hoo 
and Lansky, 2016). In a 2014 Aon Hewitt Health Care survey of over 1,200 
medium to large employers, 65 percent of companies identified moving toward 
provider payment models that strive for “cost-effective, high-quality” outcomes 
as a key strategic direction going forward (Aon Hewitt, 2014). Employers are 
hopeful that, as financial risk becomes shifted to providers, increased innovation 
and competition will ultimately lead to overall reduced costs and better health 
outcomes for beneficiaries. And, when risk is shared jointly among groups of 
providers, providers will be more likely to deliver coordinated, integrated care.

As the system transitions, employers are increasingly participating in and/or 
developing innovative, value-based approaches to delivering patient-centered, 
lower-cost, quality health care. In fact, more and more, employers are partnering 
with providers to build high-performance networks of their own through ACOs, 
medical homes, and centers of excellence (Table 9-2) (Hoo and Lansky, 2016).

Insurer-Led Initiatives and Innovations

As the health care system transitions from a fee-for-service to value-based 
approach, insurers are playing an important role in advancing innovative alter-
native payment models and approaches. For example, Blue Cross Blue Shield of 
Massachusetts’ (BCBSMA) payment reform initiative, the Alternative Quality 
Contract (AQC) has been recognized for developing new and effective part-
nerships with its members and providers. The AQC seeks to reduce costs while 
improving quality and health outcomes by using both payment incentives as 
well as provider support tools. The model rests on a few core elements: a global 
budget structure; a significant performance incentive system; long-term contract 
assurance (3–5 years) between BCBSMA and providers with fixed spending and 
quality targets; and clinical and information support, including group-specific 
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reporting and analysis on spending and quality performance, as well as educational 
and best-practice sharing forums (Seidman et al., 2015). The AQC has a qual-
ity measurement system that includes 64 measures (such as clinical performance 
and outcomes, patient experience), each of which has a range of “performance 
gates” to score and reward quality care. This performance score is not only tied 
to provider payment, but also to the provider’s share of budget surplus and/or 
deficit. For example, with a higher quality score, a provider will get to keep more 
of the budget surplus and have to pay less of the deficit owed. Overall, the AQC 
model has been shown to be effective at improving health outcomes and quality, 
while reducing costs (Seidman et al., 2015; McKesson, 2016). AQC’s success 
has been attributed to a combination of its robust incentives structure, as well as 
commitment to transparent sharing of data and best practices with its providers.

BCBSMA’s AQC is a good case example of the ways in which payers are 
advancing payment reform models and initiatives. It offers several best prac-
tices for insurers to drive and/or promote successful transformation. In 2015, 
Avalere examined BCBSMA’s experience with the AQC and identified a series 
of observations related to the important role payers play in advancing alternative 
payment models and approaches (Seidman et al., 2015):

• Payment reform programs can significantly change provider behavior: if designed 
well, models can reduce costs and enable better quality care across providers.

EMPLOYER-INITIATED 
MODELS DESCRIPTION

Boeing’s Preferred 
Partnership ACO

Boeing direct-contracts with leading health care providers offering 
value-based health plan options to improve care quality and afford-
ability, and ensure a better patient experience. Currently available 
to employees in Charleston, Puget Sound, Southern California, and 
St. Louis (Boeing, 2016).

Intel Corporation’s 
Connected Care program

Intel has partnered with Presbyterian Healthcare Services to cre-
ate a health care model centered around a team-based approach 
to health care delivery. Performance measures correspond to 5 
primary goals: 1) Right care: use of evidence-based medicine to 
improve population health; 2) Right time: timely access to care; 3) 
Best outcome: patient satisfaction 100 percent of the time; 4) Right 
price: material decrease in the cost of care; and 5) Best life: rapid 
return to productivity (Devore and Cates).

Employers Centers of 
Excellence

Companies including Lowe’s, Walmart, McKesson, JetBlue, and 
Boeing use the Employers Centers of Excellence program with 
bundled payments. 

Primary Care Medical 
Home (PCMH)

IBM and GE are among several companies to take on the PCMH 
model. The PCMH is a team-based model emphasizing care coordina-
tion and communication to ensure patient-centered care.

TABLE 9–2 |  Select Employer-Initiated Models of Value-Based Care
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• Changing behavior requires providers to have “skin in the game,” but payers need to 
meet providers where they are today: effective and meaningful incentive schemes 
need to be in place to realize the desired behavior.

• New payment models should hold providers accountable for the full range of patient 
care costs: full accountability promotes care coordination, efficiency, and 
controlled spending.

• Providers can implement meaning ful change, but need time, consistent goals, and a 
similar commitment from payers to do so: provider transformation requires time, 
support, and commitment from payers.

• Providers need detailed spending and quality information and clinical support to take 
on risk: transparency and access to data and care redesign support from payers 
are critical as providers assume more financial risk.

• Payers with significant local presence are best positioned to implement innovative payment 
models: payers with greater market share are more apt to have the resources 
and ability to achieve provider buy-in.

Much like the observations identified by Avalere, the Alliance of Community 
Health Plans (ACHP) has identified a series of strategies, best practices, and 
related case examples for ensuring the success of innovative payment and deliv-
ery models (ACHP, 2016) (Table 9-3). A few of the case examples noted are 
provider-sponsored plans, which have been growing in number as physician 
groups, health systems, and hospitals seek to reduce costs, improve care quality, 
and better meet the needs of the communities they serve.

Engaging Patients in Delivery and Payment Reform Initiatives

Methods to most effectively engage consumers in payment reform discus-
sions are still evolving—partially due to the fact that the intricacies of payment 
reform can be largely foreign to the average health care consumer. Notably, the 
direct effect of alternative payment models on patients can be said to be variable 
(Delbanco, 2015). In the context of pay for performance, patients may not notice 
any discernable difference in their care. In ACO or medical home settings, how-
ever, there may, in fact, be a noticeable difference in the patient’s care experience 
(Delbanco, 2015). In fact, research has been conducted indicating that, in these 
settings, patients recognized improvements in their care coordination and were 
overall more satisfied with their care (Miller, 2014). In focus group research 
conducted by the Robert Wood Johnson Foundation, focus group participants 
indicated that consumers (generally speaking) were not that interested in learning 
about the provider reimbursement process, and were uncomfortable with the idea 
that payment is linked to their health and health care (AF4Q, 2011). Participants 
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indicated that consumers do want enhanced quality from the health care system, 
including better primary care and coordination. Depending on the payment 
reform model, patients may desire and have use for varying levels of information.

Engaging consumers and consumer advocates in advancing payment reform 
innovations is important to driving progress. Involving consumers, caregivers, and 

ACHP-IDENTIFIED STRATEGY ACHP CASE EXAMPLES

Risk. Introduce increasing levels of risk gradu-
ally, regularly assessing for provider and practice 
readiness and investing in care management 
capabilities.

Tufts Health Plan (Watertown, MA) introduces 
risk along a spectrum and individually evaluates 
provider groups at each step to assess their 
readiness to assume more risk. The plan does 
not have a uniform timeline for progression, 
instead tailoring a path for each provider group 
depending on its abilities, needs and culture.

Value-focused measures. Tailor measures to 
the performance improvement goals of physi-
cian practices.

Security Health Plan (Marshfield, WI) has 
many payers in its market and as such uses the 
same measure set as the federal government 
which enables providers to more easily accept 
alternative payments from a variety of plans in 
the region, without placing an undue administra-
tive burden on the practice
UPMC Health Plan (Pittsburgh, PA) only has 
two major payers and has an affiliated delivery 
system where many of its enrollees receive care. 
As such, UPMC Health Plan leaders collaborated 
directly with providers to create measures that 
reflect the needs of the payers, providers, and 
patients, while driving value-based payment.

Improvement-focused measures. Develop 
actionable performance data, to include patient 
satisfaction and clinical outcomes measures, and 
initiate frequent payer-provider engagement to 
drive improvement and share best practices.

HealthPartners (Minneapolis, MN) produces 
quarterly reports customized to each provider 
practice and allowing clinicians to easily locate 
areas in need of improvement. 
Capital District Physicians’ Health Plan 
(CDPHP) (Albany, NY) has made infrastruc-
ture investments for transformation including 
creating a performance management department 
and other analytic tools to support practices.
UPMC Health Plan uses the expertise of its 
entire physician network (through monthly 
reports with financial and quality data to quar-
terly meetings with physician group leaders) to 
ensure that best practices are shared quickly

Incentives. Provide cost and quality informa-
tion at the individual clinician level and, when 
possible, ensure that payment incentives go to 
both practices and individuals.

Security Health Plan is working with physician 
practices to ensure rewards reach individuals 
who demonstrate improvement in care delivery.

SOURCE: ACHP, 2016.

TABLE 9–3 |  ACHP-Identified Strategies and Case Examples for Successful Transition
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their advocates in the process better assures that new models or approaches will 
actually have the intended effects of bettering the patient experience, improving 
outcomes, safety and quality, and controlling costs. Several hospitals and health 
systems, including the MCG Health System in Georgia and the Dana-Farber 
Cancer Institute in Massachusetts, have made deliberate efforts to deliver care 
in this way since the mid-1990s (AHA, 2005).

Today, continued efforts are underway to better engage consumers and their 
advocates in the design and delivery of care to best meet their needs. The activi-
ties of several organizations are developing efforts to help consumer advocates 
address health care and cost issues, such as the Healthcare Value Hub, created 
by Consumers Union. And, in an effort to engage patients and their families 
directly, Patient and Family Advisory Councils offer a model of engagement that 
has been used in delivery and payment reform discussions. These councils serve 
as an advisory resource, bringing together patients, their families, and mem-
bers of the health care team to improve the experience of the patient and their 
family. The role of the council is to promote improved relationships, provide a 
venue for information sharing, and facilitate communication and coordination 
between patients, families, and the care team, all of which serves to actively 
involve patients and their families in the care design and delivery process (IPFCC, 
2002). RWJF Aligning Forces for Quality communities in Humboldt County, 
California; Maine; and Oregon employed and had successes with these advisory 
councils during payment reform discussions (AF4Q, 2014).

Challenges and Barriers to Payment Reform

While clear progress has been made in promoting payment innovation, by the 
federal and state governments, as well as stakeholder-led initiatives and innova-
tions, there remain critical challenges to successful implementation. Among these 
challenges include: aligning multiple, heterogeneous payer profiles; identifying 
the necessary provider competencies for success; developing robust performance 
measures; navigating regulatory and legal barriers; and accessing data and evi-
dence on successful models.

Participation and Alignment of Multiple Payers

Broad payer participation and alignment are critical for providers to commit to 
the delivery of value-based care and for payment reform to be successful. Across 
the country, providers (physicians, hospitals, etc.) are reimbursed by multiple 
payers, ranging from the major public payers—Medicare and Medicaid—to 
numerous commercial insurance companies, and also self-pay individuals. 
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Individual payers use differing and sometimes multiple approaches to pay for 
health care. This variation, combined with the differing strategies among payers 
as they undertake transition from fee-for-service to value-based care, underlies 
the substantial complexity in the marketplace. In the presence of multiple payers, 
there exists an incentive for any given payer to refrain from adopting alternative 
payment models, while still recouping savings required of providers working 
under payment reform approaches implemented by other payers (Miller, 2014). 
Further, initial provider responses to payer constraints may not necessarily yield 
care delivered in a value-based way. For providers to truly transform the way 
they deliver care, critical financial incentives need to be in place, and will only 
be possible if a sufficient number of payers—beyond Medicare and Medicaid—
support and implement payment reform (Rajkumar et al., 2014). For payment 
reform to be successful, all payers need to change their payment systems in similar 
ways (IOM, 2010), such that they have common incentives, measurement, and 
quality improvement goals (McGinnis and Newman, 2014).

Limited Experience and Knowledge About How to Succeed  
in New Payment Models

While alternative payment models have demonstrated some promising outcomes, 
early performance has been mixed overall; reductions in spending and improvements 
in quality have been modest, although still meaningful (McWilliams et al., 2016). 
While these early findings have highlighted an important need to improve model 
design, they have also underscored an important issue, which is that many providers 
(including physician practices and hospitals) do not know how to effectively engage 
and succeed in alternative payment models to improve care quality and outcomes, 
and reduce costs. The resource and skill challenges facing providers include: the lack 
of sufficient educational programs to train the case workers, community workers and 
others who will be needed in these new models; the need to resource new programs 
to effectively work in different environments; and the costs of the new technolo-
gies and infrastructure needed to support this work. Identifying and supporting 
competencies for providers to implement and thrive under value-based models will 
be critical for the success of payment reform, and is a topic of a companion discus-
sion paper in the Vital Directions series, “Competencies and Tools to Shift Payments 
from Volume to Value” by Governor Mike Leavitt and colleagues (see Chapter 10).

Inadequate Performance Measures and the Burden  
of Excessive Measurement

New payment systems require robust measures of performance to better 
ensure that providers are delivering high-value, quality care to their patients, 
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in addition to reducing the cost of care. While measures are important sources 
of accountability, measures themselves will not improve care quality (Dunlap 
et al., 2009; Pronovost et al., 2016). Unless carefully developed and applied, 
performance and quality measures can function as little more than a burden for 
providers, particularly when they target aspects of care they cannot easily, if at 
all, control. In such cases, measures can deter providers from participating in 
alternative payment models (Miller, 2014). For example, when the regulations 
for the Medicare Shared Savings Program were first proposed, they included 
65 different quality measures, yet made no changes to the existing fee-for-
service framework in place. Unsurprisingly, the regulations received a great 
deal of scrutiny, leading CMS to bring down the number of measures to 33 in 
the final regulations.

Further, even in the presence and use of large numbers of performance mea-
sures, there may be aspects of care quality and/or performance that are not 
being measured, such as those related to specialty care, where cost containment 
and reduction efforts are anticipated to focus (Miller, 2014). Related, there are 
many dimensions of “value” to patients that are difficult to measure and are not 
measured at all. Equally concerning, many of the measures used by payers are 
further processes of marginal relevance to outcomes, and sometimes with even 
perverse implications for value and costs.

Nonetheless, reliable and valid measurement is fundamental to the imple-
mentation of value-based payment models, and CMS has been working to 
shift its quality measurement from mostly process measures to mostly outcome 
measures, while reducing the total number of measures in its programs and 
models. Looking ahead, building more meaningful outcomes measures will 
require access to more robust and comparable patient-reported data and infor-
mation. Building this capability will require a significant investment, but the 
anticipated return that would result from better outcome measures producing 
better, more efficient care would seemingly justify the initial investment (Miller, 
2014). Further work must be done to ensure that collection and reporting of 
these measures can be integrated seamlessly into provider workflow, and not 
pose an excessive burden.

Regulatory and Legal Hurdles

Additional barriers to payment reform are imposed by certain existing regula-
tions designed for a fee-for-service system (AHA, 2016), (e.g., regulations offering 
cash incentives under fee-for-service models). Further, a number of laws and 
regulations impair efforts to create the care coordination and collaboration that 
is being encouraged through federal payment reforms, including:
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• The Patient Referral Law, more often called the Stark Law, which has grown 
beyond its original intent to prevent physicians from referring their patients 
to a medical facility in which they have an ownership interest, to limit prac-
tically any financial relationship between hospitals and physicians. The law’s 
strict requirements mandate that compensation be set in advance and paid on 
the basis of hours worked. Consequently, health care providers are concerned 
that payments tied to quality and care improvement could violate this law.

• The Civil Monetary Penalty Law (CMP) is a vestige of concerns raised 
in the 1980s that Medicare patients might not receive the same level of ser-
vices as other patients after the inpatient hospital prospective payment system 
bundled multiple services under a single Diagnosis Related Group (DRG). 
While health reform is about encouraging the use of best practices and clinical 
protocols, using incentives to reward physicians for following best practices 
and protocols can be penalized under the CMP law.

• Antikickback laws, which originally sought to protect patients and federal 
health programs from fraud and abuse by making it a felony to knowingly 
and willfully pay anything of value to influence the referral of federal health 
program business. Today’s expanded interpretation includes any financial 
relationship between hospitals and doctors, which has the potential to dis-
courage clinical integration.

• Internal Revenue Service (IRS) Rules prevent a tax-exempt institution’s 
assets from being used to benefit any private individual, including physicians. 
This complicates clinical coordination arrangements between not-for-profit 
hospitals and private clinicians.

Certain Medicare regulations also may impose limitations on what provider 
organizations can do to streamline, integrate, and reform care delivery. For example:

• A small system consisting of three or four hospitals in reasonable proximity 
to each other is not allowed to centralize the oversight of the nursing staff, 
which would promote use of uniform protocols, the sharing of staffing to 
meet patient surges, or a unified approach to oversight and education of nurses.

• Conditions of Participation—conditions established by CMS that must be met 
by organizations to participate in Medicare and Medicaid programs—have 
been interpreted to mean that a hospital serving a rural community cannot 
rent clinical space to visiting specialists a few days a month so local patients 
can more conveniently and routinely see the specialist treating their particular 
condition. As a result, patients may have to travel great distances for their 
specialist visits. This restriction on specialty “rental” in hospitals is, in part, a 
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result of CMS concerns that such rentals will encourage specialists to reclassify 
themselves as outpatient providers and significantly increase their payment 
rates. Clarification and resolution of these issues is important.

• Medicare payment rules meant to limit patients sent to specific postacute 
care settings as a way of controlling Medicare costs under fee-for-service 
may prevent certain patients from obtaining services in the most appropriate 
and efficient settings.

CMS has relaxed some of these requirements in more advanced payment reform 
models, such as its “Next Generation” ACO model and its other programs that 
enable ACOs to accept “downside” risk. But the right balance is not yet clear 
between restrictions to limit volume and intensity in payment models that par-
tially shift to value-based payments, but retain a fee-for-service infrastructure.

Finally, some state laws also impose barriers to integrated care arrangements, 
including laws that: prohibit the employment of physicians (corporate practice 
of medicine laws); govern the scope of practice of health professionals; govern 
the use of telemedicine and other distance services; and govern those deemed 
to be insurers based on the amount of risk they take on for patient services. 
Requirements for insurers to have adequate capitalization and to comply with 
insurance regulations while reflecting the need for financial protection for those 
covered by the entity may not be good fits for provider-based arrangements.

Limited Evidence on Successful Payment Models

Payment reform requires developing better evidence on the payment reforms 
themselves. The Centers for Medicare and Medicaid innovation, and many states, 
employers, and health plans, are testing a growing number of payment reform 
models; but, in many cases, evaluations are not performed at all and the evalua-
tions that are performed could be done more effectively. Overall, the evidence is 
accumulating and diffusing slowly, given the volume of payment reform activity 
underway. In particular, there is still limited evidence on determinants of suc-
cesses for Medicare ACOs and the Medicare Shared Savings Program (MSSP) 
(McClellan et al., 2015). Overall, the early financial performance of MSSP ACOs 
has been found to be highly variable (across ACOs and geographically)—with 
some ACOs generating major shared savings, and others more marginal shared 
savings. Early findings also indicate that large ACOs do not have an advantage 
over smaller ACOs in terms of financial performance, and that there appears to 
be no meaningful association between initial financial performance and overall 
quality (McClellan et al., 2015). In fact, a relatively small share of ACOs dem-
onstrated both favorable cost and quality trends.
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More data about ACO features, activities, and performance need to be 
developed and shared, so that best practices and determinants of success can 
be identified and implemented (Bodaken et al., 2016). Linking more detailed 
CMS data on ACO features and performance would facilitate the process of 
identifying what organizations can do to improve performance and better ensure 
success. Ultimately, getting more ACOs to commit to two-sided risk models 
and undertake more extensive payment reforms will require the identification 
of evidence-based determinants of success, as well as clear demonstrations and 
pathways to succeed under these models.

Safeguarding Against Unintended 
Consequences

Consolidation and Market Power

As payment reform and the adoption of value-based models of care delivery 
has proceeded, so has a trend toward provider integration and consolidation. 
Under emerging models, providers are more accountable for the cost and quality 
of care provided to predefined patient populations. This, combined with addi-
tional quality reporting requirements and penalties for hospital readmissions and 
hospital-acquired conditions, has contributed to provider integration, as they try 
to better manage care and mitigate costs across the continuum (AHA, 2014).

Provider integration can be clinical or financial, horizontal or vertical, and can 
exist at the level of nonbinding agreements on through to the level of complete 
mergers (AHA, 2014; Vaida and Wess, 2015). On the whole, integration aims 
to benefit and improve care quality, cost, and access. Integration can improve 
efficiency and quality through greater care coordination and increased com-
munication and information-sharing among providers. In this way, integration 
can reduce unnecessary or duplicative tests and procedures, and other forms of 
wasteful spending, while ensuring patients receive the right treatment at the right 
time. To the same effect, integration can reduce the burden of administrative 
costs, make greater use of resources, such as specialists, and improve the breadth 
of care available. It can also improve the patient experience by providing more 
comprehensive care and streamlined access.

Alongside the benefits, there is some concern that provider consolidation can, 
in some circumstances, lead to higher prices and spending, since larger, con-
solidated organizations have greater market power, and thus more negotiating 
power, over prices with private insurance companies (McClellan et al., 2016). 
In addition to higher prices and outpatient spending, some studies indicate that 
increasing rates of hospital-provider integration have not always resulted in more 
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efficient, quality care or better outcomes for patients (Gaynor and Town, 2012; 
Neprash et al., 2015).

With the recent Medicare Access and CHIP Reauthorization Act (MACRA), it 
is possible that providers may be more apt to integrate. Originally passed in April 
2016, MACRA replaces the old, sustainable, growth-rate formula for physician 
payment with a new model to move providers away from fee-for-service toward 
value-based payment. MACRA presents two payment pathways for providers 
(collectively called “the Quality Payment Program”): the Merit-Based Incentive 
Payment System (MIPS), which adjusts fee-for-service payments according to a 
composite measure of quality and value, and advanced APMs, which transition 
from fee-for-service payment. MIPS is a consolidation of Medicare’s existing 
quality reporting programs intended to reduce possible financial penalties incurred 
by providers and increase the likelihood that providers will attain bonus payments. 
Components of MIPS include quality activities, clinical improvement activities, 
advancing care information performance, and cost/resource use. MIPS has been 
described as MACRA’s “base program,” which all providers must participate 
in (or get an exemption from), or face a payment cut (Wynne, 2016). Those 
providers participating in Advanced APMs (the second pathway) are exempt 
from MIPS and are eligible for 5 percent bonus payments beginning in 2019. 
For APMs to be considered “advanced,” they must bear more than a nominal 
financial risk for the costs of care provided (McClellan et al., 2016).

Few existing Medicare APMs meet the criteria for “advanced” status. As 
such, under MACRA as originally proposed, there was the potential that many 
small and midsize practices would be met with increased administrative burdens 
resulting from additional reporting requirements, and would be incapable of 
bearing the financial risk required to qualify for bonus payments. In such cases, 
smaller practices could be inclined to merge with larger practices or health 
systems. Acknowledging these concerns, in its final rule, CMS took steps to 
support smaller practices implementing alternative payment models. Notably, 
CMS increased the minimum threshold requirements for participation in MIPS 
($30,000 in Medicare claims or at least 100 Medicare patients per year), and has 
allowed for the creation of “virtual groups,” whereby up to 10 clinicians can 
band together to report as one group. CMS also agreed to provide $100 million 
in technical assistance to smaller practices participating in MIPS over the next 
5 years, and instituted lower reporting thresholds than those originally proposed.

Stif ling Valuable Health Care Innovation and Treatment

Some have expressed concern that value-based payment schemes and risk-
based reimbursement models might stifle valuable health care innovation and 
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treatment by putting increasing pressure on manufacturers to provide unrealistic 
evidentiary support demonstrating the cost-effectiveness of their products within 
constrained time-frames. As bundled payment approaches evolve, it will be 
important to ensure the payment environment does not discourage investments 
in new devices or medications that potentially have enormous benefit to patients 
and potentially reduce lifetime care costs. Innovative drugs and devices, and new, 
potentially curative treatments like regenerative medicine and gene therapies, 
may avert downstream costs of medical complications. But, those downstream 
cost savings may not be realized until years later. They may not fit into the usual 
proximal timeframe for payment models.

In the case of pharmaceuticals, discussions of value may take place at the time 
of the launch but typically do not account for the benefit of the drug over its 
lifecycle. For example, HIV drugs are estimated to have generated a societal 
benefit exceeding $750 billion (NBER, 2015). Similarly, from 1987 to 2008, 
consumers are estimated to have captured $947.4 billion (76 percent) of the total 
societal value of the survival gains from statins (Grabowski et al., 2015).

Biomedical innovations often represent valuable breakthroughs for patients in 
terms of longer and better lives. Their development often involves significant 
time, cost, and uncertainty. Estimates of the average present-value cost of bring-
ing a new drug to market have increased from $1 billion in 2000 to, by some 
estimates, as much as $2.6 billion in 2015 (DiMasi et al., 2016). If there is no clear 
path for per-capita or per-episode payments to reflect the value of breakthrough 
technologies, then pharmaceutical companies and device manufacturers will be 
reluctant to make the necessary investments.

These issues are especially notable for the emerging “curative,” one-time 
treatments. Despite recent progress in payment reforms for health care providers, 
current payment models for most drugs are based on payment for units (e.g., pills 
and vials) and do not consider that a patient could be cured after a single treat-
ment. Payers are coming to recognize that the binary concept of experimental 
vs. medically necessary is based on a simplified view of evidence and uncertainty, 
and that more nuanced policy mechanisms are necessary to align with the con-
tinuous health technology assessment and reimbursement as a one-off snapshot, 
to seeing them as ongoing processes aiming at providing greater certainty about 
value for money as evidence accumulates (Henshall and Schuller, 2013).

The prospects for prevention-oriented, long-term interventions such as gene 
therapies underscore the fact that biomedical science appears to be advancing 
more rapidly than the payment and regulatory infrastructure required to deliver 
it. While some promising payment reforms are being piloted and implemented, 
the US health care system remains centered on the delivery of traditional chronic 
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treatments whose payments are focused on units and whose value is realized in 
the near-term. Current coverage policies and payment mechanisms are not well 
designed to support early interventions that can blunt the onset of a chronic dis-
ease, and do not capture the potential benefits over an extended period of time. 
New analytic tools are needed to assess the benefits of potential one-time curative 
therapies whose value proposition, delivery, and payment do not align well with 
conventional payment models. The emerging possibility of gene therapy could 
serve as a valuable pilot project to aid in the design and implementation of new, 
managed, product innovation and use agreements that seek to align the interests 
of payers, providers, policymakers, and biopharmaceutical companies with those 
of patients who need access to transformative therapies. This is consistent with 
the coverage-with-evidence-development concept proposed a decade ago, but 
not yet widely implemented.

In addition, there is a need for the patient voice to be a larger part of the 
conversation on medical innovation and access to new therapies. While there 
are efforts to better involve patients in the regulatory process, more can and 
should be done to ensure patient input is utilized. For example, the FDA’s 
recent guidance document (FDA, 2015) and work through the Medical Device 
Innovation Consortium (MDIC, 2015), which seeks to create a framework and 
catalog of patient preference measurement tools, ought to help regulators and 
medical terminology sponsors better incorporate patients’ perspectives into the 
approval process.

Vital Directions

To enable payment reform to fulfill its promise of promoting high-value, patient-
centric care, four vital directions are identified for policymakers’ consideration.

1. Align the implementation of payment reform to encourage pro-
vider efforts to improve quality and value. The federal government 
should increase support for existing collaborations, such as the Health 
Care Payment Learning Action Network and the Core Quality Measures 
Consortium, which are helping to reduce burden on providers, who are 
trying to navigate many different benchmarks, measures, risk adjustment 
methods, reporting requirements, and even payment models. Assistance is 
also needed with identifying and implementing patient-reported measures, 
particularly for those patients with serious or complex illnesses. To improve 
performance, providers need timely access to claims data from payers, as 
well as key clinical information from other institutions—preferably in 
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standard ways that facilitate action. More robust data should be matched 
by more tools and resources to help clinicians share best practices and learn 
from successes and failures; care transformation will necessitate ongoing 
investment in analytics, new skill sets, personnel, and new models of care. 
Further, laws and regulations originally designed for a fee-for-service sys-
tem (e.g., the Patient Referral (Stark) Law, Civil Monetary Penalty Laws, 
anti-kickback laws) need to be reformed. These regulations pose barriers 
to the advancement of payment reform approaches, patient engagement, as 
well as many care coordination and transformation efforts.

2. Address and incorporate costly but potentially lifesaving technolo-
gies. Neither traditional fee-for-service payments for costly technologies, 
nor alternative payment models that do not account for high-cost but high-
value innovation, provide a clear path for high-value biomedical innovation. 
However, some payment models both within and outside the United States 
have begun to align drug and device payments directly with accountability 
for improved outcomes or reduced spending for a population of patients. 
Rather than viewing payment reforms for biomedical technologies and for 
health care providers as distinct, CMS and private payers could encourage 
developers of alternative payment models to engage on ways to maximize the 
value brought by new technologies. For example, this could include model 
frameworks and regulatory clarifications for sharing data related to the ben-
efits and risks of new technologies for particular patients, or for incorporat-
ing drug and device shared accountability in ACOs and bundled payments.

3. Ensure that payment reform does not exacerbate adverse consolida-
tion and market power. While some large organizations have achieved 
better outcomes and lower costs through integrated care, many organiza-
tions including small primary-care practices and specialty groups have 
improved care without consolidation (McWilliams et al., 2016). Reflecting 
the risks of market power, larger organizations that have consolidated with 
the stated goal of improving outcomes and lowering costs should report 
on whether they are achieving these results. Better and more comparable 
quality and cost measures are needed to help payers, purchasers, and patients 
recognize and support better care—measures that use not only claims data 
but also clinical and patient data to better reflect the results that matter for 
patients, particularly those with serious illnesses. Larger organizations in 
particular have the capacity to produce such measures. Advanced payment 
models with proportionally smaller financial risks should be developed for 
smaller provider organizations—like ACOs led by primary care physicians 
and specialty providers who focus on specialized types of episodes of care.
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4. Conduct more timely and efficient evaluations of what is working. 
CMS evaluates Medicare payment reform pilots, and other evaluations have 
been reported (Mechanic, 2016). But, those evaluations often occur on a 
costly one-off basis, using data that have to be generated outside of care 
delivery, and hundreds of payment reforms are being implemented in public 
and private health care programs across the country without substantial 
evaluation. Common data models and research networks now develop data 
and use validated methods to evaluate medical technologies and medical 
practices more quickly. These approaches could provide models for lower-
cost, faster learning about the right directions and steps in payment reform.

The era of payment reform has introduced transformative models of health 
care delivery focused on producing better outcomes, lower costs, and greater 
investment in new and innovative treatments that are truly valuable. Despite the 
challenges that remain, by shifting payments to reward the value rather than the 
volume of health care services, the US health care system is making important 
strides toward making care more affordable, efficient, and person-centric. Of 
course, successful execution of payment reform will require related, comple-
mentary reforms including: redesigning medical education to include a greater 
focus on value and patient-focused team care; training more health workers to 
support value-based, person-centric care; as well as changes in benefit design for 
patients and consumers. Combined with these advances, through payment reform 
and high-value innovation, the nation can achieve better care, smarter spending, 
and healthier people.

SUMMARY RECOMMENDATIONS FOR  
VITAL DIRECTIONS

1. Align the implementation of payment reform to encourage provider 
efforts to improve quality and value.

2. Address and incorporate costly but potentially lifesaving technologies.
3. Ensure that payment reform does not exacerbate adverse consolida-

tion and market power.
4. Conduct more timely and efficient evaluations of what is working.
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Health reform remains at the forefront of US policy debates because of 
continued growth in public and private health care spending alongside 

increasing capabilities of medical care—as well as persistent evidence of inef-
ficiencies and substantial variance in use, cost, and quality (NASEM, 2016). 
Bipartisan support has emerged for moving away from fee-for-service (FFS) 
payment because of its failure to support many innovative approaches to care 
delivery and its administrative burdens on clinicians and patients.

Alternative payment models have proliferated in federal, state, and commercial 
initiatives, including the Medicare and CHIP Reauthorization Act (MACRA) of 
2015 (US Congress, 2015), with the hope of aligning financial support with higher-
value care. The Health Care Payment Learning and Action Network has described 
a variety of payment reforms (Health Care Payment Learning and Action Network, 
2016) and accompanying delivery models that represent a shift away from FFS, such 
as accountable care organizations (ACOs), fixed bundled payments for episodes of 
care, and primary care medical homes with shared savings. It is a reflection of the 
expansion of such alternative payment models (APMs) that, as of January 2016, 847 
ACOs collectively provide coverage to over 28.3 million Americans (Figure 10-1) 
(Muhlestein and McClellan, 2016). With similar models not only proliferating in 
traditional Medicare but in Medicare Advantage plans, Medicaid programs, and 
commercial and employer plans, most Americans probably will be affected by one 
or more of those payment models in the near or not too distant future.
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Despite the promise and enthusiasm, early results have been mixed. Some 
ACOs have demonstrated notable improvements in care quality with financial 
success, but most participants in Medicare’s major APMs have not yet realized 
large savings (Dale et al., 2016; McWilliams et al., 2016). Early APM results 
suggest that improving quality does not generally lead to better financial per-
formance. Consequently, there has been enormous interest in improving the 
design of APMs and the data available to support health care organizations in 
APMs.

Value-based payment policies will continue to evolve as evidence on their 
effectiveness accumulates, but even with further policy refinements, the “how” of 
improving care, reducing costs, and thus succeeding under new financing models 
is not well understood. Some assume that if the payment model is “right,” the 
proper and corresponding care models will emerge naturally. But, many organi-
zations do not have a good understanding of where to start or how to proceed in 
the transformation process, and many of the tools and approaches are of uncertain 
value. Pressure is rising to delay MACRA and other payment reforms, especially 
for smaller health care organizations and those serving vulnerable populations, 
because providers are not ready. From the standpoint of achieving the goals of 
higher-value care, policies to support care-delivery transformation are as critical 
as effective payment reforms.

FIGURE 10–1 |  ACO growth overall trajectory.
SOURCE: Halfon et al., 2014a.
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Challenges to and Progress Toward Defining and 
Supporting Competencies for Value-Based Health Care

US health care organizations have well-developed capabilities for FFS payment 
systems: scheduling, coding, billing, electronic data transmission, reporting, and 
other competencies to support the conduct and payment of covered services. In 
contrast, proficiencies in preventing disease and optimally managing the health 
of a population at the lowest possible cost have not yet been widely identified or 
applied, and most organizations are unsure about how and how much to invest 
in new capabilities.

COLLABORATIVE DESCRIPTION
Learning and Action 
Network (LAN)

Department of Health and Human Services–supported program to sup-
port adoption of alternative payment models, with a focus on sharing 
information and evidence related to new payment models

Health Care 
Transformation Task 
Force (HCTTF)

Industry consortium aligning public and private sector toward care 
transformation with widespread adoption of new payment models and 
focus on identifying some key capabilities (such as management of 
high-risk patients) and making consensus recommendations on Centers 
for Medicare & Medicaid Services policies related to payment reform

National Academy of 
Medicine (NAM)

Expert-driven organization with a variety of activities related to review-
ing and disseminating evidence, as well as expert opinion, on increasing 
value in health care through health care delivery and payment reform

Premier PACT 
Population Health 
Management 
Collaborative

Health care performance improvement alliance of Premier health sys-
tems to share data, experiences, and tools to support care transformation

California Association 
of Physician Groups 
(CAPG)

Group representing physician-led organizations practicing in capitated, 
coordinated care that has developed a variety of reports, tools, con-
ferences, and other resources to help organizations to succeed under 
risk-based contracts

Toward Accountable 
Care Consortium (TAC)

Provider-based organization in North Carolina devoted to sharing les-
sons about ACO development

Network for 
Regional Healthcare 
Improvement (NRHI)

National organization of regional health-improvement collaboratives 
(RHICs) with a mission to transform health care delivery by support-
ing the implementation of new care models and information sharing 
supported by payment reform at the regional level

Accountable Care 
Learning Collaborative 
(ACLC)

Collaboration of health care stakeholders that seeks to advance 
accountable care by identifying needed competencies and linking 
organizations with resources to enable them to succeed in payment 
and delivery reform

TABLE 10–1 |  Examples of Learning Collaboratives 
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Collaboratives, such as the Accountable Care Learning Collaborative (ACLC) 
and others illustrated in Table 10-1, focus on addressing those key issues, cost 
implications, and barriers to advancing accountable care. The collective goal 
for many groups is to help health care providers to develop needed compe-
tencies for care-delivery reform and to support providers in succeeding in 
value-based payment models. Many organizations are undertaking similar 
efforts on their own, but the unique benefit of collaboratives is the aggregation 
of both public and private evidence and expert opinion on how to improve 
care. Collaboratives can create a uniform set of best practices and strategies 
for success. For accountable care to progress, the collective knowledge con-
cerning value-based care competencies needs to be aggregated, evaluated, 
and broadly disseminated.

Like many of the other groups in Table 10-1, the ACLC has drawn from 
the experiences of public and private collaborative efforts to develop a widely 
applicable framework describing the competencies that risk-bearing entities 
must develop to succeed in accountable care (ACLC Competencies, 2016). 
The ACLC’s strategic goal is to help organizations to identify their current 
competency gaps and then to link them to relevant resources for developing 
those competencies.

The creation of the ACLC competency framework involved a process of 
preliminary identification of major competency areas, the commissioning of 
a set of collaborative workgroups to conduct an evidence and resource review 
in each area, an iterative consensus process in each workgroup to identify key 
capabilities and best practices, and a high-level review to refine the overall 
structure of the identified competencies. The competencies could form the basis 
of a capability-assessment tool for providers to use in determining their readi-
ness to take on value-based payments and the basis of a resource set for linking 
providers to tools, resources, and supporting organizations that can help them 
to develop needed competencies.

The ACLC has identified seven primary competency domains, as shown in 
Table 10-2. Each competency domain can be expanded into a more complete 
set of capabilities, as illustrated in Figure 10-2. The framework illustrates the 
magnitude of the challenges facing health care organizations; it is not surprising 
that few have succeeded (Health Leaders Media, 2016). The framework provides 
a foundation for health care organizations to use in identifying the key tasks 
ahead of them and in taking some practical and feasible steps that are likely to 
succeed in enabling them to move forward.
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DOMAIN SCOPE OF COMPETENCY 
Governance and culture Leadership and policy development; provider accountability; board 

representation for clinicians, community, and patients; decision-making 
processes aligned with value-based objectives

Financial readiness Ability to assess longitudinal patient resource use; evidence-based mech-
anisms for management of financial and performance risk; established 
provider networks; mechanisms to distribute shared savings payments

Health information 
technology

Capacity to assess and implement products, platforms, and processes 
for accessing and using health care data; reliable and timely acquisition 
of key actionable data for longitudinal patient management; analytics 
to predict intervention impact

Patient risk assessment Ability to assess patient needs for chronic-condition management 
and navigating the health system and to target strategies and specific 
resources to patients by using a validated risk- and impact-assessment 
tool

Care coordination Longitudinal-care team with well-defined roles and responsibilities that 
foster continuity of care; mechanisms for access to well-targeted and 
community-based social services; reliable, straightforward sharing of 
encounters, test results, and other key information across care team

Quality Capacity to assess and implement high-impact interventions to make 
care safer, more effective, patient-centered, timely, efficient, and 
equitable; provider and staff training; quality-improvement initiatives 
that are evidence-driven with impact measurement and adjustment

Patient-centeredness Capacity to help people to maintain or return to health, supported 
by patient-driven, health-measurement capacity; incorporation of 
patient perspective into governance, care-system design, and individual 
interaction; capturing the individual patient’s values, preferences, and 
expressed needs in care plans

TABLE 10–2 |  ACLC Competency Domains and Scope of Competency

Health IT

Care 
Coordination

Patient Risk 
Assessment

Patient- 
Centeredness

Governance 
& Culture

Financial 
Readiness

Quality

Platform 
for Patient 

Assessment

Risk
Assessment

Data

Implement-
ation & Data
Processing

Reporting

Utilize data from 
mobile devices for risk 

assessment

Identify diagnoses that 
drive spending for risk 

assessment

Keep risk assessment 
data sources and infor-

mation updated

Develop a process to 
use clinical notes for 

risk assessment

FIGURE 10–2 |  Competency domains and their complete set of capabilities.
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The goal of the competency framework is to help organizations to understand 
the totality of activities that they need to undertake and, more important, where 
to start and how to take initial steps that are needed to succeed. That point is 
illustrated by the following list of the five essential competencies enumerated 
within the integration strategies and partnerships category in the Quality domain:

1. Develop a process of effective collaboration with value-focused partners 
throughout the health care spectrum.

2. Ensure that patients, families, providers, and care-team members are involved 
in quality-improvement activities.

3. Capture and report data relevant to cost, processes of care and care delivery, 
medical and health outcomes, and service outcomes in an integrated and 
standard manner.

4. Build a team of operations experts and clinical, continuous, quality-
improvement experts to guide the work of improvement teams from within 
the organization.

5. Participate in a formal quality collaborative with other health care organiza-
tions and strategic partners that necessitates sharing of data and knowledge.

For health care organizations seeking to move to value-based care, the specific 
competencies provide the genesis for leveraging partnerships and care integration 
to maximize the quality of care provided for a given population.

Figure 10-3 represents the competency journey map that provides context for 
how providers move from identifying gaps in their understanding of the com-
petencies needed for value-based care through the stages of development that 
lead to mature capabilities.

Iden�fy 
Competencies

Plan for 
Improvement Pre-launch Opera�onal High 

Performing

Competency stages of development

FIGURE 10–3 |  Competency provider journey map.

Accelerating the Development of Health 
Care Capabilities to Succeed in Value-Based 

Payment Models

Even with resources like those being developed in the ACLC and other collab-
oratives, delivery reform is challenging. Policy support is needed to refine this 
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type of competency framework by improving the evidence underlying it and 
encouraging organizations to draw on the resources.

Given governments’ role as major purchasers of health care, federal and state 
payment policies have been a primary policy focus, as evidenced by Department 
of Health and Human Services (HHS) Secretary Sylvia Burwell’s 2015 announce-
ment to shift 80 percent of care into value-based purchasing models by 2018 
and related initiatives, such as the Health Care Payment Learning and Action 
Network. However, despite the need for payment reform, without organizations 
that are able to function well with new payment models, progress both in pay-
ment and in delivery of higher-value health care will be slow and cumbersome.

Public policy needs to put comparable effort into identifying what works and 
what does not work in delivering care in value-based payment models and into 
supporting health care providers and the organizations working with them to 
develop the capabilities that they need to succeed. Government does not have 
the capacity or expertise to dictate what works, but it can facilitate networks to 
find and spread solutions more quickly.

There is also a need for policymakers to support the development of a clear-
inghouse to link health care providers to resources that can help them to develop 
needed competencies. The collaborative efforts would have the goal of assisting 
federal and state policymakers to identify and adopt lessons learned from data and 
experience in the varied collaborations about how policies can support effective 
delivery reform better.

Vital Directions

Policymakers should match support for improving the design and evaluation of 
payment-reform models with commensurate support for health care providers 
to develop the competencies needed to succeed. We highlight four vital direc-
tions below.

1. Support public–private “precompetitive” collaborations to acceler-
ate the development of alternative payment model competencies, 
measures, and benchmarks. We encourage federal and state govern-
ments to support and participate in privately led collaborations to accelerate 
delivery reform. Collaborations aiming to provide tools and resources to 
accelerate the development of APM competencies include such initiatives 
as Premier’s Population Health Management Collaborative, the Health 
Care Transformation Task Force, the ACLC, and the National Academy of 
Medicine’s Leadership Consortium on Value and Science-Driven Health. 
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The Centers for Medicare & Medicaid Services (CMS) and HHS should 
participate actively, and the federal government should provide financial 
support for using the initiatives to develop better publicly available resources 
for providers. For example, CMS “learning networks” for particular 
Medicare payment reforms should be conducted in closer collaboration 
with private-sector efforts in similar payment reforms with specific goals 
for improved resources for providers. High priority should be attached 
to better tools for different types of providers to assess gaps and to track 
and evaluate progress in APM capabilities through the development, 
refinement, and wider use of measures of key care-delivery competencies. 
Publicly supporting collaborations could help to facilitate the identification 
of competencies and value-based terminology, articulate ways to measure 
organizational performance, and direct the dissemination of the findings.

2. Develop evidence on the effects of improved competencies on 
the performance of health care organizations. Collaboration in 
competency assessment and development should be based on a stronger 
foundation of empirical evidence. Organizations that apply the same 
competency framework can more easily benchmark themselves against 
other, similarly situated organizations, and the framework can enable more 
valid analyses of whether proprietary tools and approaches are helping to 
improve capabilities. This work will also support research studies on how 
organizational capabilities translate into improvements in quality and cost, 
which will provide needed evidence to guide further payment reforms and 
competency-development work. The federal government should support 
research on the impact of improved competencies on organizational quality 
and cost performance. The improving evidence base will lead to a better 
understanding of which competencies are needed for success and the best 
ways to develop them.

3. Align federal payments for health-profession education with value-
based health care competencies. Federal payments for health-profession 
education with value-based health care competencies will help more medi-
cal schools and other health care professional education programs to make 
needed changes to reflect the new kinds of skills that health professionals 
need to succeed in a system focused on value (Scheibal, 2016). Some have 
already begun to change. The University of Wisconsin School of Medicine 
and Public Health, for example, changed its name and curriculum in 2005 
to emphasize the need to treat the whole patient rather than just a patient’s 
physical condition ( Jablow, 2015). New medical schools, including Dell 
Medical School of the University of Texas at Austin and the recently 
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announced Kaiser Medical School, are implementing fundamentally dif-
ferent approaches to clinical education that are much better aligned with 
accountability for population health. Continuing-medical-education activi-
ties are also increasingly focusing on new care competencies. Despite those 
efforts, however, federal educational support is only slightly aligned with 
the emerging national priorities in care delivery.

4. Implement rewards for data-exchange capacities to support com-
petency development and evaluation. Health information technology 
(HIT) is the backbone of success in patient-centered delivery reforms that 
improve quality and lower cost. In building on the interoperability roadmap 
developed by the Office of the National Coordinator for Health Information 
Technology (DeSalvo, 2015), it is important for CMS to focus payment 
policies for HIT more directly on “use case”–demonstrated competen-
cies in data exchange and to reduce administrative burdens and barriers 
to data exchange caused by some interpretations of current privacy rules.

Conclusion

American health care needs to be reformed to bend the cost curve and to deliver 
better, less expensive care to patients, which is increasingly possible. Sharing 
solutions and collaborating on effective methods for reform throughout the 
industry not only can reduce disruptions in patient care but also will encourage 
greater competition and collaboration on value in health care.

Federal and state leaders have an opportunity to support those changes by 
complementing payment reform with provider support in care-delivery trans-
formation. Given the complex infrastructure needs and competencies neces-
sary for successful delivery reform, without support many providers may fail 
to evolve successfully, and this would slow progress. Government can mitigate 
failures and increase successes by advocating for and participating in industry 
collaborations and by adopting the resulting knowledge in regard to value-based 
care competency measurement and benchmarking, shared competency evidence 
development, value-based health care education reform, and increasing access 
to data available through HIT.

The collective state of and spending on American health care has created a 
small window for the private and public sectors to coalesce around the adoption 
of value-based care. The transformation away from FFS payments will not be 
without its challenges, but by incorporating the above recommendations related 
to greater competency development by providers, policymakers can make 
important contributions to the sustainability of value-based payment reforms.
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SUMMARY RECOMMENDATIONS FOR  
VITAL DIRECTIONS

1. Support public–private “precompetitive” collaborations to develop 
alternative payment model (APM) competencies, measures, and 
benchmarks.

2. Develop evidence on the impact of improved competencies on the 
performance of health care organizations.

3. Align federal payments for health professional education with value-
based health care competencies.

4. Implement rewards for data exchange capacities to support com-
petency development and evaluation.
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The increasingly complex health care needs of the US population require a 
new vision and a new paradigm for the organization, financing, and delivery 

of health care services. Some 5 percent of adults (12 million people) have three 
or more chronic conditions and a functional limitation that makes it hard for 
them to perform basic daily tasks, such as feeding themselves or talking on the 
phone (Hayes et al., 2016). This group, “high-need, high-cost” (HNHC) people, 
makes up our nation’s sickest and most complex patient population. HNHC 
adults are a heterogeneous population that consists of adults who are under 65 
years old and disabled, those who have advanced illnesses, the frail elderly, and 
people who have multiple chronic conditions.

Those complex patients account for about half the nation’s health care spending 
(Cohen and Yu, 2012). HNHC patients are often people who, despite receiving 
substantial health care services, have critical health needs that are unmet. That 
population will often receive ineffective care, such as unnecessary hospitalizations. 
By giving high priority to the care of HNHC patients, we can target our resources 
where they are likely to yield the greatest value—better outcomes at lower cost.

We have an unprecedented opportunity to increase value of health care by 
rethinking our approaches to serving HNHC patients. The Patient Protection 
and Affordable Care Act (ACA) offers an array of incentives and tools for pilot-
testing and refining alternative delivery and payment models, and many states 
and private payers have been experimenting with new approaches. Health systems 
have responded by developing new approaches to health care delivery and greater 
public health outreach. The shift toward value-based, population-oriented care 
encourages the multiple providers (in and outside the health care system) involved 
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in a patient’s care to collaborate to provide appropriate, high-quality care and 
achieve better patient outcomes. Now we need to disseminate information about 
successful programs, modify payment and financing systems, create a health care 
system that is conducive to the spread and scale of promising innovations, and 
eliminate remaining barriers that have impeded the adoption of effective approaches 
to caring for the nation’s most clinically and socially disadvantaged patients.

This chapter explores key issues, spending implications, and existing barriers to 
meeting the needs of HNHC patients. We suggest policy options for a new federal 
administration to improve complex care management, care coordination, and 
integration of services for that population. Given that the number of patients living 
with multiple chronic illnesses is likely to grow, finding ways to improve outcomes 
for this population while avoiding unnecessary or even harmful use of health care 
services should have high priority for the new president and new administration.

Overview of High-Need, High-Cost Patients

HNHC patients are people who have clinically complex medical and social needs, 
often with functional limitations and behavioral-health conditions, and who 
incur high health care spending or are likely to in the near future. The people 
in that population have varied medical, behavioral-health, and social-service 
needs and service-use patterns. A recent analysis of the nationally representative 
2009–2011 Medical Expenditure Panel Survey by Gerard Anderson, of Johns 
Hopkins University, showed that 94 percent of people whose annual total health 
care expenditures were in the top 10 percent of spending for all adults had three 
or more chronic conditions (Hayes et al., 2016). Some 34 percent of the total 
adult population, more than 79 million people, have 3 or more chronic conditions 
without any functional limitation, and their average annual health care spending 
($7,526) is 55 percent higher than that of the total adult population ($4,845).

The additional burden of a functional impairment in the presence of multiple 
chronic conditions—that is, a long-term limitation in performing activities of daily 
living, such as bathing and eating, or instrumental activities of daily living, such 
as using the telephone or managing money without assistance—can substantially 
increase health care spending and use and the likelihood of receiving poor-quality 
care. Average annual health care expenditures are nearly three times as high for 
adults who have chronic conditions and functional impairments as for adults who 
have only chronic conditions ($21,021 vs $7,577) (Hayes et al., 2016) (Figure 11-1). 
People who had multiple chronic conditions and functional limitations were more 
than twice as likely to visit the emergency department and three times as likely 
to experience an inpatient hospital stay as adults who had only multiple chronic 
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conditions. They also were less able to remain in the workforce, so their annual 
incomes were much lower and they had greater difficulty in paying for medical 
services. They shouldered a greater cost burden with higher out-of-pocket costs 
($1,169) than the US average ($702) (Hayes et al., 2016). Thus, functional impair-
ments, both physical and cognitive, are important considerations when one is trying 
to identify and understand sick and frail patients whose health care is expensive.

The challenges facing HNHC patients extend beyond medical care into other 
related areas in which the relationship with their underlying illnesses can be 
complex. These patients often have substantial social needs and behavioral-health 
concerns. Serious illnesses can lead to job losses, substantial economic hardships, 
and difficulties in navigating the health care system, including being unable to 
get to appointments. Inadequate social services—such as a lack of stable housing, 
a reliable food source, or basic transportation—can exacerbate health outcomes 
and increase health spending (Taylor et al., 2015). Similarly, adults who have 
behavioral-health conditions frequently experience fragmented care with no 
single coordinating provider, and this can result in higher spending and poorer 
outcomes (Druss and Walker, 2011). And, people who are experiencing serious 
illness and approaching the end of life, primarily older people, often receive 
care that is unwanted, contrary to their preferences for care, and of highest cost 
(Brownlee and Berman, 2016). Addressing any one part of these complex rela-
tionships in isolation (e.g., just the medical issues, just the social factors, or just 
the mental health problems) is probably inadequate. It is critical to take a holistic 
approach in which programs are tailored to address the whole array of issues 
for HNHC patients. Health-system leaders, payers, and providers will need to 
look beyond the regular slate of medical services to coordinate, integrate, and 
effectively manage care for behavioral-health conditions and social-service needs 
for functional impairments to improve outcomes and lower spending.Adults With High Needs Have Higher Health Care Spending and Out-of-Pocket Costs

Average annual out-of-pocket spending
Average annual health care expenditures

1
Total adult population

231.7 million

2
Three or more chronic diseases

no functional limitations
79.0 million

3
Three or more chronic diseases

with functional limitations
11.6 million

Note: Noninstitutionalized civilian population age 18 and older.
Data: 2009–2011 Medical Expenditure Panel Survey (MEPS). Analysis by C.A. Salzberg, Johns Hopkins University. 

$702 $1,157 $1,669$4,845

$7,526

$21,021

FIGURE 11–1 |  Adults with high needs have higher health care spending and out-of-pocket costs.
SOURCE: Hayes et al., 2016
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Population Segmentation: 
A Critical First Step to Match Interventions  

to Patients’ Needs

HNHC patients make up a diverse population, including people who have major 
complex chronic conditions in multiple organ systems, the nonelderly disabled, 
frail elders, and children who have complex special health care needs. The het-
erogeneity of the population speaks to the implausibility of finding one delivery 
model or one program that meets the needs of all HNHC patients. Instead, pay-
ers and health systems may need to divide these patients into groups that have 
common needs so that specific, complex, care-management interventions can be 
targeted to the people who are most likely to benefit. Research by Ashish Jha, 
of the Harvard School of Public Health, is under way to derive a manageable 
number of groups among high-cost Medicare beneficiaries empirically on the 
basis of an analysis of multiple years of Medicare claims data.

Value-based delivery systems require a shift away from the disease-specific 
medical model, in which each clinician operates in his or her own specialty, to 
one that is more integrative and accepts multimorbidity and multidisciplinary care 
as the norm. In most health systems, care coordination occurs sequentially, and 
this may be adequate for uncomplicated cases. However, complex cases require 
seamless coordination with the spectrum of providers, patients, and caregivers 
reviewing and sharing information concurrently to inform and modify treat-
ment plans simultaneously (Thompson, 2003). Many HNHC patients may move 
between groups and settings as their needs change, so flexibility and adaptability 
are essential for any intervention.

Denver Health, an integrated health system and the largest safety-net provider 
in Colorado, stratifies all patients according to risk by using a combination of 
risk-prediction software, medication data, functional status, and clinical indica-
tors to identify patients who may need the help of nurse care managers, patient 
navigators, or clinical pharmacists (Hughes et al., 2004). The highest-risk 
patients are divided into nine segments, for example, people who have cata-
strophic conditions that include long-term dependence on medical technology 
(such as dialysis machines or respirators) and patients whose conditions require 
continuing care (such as AIDS or heart-transplantation patients). Low-risk 
patients may receive text messages with reminders about appointments, but 
higher-need patients receive comprehensive follow-up care after appointments 
and substantial social- and behavioral-health support ( Johnson et al., 2015). For 
the highest-risk patients, Denver Health funded three high-intensity clinics 
with small patient panels, such as adults who have significant mental health 
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diagnoses and recent multiple readmissions. Segmentation is not without its 
practical challenges. First, it is expensive to develop. Denver Health received 
a $19.8 million grant from the Center for Medicare & Medicaid Innovation 
(CMMI) in 2012 to support its risk-prediction development process. Second, 
there is an inherent tension between integration and specialization of services 
when patients are divided into groups, which could lead to increased fragmen-
tation of care. More analysis is needed to assess the implications of segmenta-
tion and identify the best ways to ensure coordinated, patient-centered, and 
continuous care.

What Works? Lessons from the Literature on 
Promising Models for the High-Need, High-

Cost Population

Improvement in the HNHC population has proved difficult to achieve in many 
instances; however, the evidence shows that a number of care-management 
models targeting HNHC patients have had favorable results in quality of care 
and quality of life and mixed results in their ability to reduce unnecessary hos-
pital use or reduce costs of care (Boult et al., 2009; Brown et al., 2012; Hong 
et al., 2014b; Nelson, 2012). A 2015 review of the literature by Johns Hopkins 
University researchers identified 13 rigorous studies that reported health care use 
and spending outcomes for patients who had multiple chronic conditions. Of the 
13, 12 reported a significant reduction in hospital use or cost; however, only 2 
of the 12 showed significantly favorable results in all three domains of the triple 
aim: quality of care, patient experience, and use or cost of care (Bleich et al., 
2015). There are important issues regarding the sustainability of these models. 
For example, only half the programs identified were still operating when they 
were contacted by Johns Hopkins researchers in 2015. To illustrate the variety 
of interventions that target HNHC patients and have been shown to work, Table 
11-1 presents four examples of successful models. The four were selected because 
they have generated evidence of improved care, better patient experience, and 
lower use or cost of care and they show the variety of care settings in which such 
models can operate, including a primary care practice, the community setting, 
and a patient’s home.

An examination of the care-management models that had favorable outcomes 
reveals their common features. Common attributes include closely targeting 
patients who are most likely to benefit from the intervention, comprehensive 
assessment of patients’ risks and needs, specially trained care managers who 
facilitate coordination and communication between patient and care team, and 
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effective interdisciplinary teamwork (Anderson et al., 2015; McCarthy et al., 
2015). An important feature of innovative models is the ability to manage patients 
in multiple settings because patients are at high risk of moving from primary 
care to hospital to postacute care site or nursing home. An analysis by Avalere 
in 2014 showed substantial return on investment in programs that actively man-
aged Medicare patients’ transitions between hospital, skilled nursing facility, and 
home (Rodriguez et al., 2014).

CARE  
SETTING

PROGRAM/ 
SPONSOR

TARGET  
POPULATION KEY COMPONENTS RESULTS

Primary 
care 
practice

Care 
Management 
Plus, Oregon 
Health and 
Science 
University

Age 65 years 
and older 
with multiple 
comorbidities, 
diabetes, frailty, 
dementia, 
depression, and 
other mental-
health needs; 
entry by refer-
ral from pri-
mary care pro-
vider; model has 
been adapted 
to serve non-
elderly patients 
who have com-
plex needs.

Specially trained care 
managers in primary 
care clinics perform 
person-centered 
assessment and work 
with families and pro-
viders, using a spe-
cialized information-
technology system to 
formulate and imple-
ment a care plan to 
ensure continuity and 
provide coaching and 
self-care education 
to patients and fami-
lies (Bodenheimer 
and Berry-Millett, 
2009).

Controlled study compar-
ing patients receiving 
care management in 
seven intervention clinics 
with similar patients in six 
control practices within 
Intermountain Healthcare 
found decreased hospital-
ization rates after 2 years 
for intervention (Dorr et 
al., 2007) patients and 
about 20 percent reduc-
tion in mortality among 
all Care Management 
Plus patients with reduc-
tion most pronounced in 
patients who had diabetes 
(Dorr et al., 2008).

Home Independence 
at Home 
(Kinosian et 
al., 2016)

Medicare ben-
eficiaries who 
have multiple 
chronic condi-
tions and need 
assistance with 
two or more 
long-term 
functional limi-
tations (such as 
walking and 
eating).

Primary care practices 
provide home-based 
primary care to tar-
geted chronically ill 
beneficiaries for a 
three-year period, 
making in-home visits 
tailored to an individual 
patient’s needs and 
coordinating care. 
CMS will track the ben-
eficiary’s care experi-
ence through quality 
measures; practices 
that succeed in meet-
ing these quality mea-
sures while generating 
Medicare savings will 
have an opportunity 
to receive incentive 
payments after meet-
ing a minimum savings 
requirement.

Enrollees had fewer 
hospital readmissions 
within 30 days; had fol-
lowup contact with their 
provider within 48 hours 
of a hospital admission, 
hospital discharge, or 
emergency-department 
visit; had their medica-
tions identified by their 
provider within 48 hours 
of discharge from the 
hospital; had their prefer-
ences documented by 
their provider; and used 
inpatient hospital and 
emergency-department 
services less for such 
conditions as diabetes, 
high blood pressure, 
asthma, pneumonia, and 
urinary tract infection.

TABLE 11–1 |  Examples of Successful Care-Management Models for HNHC Adults
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CARE  
SETTING

PROGRAM/ 
SPONSOR

TARGET  
POPULATION KEY COMPONENTS RESULTS

Community-
based

Program 
of All-
Inclusive 
Care for 
the Elderly 
(PACE)

Age 55 years 
and older 
with insur-
ance through 
Medicare or 
Medicaid, 
with chronic 
conditions 
and functional 
or cognitive 
impairments, 
and living in the 
service area of 
a local PACE 
organization; 
patients must 
be certified 
by Medicaid 
as eligible for 
nursing-home 
level of care 
and be able to 
live safely at 
home with help 
from PACE.

Each PACE site 
provides compre-
hensive preven-
tive, primary, 
acute, and long-
term care and 
social services—
including adult day 
care, meals, and 
transportation—to 
allow patients to 
live independently 
in the community; 
an interdisciplin-
ary team meets 
regularly to design 
individualized care 
plans; clinical staff 
are employed or 
contracted by 
the local PACE 
organization, 
which is paid on a 
per-capita basis 
and not on the 
basis of volume of 
services provided 
(Beauchamp et al., 
2008). 

PACE enrollees experi-
enced fewer hospitaliza-
tions but more nursing-
home admissions, better 
quality of some aspects of 
care (such as pain manage-
ment), and lower mortality 
than comparison groups 
(Ghosh et al., 2014); PACE 
appeared cost-neutral with 
respect to Medicare and 
may have increased costs 
for Medicaid although 
more research is needed 
to reflect current payment 
arrangements (Ghosh et al., 
2014); a later study found 
that PACE may be more 
effective than home- and 
community-based waiver 
programs in reducing long-
term nursing-home use 
(Segelman et al., 2015); 
higher self-rated PACE 
team performance and 
other program character-
istics were associated with 
better enrollee functional 
health outcomes (Mukamel 
et al., 2006, 2007.

Transitional 
care

Naylor 
Transitional 
Care 
Model

Hospitalized, high-
risk older adults 
with chronic con- 
ditions.

Multidisciplinary 
provider team led 
by advanced-prac-
tice nurses engages 
in comprehensive 
discharge planning, 
including 3-month 
postdischarge fol-
lowups with fre-
quent home visits 
and telephone calls; 
program involves 
patients and fam-
i ly members in 
identifying goals 
and building self-
management skills.

Randomized controlled trial 
found the following 1 year 
after discharge:
• 36 percent fewer re- 

admissions. 
• 38 percent reduction in 

total costs. 
• Short-term improvements 

in overall quality of life and 
patient satisfaction (Naylor 
et al., 2004).
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Challenges to Spread and Scale

Despite evidence from a number of models that show spending reductions and 
increased efficiency, several barriers limit the widespread adoption of these programs. 
The most prominent obstacle is the misalignment of financial incentives. Few pro-
grams like accountable care organizations (ACOs) have implemented value-based 
physician compensation to align with value-based payment; capital and reorganiza-
tion costs are often borne by the providers, but the savings accrue to the ACO or 
payer. The financial incentives do not always accrue to the program that undertakes 
the investment; for example, Medicare typically makes the investment necessary 
to keep HNHC patients out of nursing homes or long-term care facilities, but the 
savings accrue to Medicaid and thus are shared by federal and state governments.

Among nonfinancial barriers, professional uncertainty, and lack of training and 
skill to take on new roles can impede the successful adoption of care management 
and the necessary accompanying culture change. Training in care coordination, for 
example, is a necessary addition to the academic curriculum. A lack of interoper-
ability for electronic health record systems precludes integration and coordination 
throughout the care continuum. Finally, lack of rigorous evidence from multisite 
interventions—in both the public and private sectors—can make it difficult to 
determine the generalizability and sustainability of different models or program 
features in multiple contexts. A shared evaluation framework or common set of 
outcome measures could help to accelerate testing in both the private and public 
sectors, which is an important strategy for building a robust evidence base.

Vital Directions

The aging of the population, the shift toward value-based payment, the growth 
of alternative delivery systems, and the growth of managed care (both Medicare 
Advantage and Medicaid managed care) are prompting providers and payers 
to focus their attention on HNHC patients. In anticipation of the new federal 
administration, we outline a variety of promising policy options that could 
improve complex care management for people who are at risk of poor outcomes 
and unnecessary use of health care and high expenditures for it.

Promote Value-Based Payment

A critical strategy to improve care for HNHC patients is to continue to expand 
the prevalence and improve the effectiveness of value-based payment for risk-
bearing organizations, such as ACOs, Medicare Advantage (MA) plans, and 
risk-based Medicaid managed-care plans. As mentioned above, HNHC patients 
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are the heaviest users of services, and in a fee-for-service environment, there 
is little incentive for providers to collaborate to help patients who have clini-
cally and socially complex needs. Furthermore, with fee-for-service payment, 
health systems or hospitals that are developing innovative approaches to help to 
keep patients healthy or avoid hospitalizations face substantial financial losses. 
In contrast, capitated payments to a group of providers, such as an ACO or MA 
plan, give providers an incentive to focus on quality of care and efficiency of 
services for their patient populations without being preoccupied with generat-
ing volume to increase revenue. In 2015, Department of Health and Human 
Services Secretary Sylvia Mathews Burwell announced the goal of ensuring that 
90 percent of Medicare payments be value based by 2018 (Burwell, 2015), and a 
new administration should continue that policy direction because it could have 
considerable favorable implications for HNHC patients.

Improve the Design and Implementation of Value-Based Payment

Despite the promise of value-based payment, much evaluation and fine-
tuning of new payment approaches are needed to improve its implementa-
tion and in particular to understand the implications for patients who have 
clinically and socially complex needs. However, on the basis of experience 
with value-based payment thus far, a number of needs for improvement have 
already emerged. First, there needs to be greater alignment between value-
based payments to risk-bearing organizations and value-based payments to 
individual providers that are part of those organizations. A recent study found 
that most ACOs and risk-based plans continue to pay their individual clini-
cians on a fee-for-service basis, and this makes it difficult to translate the 
ethos of value-based payment to practicing clinicians (Bailit et al., 2015). If 
the individual providers or practice sites do not feel the shift toward account-
ability, population health, and value, the diffusion of promising practices or 
models of care will be slow. Medicare and Medicaid could work more closely 
with private provider organizations to achieve greater symmetry between 
organizational and provider payment approaches. It will also be crucial to 
make sure that the new incentives do not place such undue financial pressure 
on providers that they compromise care.

Second, value-based payments to providers must account for the different 
risks that HNHC patients bring to their care and appropriately pay the entities 
that accept the risks. Most risk-adjustment systems have not done an adequate 
job of that. Without appropriate risk adjustment, providers face natural pressure 
either to skimp on care for the sickest patients and the ones who have the most 
complex conditions or to avoid them entirely. Recently, concern has grown that 
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current risk-adjustment formulas used by the federal authorities do not account 
adequately for patients’ physical, behavioral, and social service needs, which 
are factors that substantially affect the health of the nation’s sickest and poorest 
patients and the ones who have the most complex conditions (Barnett et al., 
2015). Adapting risk-adjustment methods to capture the scope of those patients’ 
risk more accurately will be critical for effective implementation of value-based 
payment policies.

A third concern is the misalignment between investment and savings. The 
savings from many complex care management programs often benefit another 
payer, party, or system even if the group bearing the actual costs is part of a 
risk-sharing organization. For example, most providers in an ACO, Medicaid 
managed care plan, or Medicare Advantage network are expected to cover the 
upfront costs (such as staff training and adjustments of information technology) 
associated with the program, but savings accrue to the ACO or the plan (Hong 
et al., 2014a). Even if the savings are shared with the clinician, experience sug-
gests that it can take 3 years for the programs to produce savings, and this lag 
might discourage providers from investing in the first place. Supplemental pay-
ments to providers to support transformational and capital expenditures could 
help to defray the cost and speed adoption. Alternatively, a partial capitated fee 
(such as a per-member, per-month supplement) to the site that offers the care 
management program could cover part of the investment during the transition 
to value-based compensation.

The discrepancy between payment and savings has serious consequences for 
patients who are dually eligible for Medicare and Medicaid. In particular, the 
incentives for managing transitions from a facility to home are not well aligned. 
Care-coordination or care-transition programs that help to keep this population 
at home or in the community are often paid for by Medicare. However, the sav-
ings, which probably result from a reduction in long-term nursing-home days, 
accrue to Medicaid. An arrangement would have to be negotiated to figure out 
how Medicare and Medicaid could share in the savings that result from keeping 
dually eligible people at home or in community settings.

Increase Flexibility of Accountable Providers to Pay for Nonmedical Services

Another issue is the scope of covered clinical and social services. Unaddressed 
personal and social needs can increase health care use and costs. Conversely, 
home meal delivery, which is a low-cost and simple intervention, can reduce 
hospitalizations and delay nursing-home admissions and thus reduce health care 
expenditures. In traditional Medicare, the critical component of care-management 
programs that is often associated with savings—the care coordinator (a social 
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worker or care manager)—is not a covered service. Medicare Advantage does 
cover a few supplemental services, but the scope and duration are inadequate and 
disease specific. There is more extensive coverage of supplemental, nonmedical 
services for Medicaid beneficiaries than for Medicare beneficiaries, but a num-
ber of highly effective, low-cost, nonmedical health interventions are excluded. 
Examples include housing support and reimbursement for community health 
workers, who provide peer support in chronic-disease self-management and in 
navigating the system. However, we should be careful not to “medicalize” social 
services so that everything becomes health care and becomes subject to its rules. 
Other countries spend considerably more on social services; this allows them to 
spend less on medical care and can improve outcomes (Bradley and Taylor, 2013).

Provide Intensive Technical Assistance to Providers Regarding Care  
for High-Need, High-Cost Patients

Once value-based payment incentives are in place to encourage providers to 
improve care for HNHC patients, health system leaders and clinicians will need 
technical assistance to design and implement effective programs. Fortunately, 
the literature provides some guidance. Substantial evidence shows that successful 
programs effectively target patients who will benefit from interventions. In light 
of the heterogeneity of the population, public and private insurers may need to 
adapt benefits, payments, and care models to specific needs of beneficiary groups. 
Segmenting the high-need population into groups and then targeting the most 
at-risk patients within the groups will facilitate more successful implementation. 
Segmentation can also allow for greater person-centered care by eliciting and 
tailoring care to patients’ preferences (Berman, 2012). For Medicare or dually 
enrolled beneficiaries, functional impairment is an important program eligibil-
ity factor to consider because such limitations correlate highly with increases 
in use, cost, and fragmented care. In the Medicaid context, patients who have 
substance-abuse disorders or severe and persistent mental health issues substan-
tially increase spending; this suggests potential eligibility for this group of the 
Medicaid population (Boyd, et. al., 2010).

Give High Priority to Health Information Exchange

The most promising care-management models depend on health information 
technology for efficient screening and identification of patients for inclusion. 
Information technology is crucial for enabling patients, caregivers, and providers 
in different settings and sectors to share critical behavioral, social, and medical 
information about patients to improve management of their care. Policies to 
promote interoperability and exchange of information among providers in and 
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outside the health system could have important implications for the adoption 
and evaluation of promising programs.

Continue Active Experimentation and Support Model Refinement and the 
Spread and Scale of Evidence-Based Practices

A number of promising models have demonstrated improvements in patient 
outcomes and reductions in spending, but much of the evidence base draws on 
studies conducted in few locations, health care settings, or populations. Even 
when promising models are successfully evaluated, generate favorable mass-media 
coverage, and generally achieve widespread acclaim, they do not necessarily 
develop a clear path to sustainability without continuing grant support. More 
could be done to enable the US health care system to sustain, spread, and scale 
innovative delivery models. If we cannot solve the related issues of sustain-
ability and scale, we are at risk of repeatedly developing and reinventing small, 
innovative pilots that go nowhere. First, we need to achieve consensus on the 
criteria that should be met to declare a model “evidence based” or successful. 
As a first step toward that goal, the Institute of Medicine released Vital Signs: 
Core Metrics for Health and Health Care Progress in April 2015; it recommended 
15 common domains for assessing performance at every level of the health care 
system (IOM, 2015). Next, payers and delivery-system leaders need to under-
stand how core metrics can be applied to improve care delivery and health 
outcomes. The Institute for Clinical and Economic Review is developing new 
analytic tools to produce independent evidence on the effective and relative 
value of new technologies for families and society; these tools are designed to 
encourage public discussions about priorities in health care. Similar approaches 
could be used to assess effects on care-delivery models. Third, health care prac-
titioners need more support to learn how to translate the successful features 
of evidence-based models. Toward this end, the ACA created the CMMI and 
Patient-Centered Outcomes Research Institute (PCORI) to promote experi-
mentation to improve care for HNHC patients. The next administration and 
Congress should continue support for CMMI and PCORI with directions to 
test the effectiveness of care approaches for HNHC patients and should continue 
to encourage private-sector engagement.

Conclusion

Improving care for HNHC patients is a key lever to bring national health spend-
ing to a more sustainable level and accomplish many needed changes in our 
health care system. There is an opportunity for a new president and the next 
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administration to build on promising models and implement policy changes to 
improve outcomes for HNHC patients. Our recommendations follow.

• Promote and improve the design of value-based payment.
• Increase flexibility of accountable providers to pay for nonmedical services.
• Provide intensive technical assistance to providers regarding care for HNHC 

patients.
• Give high priority to health information exchange.
• Continue active experimentation and support for model refinement and the 

spread and scale of evidence-based practices.

The challenge before us is to apply what we know to improve the health 
of Americans; this would also contribute to the nation’s economy. With the 
policy opportunities outlined above, we believe that the new federal adminis-
tration could improve the health and welfare of our nation’s HNHC patients 
considerably.

SUMMARY RECOMMENDATIONS FOR  
VITAL DIRECTIONS

1. Promote and improve the design of value-based payment.
2. Increase flexibility of accountable providers to pay for nonmedical 

services.
3. Provide intensive technical assistance to providers regarding care 

for high-need, high-cost (HNHC) patients.
4. Give high priority to health information exchange.
5. Continue active experimentation and support for model refinement 

and the spread and scale of evidence-based practices.
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Major achievements in scientific research have enabled a new era of health 
care delivery and treatment. Understanding of the underlying mechanisms 

of diseases is increasing and allowing scientists to develop new drugs, targeted 
therapies, and preventive strategies. A new form of health care that is based on 
data, algorithms, and precision molecular tools has become possible. Precision 
medicine—an emerging approach that integrates investigation of mechanisms 
of disease with prevention, treatment, and cure, resolved at the level of the 
individual subject or patient—has great potential to contribute to solutions for 
providing high-value health care by improving outcomes while decreasing cost. 
Despite recent breakthroughs and the growing momentum behind precision 
medicine, as evidenced by the launch of the US Precision Medicine Initiative 
(PMI), there remain substantial challenges and barriers to its broad implementa-
tion in medical practice, including generating the needed evidentiary support 
for precision medicine, addressing data-sharing and infrastructure needs, incor-
porating genomic information into clinical care and research, reconciling the 
economics of precision medicine, and securing participant engagement and trust. 
Policymakers will need to address those critical challenges if the full potential 
of precision medicine is to be realized. Building on the input of national leaders 
in precision medicine, this paper identifies and explores the challenges to and 
opportunities to achieve precision medicine and offers specific recommenda-
tions to achieve its potential.
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Overview and State of Science

Precision medicine is a bold concept that captures and integrates the endeav-
ors and the outcomes of research, health, and health care. The ability to tailor 
prevention, diagnostics, and therapeutics to individual patients is at the heart 
of precision medicine. Central to that effort is the ability to assemble a fuller 
understanding of a patient’s health, to share that information (securely) with 
researchers who are looking for more effective health advice and therapies, and 
to transition relevant findings back to patients and their providers to improve 
health outcomes. The aspirations and challenges of precision medicine, as defined 
and enunciated in the 2011 National Research Council report Toward Precision 
Medicine: Building a Knowledge Network for Biomedical Research (NRC, 2011), 
encompass—indeed reach beyond—our entire biomedical research, health, and 
health care enterprise. In the precision-medicine ecosystem, physical and natu-
ral scientists and engineers virtually merge their concepts and tools, and they 
engage with clinicians and social, behavioral, and population investigators to 
produce and share a computational “learning system”—a knowledge network 
that aggregates, integrates, accesses, and analyzes information from large patient 
cohorts, healthy populations, and experimental systems and organisms—to reveal 
new laboratory-testable hypotheses, to classify diseases by mechanisms, and to 
provide precise prevention, diagnosis, and treatment options for each person.

Precision medicine, especially as a national or international enterprise, is an 
audacious aspiration. Consider, however, the potential effects of this endeavor: 
we would integrate into an iteratively developing knowledge network a working 
understanding of the logic and mechanisms of biologic processes, thereby contribut-
ing continuously and in real time to evidence-based prevention of, treatment for, 
and cure of chronic, infectious, and rare diseases. Deeper understanding of disease 
mechanisms would cut drug-development costs by enabling smaller, faster, and more 
successful clinical trials (as in the case of the approval of Herceptin for breast cancer); 
reduce the use of prescriptions that are ineffective or produce adverse outcomes 
(as in the case of Abacvir for HIV); and limit clinical tests that are uninformative 
for individuals or groups of individuals (as is the case for diagnostic sequencing for 
rare diseases). Collection and use of data on diverse populations would facilitate 
and motivate democratization of public health and tailor it to individuals. All those 
elements working together would yield a healthier, more productive population 
and drive an overall decline in the slope of the health care cost curve.

We have made great strides in our capacity to initiate the virtuous circle of data 
collection to health advice and recommended therapies. However, economic, 
regulatory, social, and technical barriers and challenges must be resolved before 
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the precision-medicine ecosystem can realize its full potential. In creating a 
more supportive policy environment to overcome the challenges, policymakers 
will need to work alongside key stakeholder groups—academe, private industry, 
government, health care providers, patients, and the general public—to engage 
in more coordinated efforts to establish precision medicine as the driver of our 
health and health care system.

To empower scientific research and catalyze future innovations in health care, 
President Obama established a US research program to accelerate progress in the 
implementation of precision medicine. In his 2015 State of the Union Address, 
the president announced the launch of the PMI “to bring us closer to curing 
diseases like cancer and diabetes, and to give all of us access to the personalized 
information we need to keep ourselves and our families healthier.” Ten days 
later, the president detailed his vision for the initiative at a White House event, 
placing patients at the center of its design and charging the National Institutes of 
Health (NIH) with leading a PMI Cohort Program (PMI-CP) and a companion 
cancer component. The PMI-CP is a monumental and critical effort that offers 
many promising research opportunities for achieving better health and health 
care. Given its cutting-edge nature, the PMI-CP will undoubtedly face a number 
of challenges (Box 12-1). To translate precision medicine into health care, the 
next administration should consider policies that will facilitate the reduction 
and eventual elimination of those challenges so that precision medicine can be 
translated into health care. Critical directions for the advancement of precision 
medicine include reducing gaps in access to and availability of essential data; 
establishing data-sharing platforms, incentives, and infrastructure; promoting 
the use of genomic information in clinical care; creating better economic models 
for precision medicine; and converting a skeptical patient population to one that 
is committed and engaged.

Key Issues, Barriers to, and Opportunities  
for Progress
Evidence Generation

Limited evidence that precision medicine improves clinical outcomes, increases 
cost effectiveness and affordability, and improves quality of care presents a major 
barrier to its adoption. Before precision medicine can be broadly implemented, 
there is a need to develop a robust evidentiary foundation of its value. Randomized 
controlled trials (RCTs) are the gold standard for evidence generation; however, 
an emerging approach is for health care organizations to collect data as part of 
continuing clinical care as a means of generating evidence (Ginsburg, 2014) 
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BOX 12–1

The PMI Cohort Program (PMI-CP)

The PMI-CP aims to establish a national research cohort of 1 million or more 
Americans, who will share information on their health status and habits, undergo 
clinical evaluations, provide biospecimens for various analyses, and allow access to 
their medical records for research. The PMI-CP will generate an unprecedented 
resource for pursuing research and making major scientific and clinical advances, 
in addition to the development of new methods for engaging patients as partners 
in research and in their health care decisions. Key among its strengths is the intent 
for dynamic governance that includes all stakeholders and is designed to remain 
agile and responsive to emerging opportunities and experience.

Opportunities
• Enhancing national databases of clinically actionable variants.
• Discovering biomarkers for and developing quantitative estimates of risk for 

various diseases.
• Identifying the determinants of safety and eff icacy of commonly used 

therapeutics.
• Using home-health and mobile-health (mHealth) technologies to correlate 

body measurements and environmental exposures with health outcomes.
• Developing new disease classifications and relationships.
• Learning how physicians engage with and use precision-medicine informa-

tion and what resources are needed to promote high-quality care of patients.
• Developing data-driven models for engaging patients in health care decisions.
• Exploring the use of social-media strategies for communicating with patients 

and communities about their health care.
• Assessing the evidence on precision medicine in clinical care to inform cover-

age decisions.

Challenges
• Assimilating, analyzing, and integrating genomic data, electronic medical 

records (EMRs), data obtained with mHealth devices, and other data on a 
million or more people.

• Ensuring appropriate participant inclusion with respective to ethnic diversity 
and other demographics and inclusion of those who are medically disenfran-
chised, are without EMRs, or lack ready access to the Internet.

• Maintaining momentum on all fronts (for example, funding stability, partici-
pant engagement, and provider support) despite the change in administrations.

• Establishing data-driven policies to balance privacy and security concerns with 
participant and public interests in the sharing of data for research.
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on patient and economic outcomes. Although much research is still needed 
to demonstrate the validity of that method, it holds promise as an approach to 
address the surging numbers of genomic discoveries, increasing trial costs, and 
low margins for diagnostic products. As learning health-system models emerge 
to facilitate evidence creation, the questions become: When should RCTs be 
required?; and When they are, can they include uniform evidentiary standards 
and minimum requirements for socioeconomic diversity in addition to the 
relevant outcomes required for reimbursement reviews and evaluations among 
payers and regulatory agencies?

The evolving nature of evidence generation for precision medicine will neces-
sitate agreement between stakeholders and policymakers on standards for initial 
clinical use and on mechanisms for postmarketing collection of data to refine 
the precision-medicine evidence base. Once a consensus is reached on standards 
for initial clinical use, regulatory and reimbursement policy can be updated to 
reflect such standards, contingent on mandatory postmarketing data collection 
that is required for final approval.

In building the evidence base for precision medicine, postmarket data on diverse 
populations will have to be collected continuously. Evidence demonstrating the 
potential of precision medicine to improve care quality and cost effectiveness will 
take time to develop, and mechanisms must be put into place to ensure continu-
ing evidence generation and assessment. As recommended in the 2016 Institute 
of Medicine (IOM) report Biomarker Tests for Molecularly Targeted Therapies: Key 
to Unlocking Precision Medicine (IOM, 2016), the development of a rapid learning 
system for biomarker tests for molecularly targeted therapies would be essen-
tial to facilitate knowledge generation, and continuous learning and accelerate 
the translation of lessons learned into better patient care and improved clinical 
outcomes. The recommended actions focus on improving the policy environ-
ment, data infrastructure, and patient care processes related to biomarker tests 
for molecularly targeted therapies.

Thoughtful consideration of study designs that are based on the available 
postmarketing data that support the continued use of various precision-medicine 
approaches is critical. Precision-medicine evidence generation could be tied to 
an adaptive approach or pathway for treatment so as to ensure that patients who 
have unmet needs have access to promising therapies as they become available.

Furthermore, as precision medicine expands into routine clinical use, the evi-
dence supporting its use must come from a broad cross section of the population. 
Thus, there is a need to develop and implement a series of criteria to indicate 
when the use of RCTs in precision medicine is required for evidence genera-
tion, including uniform evidentiary standards, the minimum requirements for 
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socioeconomic diversity in clinical-trial enrollment, and the relevant outcomes 
required for reimbursement reviews and evaluations among payers and regulatory 
agencies. As recommended in the IOM (2016) report, HHS should facilitate a 
process for the development of common evidentiary standards of clinical utility 
for biomarker tests for molecularly targeted therapies by convening one or more 
independent, public–private, multi-stakeholder bodies. These common eviden-
tiary standards would inform the development of an integrated review process 
for coordinated regulatory, coverage, and reimbursement decisions.

To generate the necessary evidence to assess the health-economic impact 
of precision-medicine technologies, final regulatory and payer approval could 
be made contingent on the inclusion of a health-economic impact analysis. 
Acknowledging that such data, especially longitudinal data, would be difficult 
to generate within the timeframe of a clinical trial, other approaches could be 
used to project long-term economic effects, including economic modeling.

Priority considerations for enhancing evidence generation and use include:

• developing and adopting an evidence framework to guide clinical imple-
mentation, and then ensure continuing evidence generation, especially in the 
postmarketing–postapproval setting, for precision-medicine tests and therapies;

• developing and adopting a flexible framework (that ties evidence to the use 
case) to balance the use of RCTs against “big data” and observational analysis 
in precision medicine; and

• including health-economic impact analysis (encompassing cost effectiveness 
and long-term savings) for regulatory and payer approval.

Data Sharing and Infrastructure Needs

The path to precision medicine requires access to large-scale, detailed, and 
highly integrated patient data to advance our understanding of the genomic, 
molecular, phenotypic, clinical, and digital signatures of disease. Precision 
medicine requires not only big data but diverse data. Advancing the field and 
improving understanding of the complexities of human health and disease will 
require aligning often-unstructured datasets into a comprehensive knowledge 
network (NRC, 2011). The vast majority of repositories of research and clinical 
data cannot now be easily combined with one another. Furthermore, in drug 
development, pharmaceutical companies could take advantage of clinical trials to 
explore, learn about, and generate additional hypotheses for collecting data. All 
too often, clinical trials focus on testing a primary hypothesis and—for reasons 
related to cost, time, and fear of the unknown—fail to incorporate exploratory 
genomic, digital, and other measures to help to create the learning necessary 
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to drive precision medicine. As recommended in the 2015 IOM report Sharing 
Clinical Trial Data: Maximizing Benefits, Minimizing Risk, some companies have 
begun to place clinical-trial data in the public domain; however, data on prod-
uct failures that would be highly valuable for scientific inquiry are not shared.

Recent progressive policies have facilitated notable progress. At the launch 
event for the PMI in January 2015, the Obama Administration emphasized that 
patients should “have access to their own health data—and to the applications 
and services that can safely and accurately analyze it” (White House, 2015). 
The administration followed through by regulating electronic health records 
(EHRs) to offer data access to patient-designated apps and requiring the use of 
such technology by providers in the Medicare and Medicaid payment incentive 
programs by 2018. The Office of Civil Rights of the Department of Health and 
Human Services further clarified that patients have a digital right to access data 
protected by the Health Insurance Portability and Accountability Act (HIPAA) 
and can direct it to an end point of their choosing at a marginal cost that can 
cover only the production of the digital copy (in other words, near zero). Leading 
health information technology (HIT) vendors publicly pledged to support a “sync 
for science” program by upgrading their technology in a manner that enables a 
patient to connect a precision-medicine direct enrollment application to health 
data otherwise available only via a patient portal.

Considering those developments, we are entering 2017 seemingly far closer to 
Mitchell Kapor’s vision of a “health Internet” (Kapor, 2009), an open platform 
that would connect providers, payers, and consumers to a growing number 
of applications, including ones designed for precision medicine. New datasets 
not traditionally considered part of a health record—digital assessment, intent, 
and monitoring data—would be available for patients to connect seamlessly 
via the health Internet to connected, trusted databases that store, analyze, and 
trigger therapeutic and preventive recommendations. In combination with 
the Obama Administration’s unprecedented efforts to open up health data and 
focus on aligning payment with improved outcomes, we ought to be entering 
2017 with ingredients that enable data-driven, health care delivery models that 
foster better care for both individuals and communities. To get there, the next 
administration will need to tackle key challenges that have hindered progress 
despite unprecedented (often bipartisan) policy commitment. The challenges 
are discussed below.

The Economics of Health-Data Production

The core of a provider’s health care dataset is the complete, digitized longi-
tudinal clinical and administrative records designed in part to meet the needs 
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of payers. Through the Patient Protection and Affordable Care Act, public pay-
ers have accelerated a transition from requiring data solely for the purpose of 
documenting an encounter to measuring outcomes and facilitating better care 
coordination. That payer-driven demand has sharpened provider focus on the 
types of health information collected and shared to maximize reimbursement. 
Previously unstructured data buried in clinical notes, such as smoking status, are 
now accessible in a form that allows search queries to generate lists of patients 
who have gaps in care that should be addressed.

Despite wide agreement among public and private payers to drive more 
outcomes-based payment models, most provider revenue today remains teth-
ered to the fee-for-service model. Thus, the adoption and use of advanced 
HIT systems capable of performing such queries or publishing such structured 
data remain challenging. Assuming that precision medicine will achieve bet-
ter outcomes, any effort to maximize the flow of data for precision medicine 
should begin by accelerating a shift toward pay-for-value models. That shift 
would depend on HIT systems to store, share, and provide the very data that 
support precision medicine.

The Regulation of Data Access, Privacy, and Security

Since the 2009 passage of the Health Information Technology for Economic and 
Clinical Health Act, we have been on a regulatory “escalator” that has equipped 
providers with more powerful HIT. But that journey is not yet complete. Under 
both the “meaningful use” and “advancing care information” Centers for Medicare 
& Medicaid Services (CMS) incentive programs, providers must use certified 
technology, but three policy levers deserve further attention if technology is to 
be aligned with precision-medicine requirements.

First, the Common Clinical Data Set (CCDS) needs to be broadened. Health-
records vendors compete, in part, on the value of their underlying data models 
that can be put to use in achieving a provider’s operational needs; to facilitate 
interoperability among vendors, the administration regulates the transformation 
of a set of patient data into a more open machine-readable format that is free of 
intellectual-property (IP) restrictions. An important consideration for the next 
administration will be the ability of precision-medicine researchers to provide 
a feedback loop on any necessary expansions or adjustments of the CCDS.

Second, application programming interface (API) access needs to be standard-
ized and expanded. Health-records vendors manage the business and technical 
models associated with providing third-party applications access to the CCDS 
via an API, a contract that explains how to access data and logic securely while 
protecting patient privacy; current policy compels EHR vendors to open developer 
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access to enable connectivity to an app of a patient’s choice but leaves open the 
methods and economic terms. An important consideration will be standardiza-
tion of those methods among vendors and expansion of patient API access among 
all regulated HIT systems, including medical devices regulated by the Food and 
Drug Administration (FDA) and other certified EHR modules.

Third, oversight needs to be strengthened. Two enforcement methods are 
available to ensure that certified technology delivers information access as tested: 
surveillance and testing in the field and use of emerging information-blocking 
tools, including Office of the Inspector General enforcement of antikickback 
waivers for health systems that subsidize EHR adoption. The next administration 
should consider more aggressive surveillance to ensure that patients and providers 
who have application access can query a complete CCDS and that nontechnical 
barriers, such as cost and burden, are minimized.

Encouraging Further Voluntary Industry Consensus on Standards

Since the Clinton Administration, it has been US policy to leave technical-
standards development to voluntary, industry-led bodies that are free to innovate 
and adjust without undue government interference. In January 2012, the Obama 
Administration clarified that in some elements of national importance, the gov-
ernment can play a convening role to spur technologic advances in fields that 
need it and encourage wider adoption (OSTP, 2011). For precision medicine to 
succeed, adoption of voluntary industry standards will be necessary to ensure 
that data can be synchronized around the patient, not around the institution that 
treated the patient for a particular episode or delivered services over the course 
of an insurance enrollment cycle. If we make the necessary policy adjustments 
and encourage industry adoption of standards, we will deliver on the promise 
of using robust and broadly available digital data to discover more appropriate 
therapies for each individual patient and to ensure that the therapies are delivered 
via care models that reward delivering better outcomes.

Priority considerations for enhancing evidence generation and use include

• the administration broadening the CCDS to facilitate interoperability among 
vendors, to create a more open machine-readable format that is free of IP 
restrictions, and to ensure that patients who have application access can query 
a complete CCDS with only minimal nontechnical barriers, such as cost and 
burden;

• the administration standardizing methods among vendors and expanding 
patient API access among all regulated HIT systems, including FDA-regulated 
medical devices and other certified EHR modules;
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• NIH and health systems driving adoption of voluntary industry standards 
for structured data or common data elements to be captured in EMRs for 
synchronizing data around the patient, not around the institution that treated 
the patient for a particular episode or that delivered services over the course 
of an insurance enrollment cycle;

• the digital health community (EMR vendors, health systems, and app devel-
opers) working toward strengthening digital identities and standardizing how 
securely identified patients authorize the sharing of health information for 
precision medicine;

• strengthening consumer protections related to the use (or misuse) of data via 
patient-designated apps not subject to HIPAA regulation by encouraging indus-
try adoption of a model code of conduct akin to a “digital Hippocratic oath” 
that can be enforceable by such agencies as the Federal Trade Commission;

• policies promoting incentives to share data among all stakeholders; and
• interagency funding mechanisms (e.g., shared by NIH, the Department of 

Energy, the Defense Advanced Research Projects Agency, and the National 
Institute of Standards and Technology) to motivate cross-sector partnerships 
(.edu, .gov, .com, and .org) that harness intellectual synergies and enable 
sustainability of infrastructure and activities necessary to realize the full 
potential of a public benefit from federal investment in precision medicine 
for biomedical research, public health, and health care.

Integrating Genomic and Other Molecular Data  
into Clinical Care and Research

Moving genomic and other molecular information into routine health care 
delivery is critical for a precision-medicine–powered health system. Genomic infor-
mation is not widely used in clinical care. Some medical centers are incorporating 
it into clinical research, including the University of Michigan cancer sequenc-
ing program (MI-ONCOSEQ), the Geisinger Medicine Institute’s MyCode 
Community Health Initiative in partnership with Regeneron Pharmaceuticals, 
Inova Translational Medicine Institute, and several research programs supported 
by the National Human Genome Research Institute, such as Implementing 
Genomics in Practice (IGNITE), Electronic Medical Records and Genomics 
Network (eMERGE), and Newborn Sequencing in Genomic Medicine and Public 
Health (NSIGHT). NIH has also developed the Clinical Genomic Resource 
(ClinGen) for sharing information about genomic variants and phenotypes and 
ClinVar, which houses data on evidence of variants of clinical significance asso-
ciated with disease. The National Cancer Institute (NCI) has launched research 
programs aimed at identifying the genetic drivers of specific cancers with a 
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goal for developing targeted therapeutics: the Cancer Genome Characterization 
Initiative, the Cancer Genome Atlas (TCGA), and Therapeutically Applicable 
Research to Generate Effective Treatments (TARGET). Their data are housed 
in the newly announced NCI Genomic Data Commons. Together, however, the 
use of genomic information has been used largely for specific applications—such 
as diagnosis for severely sick newborns, developmental delay, or unidentified 
genetic disorders—and to target treatments for some cancers.

In particular, how we think about the genomes of individuals presents a major 
barrier to the use of genomic information in health care. Medical-genetics experts 
have promoted thinking of genetic and genomic information as “exceptional” 
and the idea that it requires great protections. For precision medicine to succeed, 
we need a fundamental change in medical thinking to move genomics from 
exceptional to routine information for the understanding of health and health 
care—to consider a patient’s genome sequence as foundational information for 
health care, just as we consider blood pressure, pulse, temperature, heart rate, 
height, and weight. We will continue to learn more about the role of genomic 
variation in health. The American College of Medical Genetics and Genomics 
has defined 56 genes that have been established as relevant to medical condi-
tions and recommends that variants in these genes be reported whenever clinical 
exome or genome sequencing is done (Green et al., 2013). As the evidence of 
the clinical utility of genomic information increases, we need to change how we 
think about the incorporation and use of this health care information.

A laudable future state of health care would include the effective implemen-
tation of precision medicine into learning health systems—health systems that 
implement genomics, gather data, analyze the data, and then use the results to 
change care paradigms (IOM, 2015). Genome sequences would be available 
for most patients and would be integrated into annual testing with other novel 
platforms (such as metabolic or immune profiling) and into patient-reported 
information to predict early onset of common and expensive diseases and thus 
allow prevention or early detection and intervention. All molecular, health care, 
and patient-reported information would be monitored to identify patterns and 
outliers, which would be investigated to improve our understanding of health 
care and health care delivery effectiveness.

Beyond the fundamental issue of changing how we view and use genomic 
information, key issues for implementation of genomics and its integration into 
health care include the need to generate additional evidence that demonstrates 
the clinical usefulness of genomics, the availability and quality of genome-
interpretation tools, understanding of how to use genomic information in clini-
cal care, knowing whether genomics will decrease or increase the overall cost 
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of health care and improve outcomes, and public concerns about the potential 
misuse of genomic information.

Priority considerations for enhancing evidence generation and use include:

• NIH and other agencies engaging communities of stakeholders—diverse par-
ticipants and providers—in supporting the development of tools and educational 
resources to promote the integration of precision-medicine information on 
diverse populations into clinical-practice settings;

• FDA and other regulatory agencies seeking novel pathways to develop and 
deploy innovative mechanisms to oversee the rapid translation of research 
findings from precision medicine to health care delivery;

• NIH supporting the development of a national genomic-variant database, 
which would provide an interpretive resource for precision medicine;

• medical-education oversight bodies, such as the Liaison Committee on Medical 
Education and the American Board of Medical Specialties, incorporating 
genomic-education requirements into medical education, residency and fellow-
ship training, continuing-medical-education requirements, and maintenance 
of certification examinations to ensure a trained workforce and transition to 
the foundational nature of genomic information for health and health care;

• NIH engaging in collaborations to support the development of a centralized 
global resource (a toolbox) for the effective integration and use of genomic 
information in health information systems;

• NIH encouraging the development and dissemination of knowledge about 
precision medicine by ensuring sufficient resources and funding support for 
implementation, dissemination, and outcomes research (so-called T3 and T4 
domains of translational research) and public and provider education; and

• Congress expanding the Genetic Information Nondiscrimination Act of 
2008 to provide full protection against misuse of genomic information for 
any purpose.

Innovation in Diagnostics, Drug Discovery,  
and the Economics of Precision Medicine

The challenge in developing new medicines has never been greater than it is 
today. The aggregate cost of developing a new medicine, in light of attrition rates, 
has been estimated at $2.7 billion (DiMasi et al., 2016). Extensive investment in 
research and the large cost of failure, particularly in development, have been used 
to explain the rising cost of drug discovery. Many reimbursement failures occur 
because therapies are not substantially different from established medicines; in many 
other cases, therapies offer benefits to patients but their value cannot be demonstrated 
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experimentally through the comparator studies mandated by health-technology 
assessment agencies. Precision medicine aims to change the economics of drug 
and diagnostic development through a deeper understanding of the mechanisms of 
disease driven by the computational-knowledge network that continuously merges 
biomedical, clinical, and social and behavioral information. The new knowledge 
will increase the efficiencies of product development and approval.

Beyond novel targeted therapies, some of precision medicine’s greatest ben-
efits may lie in identifying healthy people who are at high risk for disease and 
for whom efficacious therapies exist. The value to society is twofold: avoiding 
unnecessary treatment and identifying patients who otherwise would not be 
treated (Goldman et al., 2013). Depending on the disease, a precision-medicine 
innovation—one that more accurately identifies people who are at risk for the 
disease and is coupled to an intervention that reduces incidence even by as little 
as 10 percent—could generate hundreds of billions of dollars in value in the 
form of longer, healthier lives enjoyed by the US population (Dzau et al., 2015). 
The potentially large value generated by personalized diagnostic tests raises the 
question of why these diagnostic tests have not flourished as rapidly as expected 
(Aspinall and Hamermesh, 2007).

New diagnostics do not emerge in a vacuum. Rather, they result from invest-
ment of capital to finance research and development. The potentially large 
difference between the value generated by precision diagnostics and the price 
that they command raises the question of whether innovators have sufficient 
incentives. That question is particularly relevant for diagnostic tests that are not 
linked to targeted therapies. Manufacturers of targeted cancer therapies recoup 
the cost generated by a diagnostic test by charging prices that exceed the costs 
of production (Yin et al., 2012). With more effective targeting of treatment, the 
value of a therapy increases. Thus, as long as price and revenue are related to value, 
there are incentives to develop a companion diagnostic for a targeted therapy.

More broadly, the current reimbursement environment does not reward 
innovators for the value created by their tests. The development of a precision-
medicine–based diagnostic test by one company does not preclude development 
by others, and this limits economic incentives for test development. Moreover, 
reimbursement for diagnostics is typically cost based rather than value based. 
Third-party payers in the United States largely follow the standards set by CMS, 
which pays for diagnostic tests according to its clinical-laboratory fee schedule. 
Reimbursement for diagnostic tests is therefore based on Common Procedural 
Terminology (CPT) codes, which historically set prices according to specific pro-
cedures conducted during a test (such as extraction and amplification of DNA). To 
determine the total price of a diagnostic test, codes for individual procedures were 
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“stacked”; this method decouples price from value. The experience of Oncotype 
DX® is instructive. Oncotype DX predicts both the recurrence of breast cancer 
and the likelihood that a patient who has early-stage breast cancer will benefit 
from chemotherapy. Genomic Health, the manufacturer of Oncotype DX, used a 
miscellaneous CPT code rather than stacking codes to price its test. Meanwhile, 
the firm commissioned clinical and health-economic studies to demonstrate the 
value of its test and, over the course of several years, had obtained nearly com-
plete payer coverage (Gustavsen et al., 2010). Genomic Health also entered into 
risk-sharing agreements with payers to secure its market price. Although new 
molecular-pathology codes are replacing older stacked codes, reimbursement is 
still not systematically related to value and potential downstream cost savings.

The rules for diagnostics stand in marked contrast with reimbursement for novel 
therapies, which are increasingly reimbursed on the basis of the value—measured 
according to quality-adjusted life years—that they generate. Ironically, diagnostic 
tests influence an estimated 60 percent to 70 percent of all treatment decisions but 
account for only 5 percent of hospital costs and 2 percent of Medicare expenditures; 
this suggests an imbalance between the value that the diagnostic tests generate 
and the amount of reimbursement for them (The Lewin Group, Inc., 2005).

Reconciling concerns about rising costs and improving health associated with 
medical technologies is central to the debate over advancing precision medicine; 
that is, how can we design reimbursement and regulatory incentives to encour-
age “valuable” innovation?

Priority considerations for enhancing evidence generation and use include:

• NIH supporting research to assess the value of genomic testing and similar 
diagnostics in the context of the total cost of lifetime health care and to improve 
the quality of life and patient outcomes for individuals and populations;

• CMS and the payer community considering that the advancement of preci-
sion medicine represents an era of payment reform and that payment reform 
shifting toward value should incorporate genomic tests;

• the administration taking up patent reform in connection with precision 
medicine to provide exclusivity for companies that are willing to assume risk 
in developing precision-medicine approaches; and

• FDA, CMS, NIH, and the Agency for Healthcare Research and Quality 
developing, adopting, and coordinating an innovative evidence-generation 
strategy that uses coverage with evidence development, uses data captured 
in the postmarketing and postapproval setting for precision-medicine tests 
and therapies, and includes health-economic effect analysis (encompassing 
cost effectiveness and long-term savings) for regulatory and payer approval.
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Participant Engagement and Trust

Like no biomedical science ever before, precision medicine requires participant 
engagement. For discovery in precision medicine to be accelerated and services 
based on it to be adopted, people—not just patients—must be involved. That 
is because, although it is important for some aspects of the science to have data 
on individuals in the clinical context, it is also important to understand the 
continuum of health and disease on the basis of data on the experience of many 
people in diverse communities. Data from self-tracking devices and on the built 
environment and other nonclinical aspects of people’s lives will help to complete 
the picture essential for precision medicine.

There is a long way to go before participants have a substantive role in precision 
medicine. In part, the place of participant engagement is not yet accepted because 
there is no substantial evidence base for its inclusion. That situation is not unlike 
other aspects of precision medicine, but it has special challenges. Many funders, 
payers, researchers, and clinicians equate engagement with simple recruitment 
and retention, but it means much more in this context. It requires relationships 
with individuals and communities. It requires trust—not only that the people 
invited to participate should offer trust but that the organizations and entities 
involved in precision medicine should demonstrate trustworthiness.

There are important resource implications in authentic participant engage-
ment that is based on trust. Trustworthy systems should be transparent and 
open. Transparency—from simple openness about possibilities, probabilities, and 
honest presentation of limitations to open science—is expensive. There are no 
ready-built systems for these activities; they have not been considered essential 
for research. It is possible that new economies will emerge, but they are not yet 
apparent. Today’s researchers are more likely to use time and funding for other 
aspects of research and not for recruitment of participants. Further along the 
continuum, in the realm of the implementation of precision medicine, clinicians 
involved in gathering data in a learning health care system or implementing 
new guidelines that result from precision medicine do not have the resources 
to seek patient-centered outcome reports or to involve patients in decision 
making—a hallmark of true engagement. Yet there is reason for optimism that 
these challenges can be overcome through participants’ embrace of social media, 
the Internet, and patient-advocacy groups and their increasing engagement in 
the conversation on privacy.

Authentic engagement, embedded in trust, must overcome a number of 
barriers. Participants range in their preferences for engagement from deeply 
engaged in determining the most relevant questions to not wanting to participate 
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at all. And although there is growing pressure to engage consumers—coming 
largely from citizen-scientists, community-based participatory researchers, and 
such nascent entities as the Patient-Centered Outcomes Research Institute—
researchers and clinicians have little experience in thinking of participants as 
partners in these endeavors. Only when the effect of engagement has a solid 
evidence base will it be supported and even promoted. It will also be critical 
to increase the literacy of the public in using more accessible methods than 
are currently imagined or deployed. For needed progress to occur, efforts 
to advance precision medicine must simultaneously increase the trust felt by 
the patient population and build the evidence base on the value of authentic 
engagement.

Priority considerations for enhancing evidence generation and use include:

• NIH working with communities and research networks to establish best 
practices for engagement of participants and to determine metrics for trust-
worthiness and participation;

• NIH, FDA, and other agencies piloting open science to make scientific research, 
data, and dissemination accessible to all levels of society; and

• developing educational programs beginning at early educational stages to 
ensure genomic literacy, emphasizing precision medicine and related concepts, 
including the benefits of data sharing.

Vital Directions

Precision medicine is an audacious but necessary aspiration if we are to achieve 
a health care delivery system that can provide accessible, high-quality, and effi-
cient health care. To move the nation toward achieving the promise of precision 
medicine, we identify five vital directions (Figure 12-1) for the next administra-
tion’s consideration:

1. Develop evidence of precision medicine’s effect. Provider and patient 
adoption and regulatory approval of and reimbursement for precision medi-
cine requires a robust evidentiary framework for evaluation of its effect on 
outcomes.

2. Accelerate clinical data integration and assessment. Advancing pre-
cision medicine and achieving a greater understanding of the complexities 
of human health and disease will require aligning and integrating diverse, 
often unstructured datasets into a comprehensive knowledge network.
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3. Promote integration of molecular guidance into care. Moving 
genomic and other information into routine health care delivery will 
be critical for integrating precision medicine into health systems. We 
need to adopt an approach to genetic and genomic information that 
considers a patient’s genome sequence as foundational information for 
health care.

4. Develop innovation-oriented reimbursement and regulatory 
frameworks. The current reimbursement environment does not reward 
innovators for the value created by their diagnostic tests. Rather than 
being value based, reimbursement for diagnostics is typically cost based and 
discourages the translation of innovative tests and therapies. Incentives to 
develop the evidence base and the economic model that support precision 
medicine will be crucial.

5. Strengthen engagement and trust of the public. Participant engage-
ment is essential for discovery in precision medicine to be accelerated and 
for services based on precision medicine to be adopted. Effective engage-
ment will necessitate relationships with individuals and their communities 
and attaining their trust to overcome existing barriers.
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FIGURE 12–1 |  The foundational elements of a robust precision-medicine strategy for 
US health care are in place. Four vital directions for policymakers to follow are offered; 
they would address key challenges in a strategy to affect quality, access, and effi ciency 
of health care delivery.
SOURCE: Figure adapted from Ginsburg and Dzau, WISH Precision Medicine Report, 2016.
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For those vital directions to be followed successfully, the United States will need 
a coordinated, collaborative effort that brings together the key stakeholders from 
the public, private, academic, and government sectors. That will require orchestra-
tion by a nonconflicted neutral convener. The convener would be charged with 
coordinating the development of a precision-medicine policy agenda to support 
the development, implementation, and integration of key precision-medicine 
infrastructure, data architecture, and tools into health care delivery. For those 
vital directions to be followed successfully, the United States will need a coor-
dinated, collaborative effort that brings together the key stakeholders from the 
public, private, academic, and government sectors. That will require orchestra-
tion by a nonconflicted neutral convener. The convener would be charged with 
coordinating the development of a precision-medicine policy agenda to support 
the development, implementation, and integration of key precision-medicine 
infrastructure, data architecture, and tools into health care delivery.

SUMMARY RECOMMENDATIONS FOR  
VITAL DIRECTIONS

1. Develop evidence of precision medicine’s effect.
2. Accelerate clinical data integration and assessment.
3. Promote integration of molecular guidance into care.
4. Develop innovation-oriented reimbursement and regulatory 

frameworks.
5. Strengthen engagement and trust of the public.
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Over the past 20 years, the United States has witnessed a shift from little 
readily available information about the performance of the health care 

system to the use of a wide variety of measures in different ways by multiple 
entities (Cronin et al., 2011). The explosion of performance measures and the 
public reporting of performance have served important functions in raising 
awareness of deficits in quality and stimulating efforts to close measured gaps 
(O’Neil et al., 2010). Despite the important gains, serious concerns have been 
raised about the value of performance measurement in its current state, including 
the validity and reliability of measures, the burden and complexity of measuring 
performance, substantial gaps in measuring important aspects of care, and limited 
evidence regarding the fundamental premise that measurement and reporting 
drive improvement. The purposes of this paper are to identify the requirements 
of a valid and useful performance-measurement and performance-reporting 
system and to suggest a pathway to a better system. The timing of this paper is 
important inasmuch as the recent goal of moving away from rewarding volume 
to rewarding value depends on having valid and accurate measures so that the 
quality of care being delivered can be known and improved.

Transparent reporting of the performance of the health care system is often 
promoted as a key tool for improving the value of health care by improving quality 
and lowering costs, although the evidence of its effectiveness in achieving higher 
quality or lower costs is mixed (Austin and Pronovost, 2016; Hibbard et al., 2005; 
Totten et al., 2012; Whaley et al., 2014). Transparency can improve value by two 
key pathways: engaging providers to improve their performance and informing 
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consumer choice (Berwick et al., 2003). With respect to engaging providers, 
transparency can catalyze improvement efforts by appealing to the professionalism 
of physicians and nurses and by stimulating competition among them and their 
organizations (Lamb et al., 2013). With respect to informing consumer choice, 
public reporting can provide patients, payers, and purchasers with information 
about performance and enable preferential selection of higher-quality providers, 
lower-cost providers, or providers that demonstrate both characteristics. Although 
the potential for informing consumer choice exists, there is limited evidence to 
support the idea that consumers are using public reports in their current form to 
make better decisions (Faber et al., 2009; Shaller et al., 2014). We have pockets of 
success in public reporting that drive improved performance (Ketelaar et al., 2011), 
including the reporting of the Society of Thoracic Surgeons (STS) registries in 
cardiac surgery (Shahian et al., 2011a, b; Stey et al., 2015; STS, 2016); the Centers 
for Disease Control and Prevention’s (CDC’s) measures of health care–associated  
infections (CMS, 2016a; Pronovost et al., 2011); measures of diabetes-care pro-
cesses, intermediate outcomes, and complications (Smith et al., 2012); and the 
Agency for Healthcare Research and Quality’s Hospital Consumer Assessment 
of Healthcare Providers and Systems (HCAHPS) measure (CMS, 2016b; Elliott 
et al., 2010). Despite those successes, we have fallen short of the full potential 
of understanding the performance of the health care system; for example, only 
a minority of heart-surgery groups have voluntarily reported their performance 
from the STS registry, and cardiologists do not appear to refer patients to cardiac 
surgeons who have the best outcomes (Brown et al., 2013).

Health care organizations and providers frequently invest time and energy to 
improve their performance on reported measures and we should ensure that they 
are acting on valid information (Winters et al., 2016). That holds true for all 
types of measures—measures of outcomes (both clinically oriented and patient 
defined), quality, safety, and costs. The accurate measurement and reporting 
of health care system performance is important for all stakeholders. Patients, 
clinicians, payers, and purchasers need measures of absolute and relative per-
formance to facilitate informed choice of providers, innovative benefit designs 
and provider networks, and alternative payment methods that support quality 
improvement and greater affordability (Damberg et al., 2011). With transpar-
ency of performance results, markets are able to work more effectively; this 
enables higher-quality providers to attract greater market share, assuming that 
the incremental revenue to be gained from additional market share is financially 
beneficial to them. Physicians and hospitals need measures to make treatment 
decisions and to identify strengths and weaknesses so that they can focus their 
quality-improvement and performance-improvement activities and monitor 
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progress (Berenson and Rice, 2015). Transparency of performance facilitates 
identification of exemplary performers, who might, in turn, be emulated by 
others and encourage learning (Dixon-Woods et al., 2011).

Although transparency is beneficial, it poses risks if the results being shared 
are not valid (Adams et al., 2010; Austin, 2015; McGlynn and Adams, 2014). 
There is no standard for how reliable and valid a measure should be before it is 
publicly reported. Publicly reporting a measure whose reliability and validity 
are unknown poses risks, including disengaging clinicians from improvement 
work, and raises potential ethical concerns, such as imposing unjust financial 
and reputation harm on physicians and provider organizations, misinforming 
patients about the risks and benefits associated with a treatment option, and 
guiding patients to riskier rather than to safer care (Winters et al., 2016).

Medicine is based on science, but the science of health care delivery, its mea-
surement, and how to improve it is immature (Marjoua and Bozic, 2012). There 
are insufficient studies, little research investment, and a lack of agreement on 
the best way to measure how well health care providers deliver their services 
(Dixon-Woods et al., 2012). The growth in measurement stems from a wide 
array of entities’ development and use of measures and methods to assess perfor-
mance, including accreditation organizations (such as the National Committee 
for Quality Assurance and The Joint Commission), the Centers for Medicare & 
Medicaid Services (CMS), state Medicaid programs, commercial health plans, 
consumer review platforms (such as Yelp), and independent parties, ranging from 
nonprofits to for-profit entities (such as HealthGrades and US News and World 
Report) ( Jha, 2012). The variety of measures and methods and the lack of stan-
dards for measures and auditing of data have led to conflicting results in data on 
quality, safety, patient experience, and cost (e.g., a large proportion of hospitals 
are rated as top performers by at least one rating program), which potentially 
confuse those who want to use the data or encourage them to ignore the results 
altogether because they are incoherent or inconsistent (Austin et al., 2015).

The variety of measures and methods used to measure performance could be 
a product of different underlying hypotheses and biases (Shwartz et al., 2015). 
For example, Consumer Reports and the Leapfrog Group both issue patient-
safety composites for hospitals (Consumer Reports, 2016; HSS, 2016). The two 
organizations have chosen to define safety differently: Leapfrog defines safety 
as “freedom from harm,” and Consumer Reports refers to “a hospital’s com-
mitment to the safety of its patients.” The two organizations have chosen to 
include different measures in their composites to reflect their chosen definition 
of the construct (Austin et al., 2015). In this example, both organizations are 
fully transparent in their methods and underlying constructs, but most often 
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the underlying hypotheses and biases are not transparent, and few are tested. 
When the data-collection and analytic processes are fully transparent, a robust 
scientific measurement process is possible. When the underlying hypotheses, 
assumptions, and biases of measurement methods are not transparent, confusion 
and misinformation can result.

Key Issues, Cost Implications, 
and Barriers to Progress

Key Issue 1: The Process of Measuring and Reporting on the Health Care 
System’s Performance is Error Prone and Lacks Standards

The variation in reports about the quality of care can be a function of true 
variation in quality, of the quality of the underlying data, of the mix of patients 
cared for by the provider, of bias in the performance measure, and of the amount 
of systemic or random error (Parker et al., 2012). Data used for performance 
measurement are often first developed for a different purpose, such as billing or 
meeting regulatory requirements. If the data were generated for a different 
purpose, it would not be surprising if they were problematic for “off-label” use 
(Lau et al., 2015).

There are four key steps in measuring and reporting health care system perfor-
mance, with an opportunity for error in each step, different entities involved in 
each step, and no entity entrusted with ensuring the validity of the entire process 
(Table 13-1). The first step of the process is developing and specifying the perfor-
mance measure. Developing the measure includes deciding what dimension of 
care is to be measured; when done well, it requires thinking about whether the 
dimension is a key aspect of care delivery, what evidence supports focusing on 
that dimension, and the likelihood that existing sources of data can be used to 
measure the dimension (McGlynn, 2003). Specifying the performance measure 
includes identifying the measure’s population of interest, the outcome or process 
of interest, and, if appropriate, the model for risk adjustment. Entities involved in 
measure development include measure developers and professional societies. The 
National Quality Forum (NQF) uses a multistakeholder, consensus-development 
process to vet performance measures and endorses the ones that meet the criteria 
of importance, scientific acceptability, feasibility, and usability (NQF, 2016a). 
Although that process has helped to improve measures, the criteria are not evalu-
ated in a strict quantitative sense. The NQF does not define specific validity tests 
for different types of measures, report a measure’s validity and reliability, or define 
specific thresholds for validity and reliability for endorsement. For example, the 
NQF endorsed the Patient Safety Indicator-90 (PSI-90) measure, for which the 

TABLE 13–1 |  Steps in the Performance Measurement and Reporting Process and Potential 
Corresponding Errors

STEPS IN THE 
PERFORMANCE 

MEASUREMENT AND 
REPORTING PROCESS

EXAMPLE OF WHERE ERRORS CAN  
OCCUR IN THE STEP

Step 1: Developing and specifying 
the performance measure.

ProPublica’s Surgical Scorecard, an on-line report of surgical 
quality, uses a measure of surgical complications that does not 
include many common, in-hospital complications that may be 
important to patients. As a result, this measure has the potential 
to mischaracterize a surgeon’s actual performance. The measure 
did not undergo the National Quality Forum’s formal endorse-
ment process, so those using the measure for improvement 
or decision making know little about its validity and accuracy. 

Step 2: Identifying and collect-
ing the data used to populate the 
measure.

US News and World Report uses a hospital’s Medicare data to 
calculate the Patient Safety Indicators (PSis), a component of 
its Best Hospitals recognition program. When a patient arrives 
at the hospital with a preventable harm, that harm is coded as 
“present on admission” (POA). Events with a POA code are 
excluded from the PSI calculations. Medicare started requiring 
POA coding by hospitals in 2007, but hospitals in Maryland, with 
its Medicare waiver, were not required to include POA codes 
until 2013. The lack of POA codes for Maryland hospitals in the 
Medicare data probably penalized those hospitals when Medicare 
data were used to measure a hospital’s quality. 

Step 3: Applying the collected 
data to the specified performance 
measure.

An examination of common methods for creating physician cost 
profiles found that the reliability of the measures varied widely 
by specialty, ranging from 0.05 for vascular surgery to 0.79 
for gastroenterology and otolaryngology. Overall, 59 percent 
of physicians had cost-profile scores with reliabilities of less 
than 0.70, a commonly used marker of suboptimal reliability. 
The authors estimated that 22 percent of physicians would be 
misclassified in a two-tiered system (high cost vs low or average 
cost). Perhaps this example suggests the importance of having 
a mechanism to pilot-test measures between their endorsement 
and their use for public policy (Adams et al., 201 0).

Step 4: Categorizing performance 
and communicating the results.

Research has demonstrated that many of the current public 
reports make it cognitively burdensome for the audience to 
understand the data. For example, a report might share quality 
information in one place and cost information in another place, 
rather than assisting the consumer in identifying the “best buy” 
(Damman et al., 2015; Vaiana & McGlynn, 2002). 

SOURCE: Austin, J., G. Young, and P. Pronovost. 2014. Ensuring the integrity and transparency of public 
reports: How a possible oversight model could benefit healthcare. American Journal of Accountable Care 2(4):13–14.
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cost). Perhaps this example suggests the importance of having 
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and communicating the results.

Research has demonstrated that many of the current public 
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understand the data. For example, a report might share quality 
information in one place and cost information in another place, 
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SOURCE: Austin, J., G. Young, and P. Pronovost. 2014. Ensuring the integrity and transparency of public 
reports: How a possible oversight model could benefit healthcare. American Journal of Accountable Care 2(4):13–14.

measure developer conducted construct validity testing by examining the association 
between the composite performance score and hospital structural characteristics 
potentially associated with quality of care (Owens, 2014). A complementary, 
and perhaps stronger, approach for demonstrating the construct validity of the 
score, which is based on administrative data, is to compare the positive predictive 
value (PPV) of the administrative data with the medical chart. A recent study 
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that examined that approach found that none of 21 PSIs met a PPV threshold 
of 80 percent; the validity of most of the individual component measures that 
make up the PSI-90 composite was low or unknown (Winters et al., 2016). In 
addition, those who measure and report health care performance do not have 
to use NQF-endorsed measures. How do we ensure the validity and reliability 
of all performance measures used to hold the health care system accountable? 
How do we make transparent how “good” the measure is? Is the measure “fit for 
purpose”? That is, can it be applied as the user intends it to be?

The second step of the process is identifying and collecting the data used 
to populate measures and ensuring that the data are accurate for the intended 
purpose. Entities involved in obtaining data for measurement include physi-
cians, hospitals, survey vendors, health systems, and payers. With the exception 
of data from the National Committee for Quality Assurance (NCQA)—which 
measures health plans, some clinical registries, and a small number of state health 
departments that validate health care–associated infection data—few of the data 
used for performance measurement are subjected to systematic quality-assurance 
procedures that are specific to the intended use for measurement. Such proce-
dures can include assessment of the extent of missing data or out-of-range values. 
Challenges include incomplete or fragmented data and providers or sites that 
differ from one another in coding or recording of data. More is known about 
variations in claims data because of its longer history of use than about variations 
commonly occurring in data from electronic medical records (EMRs); EMRs 
might become a more frequently used data source for quality measurement in 
the future. The recommendation of systematic quality assurance aligns with the 
1998 President’s Advisory Commission on Consumer Protection and Quality 
in the Health Care Industry recommendation that “information on quality 
that is released to the general public to facilitate comparisons among health 
care organizations, providers, or practitioners should be externally audited by 
an independent entity” (AHRQ, 1998). How do we ensure that the data used 
to populate measures are “good enough”? And how good is “good enough”? 
NCQA has developed and implemented an auditing process for its Healthcare 
Effectiveness Data and Information Set (HEDIS) performance measures that 
could serve as a model for others (NCQA, 2016).

The third step is applying the data to the specified measure. This step is a 
common source of variation. Multiple sources of data are used for measuring 
quality, safety, and cost, including claims, medical records, and surveys. Each has 
strengths and weaknesses that must be considered in the context of a particular 
measure. Entities that conduct measurement often state that they are using a 
“standard, endorsed” measure, but in the measurement program there may be 
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minor, or even major, deviations from the endorsed measure, differing inter-
pretations of what the measure specifications mean, different sources of data, 
and “adjustments” of standards for convenience or administrative simplification. 
For example, NCQA’s HEDIS measure of breast-cancer screening attributes 
patients to clinicians by including patients who had any enrollment, claim, or 
encounter with a given clinician in the denominator population. A state-based 
quality collaborative chose to narrow the denominator of this measure to include 
only patients who had a primary care visit with the measured clinician (NQF, 
2016b). Such variation in how the measure is implemented probably means that 
the validity of the results is unknown and the results are possibly not comparable.

For measures that are publicly reported, the fourth step is creating the public 
report. Errors at each step in the process cascade and compound, potentially 
imparting significant biases in published reports. In addition, variations in reporting 
templates, levels of detail, graphics, and many other factors are sources of variation 
in look, feel, interpretability, and usability of information. Entities involved in cre-
ating reports include government, consumer groups, consumer-oriented websites, 
news-media organizations, health plans, purchasers, and providers. Approaches to 
categorizing and communicating results have undergone little systematic evalu-
ation (Totten et al., 2012). For example, several researchers raised methodologic 
concerns about how the results of a recent (2015) ProPublica measure of surgeon 
quality were constructed and reported, inasmuch as performance categories were 
determined by using the shape of the distribution of adjusted surgeon complica-
tion rates for each procedure and the thresholds chosen did not reflect statistically 
significant differences from the mean (Friedberg et al., 2015). Questions that still 
need to be answered about the best way to report results include, Should differ-
ences in categories be statistically significant?; Should the differences be clinically 
or practically significant?; Are users able to interpret the display accurately?; and 
Should current performance be displayed in the context of a trend over time?

Key Issue 2: The Health Care Measurement and Reporting Enterprise Could 
Benefit from Standards and a Standard-Setting Organization

In light of opportunities for error in each step of the measurement and 
reporting process and tensions regarding the release of performance measures 
of uncertain validity (such as CMS’s overall quality “star” ratings for hospitals), 
standard-setting could stimulate improvements in the integrity of the underlying 
data and methods used to generate performance measures. One possible oppor-
tunity is to learn from financial reporting standards and emulate the Financial 
Accounting Standards Board (FASB). FASB establishes financial accounting 
and reporting standards for public and private companies and not-for-profit 
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organizations that follow Generally Accepted Accounting Principles (Pronovost 
et al., 2007). FASB’s mission is to establish accounting and reporting standards 
whose faithful implementation results in financial reports that provide useful 
and standard information to investors, creditors, and other providers of capi-
tal. FASB develops and issues its standards through a transparent and inclusive 
process. FASB originated in the early 1970s, when capital-market participants 
began to recognize the importance of an independent standard-setting process 
separate and distinct from accounting professionals, so that the development of 
standards would be insulated from the self-interests of practicing accountants 
and their clients (FASB, 2016). The standards developed by an “FASB for Health 
Care” would need to be informed by and to inform a number of stakeholder 
audiences. The idea of an “FASB for Health Care” has been discussed in many 
circles for a number of years; now may be the right time for its development. We 
spent the better part of the last two decades in bringing health care stakeholders 
along to the ideas of performance measurement and transparency of data. We 
have reached a shift in the health care environment in which measurement and 
transparency are now considered the “norm,” and this allows us to set priorities 
for improving the robustness of these systems. In addition, with the current 
focus on paying for value instead of for volume, an idea that depends on valid 
performance measures, the need for a robust measurement and reporting pro-
cess is more important than ever. We may have to settle for imperfect measures 
in the short term, but having standards for health care performance measures 
would make it possible to set thresholds for minimum performance of a measure 
before the measure is used or at least to understand, and make transparent, the 
imperfectness of the measure.

Key Issue 3: Further Research and Development in Health Care Performance 
Measurement and Reporting Are Needed

The process of measuring and reporting health care system performance 
could be thought of as a “system-level” intervention that needs to be studied for 
efficacy, effectiveness, cost effectiveness, and impact. Questions that still need 
to be answered include, What are the benefits of and unintended risks posed by 
public reporting, and do these vary by type of measure?; For which conditions 
and types of patients is public reporting useful or not useful?; What do we know 
about the types of public-reporting tools that are useful for different stakeholders 
and about how and when they should be used?; When is a measure so biased that 
it risks doing more harm than good?; How do we improve our understanding 
of how consumers make decisions, given that many consumers already assume 
care to be of high quality and safe (Hibbard and Soafer, 2010)?; Is the cost of 
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measuring and reporting on quality for an area justifiable?; What attributes of 
measures engage clinicians to improve?

We need to improve measures and reduce the burden and costs of measure-
ment. We need to produce measures that are useful to patients, particularly 
measures for conditions that are important to patients; outcomes that matter to 
patients, such as functional status; and measures of the overall value of the care 
delivered. The Patient-Centered Outcomes Research Institute (PCORI) has 
funded some early work in developing measures that are important to patients, 
but many gaps remain. It is critical to ensure that measures are understandable, 
impactful, and actionable and that they align with skills and abilities of those 
who need to use the information. In addition to focusing on new measures, we 
need to retire measures of low validity, low utility, or low engagement so as to 
reduce measurement burden. Public and private stakeholders have made little 
investment in advancing the science of and innovation in performance measure-
ment, and no single entity is responsible for coordinating this work. We lack 
adequate investment in the “basic science” of measurement development. We lack 
a safe space for innovation in improving measures (McGlynn and Kerr, 2016), 
including iterating upon measures between their endorsement by NQF and their 
use in public reporting and payment. We lack incentives to become a learning 
health care system that is informed by valid and timely data and is focused on 
improving. We lack incentives for payers to share their price and quality data 
with external parties; such sharing might reduce the perceived value of their 
network discounts. And we lack incentives for consumers to use performance 
measures inasmuch as out-of-pocket maximums make cost data irrelevant for 
most care and consumers’ inherent trust in the quality of care provided by their 
doctors and other health care providers may make quality data feel irrelevant 
(Hays and Ware, 1986). Payers and health care purchasers should continue their 
efforts to engage patients with these data because they benefit when patients 
seek higher-quality care, lower-cost care, or both. For a $3 trillion health care 
system, the costs of investing in a more robust performance-measurement and 
performance-reporting system, to ensure that we accurately capture and report 
performance, would constitute a tiny fraction of the total expense and likely 
reduce costs in the long term.

Opportunities for Progress  
and Policy Implications

The debate about performance measures has not always been grounded in scien-
tific evidence. Some argue that current measures are good enough, others argue 
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that they are not, and neither side offers evidence on how valid the measures are, 
how we might make them better, what it might cost to do so, and how valid 
they need to be. If the health care system is to realize the potential of publicly 
reporting performance measures, the users and producers of such measures will 
need to collaborate and gain consensus on those and other key issues.

We can enhance the effectiveness of performance measurement in a number 
of ways. Transparency of both content and process are foundational for trust 
and understanding. We need a coordinated policy to fund, set standards for, 
and support research and innovation in performance measurement in health 
care just as in the reporting of financial data. As part of a continuously “learn-
ing” health care system, in which we constantly assess performance and learn 
from experience, we need to implement “feedback loops” to understand how 
to improve the usefulness of measures and to discern unintended adverse or 
weak effects so that we can create systems by which producers and consumers 
of measures collaborate, pilot-test, iterate, and ensure the quality and con-
tinuous improvement of the entire measurement process (IOM, 2013). The 
feedback loops can occur at local, regional, and national levels. If lessons are 
systematically collected and shared, they can serve as a tool for improvement. 
We need “learning” or innovation laboratories with consumers and producers 
of measures to explore ways to make measures more useful and less burdensome 
(McGlynn and Kerr, 2016).

We need better communication with patients to raise their awareness of 
variation in the quality and costs of care. Few consumers are aware of the varia-
tion in quality and costs of care and how they can obtain information about 
them (O’Sullivan, 2015). For example, in one survey of patients with chronic 
conditions, only 16 percent to 25 percent of consumers were aware of hospital 
and physician comparisons on quality, respectively, and fewer (6 percent and 
8 percent) had used such information for decision-making (Greene et al., 2015). 
Engaged consumers can drive health care systems and physicians to report valid 
measures. We need to engage patients in helping us to define value from their 
perspective and determining the appropriate selection of measures. We need to 
engage policymakers in making more data on the performance of our health care 
system publicly available. Such efforts should garner bipartisan support inasmuch 
as improving our health care delivery system is a public health issue and market 
solutions will play an important role in improving quality and reducing costs. 
We need to coordinate efforts to report the health care system’s performance 
with efforts to improve performance, such as by expanding the use of implemen-
tation science, adopting financial incentives, and tapping into the professional 
motivations of our health care providers (Berwick, 2008; Marshall et al., 2013).
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Given those needs, several strategic, specific federal efforts could help. 
Policymakers could create an independent body to write standards for health 
care performance measures and for the data used to populate the measures and, 
when appropriate, could approve standards developed by others. The independent 
body could finance the work to develop better measures. It would initially be 
designed to apply to situations in which the performance of individual hospitals 
or providers is used for accountability, such as public reporting or pay for perfor-
mance. The structure of the organization ideally would reflect the interests of all 
stakeholders, it would operate openly and transparently, it would offer the public 
the opportunity to provide input, and it would evolve. One option would be to 
build on NQF, which operates in a similar manner. The entity charged with this 
work ideally would be a private, nongovernment, self-regulating organization, to 
ensure independence from competing interests. Informed by lessons learned by 
FASB, the organization might be structured to have a two-level board structure: 
a board of “standard-writing experts,” who would serve terms of 5–7 years, be 
compensated to attract the brightest minds, and be required to sever ties with 
industry; and a “foundation board” that would include stakeholders of many 
types and would oversee the organization and be responsible for fundraising.

To achieve that vision, those leading the effort would need to get stakeholder 
buy-in and navigate multiple tensions, including tensions between stimulating 
(not stifling) innovation in measurement and reporting and reflecting the values 
and preferences of various stakeholders. One specific initial step that could be 
considered would be for the Department of Health and Human Services to fund 
a 1-year planning and convening project to engage stakeholders and develop 
an initial design of a standard-setting body. That would be consistent with the 
recommendations in the Institute of Medicine’s report Vital Signs (IOM, 2015).

Other strategic federal initiatives include encouraging the Agency for Healthcare 
Research and Quality (AHRQ), CDC, and PCORI to fund research on the sci-
ence and development of performance measures, encouraging CMS to continue 
its efforts in this regard, and encouraging the multiple federal agencies involved 
in performance measurement to collaborate. The federal agencies can also support 
innovation in setting up multistakeholder “learning laboratories,” creating feedback 
loops, and identifying data sources, expertise, and test beds to develop needed 
measures more quickly. The laboratories could pilot-test and improve measures in 
the interval between when a measure is endorsed by NQF and when it is publicly 
reported and used in pay-for-performance programs; this would avoid the current 
process in which measures are revised after they are implemented (QualityNet, 
2016). One approach for a learning laboratory might be to pick a small number 
of measures and coordinate the reporting and improvement efforts around them.
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Federal initiatives should encourage greater transparency and sharing of data. 
For example, policymakers could prohibit gag clauses that preclude health plans 
and providers from sharing their data with employers, making it clear that self-
insured employers own their claims data and can choose to share them as they see 
fit and enacting time limits for hospitals to share patient data and payers’ claims 
data to ensure the timeliness of data. Policymakers could strengthen regulations 
to support the sharing of patients’ data with patients themselves; this would reflect 
the principle that patient data belong to the patient.

The potential effects of those collective efforts should be enhanced quality 
and safety, reduced costs, enhanced patient choice and satisfaction, enhanced 
measurement science, and enhanced usefulness and use of performance measures 
to drive improvements in our health care system. The effects of these efforts can 
be tracked by monitoring and reporting the degree of transparency in reporting 
efforts, the progress made nationally on quality and cost, and the shifts in market 
share toward higher-value providers. To realize those goals, health care needs 
leadership and trust.

Conclusion

Despite important steps toward public reporting of the performance of our 
health care system, health care performance measurement has not yet achieved 
the desired goal of a system with higher quality and lower costs. Transparency 
of performance is a key tool for improving the health care system; however, if 
transparency is to serve as a tool for improvement, we need to ensure that the 
information that results from it is both accurate and meaningful.

The measures outlined in the introduction that have been successful—measures 
of infection associated with health care developed by the Centers for Disease 
Control and Prevention, measures of diabetes care, and AHRQ’s HCAHPS 
measures—have several common attributes. All were developed with sub-
stantial financial investment; they underwent extensive validation, revisions, 
and improvement; they published information about their validity; and they 
have wide acceptance among their users. The time is right to evolve a better 
performance-reporting system. That requires a commitment to the science of 
performance measurement, which in turn requires imagination, investment, 
infrastructure, and implementation. Without such commitment, our opportunity 
to achieve the goal of higher-value care is limited by our inability to understand 
our own performance.
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Vital Directions

The three following vital directions have been identified for improving the 
health care measurement and reporting systems:

1. Create a health measurement and data standard-setting body. 
Fund a 1-year planning and convening project to engage stakeholders and 
develop an initial design of a standard-setting body in a way that is consistent 
with the recommendations in the Institute of Medicine report Vital Signs: 
Core Metrics for Health and Health Care Progress (IOM, 2015). In 2018, on 
the basis of this initial design, launch an independent body to write stan-
dards for health care performance measures and the data used to populate 
the measures. This helps to ensure that the information we have on the 
performance of the health care system is valid and accurate. The potential 
success of payment reform (payment for the value of care, rather than the 
volume) will be limited if we cannot accurately assess the quality of care 
being provided. Depending on whether this work is tagged onto existing 
entities or a new entity is created to accomplish the work, we anticipate 
that these steps would take 2–5 years to accomplish.

2. Build the science of performance measures. Fund research on the 
science of performance measures and on the best ways to develop them 
and to pilot-test and improve them and encourage the multiple federal 
agencies involved in performance measurement to collaborate. That 
will help to move forward the science of performance measurement 
and ensure that different entities involved in the work are aligned. We 
anticipate that significant progress on the funding of research and the 
alignment of efforts would take 1–3 years to accomplish, with ongoing 
work thereafter.

3. Improve the communication of data to patients. Fund research on 
how to improve communication with patients about variations in the quality 
and costs of care, including examining reporting formats and the framework 
within which consumers make different types of health care choices. For 
the health care market to work efficiently, we need health care consumers 
who are knowledgeable about the quality and cost of the services that they 
seek, including the variation in quality and costs among providers. We 
anticipate that significant progress on the funding of research could take 
1–2 years, with ongoing work thereafter.
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SUMMARY RECOMMENDATIONS FOR  
VITAL DIRECTIONS

1. Create a health measurement and data standard-setting body.
2. Build the science of performance measures.
3. Improve the communication of data to patients.
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The US health care delivery system is in the midst of a transformation. For 
generations, it was rooted in a transactional, fee-for-service ethos that 

rewarded mainly interventions to treat individuals for diseases. Today, it aims to 
emphasize improvement in and maintenance of the health of both individuals and 
communities. The transformation presents the country with the opportunity to 
reconsider the role of patients and their families in health. Calls to “empower” 
patients—to change the traditional hierarchic relationships of health care—are 
not new but are now far more widespread (Topol, 2015). As in other industries, 
the availability of information and knowledge resources over the Internet has 
enabled people to take a more active role in managing their health and their 
health care and to make decisions that previously required highly trained profes-
sionals—in short, has enabled the democratization of health care (IOM, 2013a). 
Embracing that change not only will improve health outcomes but also will 
address some of the underpinnings of the continued rise in health care costs and 
the maldistribution of professional resources.

How can health care be democratized? First, people must have a powerful 
voice and role in the decisions and systems that affect their health, and they 
need tools that help them to become far more actively engaged. Second, health 
professionals and institutions must value social equity and the individual in the 
context of community. With those principles, we can move from patient-centered 
health care—focused on sickness, medical interventions, and data on the average 
patient—to person-centered health care—motivated by wellness, supportive social 
conditions, and knowledge about the individual and his or her environments.

Those notions underlie the vision of a culture of health—a society in which 
all people have opportunities for better health where they live, work, learn, and 
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play. Health is powerfully determined by our environments and our social cir-
cumstances—our income, education, housing, transportation, neighborhoods, 
and social and familial networks. As an example of how social determinants affect 
health, consider the holistic approach to health taken by Philadelphia’s Stephen 
and Sandra Sheller 11th Street Family Health Services.

Since the late 1990s, the 11th Street clinic has partnered with and served the 
residents of four public-housing communities, where median family income is 
$15,000 and 80 percent of the people are covered by Medicaid or are uninsured. 
Many community members have experienced trauma of various forms, which 
compounds their acute and chronic health problems. Weaving together services to 
meet the physical, mental, spiritual, and social needs of patients makes the clinic 
a standout. During one visit, a 5-year-old can get immunizations and a dental 
checkup while a teen sibling participates in art therapy as part of an integrated 
mental health program. Parents and older adults, too, benefit from a variety of 
resources—including couples and family counseling, mindfulness training, cook-
ing classes, and linkages to housing and food assistance—with comprehensive 
medical services. The 11th Street model is the exception, not the rule, but the 
arc appears to be bending in that direction.

We understand increasingly that we cannot achieve the three tenets of the 
Triple Aim—better health, better patient experience, and lower per capita cost—
without the engagement of patients and families. We want people to embrace 
the transformed models of care and payment that we are building and to change 
their behaviors in fundamental ways. But, for the most part, our current con-
versation and actions around engagement focus on how we get people, patients, 
and families to do what we want them to do. That perspective needs to change 
if our health care system is indeed to focus more effectively on improving the 
population’s health and health equity. The questions that we should be asking are, 
How do we build a health system that people want to and are able to engage in?; 
and How do we build a system that defines value through the lens of the people 
that it serves—a system that helps people to define the health goals that they 
want to achieve and then supports them in achieving those goals? Engagement 
must begin with accessible information and knowledge.

Health literacy is fundamental to democratization of health care. Fostering 
health literacy means aligning the demands and complexities of what is needed 
for health and health care with the skills and abilities of the public (IOM, 2013b). 
Hundreds of original research investigations have shown that health disparities 
depend on people’s literacy and numeracy skills, language, education, knowl-
edge, and experience. Health systems routinely impose unnecessary complexity 
on patients, inasmuch as the design of most health care does not reflect the fact 
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that half of US adults read at or below an 8th- or 9th-grade level. Indeed, the 
current US health system is too complex to navigate at any educational level. 
Highlighting patient engagement and allowing it to guide the design and orga-
nization of evidence-based health care processes, practices, and research priori-
ties can help to create content that is understandable, is navigable, and reflects 
patients’ needs. Only with a health-literate community can we engage in truly 
shared decision making.

People make decisions every day that have far greater effects on their health than 
decisions controlled by the health care system. Patients and their family caregivers 
are perhaps the most underused resource in improving health status and health 
care outcomes. The health care system has long been hamstrung by the episodic 
nature of in-person patient encounters that have generally been required if there 
is to be payment. Increasingly, however, technology can enable 24/7 contact and 
much greater levels of self-care. In addition to the health benefits to individuals 
of a more unified and integrated approach to health care, providing care in less 
expensive settings on a population scale has economic benefits. The key ques-
tion is how to realize the substantial economic effects of patients’ and caregivers’ 
engaging with the professional health care team to manage patients’ health.

Properly and fully engaging individuals and families in managing and improv-
ing their health and the health of their communities is foundational to improving 
the health of Americans. In this paper, we explore a number of topics that are 
key to democratization of health care and propose policy recommendations to 
engage America in a journey to better health.

Key Issues
Creating a Culture of Health

Health systems will need to integrate physical health, behavioral health, and 
social-service delivery further to promote well-being optimally. Effective practice 
models of integration of primary care with behavioral health exist but have not 
yet been scaled, because of historical divisions in payment, practice, and culture. 
New payment models, such as the Centers for Medicare & Medicaid Services 
Accountable Health Communities, have begun to allow health care dollars to 
be leveraged for social-service referral, navigation, and collaboration, but these 
strategies are nascent and need to be thoroughly evaluated. The behavioral-health 
workforce and social-service system are inadequate, and foundational investment 
may be required to meet holistic needs identified by the health care system.

It is widely understood that the United States spends far more than any 
other country on health care services; what is less well appreciated is that many 
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developed countries spend more on social services, which help them to achieve 
better social and health outcomes (Squires and Anderson, 2015). The current 
movement from volume-oriented to value-oriented payment provides incentives 
for health care payers and providers to examine anew how spending on supportive 
social services centered on the needs of the individual can reduce the need for 
higher-cost treatment in the medical care system. Poor housing, for instance, 
has direct effects on health via environmental exposures to (or protection from) 
lead, mold, vermin, and temperature extremes. Health care systems are begin-
ning to experiment with models for paying for home remediation. The shift to 
person-centered health care will require a further commitment to communities, 
cross-sector collaboration, and systemic solutions.

Engaging Individuals and Families

A system that people want to engage in—a truly person-centered and family-
centered system—will require a profound change in our health care culture and 
mind-set and substantial change in payment approaches and care delivery. The 
most important change must come in how we think about the roles of patients 
and families. How can we expect to create a person-centered and family-centered 
system if their voices are not at the table, helping to create and evaluate the 
system? We must accept, value, and promote genuine collaboration in every 
dimension of our efforts to transform health care, including not just at the point 
of care but in design of care processes and payment strategies, governance bodies, 
policy development, and interfaces with the communities served. Transparency 
around costs and quality results are foundational to building trusted partner-
ships with people.

Economic Effects of Engaging Patients and Families

Under the current medical model, providers control both medical advice and 
the costs of health care. A democratized version of health care would have impli-
cations not only for outcomes but for costs. To achieve a state in which patients 
are more engaged, three key issues must be addressed. First, current patient-
engagement efforts are fragmented. Employers, health care providers, payers, 
and other stakeholder groups are attempting to reach out to patients in different 
ways to encourage them to engage in a variety of activities: care coordination, 
wellness promotion, chronic disease management, medication management, 
and so on. Second, there is little effort to customize engagement strategies to 
patients’ needs, preferences, and motivations. There is insufficient attention, for 
example, to patient literacy, theories of behavior change, and behavioral econom-
ics. Third, patient-engagement efforts have not been integrated into the fabric 
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of everyday life. We ask patients to manage and think about health separately 
from their social life, daily routines, and the growing technologic infrastructure 
that supports these activities.

Opportunities for developing evidence about interventions that work and for 
informing enabling policies exist, for example, in the Center for Medicare & 
Medicaid Innovation (CMMI) and the Patient-Centered Outcomes Research 
Institute (PCORI). CMMI and PCORI are in a position to fund demonstrations 
with the specific goals of coordinating all programs, interventions, and outreach 
efforts that are targeted at the patient and engaging a patient in a single, cohesive 
self-management plan. It would be similarly valuable in funding research that 
examines “translational” barriers to applying the sciences of health literacy, 
behavior change, and behavioral economics in real-world interventions.

Policy Implications

What policy directions can help us to shift to health partnerships between the 
care team and patients and a health system that attracts and supports engage-
ment? We need to craft our payment policies to foster a strong foundation of 
primary care to provide the kind of care that people value. Primary care and 
the professionals who provide it should be more equitably valued and more 
adequately compensated. Primary care has enormous potential to enhance 
engagement and to improve health outcomes, experience, and costs, but pay-
ment must be sufficient to support key elements of care that are essential to 
engagement, namely,

• formation of trusted relationships—the starting point for partnership, engage-
ment, and activation;

• shared care planning and decision making that are not isolated activities but 
an evolving process that extends to end-of-life care when appropriate;

• adequate clinician time and a team infrastructure for effective coordination 
and communication during and outside clinical visits;

• recognition of cultural and sociodemographic factors that influence health 
and health equity; and

• culturally and linguistically appropriate resources that help patients to engage 
in their health care.

It is equally important to rethink the payment incentives that we create for 
patients through the design of insurance benefits and to remove financial barriers, 
such as out-of-pocket costs that deter patients from following recommendations, 
getting needed care, or pursuing healthier behaviors.
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With changes in payment, we need to change the measurement system. Measurement 
and the information that it generates should be useful to and usable by patients and 
families. And, patients, families, and their advocates should be integrated as respected 
partners in measure development and care evaluation. More measures should be 
developed to use patient-generated data, including patient experience of care and 
patient-reported outcomes, such as functional status, symptom burden, and quality 
of life. We need innovative strategies for seamless collection of patient-generated 
data and for provision of feedback as part of clinical workflow, and we need to make 
data available quickly so that they can be used to guide clinical improvement.

Changing the payment system will not automatically change how professionals 
interact with patients. We need to change medical education and training and 
the approach to licensure and certification of practicing clinicians and health 
care organizations. The process of valuing individuals, patients, and families as 
genuine partners in managing health care should begin with provider education 
and training, including continuing education.

Health Literacy: How Can We Confuse People Less?

A fundamental requirement for greater democratization of health care is greater 
health literacy among its beneficiaries and participants. Access to and comprehension 
of information follow the gradient of literacy skills, which are well documented in 
our nation. In recent studies, patient adoption of “portals” (explained below) was 
far slower among those who had worse literacy skills. Less-literate older adults were 
less likely to own a smartphone, use the Internet to access health information, or 
communicate with health care providers via the Internet (Bailey et al., 2014). As 
much as 20 percent of our population will probably not contribute actively through 
personal engagement, because of literacy, language, physical, or mental limitations.

Applying Health Literacy Principles to Policy and Practice

Technologic advances and enthusiastic engagement by innovators and entre-
preneurs are moving quickly to make democratization of health care a reality. 
Policies are needed to address three elements: inclusiveness (with attention to 
the 20 percent of the population unlikely to participate readily in data input), 
infrastructure for health democratization (e.g., which data, services, cost and 
outcome metrics, and privacy protections to include), and user interface design 
(for easy access, navigation, and clarity).

Examples of Opportunities Related to Existing Legislation

The Patient Protection and Affordable Care Act (ACA). Nearly 36 per-
cent of American adults have low health literacy. As detailed in an Institute of 
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Medicine workshop summary (Health Literacy Implications for Health Care Reform), 
several ACA provisions directly acknowledge the need for greater attention to 
health literacy. As regulations are advanced, there are opportunities to ensure 
that all are able to access, navigate, and use health care in our country. The lens 
of health literacy can facilitate more effective communication with respect to 
specifics of coverage expansion (clarity in enrollment processes, network provid-
ers, costs and coverage, and use of health insurance), workforce training, and 
all patient information.

The Plain Writing Act of 2010. This act was a mandate for the federal gov-
ernment to use plain writing in documents issued to promote government com-
munication with the public. Federal employees are to be trained in plain writing; 
senior officials are designated to oversee the act’s implementation and a process to 
gauge compliance. With this federal legislation as background, what are specific 
opportunities at state and local levels to ensure clarity and foster less confusion 
as to what all people need to understand and do for their health and health care?

Telehealth

Alternatives to Face-to-Face Encounters

As long as physicians have been treating patients, they have done so mainly in a 
“visit,” an in-person clinical encounter. Those encounters have generally occurred 
in a physician’s office or in an emergency department or other hospital setting (other 
than house calls, which are not common today). Since the 1990s, some physicians 
have been using e-mail for communication with their patients (often called e-visits), 
including communication about clinical issues (in addition to administrative issues), 
which can help patients to determine their need for a visit or to obviate a visit. The 
use of ordinary e-mail has been largely eclipsed by the use of secure messaging for 
many physicians and patients, usually through patient portals as promoted by the 
Health Information Technology for Economic and Clinical Health Act. E-messaging 
is extremely efficient and desired by many patients, but it is still underused, and 
many patients say that their physicians do not respond readily. Secure messaging is 
asynchronous, so it is appropriate for issues that are nonurgent and not time sensi-
tive. But, sometimes it is more efficient to communicate in real time. For a century, 
physicians and patients have used the telephone for conversation. Today, we have 
other real-time communication options for patients (IOM, 2012).

Real-time video communication, often called telemedicine, can ameliorate 
barriers of space and time spent in traveling to and from a health care professional. 
It can substitute for face-to-face consultation between providers and patients, and 
it can make professional collaboration among health care colleagues accessible. 
Telemedicine has been shown to improve patient access to medical care, especially 
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in underserved areas, and to reduce costs to patients (Berman and Fenaughty, 
2005; Hailey et al., 2002; Keely et al., 2013). However, the adoption of such 
technologies has been hampered by lack of reimbursement and by variations 
and restrictions in state-by-state licensure rules that have kept physicians from 
practicing medicine outside the states in which they are licensed.

Patient-Generated Health Data

For many years, physicians have asked patients to monitor their weight, 
blood pressure, blood sugar, and other characteristics and report them to their 
physicians or care managers. A burgeoning of connected devices now makes it 
possible to monitor those entities and more—including physical activity, sleep, 
and heart rhythm—and to transmit them over the Internet. It can be done 
actively or passively for patients who are quite ill. As reimbursement is shifting 
to reward improved outcomes at lower cost, some practices have been gathering 
patient-generated biometric data, usually as part of a system of managing care 
that involves nonphysician staff with physicians involved as needed. But, patient-
generated health data (PGHD) must go beyond biometric data and encompass 
patient-reported outcomes, values and preferences, pain scores, and adherence. 
For PGHD to be incorporated into practice, consideration must be given to

• practice and patient workflow;
• seamless integration into physician-practice tools, such as the electronic 

health record;
• appropriate incentives; and
• accuracy of the devices.

Patient monitoring in combination with a human component (not as an isolated 
patient activity) has been shown to improve outcomes, reduce health care costs, 
and prevent unnecessary hospital admissions (Agboola et al., 2015; Jethwani et 
al., 2012; Watson et al., 2012).

Policy Issues

To facilitate widespread use of telemedicine, policies that are consistent among 
states must be developed, for example:

• reimbursement for visits that is based on what was done, not on the channel 
used to conduct the visits;

• reciprocal state professional-licensure approaches or a federal approach to 
telehealth licensure;
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• simplified, risk-based Food and Drug Administration approval of self-mon-
itoring technologies; and

• increased funding for evaluation of non-visit-based care programs and 
technologies.

Shared Planning for Health

As in so many other aspects of modern life, transparent communication is help-
ing to inform and rationalize health care. One example of such transparency is 
OpenNotes (Delbanco et al., 2012), a national initiative funded by several national 
philanthropies that urges health care providers to offer patients electronic access to 
the visit notes written by their doctors, nurses, and other clinicians. The goals are 
to improve communication and to engage patients (and their families) in care more 
actively. Although it was initiated in primary care, the OpenNotes movement has 
expanded to include medical and surgical specialties. Mental health professionals are 
increasingly offering patients their notes as part of the psychotherapeutic process, and 
fully transparent records are being shared in emergency rooms, on hospital wards, 
and in intensive-care units. Close to 10 million Americans have access to OpenNotes 
through patient portals. A growing number of studies indicate, for example, that invit-
ing patients to read their notes may improve medication adherence, help patients to 
build more trusting and efficient partnerships with the care team for chronic-disease 
management, and improve patient safety (Bell et al., 2015a). As people become the 
primary stewards of their own journey through health and illness, striking oppor-
tunities for increasingly constructive patient engagement are on the horizon. For 
example, clinic notes, shaped largely by requirements for fee-for-service billing and, 
more recently, quality documentation, will need to evolve to play a greater role in 
informing patients about their health and treatment. And, the OpenNotes move-
ment has demonstrated the potential to improve the accuracy of notes by inviting 
patients to examine, confirm, and correct physicians’ records (Bell et al., 2015a,b)

Vital Directions

1. Focus health financing on health. Continue to advance payment-reform 
policies that provide incentives for providers’ comprehensive and long-term 
thinking about investment to promote health, including increased recogni-
tion of primary care as a central tenet of health reform to improve outcomes.

2. Measure what matters most to people. Change the system of measuring 
quality to assess and reward performance on the basis of “measures that matter” 
to individuals, patients, and families. Fund development of specific measures that 
matter by the end of 2017, to be implemented in 2018 and affect payment in 2020.
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3. Include needed social services and health literacy in health financ-
ing. Experiment with greater use of Medicare, Medicaid, and private 
health-insurance funding for social and human services that demonstrate 
favorable effects on health outcomes or costs. Included in this should be 
health literacy services to ensure that information, processes, and delivery 
of health care in all settings align with the skills and abilities of all people.

4. Streamline access to validated telehealth tools. Reconcile state-by-state 
regulatory barriers to telehealth and other online means of providing relevant, 
convenient, timely information about individuals’ health at times of need.

Conclusion

There is little disagreement on the substantial potential value of engaging patients 
and their family caregivers in managing health care. In fact, effective engagement 
of individuals and their families is key to succeeding under accountable-health 
models. Today, individual engagement happens in an uncoordinated way that 
does not take advantage of the scientific findings on how effective engagement 
must connect with the activities of everyday life. Individuals are facing increasing 
financial risk associated with health care decisions, but they lack tools for making 
informed decisions, namely patient-relevant data on options, outcomes, provider 
performance, and cost. Accelerating changes in health systems and technology 
support of patient engagement will require bold and deliberate restructuring of 
the payment system to reward value over volume. Despite widespread agreement 
on this general direction, wholesale behavior change throughout the health care 
enterprise awaits precise specifications of measures that appropriately assess whether 
services provided by health systems improve the health of individuals and commu-
nities. Public policies that unambiguously reward improving health will not only 
make the country’s priorities clear but will also motivate health systems to develop 
innovative solutions aligned with the national move toward a culture of health.

SUMMARY RECOMMENDATIONS FOR  
VITAL DIRECTIONS

1. Focus health financing on health.
2. Measure what matters most to people.
3. Include needed social services and health literacy in health financing.
4. Streamline access to validated telehealth tools.
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WOR K FORCE FOR 21ST-CENTURY HEALTH  
AND HEALTH CAR E
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Berkowitz, PhD, RN, Robert Phillips, MD, MSPH, David Sklar, MD, Glenn 
D. Steele Jr., MD, PhD, and George E. Thibault, MD

America’s health and health care workforce is made up of people in many 
occupations, generally categorized as clinicians and people in technical and 

supporting occupations. Health care accounts for one-fifth of jobs in America; 
according to the Bureau of Labor Statistics, health care occupations will consti-
tute the fastest-growing occupational segment in the next decade, accounting 
for one-fourth of new jobs (BLS, 2016). In this perspective, we do not attempt 
a quantitative assessment of the size or distribution of the American health and 
health care workforce or of the numerous studies and projections of workforce 
supply and demand (AAMC, 2016; US nursing workforce, 2014). Rather, we 
examine the roles, relationships, and capabilities of today’s health and health care 
workforce and how they must evolve to serve the needs of the American people 
better throughout the 21st century.

Today, our health care system is in the midst of a transition from the tradi-
tional fee-for-service approach toward value-based models of care delivery. This 
reformation of care delivery and management is intended to make care more 
patient-centric and person-centric while reining in health care costs by keep-
ing people healthy, reducing unnecessary treatment and duplication of services, 
emphasizing smooth continuity of care within and among sites, and improving 
the alignment between clinical need and delivery site.

In value-based models, health care providers are paid on the basis of keeping 
healthy patients healthy while caring for and improving the health of those suffering 
from acute and chronic illness with cost-effective and evidence-based treatments. 
Successfully executing those models and achieving the high level of efficiency 
intended requires not only seamless coordination among care providers but integrated 
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approaches to care centered on the specific needs of individual patients and segments 
of the patient population that have similar health conditions and characteristics. 
Health care organizations, assuming the risk for both health outcomes and costs, 
are increasingly using patient-targeting models (in which the patient population is 
stratified according to health risk and care use) to deliver efficient and effective care.

It is increasingly clear that the current health care system is not generally 
organized to serve the many patient subpopulations that exist. Notably, there is 
neither an operating model nor a financing model that allows a single doctor to 
discharge adequately and simultaneously the responsibilities of promoting popula-
tion health, treating major episodes of illness and injury, delivering chronic-disease 
care optimally, and attending to the special needs of patients at the end of their 
lives. To deliver efficient and high-quality care, the US health care workforce 
will need to be organized to be responsive to the needs of individual patients.

To deliver integrated care within these clinical clusters, the US health system will 
need to recruit, educate, and sustain a diverse health and health care workforce that is 
comfortable working collaboratively in interdisciplinary teams, is technically skilled, 
and is adept at harnessing the capabilities of modern health information technology.

In identifying the vital directions for the future of America’s health and health 
care workforce, we examine the vital health and health care needs of broad seg-
ments of the American populace with particular attention to characteristics of 
health status and corresponding health care use:

• People who are generally healthy and experience only intermittent and minor 
episodes of illness or injury, including those who need maternity and perinatal 
services for healthy newborns.

• People experiencing acute and major episodes of illness and injury.
• People who have significant chronic medical and behavioral conditions, 

especially those who have multiple, co-occurring conditions.
• People approaching the end of their natural lifespan who have unique and 

special health care needs, regardless of their status with respect to a particular 
diagnosis.

The Population in Good Health: 
A Workforce to Keep People Healthy and to 

Promote Population Health

Since 1900, Americans’ life expectancy has increased by more than 30 years, 
more than about three-fourths of which can be attributed to public health 
(Bunker et al., 1994). In productivity terms, that clearly is an impressive record 
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for public health and prevention and underscores the potential for better health 
and lower costs. Healthy people consume far less health care than people who 
are seriously ill or injured. A study published in 2012 determined that half the 
US population accounts for only 2.7 percent of annual health care expenditures 
of $1.35 trillion (Cohen, 2014). The healthy half of Medicare beneficiaries uses 
less than 4 percent of program spending whereas the sickest 5 percent consume 
43 percent of program spending (CBO, 2005). A recent population-health study 
in the province of Ontario, Canada, found a similar distribution of use: the health 
care expenditures of the healthiest 50 percent of the population accounted for 
2.9 percent of overall spending (Wodchis et al., 2016). Moreover, there was sta-
bility of that group: only 3.5 percent of the group moved into the top 10 percent 
of spending in either of the 2 years after the initial study period.

Risks and opportunities are inherent in focusing on the half of the US popula-
tion that has low health care spending. The “healthy half” is not typically studied, 
because it does not account for a substantial amount of health care spending per 
capita, but it does consist of about 162 million people. Promoting and sustaining 
the health of that group and expanding its size could have dramatic downstream 
effects on health care spending in the United States (McGinnis et al., 2002). 
To engage the members of the group and, ideally, to grow their numbers, we 
need to understand the behavioral, biomedical, social, and environmental fac-
tors that result in the greatest health benefit. That will enable us to construct a 
health workforce capable of developing new and effective ways to promote both 
individual and population health, discourage harmful behaviors, and deliver 
cost-effective preventive services (IOM, 2003).

Committing to that vision will require a new way of thinking about how we 
measure and track health status. If we think about health status as an integration 
of individual-health data and metrics that track the health of populations, much 
work will be needed to develop and test evidence-based measures of overall 
health (IOM, 2015a). The goal is to engage not only individuals but also groups 
and communities in establishing and supporting the services and environments 
that, early in life, set the stage for long-term health prospects throughout the 
lifespan (IOM, 2000).

A workforce committed to improving population health will require new roles 
and expertise outside the traditional boundaries of public health. McGinnis et 
al. have described the relative contributions of several domains to early mortal-
ity in the United States: genetics, 30 percent; social circumstances, 15 percent; 
environmental exposures, 5 percent; behavioral choices, 40 percent; and short-
falls in medical care, 10 percent (McGinnis et al., 2002). A workforce oriented 
toward health promotion and health protection will need skills in assessing 
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and addressing social determinants of health, will need knowledge of effective 
prevention strategies, and will need the ability to communicate (using both 
traditional and nontraditional media) to engage an increasingly skeptical public.

In addition to population-health skills, the workforce will need preventive-
medicine skills. The US Preventive Services Task Force (USPSTF) recommends 
a variety of tests or examinations that can help to set priorities for the efforts of 
this future workforce (USPSTF, 2002). For example, the USPSTF recommends 
mammography for women 40 years old and older every 1–2 years. It also recom-
mends a one-time screening for abdominal aortic aneurysm for men 65–75 years 
old who have ever smoked. Those recommended screening examinations are now 
covered by most insurance plans without cost sharing (Health policy brief, 2010). 
The professional roles associated with keeping people healthy and understanding 
the risks associated with disease will require expertise in a broad array of topics.

The workforce to assume those roles and provide those services will include 
not only physicians and nurses but public health and community health work-
ers. Public health is labor-intensive work, especially in low-income and disad-
vantaged communities. Physicians constitute the most expensive type of health 
care manpower. In the future, the task of health promotion and protection will 
increasingly use teams of registered nurses and nurse practitioners, physician 
assistants, behavioral-health specialists, social workers, informaticists, technolo-
gists, pharmacists, nutritionists, and others. New roles may emerge as well. For 
more than 45 years, Americans have entrusted their prehospital medical care to 
paramedics and emergency medical technicians, who are remotely supervised 
by licensed physician medical directors. The day may come when telemedicine-
enabled “primary-care technicians” equipped with smartphones or tablet com-
puters work the same way (Kellermann et al., 2013).

Many intermittent illnesses, such as upper respiratory infections, affecting those 
who are generally healthy are time limited and may be managed by the patient 
or family with telehealth advice. Locations for accessing services may include 
the Internet, pharmacy or big-box, retail-based clinics, and urgent-care centers 
in addition to traditional primary care, hospital outpatient clinics, and health 
departments. Although members of the healthy population are not heavy users 
of care, ready access to their medical home should be ensured through telehealth, 
remotely supervised members of the primary care team, or, if required, office visits. 
Otherwise, delays in care will undermine patients’ confidence in the effectiveness 
of the health care system and drive them to seek care outside their medical home.

If we want to expand the proportion of the population that remains in good 
health for the vast majority of their lifespan, we will need to train workforces 
that are comfortable in working in cooperative teams and at the interfaces of 
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health care, behavioral interventions, social services, and even the justice system. 
That will require educational pathways and evidence-based practice guidelines to 
train and support a new generation of health and health care workers—dedicated 
professionals who are prepared to deliver excellent and affordable preventive care 
to individuals, families, and entire communities.

The Population That Has Acute Illness or 
Injury: A Workforce to Care for People Who 

Experience Major Episodes of Illness or Injury

Despite effective health-promotion and injury-prevention programs, a substantial 
minority of Americans will continue to experience unexpected serious health 
events (such as a very premature birth, cancer, or a serious injury due to a fall 
or car crash). Others will develop one or more common chronic conditions 
(such as hypertension) that, if improperly managed or ignored, could progress 
to cardiovascular disease, stroke, cancer, respiratory disorders, or kidney failure. 
America’s future health and health care workforce will need providers who can 
manage those problems thoughtfully, skillfully, and compassionately without 
the fragmentation and discontinuities of care that bedevil many health care 
encounters today.

Some aspects of medical care can be managed only with complex or technically 
demanding procedures, so we will always need an adequate supply of highly trained 
and skilled specialist physicians, nurses, and other expert providers. However, 
there are worrisome signs of a looming shortage of some specialist physicians and 
a chronic shortage of registered nurses in primary care. Even now, as our nation’s 
population grows and the baby-boom generation ages, increasing numbers of 
experienced health care professionals are approaching retirement age. It is not 
clear how we will replace them with the current nursing-school infrastructure 
(largely a shortage of nurse educators and insufficient clinical placements) and 
a fixed number of Medicare-funded, graduate, medical-education residency 
positions. As we proceed further into the 21st century, we will confront an 
aging population and society’s growing expectation of a fully functional, longer 
life. Those trends foreshadow a continuing need for specialty and subspecialty 
expertise in the care of patients who have acute illness or severe injury. Educating 
our future workforce to deal with major illness and injury will continue to be a 
public necessity regardless of possible changes in how workforce training occurs, 
where it occurs, and who funds it (IOM, 2014).

Several caveats make the projection of specialty and subspecialty manpower 
highly uncertain. First, and perhaps most important, there will be continuous 
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reengineering of who does what during episodes of acute care. The historical 
disciplined-centered argument over which specialty is “in charge” will give way 
to an approach focused on achieving optimal team performance and reproducible 
results at the lowest cost. That approach will be increasingly important as pay-
ment shifts from fee-for-service reimbursement to paying for bundles (episodes) 
of work, partial or full capitation, and global budgets.

Second, care that was traditionally confined to hospital venues will expand 
to include the acute and postacute continuum. That is already happening with 
outpatient surgery and with prehospital performance of electrocardiography 
and initiation of acute care by paramedics. In the future, posthospital care will 
also grow and be delivered by visiting nurses and “community paramedicine.” 
Individual episodes of care, such as joint replacements, are already expanding to 
encompass preparation before hospitalization, acute care, and rehabilitation after 
hospital discharge. Care redesign will increasingly engage caregivers who were 
not previously involved in the acute intervention process. It will also sometimes 
compel judicious and targeted involvement by highly specialized interventional-
ists. Those changes will necessarily affect undergraduate and graduate medical 
and nursing education and increase the importance of training in interdisciplin-
ary practice.

Third, regionalization of care, in which health care institutions within a 
defined geographic area are centrally organized and managed, may reduce the 
number of interventional specialists that are needed. If regional health systems 
and state-based trauma-care and emergency-care networks start to funnel their 
most challenging cases to a smaller number of high-performing centers, the 
result may be the high procedural volumes needed to produce more consistent 
high-quality outcomes than currently occur in many densely served and highly 
competitive markets (IOM, 2010).

Finally, the relationship between those who give and those who receive care, 
even in acute-care settings, will evolve as patients become more active partici-
pants in their health care. That will affect not only how care is provided but who 
provides it. It may also influence how much care is deemed worthwhile (not only 
by providers but by patients and their families). As standardized outcome data 
become more publicly available and better understood by patients and purchas-
ers, the choice of providers will increasingly be driven by objective information 
about quality and price rather than by a vague sense of “reputation.” That will also 
require the availability of those who will be able to translate applications of the 
information and tools for direct personal management of care choice and processes.

All those societal and technologic changes will put pressure on the regulatory 
and self-regulatory (disciplined-based) structures that until now have effectively 
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maintained the status quo. Regulatory-policy change may be necessary to facili-
tate needed progress in care delivery. With so many intersecting forces in play, 
estimating future manpower needs will be a dynamic and ever-more-complex 
task. We remain convinced, however, that caring for others will continue to 
be an extraordinarily popular and well-regarded component of our social and 
economic enterprise.

The Population That Has Chronic Disease and 
Multiple Comorbidities: A Workforce to Serve 

People Who Have Chronic Medical  
or Behavioral Conditions

This group includes people who have medical conditions that are not curable 
but can be treated for and managed so that they can lead productive lives with 
reasonable hope of normal life expectancy. It includes those who live in a chronic 
state of difficult life circumstances caused by low income, poor education, unstable 
housing, food deprivation, obesity, mobility restrictions, and substance abuse.

Although the future “chronic-condition” workforce will have much in com-
mon with the workforce that focuses on health promotion, those who focus on 
chronic-disease care will be expected to develop sustained relationships with 
chronic-disease patients and family caregivers even in the absence of acute illness 
or injury. Those relationships matter because patients and family caregivers are 
essential partners in the caregiving team.

The cases of patients who have chronic conditions are inherently complex. That 
is particularly true of those who have multiple health problems, those who have 
comorbid behavioral health issues (mental health or substance-abuse conditions), 
and those whose conditions are compounded by adverse health determinants. 
Management of complexity often requires the collective expertise of a team of 
problem solvers that are attuned to the social, physical, and economic condi-
tions in which their patients live. To meet the needs of the growing number of 
patients who have multiple chronic conditions or behavioral health issues, we 
need a health care workforce that looks and behaves differently from the current 
one and is linked and integrated by team skills, communication strategies, and 
technology tools in a much more effective fashion.

In 2010, half the US noninstitutionalized adult population had at least one 
chronic condition, and half of these had two or more chronic conditions (Ward 
and Schiller, 2013). In 2012, one-tenth of adults said that they felt sad, and 
one-sixth had felt nervous or restless in the preceding 30 days; these rates were 
doubled or worse in poor people (Blackwell and Clark, 2014). People who have 
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chronic disease compounded by behavioral health problems are more expensive 
to treat, and the poor and uninsured are more likely to have both. Having mul-
tiple chronic conditions reduces quality of life, but having a comorbid behavioral 
disorder lowers it substantially more (Mujica-Mota et al., 2015). Many people 
have demonstrated that outcomes are better if management of physical and behav-
ioral conditions is integrated and care is delivered by a multidisciplinary team 
(Bodenheimer et al., 2009; Mujica-Mota et al., 2015). Capacity to manage the 
growth in complex care while holding costs down depends on the development 
of multidisciplinary teams capable of delivering comprehensive care, particularly 
in primary care settings (Bodenheimer et al., 2009; Sinsky et al., 2013).

Those findings have important implications for educating health professionals 
to provide care for our nation’s neediest consumers. First, they must be educated 
interprofessionally to have the skills needed to work effectively in teams and 
practice collaboratively (Reeves et al., 2013). Accordingly, health profession-
als in training must have frequent and reinforcing experiences with learners in 
the other health professions. That is the only practical way to prepare doctors, 
nurses, and other health professionals to work effectively in teams to deliver the 
care that patients who have chronic diseases need. Second, those experiences 
must be less hospital based and instead based more in the community to align 
with the needs of patients (IOM, 1989, 2014). Training should also be longitu-
dinal and immersive. Third, health-workforce education needs to become more 
efficient and flexible. Regulations should allow individualization of training, 
interprofessional teaching, and multidisciplinary supervision to model a future 
built around collaborative care. In the future, interdisciplinary teams should 
have these features:

• Continuity should be provided through teams rather than reliance only on 
individual physicians or nurse practitioners. Within interdisciplinary teams, 
some members will forge sustained healing relationships with patients, and 
others will provide episodic support (Leleu and Minvielle, 2013). Information 
technology will enhance continuity and ensure timely access.

• Work should be distributed on the basis of the skills of the team members. 
Interdisciplinary teams should ensure a broad scope of practice and provide 
care in all settings, including patients’ homes (Bazemore et al., 2015; Mattke 
et al., 2015). That means having the best person perform specific tasks, add-
ing more team members when needed, and changing the roles of others 
(Bodenheimer and Sinsky, 2014).

• Case management should be targeted. The multidisciplinary teams will incor-
porate staff members who track patients’ health care visits and social-service 
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contacts. They will ensure smooth transitions of care from home to hospital and 
back again, and they will monitor fragile patients closely by using telehealth-
enabled community health workers, primary care technicians, and others who 
come from the communities that they serve (Kangovi et al., 2014; Kellermann et 
al., 2013). Recruiting team members who have relevant cultural, linguistic, and 
interpersonal skills will help teams to foster alliances with the patients, families, 
and communities that they serve. For that reason, the health care workforce of 
the future must be more diverse and culturally competent than the current one.

Complex patients require the talents and expertise of many who are inter- 
connected to work as one team of problem solvers who not only manage patients’ 
medical conditions but also address behavioral health and poor social conditions. 
Being organized in this way will help the team to improve care for individuals, 
achieve better health for populations, and lower the cost of care (Berwick et 
al., 2008).

The Population Facing Death and Dying:  
A Workforce to Care for People  

at the End of Life

Sooner or later, each of us faces the reality of death as an inescapable part of the 
human experience. In the United States, the number of elderly people who have 
comorbidities, frailties, and co-occurring physical and cognitive disabilities is 
growing rapidly (IOM, 2015b). Yet many patients who have incurable condi-
tions either have not considered or are unprepared to make decisions about their 
end-of-life care options. While the education and training of palliative-care and 
hospice-care professionals have improved greatly in the past two decades, the 
number of these specialists has remained small, so many patients receive their 
end-of-life care from other clinicians—typically those who treat advanced ill-
ness but lack specialized training in hospice and palliative care (IOM, 2015b). 
Policies that facilitate the education of providers who work with patients about 
their end-of-life options and are skilled in delivering palliative medicine and 
hospice care would offer an important source of comfort and support for patients 
and loved ones near the end of life.

Vital Directions

As the US health care system transitions to value-based models of care, health care 
organizations are increasingly turning to population-stratification approaches to 
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deliver care that is targeted, effective, and efficient. The United States will need 
a workforce that is responsive to that reformation of care delivery and manage-
ment and that is organized and trained to address the needs not only of individual 
patients but also of specific segments of the patient population. On the basis of our 
assessment of the health and health care needs of four critical patient populations— 
those in good health, those who are facing acute illness and injury, those who 
have chronic diseases and multiple comorbidities, and those at the end of life—we 
offer the following vital directions for the future health care workforce:

1. Assess and ensure the sufficiency of the front-line health care 
workforce. American health policy must continue to support a growing 
health care workforce devoted to keeping people healthy and to promoting 
population health. The ideal workforce to fulfill this mandate is diverse—
geographically, racially, ethnically, and religiously—and multidisciplinary. 
It consists of physicians, physician assistants, registered nurses, social work-
ers, nutritionists, exercise physiologists, and public health and other health 
professionals. Organized into multidisciplinary teams, these professionals 
can use technology to reengineer health care delivery, enhance community-
based health practices, extend the reach of clinicians, and increase access 
to care, particularly in isolated and rural communities. With expanded 
access to telehealth applications, the healthy population would no longer 
be constrained to receiving needed services at fixed sites of practice. People 
who experience minor episodes of illness or injury and who do not require 
a clinical procedure or access to expensive diagnostic and treatment tech-
nology could be managed more conveniently and less expensively close to 
home. Examples of telehealth services in Arkansas and New Mexico have 
demonstrated that patients need not travel long distances to achieve optimal 
primary care outcomes (Arora et al., 2007; Lowery et al., 2014).

2. Ensure an acute-care workforce that can provide timely accessi-
bility. The health care workforce serving patients who experience major 
episodes of illness and injury must reconstitute and reorganize to achieve 
better outcomes at lower cost. Serving patients who experience major 
episodes of illness and injury is expensive. It involves clinicians who have 
received many years of expensive education and training. Often, the care 
of such patients involves expensive technology, medicines, and long periods 
of treatment and recovery.

Reconstitution and reorganization of this segment of the health care 
workforce should aim to foster the regionalization and better targeting 
of these services. There is abundant evidence that in treatment of patients 
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who have malignancies, stroke, or cardiac conditions, demonstrable value 
is associated with bringing patients to the right place at the right time for 
the right reason quickly and efficiently. Regionalization of care will ensure 
that this segment of the health care workforce is serving enough patients to 
sustain skills, achieve optimal outcomes, and support high-quality training 
programs (IOM, 2010).

3. Develop the clinical and social service teams required to manage 
high-need chronic conditions. The health care workforce serving patients 
who live with chronic medical and behavioral conditions must be interdis-
ciplinary and team based and be organized around the unique needs and 
life circumstances of individual patients. Health care professionals serving 
patients who have chronic medical conditions encounter a more difficult 
medical-management challenge when the patients live in poverty or have 
mental health comorbidity. Chronic illness is also more complicated to 
treat when associated with obesity, substance abuse, or physical disability. 
Chronic-care management and individual life circumstances are inextricably 
linked. To serve patients effectively and to achieve optimal health outcomes, 
the workforce must have the collective education, skills, and capacity to 
help patients to live with their chronic conditions.

Diverse, interdisciplinary workforce teams that include community 
health workers, primary care technicians, and other occupational groups are 
needed for the effective health management of patients who have complex 
chronic diseases. Ideally, the teams would be characterized by high levels 
of integration, continuing engagement with patients and family caregivers 
in the absence of acute episodes, and adoption of home monitoring tech-
nologies to prevent expensive hospital admissions and avoidable visits to the 
emergency department. Practice-support services, in the model of the US 
Department of Agriculture Cooperative Extension, could facilitate team-
based care, and related demonstrations are under way (Bielaszka-DuVernay, 
2011; Phillips et al., 2013), as exemplified by the HERO program developed 
by the University of New Mexico’s Health Sciences Center.

4. Train the caregiver workforce so important at the end of life. 
America needs to make a “human” investment in health and health care 
professionals who serve patients at the end of their natural lifespan.

About 3 million Americans die each year. For too long we have attempted 
to serve the end-of-life care needs of patients as an extension of the work-
force that provides care for those who have advanced illness. Training and 
supporting more palliative-care and hospice-care professionals would reduce 
our reliance on health care professionals whose skills and talents are best 
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suited to caring for those who are suffering from acute or advanced illness 
or chronic disease. With added capacity in palliative care and hospice care, 
America can provide people with the end-of-life experience that each person 
desires, more often in a home or other noninstitutional setting.

SUMMARY RECOMMENDATIONS FOR  
VITAL DIRECTIONS

1. Assess and ensure the sufficiency of the frontline health care 
workforce.

2. Ensure an acute care workforce that can provide timely accessibility.
3. Develop the clinical and social service teams required to manage 

high-need chronic conditions.
4. Train the caregiver workforce so important at the end of life.
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Health information technology (HIT) has been seen as a vehicle for improving 
the quality and safety of health care, for gaining more accountability and 

value in purchasing, for advancing the role and engagement of consumers in pre-
vention and health decisions, for accelerating discovery and dissemination of new 
treatments, and for sharpening public health monitoring and surveillance. HIT has 
had high priority in the health care system under two presidential administrations, 
and it continues to enjoy strong bipartisan support at the state and federal levels.

When the federal HIT effort was launched in 2004 (The White House, 2004), 
four overriding national priorities were articulated: providing information tools, 
such as electronic health records (EHRs), to clinicians for use in patient care; 
connecting health information so that it follows patients throughout care and can 
be aggregated to advance health care delivery; supporting consumers with infor-
mation to help them to manage their care; and advancing public health, clinical 
trials, and other data-intensive activities. The 2004 HIT plan has been updated 
three times (in 2009, 2011, and 2015), but the core priorities remain similar.

The first national goal for HIT has been largely realized. Nearly all hospitals 
use EHRs to manage patient care (ONC, 2015a), as do growing numbers of 
physician practices, ancillary care facilities, and other sites of care (ONC, 2015b). 
There is widespread recognition that it is infeasible to operate a complex health 
care business today without having EHRs and other point-of-care information 
tools available for clinicians.
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The other three goals of the HIT plan have not been realized. Efforts to aggre-
gate and share information for specific patients longitudinally among providers 
have been aggressively pursued with some success but have been hindered by 
financial conflicts, proprietary barriers, legacy technology, obsolete regulations, 
and other challenges. Personalized consumer health information, although 
enjoying some advances in the form of portals and other online access tools, has 
not become widely used by consumers for a variety of reasons, including a lack 
of functionality and interoperability. Likewise, data-intensive sectors of health 
care—such as clinical trials, public health surveillance, and quality measurement— 
have not transformed their methods and rules to take advantage of the ubiquity 
of electronic health information.

Numerous detailed studies have shown how HIT can yield value through 
information availability, prompts, guidelines, and other decision influencers. 
However, no studies have shown a favorable aggregated effect of HIT throughout 
the industry. Indeed, studies in the last decade that have forecasted substantial 
savings from HIT investment have been called into question as overoptimistic. 
Yet, nearly all expectations for change in the health care system articulated today 
rely in some way on HIT and health care information.

As the adoption of EHRs slows and federal incentives through the Health 
Information Technology for Economic and Clinical Health Act wind down, 
substantial discussion is under way about how to reset the HIT agenda. Having 
considered the numerous options for major federal goals for HIT over the next 
5 years, we have identified nine central themes in three focus areas:

• Focus Area 1: Technical underpinnings
Key Issue 1: Data standards and achieving interoperability at scale
Key Issue 2: Interoperability with consumer health technology
Key Issue 3:  Improving patient identification and matching to support 

interoperability
Key Issue 4: Service-oriented architectures and Web-based services

• Focus Area 2: Use cases
Key Issue 5:  Enfranchising vulnerable populations and improving care for 

chronic disease
Key Issue 6: Health data and public health
Key Issue 7: Accelerating use of aggregated health information and research

• Focus Area 3: Enablers
Key Issue 8: Building a HIT workforce
Key Issue 9: Creating a trust fabric for health services: privacy and security
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Federal policymakers should recognize that information technology will bring 
massive changes to health care with or without further government action. The 
changes will be driven by adoption of technology throughout our society, rapid 
changes in HIT innovation, and economic pressures on health care. Instead of 
increasing the pace of HIT or picking the more advantageous innovations, policy 
and policymakers should ensure that the changes that are already under way improve 
utility and advance the broader principles that the United States maintains for safe, 
privacy-preserving, equitable, responsive, high-quality, and cost-effective health care.

Key Issues
Data Standards and Achieving Interoperability at Scale

Many have concluded that the Meaningful Use goals of improved quality, 
safety, and efficiency cannot be reached until more data are shared for more pur-
poses, with sharing integrated into the routine, health care–delivery workflow. 
As currently designed, HIT and the applicable regulations can slow the routine 
provision of health care. Enablers of efficiency—such as accurate, transparent, 
and actionable payer information available at the point of care; the ability to 
reuse structured health information for health care operations and administra-
tion; and documentation well suited for care in the 21st century—could help to 
achieve efficiency goals. Sharing data more broadly can enhance care coordina-
tion, ensuring that patients’ lifetime medical records travel among all providers. 
Redundant and unnecessary testing can be reduced. Physician orders for life-
sustaining treatment can be communicated broadly. One estimate suggests that 
$80 billion could be saved annually if a comprehensive program of EHR data 
sharing was widely implemented (Hillestad et al., 2005).

Opportunities and Policy Alternatives

Data standards are necessary but not sufficient for interoperability. Supporting 
infrastructure, policies, and incentives to share data are the rate-limiting elements.

• Patient identification. Aggregating patient data among organizations requires 
uniquely identifying each patient; an exact match of first name, last name, 
and date of birth is often not specific enough to be useful or safe. The country 
needs a voluntary national health care identifier, possibly modeled after the 
Transportation Security Administration Pre Global Entry program, that could 
provide patients a number to be used among disparate institutions to share 
their health care information with consent. (See also Key Issue 3.)
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• Provider directory. There is no national provider directory that contains the 
electronic addresses of clinicians and hospitals for exchanging health care 
information, and this complicates the delivery of electronic data. The Centers 
for Medicare & Medicaid Services could host such an electronic directory, 
using the National Provider Identifier database as a starting point.

• Simpler standards for clinical summary exchange. There are many good standards 
in health care for clinical summaries, but some are so complex that trained 
clinical informaticists are needed to generate and parse clinical data summa-
ries. In addition, the available optionality of standards for clinical summaries 
makes it difficult to engineer a universal import solution. We need a single 
document standard for clinical summaries with little optionality.

• Simpler standards for discrete data exchange. Using simpler standards for discrete 
data exchange, such as Fast Healthcare Interoperability Resources (FHIR), 
will enhance data liquidity and enable an ecosystem of new “apps” to evolve. 
Innovation will accelerate when developers can use agile development meth-
ods to create consumer-facing and provider-facing mobile technology that 
layers onto existing EHRs. The federal government can convene experts and 
recommend standards that are fit for purpose, but most of the standards’ work 
should take place in the private sector.

• Data governance. Every state has different privacy policies that complicate the 
release and sharing of patient information. We need to rationalize heterogeneous 
state and local policies for data exchange and use. The federal government could 
provide a framework or guideline that enables states and localities to reduce 
the number of variations in data use and reciprocal support agreements. A 
single national centralized policy is unlikely to be practical in the short term.

Potential Effect and Tracking Benchmarks

The Meaningful Use program was successful in encouraging adoption of EHRs 
in hospitals and clinician offices, but it did not substantially promote interoper-
ability. If future federal programs focus on enabling infrastructure, creating trust, 
and streamlining heterogeneous policies, barriers will be reduced and stakeholders 
will exchange data that support high-value use cases, such as transitions of care, 
outcomes measurement, and public health reporting. Prescriptive regulations and 
burdensome certification requirements are not the answer. Creating incentives, 
such as merit-based payment approaches to use the enablers listed above, will 
accelerate widespread interoperability.

Overall success can be measured by surveying stakeholders and determining 
whether their electronic systems are exchanging data in ways that add value in 
their daily health care activities, including the number of records exchanged by 
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using a national patient identifier, the number of lookups in a national provider-
directory infrastructure, the number of new apps available to clinicians that use 
the standards and support their workflows, and the number of organizations that 
have successful bidirectional data exchange.

Interoperability with Consumer Health Technology

Historically, health care data systems have been optimized to address specific 
and localized needs. Administrative data were optimized to reimburse for health 
care services, medical-records data to document care and to detect adverse drug 
events, and prescribing and pharmacy systems to fill prescriptions and adjudicate 
payment. Efforts to standardize health care data have been under way for decades 
through a number of standards bodies, each addressing different technologies.

Coordination of those efforts has gained momentum only in the last decade as a 
result of three factors: advances in hardware, software, and network technologies 
that made interoperability economically feasible; federal mandates, alternative 
payment models, and programs that support innovative approaches; and public 
expectations that have led to an array of new consumer-focused products and 
services seeking to address unmet health needs.

Opportunities

A number of factors, from higher out-of-pocket costs to lack of primary 
care availability, are driving patient demand for and acceptance of alternative 
approaches to their care, including the use of retail clinics and a growing catalog 
of health care products that rely on mobile, “wearable,” and home-based tech-
nologies. These demands provide both the opportunity and the necessity of a 
broader view of interoperability among new consumer health technologies and 
medical devices, traditional and nontraditional health care providers, and other 
components of our health care system.

Traditional payers and providers face two challenges. They will need to 
increase their investment in the integration of data to improve care delivery and 
in measuring the effect of integrated care-management programs. Hospitals in 
particular will need to focus on ensuring interoperability in their own technolo-
gies while addressing postdischarge care in collaboration with payers, families, 
and other providers. At the same time, payers and providers will need to invest 
in integration with the emerging consumer health technology market.

Policy Alternatives

Unlike the more traditional, highly regulated health care technologies, new 
consumer health care products based on mobile or home-based technologies have 
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not yet been constrained by regulatory policies. The new approaches are largely 
out of the control of any individual entity. Data are managed not by a hospital or 
health plan but instead by firms new to health care. Security and privacy preserva-
tion are not regulated by the Health Insurance Portability and Accountability Act 
(HIPAA) but instead in accordance with minimal standards set by other agencies. 
The technologies are driven by consumer demand, not payment mechanisms 
shaped by federal programs. The market for the new technologies is evolving 
as buyers and sellers begin to understand their individual and collective value.

Policymakers should create incentive structures that recognize the essential 
balance between market-based innovations and prescriptive technical standards. 
We are still experimenting with new approaches, and premature declaration of 
winners may forestall innovation. Interoperability standards should therefore be 
incremental so that they can retain a degree of freedom while maintaining core 
communication standards.

Initially, steps should be taken to ensure that devices at all levels of product 
maturity are given common data-transmission standards that address public 
concern about privacy and the market need for effective communication, such 
as TCP/IP (Transmission Control Protocol and Internet Protocol) with TLS 
(Transport Layer Security). As new technical innovations and care models 
become more mature, they should adhere to interoperability standards adopted 
in hospitals and ambulatory care settings. Respect of data standards is essential for 
data integration, maintaining data integrity, and ensuring privacy and security. 
Ultimately, interoperability is a matter of trust best achieved through stronger 
bonds between informed consumers and their local health care providers.

Standards for application programming interfaces (APIs) into and out of EHRs 
should be specified. The current HIT certification standards and criteria include 
certification of an API that enables retrieval of EHR data but that specifies no stan-
dards and is not bidirectional. Such standards would support both interoperability 
among EHRs and interoperability between consumer health technology and EHRs.

Potential Effect and Tracking Benchmarks

Extending interoperability to individuals, their homes, and their personal devices 
offers the prospect of improvement in health engagement, health behavior, and 
health-services delivery and the opportunity to measure and improve individual 
and population health. Benchmarks include the extent to which person-based 
and mobile technologies can interoperate with one another and with systems 
used by hospitals and other care providers. Policymakers should proceed cau-
tiously in ways that improve safety and efficiency while markets evolve without 
impeding innovation that promises even greater long-term benefit.
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Improving Patient Identification and Matching to Support Interoperability

Increasing the level of information sharing—supported by the interoperability of 
systems—requires substantially improved methods for accurately identifying patients 
and matching their records throughout the health care system. The need for a national 
strategy for identification and matching has become more urgent in light of the 
increasingly digitized state of the US health care system and the substantial increase in 
demands and policies for accelerating electronic information sharing. Actions under 
way in the private sector can assist in migrating toward a national strategy, but federal 
action is needed to facilitate accurate identification and matching of patient data to 
support widespread information sharing and interoperability in the United States.

Opportunities

The most important barrier to a nationwide strategy for patient identifica-
tion and matching is a law passed by Congress in 1999 that prohibits the US 
Department of Health and Human Services (HHS) from using any of its funds 
to develop a unique patient identifier without the express approval of Congress 
(US Congress, 1998). As a result, HHS has not promulgated policies or standards 
that would specifically facilitate the matching of patient data among systems. 
Other barriers to progress include the lack of agreement on and availability of 
data fields needed for matching and variability in the quality of data used for 
matching—variability that is due in part to the lack of standards.

The risks associated with the lack of a common patient identification and matching 
strategy are important. Rates of false-positive and false-negative errors in patient 
data matching, which a considerable percentage of chief information officers believe 
exceed the industry standard of 8 percent in their health records (CHIME, 2012), 
can result in suboptimal care and medical errors. Incorrectly matching a patient to 
a health record may also have privacy and security implications—such as wrong-
ful disclosure—in addition to the risks associated with treatment that is based on 
another patient’s health information (Bipartisan Policy Center, 2012). The cost 
and resources associated with addressing matching problems are considerable. One 
health care system estimated that it could save $4–5 million per year simply by 
doing a better job of matching records (Conn, 2016). In a recent survey of health 
information management professionals, 57 percent spent time in sorting through 
patient-matching duplicates regularly, often weekly (Dooling et al., 2016).

Policy Alternatives

A 2014 report of the Office of the National Coordinator for Health Information 
Technology (ONC) called for the standardization of specific demographic fields 
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or data elements, the introduction of EHR certification criteria that would 
require the capture of such data elements according to standards, and broad 
collaboration on industry best practices to inform policy and practice (Morris et 
al., 2014). In February 2016, the US Senate Committee on Health, Education, 
Labor, and Pensions approved S. 2511, the Improving Health Information Technology 
Act, which proposes conducting a Government Accountability Office study to 
evaluate current patient-matching methods, define additional data elements to 
assist in matching, agree on a minimum set of elements that need to be collected 
and exchanged, and require EHRs to have the ability to contain particular fields 
by using specific standards (US Senate Committee on Health, Education, Labor, 
and Pensions, 2016).

To accelerate progress toward identification and matching, Congress should 
continue its efforts to advance accurate patient identification and matching by 
formally authorizing HHS to adopt and promulgate standards for patient iden-
tification and matching. HHS should adopt—through formal rule making—a 
common set of specific demographic fields or data elements to be used for patient 
matching in the United States and a common set of standards for such data elements.

Advances in the identification and accurate matching of patient data are also 
being encouraged by the private sector. The College of Healthcare Information 
Management Executives (CHIME) recently announced a National Patient ID 
Challenge with HeroX, offering $1 million in prizes to encourage developers to 
find a universal solution for accurately matching patients with their health care 
information (CHIME, 2016). The nonprofit Sequoia Project recently released a 
framework for cross-organizational patient-identity management (The Sequoia 
Project, 2016). The private sector should continue to innovate and improve 
algorithms for matching, building on the common standards adopted by the 
federal government. Efforts to develop and implement methods for testing and 
publishing outcomes on the effectiveness of alternative methods should continue.

Potential Effect and Tracking Benchmarks

Advances in patient identification and matching have the potential to reduce 
the rate of incorrect matching of patients to health records. Likewise, the cost and 
resources associated with correcting matching problems could be reduced. Those two 
factors—patient-matching error rates and associated expenditures—could serve as 
tracking benchmarks for the adoption of patient identification and matching standards.

The lack of a national strategy for identification and matching constitutes a 
serious barrier to realization of the full value of electronic information sharing 
to support the delivery of and payment for care, advances in biomedical innova-
tion, and empowerment of patients. The policy suggestions outlined here are 
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politically feasible and achievable in the near term and would have a favorable 
effect on interoperability and information sharing in the United States.

Service-Oriented Architectures and Web-Based Services

On the whole, the EHR systems in use today are well suited to managing 
health care reimbursements and meeting certification requirements, but the 
end users—clinicians and nurses—have found themselves grappling with EHR 
software often developed during the pre-Internet era. Furthermore, EHRs offer 
a clinician information entered previously but not the wide array of data and 
Web-based services (such as advanced decision support) that could and should 
drive cost-efficient care and decision making (Weber et al., 2014). Realizing a 
return on the substantial investment in EHRs means unlocking the point of care 
and opening it up to modern, Web-based software applications, local intranets, 
and mobile devices and fitting EHRs into a dynamic, state-of-the-art, rapidly 
evolving information infrastructure.

Opportunities

A truly flexible and adaptable HIT infrastructure becomes possible if the health 
system can converge on two key forms of interoperability. The first is substitut-
ability—the easy addition of third-party apps to or their deletion from EHRs 
(Mandl and Kohane, 2009) to permit a tailored end-user experience (Mandl and 
Kohane, 2012). The second is the adoption of a standardized, service-oriented 
architecture (SOA) for clinical decision support (CDS) (Loya et al., 2014), which 
separates CDS rules from the EHR itself and allows recommendations or rules 
to be added, deleted, or updated through a Web-based service.

An ecosystem of substitutable apps requires standardized, open, and public 
APIs defining how apps can connect to any EHR or data warehouse (Mandl et 
al., 2015). The 2015 EHR certification criteria include a requirement for APIs 
to access EHR data but do not specify standards. An SOA-based CDS standard 
requires agreement on implementation of EHR triggers that launch decision 
support and on the mechanism to display advice from the third-party service or 
to launch an app in response to the trigger.

Policy Alternatives

Standards for APIs that enable EHR query and retrieval of EHR data from 
web and mobile apps and upload of health data from apps should be incorporated 
into EHR certification criteria. App developers will be able to build apps that 
interoperate bidirectionally with EHRs; this will bring greater utility to the 
apps and greater value to the consumer. (See Key Issue 2.)
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Policies should support uptake of the APIs and standards to support SOA CDS. 
That can happen in three ways: EHR vendors can build specified standards into 
their products, IT-savvy health care organizations can “retrofit” an API onto 
existing HIT, and organizations can extract data from EHRs and run an API 
and CDS on EHR data replicates in a parallel database.

The 2015 edition of the HIT certification standards and criteria specifically 
embraces the use of APIs as a strategy for engaging patients and for enabling 
efficient information sharing among providers. But, increased specificity is more 
likely to produce the desired state—support of a common, public, vendor-agnostic 
API that allows third-party developers to build external applications and services 
that integrate with point-of-care HIT products. Rule making under the Merit-
Based Incentive Payment System (MIPS) is another opportunity for influence 
as the Medicare Access and CHIP Reauthorization Act mandates a Meaningful 
Use component within MIPS.

Potential Effect and Tracking Benchmarks

Those suggestions would build on existing “patient engagement” and “applica-
tion access” certification criteria, namely, requirements for incorporating APIs into 
EHRs and enabling a patient to request that his or her data be transmitted to a 
third party. Fortunately, vendors are taking the initiative with the Argonaut Project 
(Halamka, 2014) and are actively implementing the “SMART on FHIR” API that 
manages authorization by using OAuth 2.0 and enables access to a new, openly 
licensed Health Level Seven draft standard called FHIR (Mandel et al., 2016).

Simply building APIs into EHR products so that data can be called by exter-
nal applications will improve the current state. But the most important goal is 
that—as in an “app store”—an app written once will be able to run anywhere 
in the health care system and that a decision support service will be able to be 
created once and be called from any care point in the system. Hence, benchmarks 
should include the number of settings in which a uniform, public API has been 
implemented and the number of substitutable apps and CDS services created that 
can run universally. Those efforts will help to create a market in which innova-
tions compete with each other for purchase and use by institutions, providers, 
and patients. The economies of scale will reduce the cost of care redesign and 
further promote the markets for new innovations.

Enfranchising Vulnerable Populations and Improving Care  
for Chronic Disease

Preventing disease by working upstream is more clinically effective and cost 
effective than a medical model of after-the-fact attention. The current model 
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for health care financing has motivated robust use of interventions, of which 
30 percent are unnecessary or potentially harmful (Reilly and Evans, 2009). The 
aging of our society has created a vulnerable senior population and a liability for 
unsustainable financial demands.

The Patient Protection and Affordable Care Act (ACA) provides an opportu-
nity for new thinking about managing health and chronic disease. Transforming 
health care requires more than legislation; it requires a HIT infrastructure that 
facilitates monitoring, learning about, and predicting the health status of all 
residents so that we can apply effective preventions and interventions at the 
appropriate times.

Opportunities

Applying society’s resources in the most effective and cost-effective ways 
requires a global, data-based view of personal and population health. With the 
opening of federal data sources and the data available through the Internet-
of-Things, the opportunity for learning and improvement is more a matter of 
making sense of the data than of their availability.

The most potent lever for data sharing and use of data for supporting vulner-
able populations and individuals is the alignment of incentives for this purpose. 
The ACA provides authorities that can direct America’s resources—public and 
private—toward improving health and well-being. In 2015, the Secretary of 
HHS has set a goal of disbursing 50 percent of federal health care reimburse-
ment through value-based payment models (HHS, 2015). As the country orients 
toward alternative payment models, measuring individual health outcomes and 
disparities among vulnerable populations is crucial for driving innovation toward 
outcomes that matter most to individual lives.

Policy Alternatives

Last year, the Institute of Medicine published recommendations on national 
measures in Vital Signs: Core Metrics for Health and Health Care Progress (IOM, 
2015). Those measures underpin the logic of a portfolio of actions that should 
be supported and monitored to the greatest extent possible by EHRs already 
in place. Further work should be done to ensure that federal public health 
initiatives can be supported by an expanded HIT infrastructure inasmuch as 
population health measures are more than the aggregate of individual patient 
health measures. That backbone of interoperable health information should also 
evolve to be the backbone of technologies that support vulnerable people in 
their homes and workplaces with remote physiologic monitoring and an array 
of “telehealth” services.
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Potential Effect and Tracking Benchmarks

Progress would be tracked through performance on quality measures (cor-
responding to those addressing individual and community health, as detailed in 
Vital Signs) and association with outcomes that matter to patients and consumers. 
Such progress could be reinforced by payment policies linked to demonstration 
of successful interoperability.

Health Data and Public Health

The ability of government public health agencies to understand the health of 
the entire population is limited by a reliance on legacy jurisdictional surveillance 
systems that have serious lags and are often incomplete. Critically important data 
on the health of a community are often held in the EHRs of health systems and 
are not accessible to public health agencies. Public health is community based, 
and legal barriers can prevent sharing across jurisdictional lines.

New approaches to collaboration regarding data collection, sharing, and analysis 
will be critical in advancing the general health of a community. That includes a 
much more profound ability to collect or analyze data than the current capac-
ity of most health departments. In a 2013 survey of local health departments, 
the National Association of County and City Health Officials found that only 
13 percent of the departments were part of health information exchanges and 
only another 19 percent had plans to be; only 22 percent had EHR capacity, 
and another 22 percent planned to have it (NACCHO, 2014).

Opportunities

Responsibility for public health and health care data resides primarily at the 
state and local levels, with federal support from multiple agencies in HHS—such 
as ONC, the Centers for Disease Control and Prevention (CDC), the Centers 
for Medicare & Medicaid Services (CMS), the National Center for Health 
Statistics, the Health Resources and Services Administration, and the Substance 
Abuse and Mental Health Services Administration—and other federal agencies, 
such as the Department of Defense, the Department of Veterans Affairs, the 
Environmental Protection Agency, and the Department of Housing and Urban 
Development. Jurisdictional law defines how and with whom public health data 
can be shared and when federal help should be solicited. With widespread adop-
tion of EHR technology, most of the data we need are already available—but 
not necessarily in a coordinated way and accessible to all who need them. The 
federal government should work with states to articulate a shared vision regard-
ing who should access various datasets, how datasets should be streamlined, 
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and how all parties should be given incentives to work together to harness the 
data that are already available and identify new data sources as we broaden our 
understanding of what contributes to community health (IOM, 2012).

If managed more effectively, federal investment in HIT (whether through 
ONC or through CMS, which is now actively encouraging states to develop all-
payer data systems) and public health surveillance (CDC is the principal funder 
of state and local surveillance systems) could achieve better outcomes without 
necessarily requiring new resources. (CDC is beginning a major overhaul of 
its national surveillance systems and moving toward a cloud-based system that 
would integrate with EHRs.)

Policy Alternatives

A separation between health care and public health is no longer tenable. Policy 
initiatives should focus on the following:

• Public health departments need to have the right workforce and technology 
to advance surveillance and epidemiology functions. CDC should realign its 
support for state and local health departments to set priorities for foundational 
capabilities in data (and in related capabilities in communication and policy 
development) in every jurisdiction (IOM, 2012).

• ONC should set standards for the nation’s HIT system that ensure better 
coordination with public health departments as they develop the capa-
bility to work in the HIT system. ONC should continue to work with 
CDC and other public health agencies to ensure the interoperability of 
their systems.

Potential Effect and Tracking Benchmarks

Advances in surveillance and epidemiology functions and widespread use 
of deidentified EHR data for population surveillance would bring a deeper 
understanding of the health needs of communities and the nation and allow 
better targeting and alignment of health care and public health dollars to focus 
on prevention and response. In addition, improvements in the use and coordina-
tion of HIT and health data would allow earlier detection of new or reemerging 
health threats and real-time monitoring of health effects of disasters, which will 
strengthen the nation’s preparedness system.

Tracking benchmarks include the number of local health departments that are 
participating in health information exchanges and using EHRs and the number 
that are able to use standardized data from throughout the health system and 
other local, state, and federal partners.
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Accelerating Use of Aggregated Health Information and Research

Routinely collected health information, including EHR and claims data, has 
great potential for secondary use to support observational and interventional 
research and to inform policy. National programs that combine information from 
multiple organizations to assess large populations provide capabilities that have 
not previously existed to understand patterns and outcomes of medical care and 
determinants of health conditions and treatment outcomes. Development and 
maintenance of the infrastructure can be expensive, but the cost of the studies 
they support can be a small fraction of the costs that would otherwise accrue if 
each study needed to develop its own data capabilities.

Opportunities

The optimal database design to support care of individual people does not 
support analyses spanning millions of people, so data must usually be extensively 
curated and transformed into a new format to make the aggregated data useful for 
secondary purposes. Even with curation and transformation, it is often necessary 
to understand both the system of care, including incentives and disincentives to 
capture specific kinds of events, and the electronic platforms that generated the 
data. That is especially true for data originating from EHRs, which are typically 
customized by users in ways that result in the coding of the same health events 
in different ways. It is often necessary to engage with people who are knowl-
edgeable about the systems that develop specific data to understand whether and 
how the data can be used for specific purposes.

Protection of people’s privacy and of the confidentiality of proprietary informa-
tion of providers and health systems requires robust protection of information. 
The challenges are large when datasets involve tens of millions of people. It will 
be increasingly important to link individuals’ data among multiple organizations 
not only because of the fragmentation of care but also because of the need to 
make the best possible use of different kinds of data (such as health records, vital 
statistics registries, and geocoded data).

Policy Alternatives

There has been little change in policy related to the use of HIT in lieu of 
expensive and rigid trials for demonstrating the safety and efficacy of treatment 
alternatives. For example, current Food and Drug Administration (FDA) rules 
severely limit the use of information collected by a medication-taking, smart-
phone-carrying public in postmarket or phase IV trials. Likewise, little progress 
has been made in automated syndromic surveillance or occurrence management 
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in public health. Such data collection and surveillance live purely in the realm of 
state and federal policy and have high priority for federal government action to 
modernize and streamline regulation and protections to speed discovery through 
the use of health information.

New policies are needed to encourage the voluntary participation of the pub-
lic and data holders in national research programs. These include incentives to 
participate and protections against uses of data in ways that threaten individual 
privacy or that disadvantage data holders. To be consistent with the HIPAA Privacy 
Rule and the Common Rule (for the protection of human subjects), holders of 
data should retain responsibility to ensure that data are used in compliance with 
applicable jurisdictional law, institutional policy, and individual permissions, 
including later uses of datasets. The Precision Medicine Initiative of the National 
Institutes of Health constitutes a bold step toward engaging individuals in help-
ing to accelerate biomedical-knowledge discovery through the use of electronic 
health information from EHRs and consumer health technology (NIH, 2016).

Two recent kinds of progress should be extended and developed further. The 
first is the creation of large-scale distributed data systems in which the original 
holders of data maintain physical and operational control over the data. When 
the data have been transformed into a standard format, analyses can be performed 
behind the data holder’s firewall. The data holder then returns the results of the 
analysis, often simple counts or datasets that contain only a few pieces of infor-
mation. Such a distributed approach eliminates the need to create large, pooled 
datasets. FDA’s Mini-Sentinel project (FDA, 2014) and the Patient-Centered 
Outcomes Research Network Clinical Data Research Networks are examples 
of this approach (PCORnet, 2016). The second is the development of advanced 
methods for analyzing distributed data. Examples are distributed logistic and 
proportional hazards regression methods. Although the theory for many of these 
methods has been developed, the methods have not been implemented in a form 
that allows their deployment in existing large-scale distributed environments.

There is substantial need and opportunity to coordinate federal and private 
investments in the data infrastructure and governance of cross-network query-
ing capability and in creating a system that will be accessible to many users. 
Revisions of the Common Rule should specifically allow the use of aggregated 
health data for research purposes. Coordinated messaging to holders of data and 
to the public should emphasize the benefits of this use of private data.

Potential Effect and Tracking Benchmarks

We are on the cusp of transforming both public and private capabilities to har-
ness electronic health data to support multiple beneficial purposes. Benchmarks 
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should track the development of a stable funding mechanism, the creation of 
a system of governance, and the use of messaging about the benefits of using 
aggregated data for health information and research.

Building a HIT Workforce

Many clinicians learn the mechanics of using IT but lack basic literacy in infor-
matics—the intelligence behind IT. A corollary in medicine would be expecting 
a physician to learn the mechanics of writing prescriptions without understanding 
the basics of pharmacology and pathophysiology. The workforce of our 21st-
century health care system, awash in data and fundamentally transformed by 
IT and “big data” analytics, must develop a competence beyond the mechanics 
of HIT and health information management. Clinicians and other health care 
workers themselves must become drivers of the “learning health care system.” 
To realize fully the value of HIT and data-driven clinical decision making, we 
need an educated workforce that understands how to collect and locate, analyze, 
and use information for health and health care. Educational programs should 
emphasize the interdisciplinary nature of HIT-enabled care and include not only 
the technical but the social aspects of connected IT systems. Basic informatics 
literacy will be critical for the success of HIT in health and health care delivery.

Opportunities

Three kinds of education and training will need to be addressed by inter-
disciplinary academic programs and through continuing medical education 
programs:

• Basic “informatics literacy” for all health professionals that goes beyond 
computer or HIT literacy. Literacy in informatics should become part of 
medical education, biomedical research, and public health training to give 
clinicians the skills needed to collect and analyze information and apply it 
in their practice.

• Intensive applied informatics training to improve leadership and expertise in apply-
ing informatics principles to the collection and analysis of information and its 
application to health care problems. This level of training will ensure a supply 
of qualified professionals for the emerging roles of chief medical information 
officers, chief nursing information officers, chief clinical informatics officers, 
chief research officers, and similar roles.

• Support for education professionals who will advance the science and train the 
next generation of informatics professionals in this developing and dynamic 
field of study.
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Policy Alternatives

Adapting current education and training programs will require the commit-
ment of private and nonprofit organizations, and it will demand support from 
the public sector through smart regulation, consistent funding, and targeted 
campaigns to promote awareness of training opportunities. Likewise, industry 
stakeholders, such as health IT developers, will need to partner with academic 
and nonprofit organizations to develop curricula that ensure that graduates are 
ready for employment on day one. Specifically, postbaccalaureate and graduate 
medical education (GME) programs must rethink how informatics is integrated 
with other clinical domains. Federal GME and indirect medical education 
payment must similarly be recalibrated to ensure that this integration occurs. 
CMS should leverage eligibility requirements for Medicare alternative payment 
models and request that providers include a description of their HIT workforce 
plan in addition to their leadership and management structure (Leadership and 
management, 2015) and HIT implementation plan (Required processes, 2015). 
Without federal funds, programmatic requirements, and commitments from 
private-sector stakeholders, supply will continue to lag far behind demand for 
next-generation HIT professionals.

Potential Effect and Tracking Benchmarks

The rise in informatics programs accredited by the Accreditation Council for 
Graduate Medical Education, the number of graduates of these programs, and 
the number of board-certified, clinical-informatics subspecialists are impor-
tant, but insufficient, metrics to monitor. To ensure that a clinical workforce is 
grounded in basic literacy, we must see an increase in the percentage of medical 
schools that offer basic informatics course work, and we should develop ways to 
understand whether frontline clinicians are using technology to optimize care. 
Surveys among specialty societies and professional organizations regarding their 
members’ training levels and degree of comfort in using technology to optimize 
care delivery could yield important benchmarks. Another example of how to 
understand how clinicians are using informatics skills is through their use of 
data collected by consumer technology to monitor compliance of chronic-care 
patients. That or similar data use would indicate an increased knowledge of and 
comfort with informatics.

Creating a Trust Fabric for Health Services: Privacy and Security

Historically, the health care community has viewed information privacy and 
security as necessary constraints mandated primarily by HIPAA rather than as 
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a business imperative for enabling high-quality care. However, 87 percent of 
respondents to the 2015 Healthcare Information Management and Systems Society 
(HIMSS) privacy and security survey indicated that information security had 
become a critical business priority (HIMSS, 2015). The shift reflects a growing 
awareness of the need to create a “trust fabric” of trustworthy, defensible, and 
survivable health systems while enabling the sharing necessary for patient safety, 
high-quality care, population health, and biomedical knowledge advancement.

Opportunities

The most compelling challenges for health care privacy and security include 
the following:

• Cyberthreats. The Federal Bureau of Investigation has warned of increasing cyber 
attacks against health care systems and medical devices that are attributed to broad 
adoption of EHR technology, lax cybersecurity standards, and a higher financial 
payout for medical records in the black market (FBI Cyber Division, 2014).

• Identity. Although federal agencies and other industries specify standard, use 
case–specific levels of assurance (LOAs) for identity proofing and authentica-
tion (NIST, 2013), the health care industry has not done so.

• Patchwork policy. State regulations and implementation of HIPAA rules vary. 
Health research is governed by the Common Rule, consumer health is gov-
erned by the Federal Trade Commission, and behavioral health has its own 
Substance Abuse and Mental Health Services Administration rules.

• Privacy consciousness. The fascination with social networking and “connect-
edness” is evolving into increasing public concern about invasive practices 
that violate personal privacy. Individuals are demanding the capability to 
give permission at a highly granular level and to change their permissions. 
Technology with those capabilities is beginning to emerge in federal health 
care agencies and the private sector but has not been widely deployed.

• Health apps. New certification and Meaningful Use regulations encourage 
the development of APIs to enable patients to access their EHR data by using 
apps of their choice, but the regulations raise concerns about a health care 
organization’s responsibilities, vulnerabilities, and liabilities.

• Encryption. Health care relies heavily on the TLS protocol, which encrypts 
data from server to server or server to browser but does not protect data end 
to end from sender to receiver. An alternative is the Direct secure e-mail pro-
tocol, which offers end-to-end protection but is not practical for exchanging 
large volumes of data, nor has it been widely adopted in the industry (The 
Direct Project, 2015).
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Policy Alternatives

To meet those challenges, we should encourage the industry to establish and 
support a public–private, health-cybersecurity information sharing and analysis 
center for industrywide sharing of information about cyberthreats, vulnerabilities, 
and countermeasures. We should also establish use case–specific LOAs for health 
care, encourage participation in national initiatives related to identity manage-
ment, and broadly adopt the principles and strategy of the National Strategy for 
Trusted Identities in Cyberspace (NIST, 2016).

We should harmonize security and privacy policy for health information 
among all federal agencies, minimize differences among states and between 
state and federal regulations, and provide a searchable online resource for federal 
and state privacy and security rules. We should also encourage broad adoption 
of Fair Information Practices Principles throughout government and industry 
while providing examples of surreptitious privacy threats to discourage use by 
developers and increase consumer awareness.

Federal health care agencies should implement granular and dynamic electronic 
consent mechanisms. Clarification of organizational responsibilities, vulnerabilities, 
and liabilities would encourage health care organizations to implement APIs that 
enable consumer apps to access EHR data. Finally, we should identify, support, 
and encourage the development and use of encryption solutions that provide 
end-to-end protection, are easy to implement and use, and are appropriate for 
the exchange of large volumes of data.

Potential Effect and Tracking Benchmarks

The financial penalty for health care organizations that experience a breach is 
substantial. In 2015, health care experienced the highest cost per stolen record of 
any industry, an average of $363 (PR Newswire, 2015). Sharing of threat infor-
mation and response coordination among health care organizations and among 
interdependent components of the overall health system is ad hoc at best. The 
US health system lacks the security and resilience architecture and functional 
components necessary to withstand an attack on critical health infrastructure 
(The White House, 2013).

If we create a stronger, more secure, and more resilient critical infrastructure, 
we will see a reduction in the number of breaches against health care organiza-
tions and a reduction in the cost and time needed to recover from a health care 
breach. Such an infrastructure would include industrywide adoption of high-
assurance identity management (e.g., in-person identity proofing and multifactor 
authentication) for all accesses to clinical and safety-critical information. Patient 
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and safety-critical data would be kept encrypted when not in use, including dur-
ing storage and continuously during transmission from a sender to an intended 
recipient, and there would be industrywide engagement in a health care infor-
mation sharing and analysis center. The proposed changes would also increase 
consumer trust, giving consumers choices regarding the collection of, access to, 
and use of their heath information.

Conclusion

Creating a longitudinal, complete, and timely record of information for each 
person has arguably been the most important goal of federal HIT policy and 
continues to have top priority. The capacity to “interoperate” and share health 
information is central to realizing the economic and clinical benefits of EHRs 
and underpins the efficiency of the health care marketplace. A generation of 
legacy EHRs that lack the design and features needed for interoperation is widely 
in place, so it will be challenging and potentially expensive to reach this goal.

Progress toward interoperability could be accelerated initially by focusing on 
high-value use cases, such as transitions of care, outcomes measurement, and 
public health reporting. Achieving interoperability is like building the interstate 
highway system: we need to construct on-ramps and off-ramps one at a time, 
but we also need a master plan.

In the absence of an authoritative private source, the federal government 
should be highly specific about standards for end-to-end interoperability. 
Interoperability needs to extend from medical devices to EHR systems. In the 
absence of interoperability, end-user costs are higher because users are compelled 
to cobble together inherently noninteroperable systems. In addition to all the 
risks posed by imperfect interoperation, there is a loss of the value that could be 
gained through research, care, and public health when these systems interoperate.

Privacy and security risks are increasing as more private and life-critical infor-
mation becomes available, as health care practitioners increase their dependence 
on vulnerable technology, and as cyberterrorists become more highly skilled, 
more determined, and better financed. “Trust” issues and trends span the health 
care experience. EHRs have become ubiquitous; nearly all health practitioners 
and hospitals now use the technology. However, cyberthreats are exacerbated 
by a weak critical security infrastructure and a patchwork security and privacy 
policy throughout the federal government, between states, and among nations.

There is tension between the clear need for personal health identifiers for seam-
less interoperability and the need to protect personal privacy. In the era of “big 
data,” the availability of more comprehensive, sensitive, and valuable—but less 
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regulated—data emphasizes the ever-present need for standards for encryption. 
Genomic (and “multi-omic”) data used in personalized medicine lack policies 
and standards. Consumers are taking more control of their health and increas-
ing the use of personal devices and mobile apps to monitor and improve their 
health; the data generated should be considered a rich source of information. 
The ultimate goal of information technology is not only to service patient care 
in the moment but to also be the underpinning of a continuously learning health 
system that supports the continuous improvement of health, care, and value.

Vital Directions

1. Commit to end-to-end interoperability extending from devices to 
EHR systems. End-to-end interoperability would advance the longstand-
ing goal to create a longitudinal, complete and timely record of information 
for each person. Efforts to realize this goal must contend with the existing 
generation of EHRs that lack the design and features needed to interoperate. 
A lack of interoperability increases end-user costs, as users are compelled 
to cobble inherently noninteroperable systems together, and limits the use 
of these systems for research, care, and public health. In the absence of an 
authoritative private source, the federal government or a body empowered 
by the government must be highly specific about standards for end-to-end 
interoperability.

2. Aggressively address cybersecurity vulnerability. Increased reliance 
on vulnerable technology and the availability of private and life-critical 
information are increasing privacy and security risk. As cyberterrorists 
become more highly skilled, more determined, and better financed, we 
remain exposed due to a weak critical security infrastructure and a patch-
work security and privacy policy across the federal government, between 
states, and among nations. Stronger penalties are needed for hackers and 
cyberterrorists. Policy should be designed to protect those institutions and 
entities that meet or exceed applicable laws, policies, and best practices 
for data protection; appropriate institutional sanctions should be devel-
oped for those that fail to meet this minimum standard. Concerted effort 
is necessary to address the “trust” issues and trends that span the health 
care experience.

3. Develop a data strategy that supports a learning health system. 
Future federal programs should focus on enabling infrastructure, creating 
trust, and streamlining heterogeneous policies. This includes making data 
available for large-scale projects, such as the FDA’s Sentinel Initiative, and 
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for comparative effectiveness trials. However, prescriptive regulations and 
burdensome certification requirements are not the answer. Rather, policy 
should enable and promote learning from available data.

SUMMARY RECOMMENDATIONS FOR  
VITAL DIRECTIONS

1. Commit to end-to-end interoperability extending from devices to 
electronic health records (EHR) systems.

2. Aggressively address cybersecurity vulnerability.
3. Develop a data strategy that supports a learning health system.
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DATA ACQUISITION, CUR ATION, AND USE FOR 
A CONTINUOUSLY LEAR NING HEALTH SYSTEM

Harlan M. Krumholz, MD, SM, Philip E. Bourne, PhD, Richard E. Kuntz, 
MD, MSc, Harold L. Paz, MD, MS, Sharon F. Terry, MA, and Joanne 
Waldstreicher, MD

Increased sharing of health data among all stakeholders in the health system—
from patients and advocates to health professionals and medical researchers—is 

essential for creating a learning health system. Such a system would leverage health 
data from a variety of sources to meet the challenges of increasingly complex 
medical decisions and, in the process, create knowledge more efficiently in the 
service of producing better patient outcomes and less waste. Government agen-
cies, nongovernment organizations (including charitable foundations and disease 
advocacy organizations), and the research community have taken important strides 
in recent years toward greater openness of research data and personal health data. 
In particular, there is increasing movement toward clarifying people’s rights to 
their own health data, promoting standards to ease their access, and providing 
tools that enable them to exercise their rights. Major challenges remain, however, 
in overcoming the resistance to data sharing that prevents scientists from learning 
about clinical trials whose results are unpublished and prevents other people from 
acquiring and sharing their own health-related data. Those challenges create a 
need for incentives (financial and otherwise) to create an open-data culture, for 
changes in laws and regulations to make data sharing easier, for improvement in 
the infrastructure used for data sharing, and for investment in research to increase 
data sharing abilities. Policies promoting a more open system should be evalu-
ated to quantify the transition to a data sharing ecosystem and the opportunities 
to improve its effectiveness in promoting clinical quality, patient choice, and 
scientific progress. Given the scale of the challenges and the potential rewards, 
a strategic federal initiative that aligns current and future efforts would be one 
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way to accelerate movement toward a more open, people-centric health system 
with data sharing at its core.

Topic Overview, Issues, and Trends

Health-related and health-research data are vital resources for clinical care, 
informed clinical choice, quality improvement, drug and device safety, effec-
tiveness assessment, and scientific discovery. Health-related data refers to the four 
major determinants of health: personal, social, economic, and environmental 
(ODPHP, 2016). Such data are the reagents with which we can produce infor-
mation to support personal choices about health care, system choices about 
optimizing medical and public health strategies, and policy choices about laws 
and regulations. They are the ingredients necessary for medical breakthroughs.

There are formidable impediments—cultural and social as well as technical—to 
leveraging existing data for the benefit of individuals and society. Because of the 
incentive structure for data sharing, a prominent impediment is the difficulty 
in motivating data holders to enable the coalescing and harmonizing of health-
related data that reside in disparate venues and formats in the health care and 
research ecosystems (Murugiah et al., 2016). The ability to access the data is not 
sufficient to produce benefit; technical advances in analytics and application are 
also required. Nevertheless, the lack of a way to acquire data easily, securely, and 
in a useful format is a critical obstacle to producing innovations and improve-
ments in health and health care.

The Institute of Medicine (IOM) (now the National Academy of Medicine) 
introduced a concept of a learning health system to support transformational 
change in the fundamental aspects of health and health care (IOM, 2012a). In 
describing the paradigm shift to a system in which data sharing is the norm 
rather than the exception, the Office of the National Coordinator for Health 
Information Technology (ONC), under the aegis of the Department of Health 
and Human Services (HHS), defines a learning health system as an ecosystem 
in which all stakeholders can contribute, share, and analyze data and in which 
continuous learning cycles encourage the creation of knowledge that can be used 
by a variety of health information systems (ONC, 2015a). A learning health 
system has the potential to address some of the most pressing challenges of our 
current system, including the increasing complexity of medical decisions, the 
inadequacy and sluggish pace of acquiring evidence for guiding care, the sys-
temic waste throughout health care delivery, and health disparities and quality 
shortcomings despite high spending. A learning health system is also intended to 
expand capacity for knowledge generation, use health information technology 
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(HIT) to propel improvement, configure systems for continuous improvement, 
and engage patients in working toward better outcomes.

Health-related and research-related data are the substrates for both a learning 
health system and a vibrant research ecosystem. Such systems require rich, detailed 
health-related data that are primed to be transformed into useful information at 
the personal and systems levels. The data must be used optimally in the learning 
health system for the system to generate useful knowledge for researchers and in 
turn to leverage this knowledge more quickly and effectively in clinical practice. 
However, a learning health system remains more an aspiration than a consistent 
achievement, in part because of an inability to leverage relevant data fully.

Our purpose is to identify the principal opportunities to promote sharing, 
curation, and use of data for a learning health system and the research ecosystem. 
In particular, we focus on options for a strategic federal initiative, with additional 
consideration of the role of others. We articulate the aspirations for data sharing 
initiatives and metrics for tracking. Three overarching vital directions are needed 
to create a health and research system that is based on data sharing: change the 
culture and incentive structures of the health system, encourage people’s access 
to their data by leveraging their established rights to their data, and provide 
seamless means to curate and produce usable data from disparate sources.

Progress

In recent years, policymakers, organizations, and individuals have advanced efforts 
to promote the culture and infrastructure needed to support the secure acces-
sibility of health and health care data (Ross and Krumholz, 2013). For example, 
the companies that are part of the Pharmaceutical Research and Manufacturers 
of America (PhRMA) have committed to sharing their trial data with research-
ers (PhRMA, 2013).

There is parallel progress in health care. The spread of digital health data has 
created the opportunity for people to view, download, and transmit their health 
care data and has introduced the possibility of coalescing data from disparate 
sources. The adoption of electronic health records (EHRs) was an objective of the 
Health Information Technology for Economic and Clinical Health (HITECH) 
Act of 2009 and the Federal Health IT Strategic Plan (Henry et al., 2016; ONC, 
2014). In 2011, only 28 percent of hospitals had a basic EHR. By 2015, almost 
all hospitals (96 percent) had certified EHR record technology.

Many regions of the country have taken substantial steps to promote data 
sharing and begin the transition to a learning health system. Regional health 
information exchanges, despite their limitations, represent progress. An example 
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is the MyHealth Access Network, a nonprofit HIT utility in Tulsa, Oklahoma, 
supported by ONC as part of the Beacon Communities Program (MyHealth 
Access Network, 2016). MyHealth supports health-data collection by creating 
a regional health information exchange that as of 2012 contained the medical 
records of 1.8 million patients (Tulsa Beacon Community, 2012). The system 
ensures that every health practitioner who sees a patient has access to the patient’s 
full medical history, and it enables doctors seeing the same patient to coordinate 
care (Kendrick, 2011).

The promulgation of standards, the implementation of appropriate legislation 
and regulations, the public attention to what ONC termed information blocking, 
the growth of public activism regarding health information, and technologic 
advancements have sped changes in expectations and capabilities (NIHOER, 
2016; ONC, 2015b). Information blocking was stated in a congressional report 
by ONC to occur “when persons or entities knowingly and unreasonably inter-
fere with the exchange or use of electronic health information” (ONC, 2015b). 
Nevertheless, the focus on common data models, interoperability, and application 
program interfaces (APIs) and authorization protocols are transforming what is 
possible with regard to secure health-data movement. The common data models 
are standards to enable different databases to align elements. APIs—which are 
software programs, protocols, and tools—are making it easier to move informa-
tion from one location to another. New standards with an API, such as the Fast 
Healthcare Interoperability Resources (FHIR), hold the promise of accelerating 
interoperability. Authorization protocols, such as OAuth 2.0, are providing easier 
and more secure ways to ensure that appropriate people can gain access to data.

The health care and research worlds are also converging with respect to data 
flow. An example is the Precision Medicine Initiative’s introduction of the 
Sync-for-Science concept. That effort seeks to engage people in acquiring their 
health-related data, including data from EHRs, and transmitting the data into 
research databases (PMIWG, 2015).

National legislation and guidance from ONC and HHS are accelerating the 
transformational change to a digital health-data environment (ONC, 2015a). The 
1996 Health Insurance Portability and Accountability Act (HIPAA) made clear 
that Americans have a right to access their health data, to have an accounting 
of their health information, and to correct or amend their health information 
(HealthIT.gov, 2016a). The HITECH Act, a part of the 2009 American Recovery 
and Reinvestment Act, made clear that Americans have a right to acquire their 
personal health information (PHI) in an electronic format; as a result, gatekeep-
ers to those data are obliged to provide the data on request (HHS OCR, 2016). 
The legislation stated that a person can be charged only the labor cost. The HHS 
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Office for Civil Rights (OCR) guidance states that, “while a covered entity is 
not required to purchase new software or equipment in order to accommodate 
every possible individual request, the covered entity must have the capability to 
provide some form of electronic copy of PHI maintained electronically” (HIPD, 
2016). Progress with regard to fees was also made with new guidance from 
OCR released in early 2016. The guidance now states that “a covered entity may 
charge individuals a flat fee for all standard requests for electronic copies of PHI 
maintained electronically, provided the fee does not exceed $6.50, inclusive of 
all labor, supplies, and any applicable postage” (HIPD, 2016).

ONC released a Shared Nationwide Interoperability Roadmap in 2015 (ONC, 
2015a). The short-term goals (for 2015–2017) focus on “sending, receiving, 
finding, and using priority data domains to improve health care quality and 
outcomes.” The longer-term goals (for 2018–2020) address the need “to expand 
data sources and users.” The even longer-term goals (for 2021–2024) seek broadly 
to “achieve nationwide interoperability to enable a learning health care system, 
with the person at the center of a system that can continuously improve care, 
public health, and science through real-time data access.” ONC also released 
a federal HIT strategic plan for 2015–2020, which stated that the mission is to 
“improve the health and well-being of individuals and communities through 
the use of technology and health information that is accessible when and where 
it matters most” (ONC, 2014).

Many federal agencies are sharing data at an increasing pace. For example, the 
Centers for Medicare & Medicaid Services (CMS) began releasing data several 
years ago and has progressed quickly to sharing information of many kinds, 
including data on hospital discharges, physician volumes, drug prescribing, and 
durable medical equipment (CMS, 2016; Ornstein, 2016). Moreover, CMS is 
building APIs that will enable Medicare beneficiaries to connect their CMS data 
to personal applications in ever easier and more expeditious fashion.

The expansion of alternative payment models (APMs) makes health data sharing 
more important and creates new incentives to do so. The APMs are likely to grow 
more rapidly with the advent of the Medicare Access and CHIP Reauthorization 
Act of 2015, which introduced a Quality Payment Program. APMs serve as an 
impetus for data sharing, as the move away from a fee-for-service (FFS) model 
creates a need for longitudinal patient data to enable effective and efficient care 
over a patient’s lifetime. In a FFS model, institutions could get by with data about 
individual episodes of care; in APMs, institutions increasingly need HIT systems 
that integrate data over time and enable sharing with other institutions as needed 
to provide longitudinal care and act to promote health. For example, Blue Cross 
Blue Shield of Massachusetts launched an APM in 2009 called the Alternative 
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Quality Contract, which pays a fixed amount, linked to quality measures, for 
each patient during a specific period. To manage population health with multiple 
providers in such a system, Blue Cross created a data-reporting system that helps 
physicians with medical management and provides a mechanism to share best 
practices and monitor quality measures. The infrastructure in the system could 
serve as the base for a broader data-sharing system.

Progress is being promoted by many nongovernment organizations. DirectTrust 
is a nonprofit collaborative that consists of providers that seek methods for a secure, 
interoperable health information exchange via the Direct message protocols 
(DirectTrust, 2012). The Argonaut Project is a collaborative effort to facilitate 
data sharing by using FHIR (FHIR, 2015). The CommonWell Health Alliance 
is organizing HIT companies and other stakeholders to promote interoperability 
(CommonWell Health Alliance, no date). Moreover, companies that provide 
90 percent of the country’s EHRs and several large health systems have signed 
the ONC Interoperability Pledge and committed to consumer access, no block-
ing, ensuring transparency, and implementing standards (HealthIT.gov, 2016b).

On the research side, there have been advances in the commitment of influential 
organizations to mandate data sharing in research. IOM convened meetings over 
the last several years to discuss data sharing in science and made strong recom-
mendations for promoting progress toward a culture of open science. Many data 
holders, including PhRMA, are committed to sharing their data, and consortia, 
individual academic groups, companies, and others have established mechanisms 
to vet proposals and provide access to their clinical-trial assets (PhRMA, 2013).

Funders are increasingly linking f inancial support with data sharing. 
Organizations that include the National Institutes of Health (NIH) and the 
Patient-Centered Outcomes Research Institute have mandated some forms of 
data sharing as a condition of funding (Goodman and Krumholz, 2015). They 
have developed platforms for sharing, are investing in the concept of a data 
commons, and are committed to testing policy and infrastructure approaches. 
The Wellcome Trust is seeking to identify structures to enable sharing, stating 
as its aim “to ensure that the data generated by the research we support is man-
aged and shared in a way that maximizes the benefit to the public” (Wellcome 
Trust, 2016a). Wellcome is also launching a new publishing platform, which 
will encourage publication and data sharing (Wellcome Trust, 2016b). Leaders 
of advocacy organizations have formally convened to propose shared principles 
that are based on the recommendations.

It is of particular note that in 2014, the Bill & Melinda Gates Foundation pro-
mulgated one of the strongest requirements for sharing, making it a contingency 
of being funded (Straumsheim, 2014). The foundation states that “information 
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generated during the course of our investment activities—in the form of research 
studies, data sets, evaluation results, investment results, and strategy-related 
analytics—is significant public good. Access to this information is important 
for accountability, provides valuable learning to the sectors that we support, 
will facilitate faster and more well-informed decision making, and contributes 
to achieving the impact we seek” (Bill & Melinda Gates Foundation, 2016a). 
The foundation also adopted an open-access policy that “enables the unre-
stricted access and reuse of all . . . peer-reviewed published research funded . . . 
by the foundation, including any underlying data sets” (Bill & Melinda Gates 
Foundation, 2016b).

The International Committee of Medical Journal Editors, on January 20, 
2016, released a proposal that could change the landscape of research data sharing 
(Taichman et al., 2016). The committee stated the belief that there is “an ethical 
obligation to responsibly share data generated by interventional clinical trials.” 
It proposed requiring authors “to share with others the deidentified individual-
patient data (IPD) underlying the results presented in the article (including tables, 
figures, and appendices or supplementary material) no later than 6 months after 
publication. The data underlying the results are defined as the IPD required to 
reproduce the article’s findings, including necessary metadata.” The commit-
tee received more than 300 comments and is considering whether to adopt the 
policy or modify it.

Challenges

Despite that progress, data sharing is not easy or normative in health care or 
clinical research. There are daunting obstacles to individuals in accessing their 
own health care data, let alone data in a useful form. Sharing among researchers, 
not to mention broader access, is still relatively uncommon, although a recent 
study provides evidence of its benefit (McKiernan et al., 2016).

Clinicians are often missing clinical information on their patients, and lon-
gitudinal information on patients is difficult and expensive to obtain (Smith 
et al., 2005). Health care systems that seek to improve are stymied by the lack 
of longitudinal data, which limits them to a partial view of patients. In addi-
tion, information on the safety and effectiveness of some approved drugs and 
devices is incomplete, and this may undermine surveillance efforts (Brookings 
Institution, 2015).

Scientists are often blocked from accessing research data generated by others even 
when the work was funded by federal agencies. The IOM report Sharing Clinical 
Trial Data: Maximizing Benefits, Minimizing Risks states the problem succinctly: 
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“Vast amounts of data are generated over the course of a clinical trial; however, 
a large portion of these data is never published in peer-reviewed journals” (IOM, 
2015a). The consequence of this scientific culture is inefficiency and irreproduc-
ibility. The incomplete, inadequate, and even absent harvest of research data, even 
those generated with public funds, wastes research investment and dishonors the 
contributions of research participants. Moreover, it slows scientific progress and 
impedes the self-correcting nature of good science (Silberzahn and Uhlmann, 
2015). Academic institutions and their organizations have been relatively quiet 
about data sharing. For example, the authors of 88 percent of NIH-funded 
journal articles did not deposit their datasets into known repositories, and this 
keeps the data “invisible” (Read et al., 2015).

Despite federal regulations, the path to data access is often not easy. Many insti-
tutions do not provide seamless ways to transmit or download data. Despite the 
advocacy of the OpenNotes movement to make clinical notes visible to patients, 
many institutions do not share this digital information without substantial effort 
by patients. Some individuals and organizations have formed coalitions to bring 
attention to the issue, such as Free the Data (free-the-data.org), Get My Health 
Data (getmyhealthdata.org), and Get My Data (getmydata.org). The coalitions 
are making slow headway, and there are reports of resistance by those who are 
concerned that HIPAA prevents people from accessing their health informa-
tion (which is false) or who are not clear about the various secure transmission 
mechanisms, such as Direct (DirectTrust, 2012; Evans, 2016; Lohr, 2011). In 
addition, participants and potential participants in clinical trials are often unable 
to facilitate sharing of clinical data. Many people do not understand the power 
of sharing their own health data and are therefore not creating the demand for 
their data. It is noteworthy that Pfizer now shares data collected in clinical trials 
with patient participants, both providing patients with nontechnical summaries 
of trial findings and using Blue Button technology to allow patients to access 
all collected medical data directly and integrate them into EHRs (Pfizer, 2016).

For any data sharing to be useful, it will first be necessary to ensure that health-
data records are trustworthy enough and interoperable among different systems. 
Improving the quality of notes is also relevant to written records, although some 
issues are specific to EHRs. There are reports of egregious errors and growing 
verbiage in electronic medical records, especially as health providers resort to 
copy-and-paste to fill out the records (Hirschtick, 2006). A 2012 IOM report, 
Health IT and Patient Safety: Building Safer Systems for Better Care, found that poor 
implementation and use of HIT could lead to new hazards, such as dosing errors 
or delays in the detection of illnesses (IOM, 2012b). A 2013 report published 
by members of the American College of Emergency Physicians identified the 
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need for EHR users to have a systematic process to provide comments about 
potential safety problems and other issues with the EHR systems—a departure 
from the current system wherein some EHR vendors prohibit users from sharing 
potential dangers, even in academic publications (Farley et al., 2013). Despite 
the challenges, there remains much that is trustworthy and reliable in EHRs.

The biggest issue is that progress is not fast enough. For data holders, sharing 
can represent the loss of a valued asset and the exposure of their work to the 
scrutiny of others, and the incentives of data holders are not always fully aligned 
with those of patients and other researchers and physicians. Part of the problem 
stems from the cost structure, wherein data sharing requires both upfront and 
continuing spending on infrastructure, administration, standardization, and 
human resources (Wilhelm et al., 2014). And, of course, data holders face sub-
stantial opportunity costs—the time and resources spent on sharing data that 
would otherwise have gone to conducting new research, running analyses, and 
generating new data. One particular data-sharing project for Alzheimer’s dis-
ease research found that 10 percent to 15 percent of total costs and 15 percent of 
investigators’ time was spent on data-sharing activities (Wilhelm et al., 2014). 
Given that more comprehensive data-sharing projects will impose commensu-
rately higher costs on the data holder and that the benefits will be spread among 
all parties, some researchers find themselves supporting data sharing for others 
without sharing their own data.

Many institutional data holders face a public-goods problem with data sharing. 
Individual data holders will not capture the full social benefits of their own data 
sharing and will thus underinvest in sharing even as all parties benefit when a 
single data holder decides to share (Hall, 2014). In the language of economics, 
data sharing has positive externalities but internalized costs, and this leads to an 
undersupply of shared data. Mark Hall illustrates that reality with a small-scale 
example of a patient who has seen four doctors and is heading to a fifth; only 
the fifth doctor and the patient benefit from the first four doctors’ data sharing 
(Hall, 2014). It cannot be assumed that the five doctors share patients in the 
same proportion, and the doctors will not necessarily agree to a reciprocal, quid 
pro quo data-sharing agreement, inasmuch as different doctors have different 
incentives to share data. Data sharing in connection with clinical trials presents 
a similar conundrum. A solution to the problem will require a realignment of 
incentives that enables doctors and researchers to focus on the best outcomes for 
patients without having to bear a disproportionate share of the costs.

Even those who seek to share data often encounter problems. For example, the 
IOM committee identified infrastructure, technology, workforce, and sustain-
ability as key challenges in clinical-trial data sharing—issues that apply to all types 
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of health care data sharing (IOM, 2015a). However, the IOM committee that 
studied the issue could not find a case of “harm” to data holders in data sharing.

In health systems, the sharing of data can enhance options for patients and 
reduce barriers to changing providers. The issues of access and security are ever-
present concerns. The need to respect privacy concerns associated with a person’s 
health-related data and the need to obtain permission, as appropriate, are equally 
important. The challenge of inadequate metadata, including documentation, 
impedes progress. Combining datasets that do not have common data models or 
that have inconsistently applied common models—and duplicative, sometimes 
conflicting, information—creates problems in use. The timely updating of data 
that continue to accumulate and the correction of errors remain problematic. 
High-quality, longitudinal, health-related data remain missing, particularly data 
generated from devices and responses to patient-reported measures and surveys.

Another issue is the movement of health care data without patients’ permis-
sion. The Shared Nationwide Interoperability Roadmap states that the goal is a 
system with the patient at the center (ONC, 2015a). However, massive amounts 
of data are moving without people at the center. One company claims to have 
some 300 million EHRs—but without the people’s permission (Lohr, 2016). 
Many companies traffic in a health-data economy, but patients are rarely asked 
to provide permission for movement of their records. Permission is not always 
possible, and there are permitted uses and disclosures, but it is possible that there 
can be greater focus on making it easy for people to be involved in decisions 
about their data.

The issue of permission is also bound to the issue of combining datasets. A 
2012 paper in Nature Reviews Genetics identified the need to merge EHR data 
among regions to maximize the gains for research. The authors argued that true 
data interoperability would require “the development and implementation of 
standards and clinical-content models for the unambiguous representation and 
exchange of clinical meaning” ( Jensen et al., 2012). All data-sharing activities 
today proceed with the institution at the center. As long as Institution A shares 
data with Institution B without involving the person to whom the data belong, 
there will be duplicative and incomplete data and difficulty in collecting them 
longitudinally. However, systems that are centered on the person allow much 
clearer and cleaner data sharing, much as financial systems allow people to move 
funds among financial accounts, instruments, and institutions. The person gives 
permission and manages issues surrounding identity. Such systems in health 
information management would produce the same benefits.

The size and complexity of the data require new techniques if the data are to 
yield important insights. Emerging big-data tools, which have proved valuable in 



Data Acquisition, Curation, and Use for a Continuously Learning Health System | 355

other fields, have little utility without useful data. In the research arena, progress 
is slow; many studies are never published or reported—at least within a reason-
able timeframe—and data sharing is an infrequent and often unavailable option 
(Ross et al., 2012). The computational burden may also be large and require 
new investment. Data sharing involves considerable costs, such as the costs of 
developing an infrastructure, curating the data, supporting security measures, 
and making operations transparent for clinical research sharing. Who would pay 
for such systems and how the return on investment would be measured are still 
unclear. Perhaps the most critical issues to be addressed are how the systems can 
be sustainable and who should bear the burden of the costs.

Priority Considerations

The following considerations apply to the sharing of research data and health-
related data (most often with patient permission). The overall goal is to increase 
the capacity of the health care and medical-research enterprises to enable efficient, 
secure, and permission-based sharing of data—and for people to be involved, to 
the extent possible, in decisions about their data. Moreover, in cases in which 
detailed consent is not possible, there is an imperative to remain attentive to 
privacy concerns. The considerations are in five main categories: foster a culture 
of data sharing, improve incentives for data sharing, create legal and regulatory 
tailwinds for data sharing, strengthen the infrastructure for data sharing, and 
invest in research and training related to data sharing.

Foster a Culture of Data Sharing

Improvements in data sharing in health care and science start with fostering 
a culture. For data sharing and its use to spread, the culture of health care and 
science will need to evolve in such a way that refusal or inability to share is 
understood as against the best interests of individuals and society. In health 
care, there should be a broad understanding of the rights of a person to view, 
download and access, and transmit or share his or her own health data, although 
it is important to remember that people retain the right not to share data. In 
research, there should be an understanding that good science and good scientific 
citizenship require that participant-level data be available for evaluation and 
reuse. Cooperative efforts among government, academic institutions, industry, 
consumer-advocacy organizations, and experts in science, health care, and 
ethics could set common expectations and build on foundational consensus 
documents, such as those produced by IOM. Statements by HHS Secretary 
Sylvia Burwell and NIH Director Francis Collins have demonstrated strong 
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support for data sharing (Bowman, 2016; Healy, 2014). Such leadership and 
expectations need to be internalized throughout the health care and scientific 
communities.

There is a need to attend to the culture in medicine that has typically mar-
ginalized the right of people to be able to access their health records, failed to 
emphasize the potential for data to create smarter and more responsive health 
care delivery, and created the notion that investigators have discretion over shar-
ing research results and data. An initiative directed toward fostering a culture 
of data sharing is warranted. The following proposals would help to kick-start 
the shift to a culture of data sharing:

• Engage social scientists to define cultural and economic forces that support 
the status quo.

• Define benefits of data sharing for different stakeholders.
• Identify levers that will change cultural norms regarding data sharing, rec-

ognizing that much of that change will come from new incentive models.
• Support working groups to develop clear articulation of the societal value 

of data sharing.
• Educate the public about data sharing, being attentive to privacy issues, 

including cases that illustrate the value.
• Define interventions to change the culture regarding data sharing in health 

care and medical research.

Improve Incentives for Data Sharing

Behaviors that are counter to a culture of data sharing are reinforced by cur-
rent incentives. Those incentives benefit those who sequester data assets, uphold 
barriers that prevent people from accessing their records, deny organizations the 
ability to leverage data, and prevent scientists from sharing data. The evolution 
to a culture of data sharing will require a shift in the incentives:

• Develop rewards for data sharing and develop penalties for not sharing data.
• Require, to the greatest extent possible, the sharing of trial data with the 

publication of trial results.
• Encourage publishers to require that data be deposited at the time of publication.
• Provide reimbursement benefit for health systems that facilitate sharing with 

patients and researchers.
• Provide incentives to companies that have data-sharing programs.
• Give credit for data sharing and downstream use in the process for academic 

promotion.
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• Seek solutions through challenges, such as the HHS Move Health Data 
Forward Challenge.

• Publicly report metrics on ease of data accessibility for patients at the hospital, 
health-system, or office level.

Create Legal and Regulatory Tailwinds for Data Sharing

Legal and regulatory actions by the government will be important levers for 
change. Interest in data sharing is relevant to many federal agencies and depart-
ments, including ONC, CMS, the Food and Drug Administration (FDA), NIH, 
the Health Resources and Services Administration, the Agency for Healthcare 
Research and Quality, the Department of Defense, the Department of Veterans 
Affairs, and the Centers for Disease Control and Prevention. The IOM report 
Vital Signs: Core Metrics for Health and Health Care Progress issued a clarion call for 
coordination and alignment among multiple government agencies in the context 
of identifying core metrics for measuring health and health care progress (IOM, 
2015b). The report argues that opportunities are lost when data collected in one 
program do not work synergistically with data in another program and when 
data are not used to create new knowledge. Drawing on the example of the IOM 
Vital Signs report, the alignment of many federal agencies and departments in 
support of data sharing is critical for providing momentum to change the culture 
and behaviors in the research environment. In fact, as exemplified in the federal 
HIT strategic plan, there is already collaboration among federal organizations.

• Establish discussion, including consumers, on permitted uses and disclosures 
related to which data can be shared without people’s explicit permission and 
provide guidance on informed-consent language.

• Continue to link requirements to facilitate sharing with funding, certifica-
tion, and approval.

• Continue to promote and harmonize federal standards relevant to data sharing.
• Continue to extend federal standards for ownership, security, and privacy of 

health care data.
• Continually evaluate regulations, such as those based on HIPAA, following 

the guidelines of the IOM report Beyond the HIPAA Privacy Rule: Enhancing 
Privacy, Improving Health Through Research (IOM, 2009).

• Require a unique medical-device identifier in every relevant electronic 
medical record and on administrative claims, building on CMS and FDA 
recommendations (Rubenfire, 2016).

• Encourage use of standardized authentication systems for patient portal access, 
using the OAuth 2.0 authorization standard as a model.
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• Investigate the value of new approaches, such as FHIR, and promote suc-
cessful models, highlighting not only the approach but best practices in 
implementation.

• Promote the provision of information to people about their data rights.
• Develop mechanisms for easy public reporting of instances of information 

blocking.
• Penalize information-blocking.
• Establish an honor roll for health-related companies that have exemplary 

sharing policies.
• Penalize academic institutions that do not share data produced with federally 

funded grants.
• Highlight publicly the data-sharing performance of academic institutions.
• Provide benefits for data sharing in the drug-approval and device-approval 

process.
• Require data sharing (following the IOM recommendations) for studies that 

use public funds.
• Support the idea of data sharing related to trials published in journals.

Strengthen the Infrastructure for Data Sharing

As noted in the IOM report, platforms for storing and managing trial data effi-
ciently are inadequate. The lack of infrastructure applies equally to a variety 
of data assets in health care and science, including personal health information 
and basic-research data.

• Convene stakeholders and seek common requirements for infrastructure.
• Investigate economies of scale and benefits of competition.
• Define particular needs of different stakeholder groups.
• Identify opportunities for joint ventures between aligned groups, including 

federal agencies and departments.
• Investigate sustainable business models for data-sharing infrastructure.
• Investigate government solutions for data-sharing infrastructure.
• Define minimal costs of high-quality data sharing in different venues.
• Develop means of promoting FAIR (find, access, interoperate, reuse) prin-

ciples (Wilkinson et al., 2016).
• Create standards that guarantee people access to their own research data.
• Create standards for informed consent that consider reuse of research 

data.
• Invest in the human capital necessary to advance an ecosystem that promotes 

data sharing.
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• Continue to open federal databases to the public through APIs such as FHIR 
(or other suitable means).

• Continue development and dissemination of ontologies (the classes, proper-
ties, and relationships between class members with which to model health 
data sharing).

• Investigate a unique national patient identifier and other strategies to combine 
a person’s health-related data.

• Support the development and implementation of participant-centric data-
sharing solutions.

Increase Capability by Investing in Research on Data Sharing

Success in optimizing the organization and use of data to achieve better health 
and health care will depend on the capability of generating knowledge. The 
capability to do so will require investment in research that is germane to data 
sharing. We need to apply what we know while developing more fully the science 
that underlies successful and sustainable data sharing in health care and science.

The issue of data sharing has technological, computational, organizational, 
economic, and social dimensions, all of which require study. Research invest-
ment should span data science, implementation science, management science, 
network science, economics, law, and health policy.

Also important is the scope of research in data science. Designing a new assay 
is considered scientific, but developing a new genomic alignment algorithm or 
approach for data interoperability is not. To embrace data-driven health care, we 
need a culture shift in what is considered science, as distinct from infrastructure, 
from a computational perspective.

• Develop novel approaches to deidentification and privacy concerns.
• Support national surveys of the public’s views on data sharing in health care 

and science.
• Support funding for primary informatics research that is relevant to data sharing.
• Develop analytics suited to shared data and their particular challenges.
• Develop methods that address data access and security.
• Develop methods to enhance data sharing for people who have limited tech-

nical ability, health literacy, or access to technology.
• Develop platforms that increase the efficiency and transparency of sharing.
• Develop tools and methods to support infrastructure.
• Test, strengthen, and refine or improve common data models.
• Develop new models of academic credit for sharing data.
• Develop analytics tuned to issues peculiar to data sharing.
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• Develop strategies that lower the cost of data sharing.
• Test strategies for enforcing data-sharing policies.
• Investigate benefits, risks, and costs associated with data-sharing, especially 

as behavior evolves.
• Investigate ethical underpinnings of the imperative to share data for societal 

benefit.
• Investigate state-based initiatives to assess effects of data sharing, and use 

states as laboratories.
• Build on evidence-based methods in other fields; pilot-test strategies for 

engaging the public.
• Evaluate the quality of data being shared and standards for sharing.
• Provide funding mechanisms for data sharing.
• Value those who contribute to data science as we do other researchers and 

health care professionals.

Options for Strategic Federal Initiatives

Strategic federal initiatives are needed for issues whose substantial consequences 
span multiple levels of influence. An overarching strategy to promote sharing, 
curation, and use of data to improve health and health care must address key 
impediments to progress and promote a view of a better future while articulat-
ing the features of that future. The recommendations above focus attention on 
linchpins in the movement toward data sharing: culture, incentives, infrastructure, 
and capability. Only the federal government, with its many agencies and depart-
ments, can provide the impetus for each of those to enlist the support of other key 
stakeholders nationwide. Such a pathway would build on successful initiatives that 
are making data sharing better, faster, and less expensive—strengthening them 
and enabling data sharing and transparency to be vital parts of efforts to improve 
health care and science in tandem, invigorating a data economy, and producing 
marked societal gains. Many of the efforts are already under way in the federal 
government, and it is important to avoid duplication. Such an initiative could be 
undertaken by HHS with the US Chief Technology Officer and would be best 
accomplished as a White House initiative spanning the government. It would 
also seek to support market forces in leveraging government efforts by creating 
products that facilitate the use of increasingly available data. The government has 
the power to recognize achievements, promote education about rights and laws, 
institute standards, penalize infractions, and protect individuals. This topic is thus 
primed for a strategic federal initiative, building on and strengthening existing 
efforts, to accelerate progress toward an era in which digital health-related data 
could fulfill their role in creating smarter, more personalized health care and 
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more rapid, timely, and efficient science. HHS should conduct participant-centric, 
citizen science-based pilots based on digital health data to accelerate learning 
and begin real-world implementation.

Potential Metrics

Increasing access to health-related data, with people at the center, and producing 
tools to leverage the data as part of a learning health system could have dramatic 
effects. The more people own their own health and wellness data, the more likely 
it is that they will be able to act on them to create better value for themselves. It 
should be possible to leverage digital data fully to ensure that individual health 
care decisions are informed by all the data; that, with permission, the data could 
be used for research and system improvement; and that the data could increase 
transparency in health care and be an impetus toward improved quality and 
reduced waste. The potential knowledge trapped within those digital data should 
be released to propel health care toward more effective and efficient practice in 
such a way that we could save the time and resources currently devoted to chasing 
data sources and repeating clinical testing. Medicine would improve if clinicians 
knew that patients would see their work and could easily share it with other 
experts for second opinions. Greater data availability could enable people to see 
how thousands of others who have similar clinical characteristics and backgrounds 
responded to different treatment paths and then have an evidence-based discussion 
with their doctors before embarking on a specific treatment plan. It is possible 
that if people had a say in how their data were used and were positioned to enable 
higher-quality, more timely, and more comprehensive data to fuel new insights, it 
could help other people who had similar problems. Health systems and other health 
care providers could use the data to redesign care and improve results. Scientists 
could perceive their data as a public good and would share generously, seeking to 
accelerate progress and finding ways to reward most those who enable others to 
produce important insights. Savings could be achieved if we sought full harvesting 
of data generated through research and provided opportunities for reexamina-
tion, reanalysis, and reinterpretation of study data to promote public discussion 
in search of truth. The quality of science could increase if researchers knew that 
others would view their work, their operating manuals, and their processes.

Interventions that aspire to promote data sharing as a means of improving 
health care should be evaluated by measures that assess progress toward the goal 
and monitor for unintended adverse consequences. Leading indicators can signal 
whether other forces are promoting or impeding progress and results. The metrics 
should be used to assess progress in enabling people to obtain and use their health 
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data, enabling organizations to share and use their data, and enabling research-
ers to report and share their data. The development of metrics requires input 
from stakeholders, data sources to enable the calculations, and specifications that 
promote a reflection of the domain under assessment. Details aside, we present 
below a sampling of metrics that could be used to track progress in data sharing:

• Percentage of late-stage clinical trials by funder with complete and accurate 
reporting in Clinicaltrials.gov within 12 months and publication within 18 
months of completion.

• Percentage of Clinical trials by academic center reported within 12 months 
and published within 18 months of completion.

• Percentage of nation’s hospitals that have Blue Button capability, the ability 
of patients to view and download their personal health records.

• Percentage of 1,000 largest physician offices that makes it possible for patients 
to view, download, and transmit their EHR information.

• Percentage of nation’s 100 largest hospitals to move data by FHIR API with 
a common data standard.

• Percentage of patients in nation’s hospitals who have patient portals.
• Percentage of hospitals and offices that have high-quality data from patient 

portals, according to high-quality data standards.
• Percentage of academic institutions that commit to incorporate data sharing 

into decisions on individual promotions.
• Percentage of academic institutions that have data-sharing initiatives.
• Percentage of federally funded medical-research grantees who report results 

in a public venue within 12 months of finishing their studies.
• Number of publications per year that are based on NIH-shared datasets.
• Number of publications from prominent data sharing efforts.
• Number of complaints about information blocking and its root causes.
• Number of initiatives for data sharing throughout federal agencies.

Conclusion

Data sharing, data curation, and data use for a continuously learning health system 
hold great potential for promoting better engagement by people in their health and 
health care, better care, less waste, better outcomes, and greater progress toward 
medical breakthroughs. To move forward, there are three vital directions. The 
first is a change in the culture and incentive structure of the health system and 
research enterprise to move away from a status quo anchored in an environment 
that offers little opportunity for data sharing. The inefficiencies, errors, restrictions, 
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duplication, and waste imposed by barriers to sharing and use of digital health-
related data cost lives and resources. The second direction is to encourage people’s 
access to their data by clarifying and strengthening their rights to their data. This 
would require changes in regulatory structures and the creation of the tools and 
infrastructure needed for patients to put their data to work for them. Building on 
the first two, the third and final direction is to provide seamless means to curate 
and produce usable data from disparate sources to promote opportunities for 
improvements in health and health care. Data can fuel the learning health system 
of the future; but as long as data remain in discrete silos, people will be unable 
to leverage their own data fully to create maximum value for their own health. 
Moving toward an enlightened system that grows smarter with the accumulation of 
data will require unprecedented levels of collaboration among and communication 
between all stakeholders in the health system. Such a grand strategy for change 
offers an ideal opportunity for government facilitation and support because these 
changes are likely to yield an immense return on investment for society.

SUMMARY RECOMMENDATIONS FOR  
VITAL DIRECTIONS

1. Foster a culture of data sharing.
2. Create the incentives, regulatory alignment, and infrastructure for 

data sharing.
3. Build the research and federal leadership for continuous improve-

ments in data-sharing capacity.

References

Bill & Melinda Gates Foundation. 2016a. Bill & Melinda Gates Foundation open 
access policy. Available at http://www.gatesfoundation.org/How-We-Work/
General-Information/Open-Access-Policy (accessed August 25, 2016).

Bill & Melinda Gates Foundation. 2016b. Information sharing appoach. Available 
at http://www.gatesfoundation.org/how-we-work/general-information/
information-sharing-approach (accessed August 25, 2016).

Bowman, D. 2016. Sylvia Mathews Burwell: Work remains to make healthcare 
system open. Available at http://www.fiercehealthit.com/story/sylvia-mathews- 
burwell-work-remains-make-healthcare-system-open/2016–05-10 (accessed 
August 25, 2016).



364 | Vital Directions for Health and Health Care

The Brookings Institution. 2015. Strengthening patient care: Building an effective 
national medical device surveillance system. Available at http://www.fda.gov/
downloads/aboutfda/centersoffices/officeofmedicalprod-uctsandtobacco/cdrh/
cdrhreports/ucm435112.pdf (accessed August 25, 2016).

CMS (Centers for Medicare & Medicaid Services). 2016. CMS data navigator. 
Available at https://dnav.cms.gov/ (accessed August 25, 2016).

CommonWell Health Alliance. No date. Why CommonWell Health Alliance. 
Available at http://www.commonwellalliance.org/ (accessed August 25, 2016).

DirectTrust. 2012. What is DirectTrust? Available at https://www.directtrust.
org/about-directtrust/ (accessed August 25, 2016).

Evans, B. 2016. Barbarians at the gate: Consumer-driven health data commons and 
the transformation of citizen science. American Journal of Law and Medicine 42(4).

Farley, F., K. Baumlin, A. Hamedani, D.S. Cheung, M.R. Edwards, D.C. Fuller, N. 
Genes, R.T. Griffey, J.J. Kelly, J.C. McClay, J. Nielson, M.P. Phelan, J.S. Shapiro, S. 
Stone-Griffin, and J.M. Pines. 2013. Quality and safety implications of emergency 
department information systems. Annals of Emergency Medicine 62(4):399–407.

FHIR (Fast Health Interoperability Resources). 2015. The Argonaut Project. 
Available at http://hl7.org/fhir/2015Jan/argonauts.html (accessed August 25, 
2016).

Goodman, S., and H. Krumholz. 2015. Open science: PCORI’s efforts to make 
study results and data more widely available. Available at http://www.pcori.
org/blog/open-science-pcoris-efforts-make-study-results-and-data-more-
widely-available (accessed August 25, 2016).

Hall, M. 2014. Property, Privacy and the Pursuit of Integrated Electronic Medical 
Records. Wake Forest University Legal Studies Paper 1334963. doi: 10.2139/
ssrn.1334963.

HealthIT.gov. 2016a. Your health information rights. Available at https://www.
healthit.gov/patients-families/your-health-information-rights (accessed August 
25, 2016).

HealthIT.gov. 2016b. Interoperability pledge. Available at https://www.healthit.
gov/commitment (accessed August 25, 2016).

Healy, M. 2014. Big data, meet big money: NIH funds centers to crunch health 
data. Available at http://www.latimes.com/science/sciencenow/la-sci-sn-big-
data-money-20141009-story.html (accessed August 25, 2016).

Henry, J., Y. Pylypchuk, T. Searcy, and V. Patel. 2016. Adoption of Electronic 
Health Record Systems among U.S. Non-Federal Acute Care Hospitals: 
2008–2015. ONC Data Brief 35, May. Available at http://dashboard. 
healthit.gov/evaluations/data-briefs/non-federal-acute-care-hospital-ehr-
adoption-2008–2015.php (accessed August 25, 2016).



Data Acquisition, Curation, and Use for a Continuously Learning Health System | 365

HHS OCR (Department of Health and Human Services Office for Civil Rights). 
2016. HITECH Act enforcement interim final rule. Available at http://www.
hhs.gov/hipaa/for-professionals/special-topics/HITECH-act-enforcement-
interim-final-rule/index.html (accessed August 25, 2016).

HIPD (Health Information Privacy Division). 2016. Individuals’ right under 
HIPAA to access their health information 45 CFR § 164.524. Available 
at http://www.hhs.gov/hipaa/for-professionals/privacy/guidance/access/ 
(accessed August 25, 2016).

Hirschtick, R. 2006. Copy-and-paste. Journal of the American Medical Association 
295(20):2335–2336.

IOM (Institute of Medicine). 2009. Beyond the HIPAA privacy rule: Enhancing 
privacy, improving health through research. Washington, DC: The National 
Academies Press.

IOM. 2012a. Report brief: Best care at lower cost: The path to continuously learning 
health care in America. Available at http://www.nationalacademies.org/hmd/~/
media/Files/Report%20Files/2012/Best-Care/BestCareReportBrief.pdf 
(accessed August 25, 2016).

IOM. 2012b. Health IT and patient safety: Building safer systems for better care. 
Washington, DC: The National Academies Press.

IOM. 2015a. Sharing clinical trial data: Maximizing benefits, minimizing risk. 
Washington, DC: The National Academies Press.

IOM. 2015b. Vital signs: Core metrics for health and health care progress. Washington, 
DC: The National Academies Press.

Jensen, P., L. Jensen, and S. Brunak. 2012. Mining electronic health records: 
Towards better research applications and clinical care. Nature Reviews Genetics 
13:395–405.

Kendrick, D. 2011. The Beacon communities at one year: The Tulsa experience. 
Available at http://healthaffairs.org/blog/2011/06/01/the-beacon-communities-
at-one-year-the-tulsa-experience/ (accessed August 25, 2016).

Lohr, S. 2011. U.S. tries open-source model for health data systems. New York 
Times, February 2. Available at http://bits.blogs.nytimes.com/2011/02/02/u-s-
tries-open-source-model-for-health-data-systems/ (accessed August 25, 2016).

Lohr, S. 2016. IBM buys medical analytics company for $2.6 billion. New York 
Times, February 19, p. B3.

McKiernan, E. C., P. E. Bourne, C. T. Brown, S. Buck, A. Kenall, J. Lin, D. 
McDougall, B. A. Nosek, K. Ram, C. K. Soderberg, J. R. Spies, K. Thaney, 
A. Updegrove, K. H.Woo, and T. Yarkoni. 2016. Point of view: How open 
science helps researchers succeed. eLife 5:e16800.



366 | Vital Directions for Health and Health Care

Murugiah, K., J. D. Ritchie, N. R. Desai, J. S. Ross, and H. M. Krumholz. 
2016. Availability of clinical trial data from industry-sponsored cardiovascular 
trials. Journal of the American Heart Association 5(4):e003307.

MyHealth Access Network. 2016. Available at http://myhealthaccess.net/who-
we-are/ (accessed August 25, 2016).

NIHOER (National Institutes of Health Office of Extramural Research). 2016. 
NIH sharing policies and related guidance on NIH-funded research resources. 
Available at https://grants.nih.gov/policy/sharing.htm (accessed August 25, 2016).

ODPHP (Office of Disease Prevention and Health Promotion). 2016. Determinants 
of health. Available at https://www.healthypeople.gov/2020/about/foundation-
health-measures/Determinants-of-Health (accessed August 25, 2016).

ONC (Office of the National Coordinator for Health Information Technology). 
2014. Federal Health IT Strategic Plan: 2015–2010. Available at http://dash-
board.healthit.gov/strategic-plan/federal-health-it-strategic-plan-2015–2020.
php (accessed on August 25, 2016).

ONC. 2015a. Connecting health and care for the nation. A shared nationwide 
interoperability roadmap. Available at https://www.healthit.gov/sites/default/
files/hie-interoperability/nationwide-interoperability-roadmap-final-version-
1.0.pdf (accessed August 25, 2016).

ONC. 2015b. Report on health information blocking. Available at https://www.
healthit.gov/sites/default/files/reports/info_blocking_040915.pdf (accessed 
August 25, 2016).

Ornstein, C. 2016. What Feds’ push to share health data means for patients. 
Available at http://www.scpr.org/news/2016/05/09/60446/what-feds-push-
to-share-health-data-means-for-pati/ (accessed August 25, 2016).

Pfizer. 2016. Returning clinical data to patients. Available at http:// www.pfizer.
com/research/clinical_trials/trial_data_and_results/data_to_patients (accessed 
August 25, 2016).

PhRMA. 2013. Principles for responsible clinical trial data sharing. Available at 
http://www.phrma.org/phrmapedia/responsible-clinical-trial-data-sharing 
(accessed August 25, 2016).

PMIWG (Precision Medicine Initiative Working Group). 2015. The Precision 
Medicine Initiative Cohort Program—Building a research foundation for 
21st century medicine. Available at http://acd.od.nih.gov/reports/PMI_WG_
report_2015-09–17-Final.pdf (accessed August 25, 2016).

Read, K. B., J. R. Sheehan, M. F. Huerta, L. S. Knecht, J. G. Mork, B. L. 
Humphreys, and NIH Big Data Annotator Group. 2015. Sizing the problem 
of improving discovery and access to NIH-funded data: A preliminary study. 
PLoS One 10(7):e0132735.



Data Acquisition, Curation, and Use for a Continuously Learning Health System | 367

Ross, J. S., and H. M. Krumholz. 2013. Ushering in a new era of open science 
through data sharing: The wall must come down. Journal of the American Medical 
Association 309(13):1355–1356.

Ross, J. S., T. Tse, D. A. Zarin, H. Xu, L. Zhou, and H. M. Krumholz. 2012. 
Publication of NIH funded trials registered in ClinicalTrials.gov: Cross sec-
tional analysis. British Medical Journal 344:d7292.

Rubenfire, A. 2016. CMS and FDA advocate for device identifiers on claims 
forms. Available at http://www.modern-healthcare.com/article/20160714/
NEWS/160719938 (accessed August 25, 2016).

Silberzahn, R., and E. L. Uhlmann. 2015. Crowdsourced research: Many hands 
make tight work. Nature 526(7572):189–191.

Smith, P., R. Araya-Guerra, C. Bublitz, B. Parnes, L.M. Dickinson, R. Van 
Vorst, J.M. Westfall, and W.D. Pace. 2005. Missing clinical information during 
primary care visits. Journal of the American Medical Association 293(5):565–571.

Straumsheim, C. 2014. Gates goes open. Available at https://www.insidehighered.
com/news/2014/11/24/gates-foundation-announces-open-access-policy-all-
grant-recipients (accessed August 25, 2016).

Taichman, D. B., J. Backus, C. Baethge, H. Bauchner, P. W. de Leeuw, J. M. 
Drazen, J. Fletcher, F. A. Frizelle, T. Groves, A. Haileamlak, A. James, C. 
Laine, L. Peiperl, A. Pinborg, P. Sahni, and S. Wu. 2016. Sharing clinical 
trial data: A proposal from the International Committee of Medical Journal 
Editors. Annals of Internal Medicine 164(7):505–506.

Tulsa Beacon Community. 2012. Available at https://www.healthit.gov/sites/
default/files/beacon-factsheet-tulsa.pdf (accessed August 25, 2016).

Wellcome Trust. 2016a. Data sharing webpage. Available at http://www.
wellcome.ac.uk/About-us/Policy/Spotlight-is-sues/Data-sharing/ (accessed 
August 25, 2016).

Wellcome Trust. 2016b. Why we’re launching a new publishing platform. Available 
at https://wellcome.ac.uk/news/why-were-launching-new-publishing-platform 
(accessed August 25, 2016).

Wilhelm, E., E. Oster, and I. Shoulson. 2014. Approaches and costs for sharing 
clinical research data. Journal of the American Medical Association 311(12):1201–1202.

Wilkinson, M. D., M. Dumontier, I. J. Aalbersberg, G. Appleton, M. Axton, 
A. Baak, N. Blomberg, J. W. Boiten, L. B. da Silva Santos, P. E. Bourne, J. 
Bouwman, A. J. Brookes, T. Clark, M. Crosas, I. Dillo, O. Dumon, S. Edmunds, 
C. T. Evelo, R. Finkers, A. Gonzalez-Beltran, A. J. Gray, P. Groth, C. Goble, 
J. S. Grethe, J. Heringa, P.A.C. ‘tHoen, R. Hooft, T. Kuhn, R. Kok, J. Kok, S. 
J. Lusher, M. E. Martone, A. Mons, A. L. Packer, B. Persson, P. Rocca-Serra, 
M. Roos, R. van Schaik, S. A. Sansone, E. Schultes, T. Sengstag, T. Slater, 



368 | Vital Directions for Health and Health Care

G. Strawn, M. A. Swertz, M. Thompson, J. van der Lei, E. van Mulligen, J. 
Velterop, A. Waagmeester, P. Wittenburg, K. Wolstencroft, J. Zhao, and B. 
Mons. 2016. The FAIR guiding principles for scientific data management and 
stewardship. Scientific Data 3:160018.

Author Information

Harlan M. Krumholz, MD, SM, is Harold H. Hines, Jr. Professor of Medicine 
and Epidemiology and Public Health, Yale University School of Medicine. Philip 
E. Bourne, PhD, is Associate Director for Data Science, National Institutes 
of Health. Richard E. Kuntz, MD, MSc, is Senior Vice President, Chief 
Scientific, Clinical and Regulatory Officer, Medtronic, Inc. Harold L. Paz, 
MD, MS, is Executive Vice President, Chief Medical Officer, Aetna. Sharon F. 
Terry, MA, is President and CEO, Genetic Alliance. Joanne Waldstreicher, 
MD, is Chief Medical Officer, Johnson & Johnson.



369

18

IN NOVATION IN DEVELOPMENT, R EGULATORY 
R EVIEW, AND USE OF CLINICAL A DVANCES

Michael Rosenblatt, MD, Christopher P. Austin, MD, Marc Boutin, JD, 
William W. Chin, MD, Steven K. Galson, MD, MPH, Sachin H. Jain, MD, 
MBA, Michelle McMurry-Heath, MD, PhD, Samuel R. Nussbaum, MD, John 
Orloff, MD, Steven E. Weinberger, MD, and Janet Woodcock, MD

This paper describes issues and challenges in inventing and regulating new 
medicines, vaccines, and devices and in integrating these advances into clini-

cal practices as rapidly as appropriate and possible. It describes the landscape of 
discovery and invention, evaluation of efficacy and safety, determination of value, 
and postapproval surveillance and identifies windows of opportunity. It provides 
the rationale for markedly enhanced patient input throughout the process from 
target identification to decisions regarding insurance coverage. It describes the 
role of academe–industry collaboration in speeding the translation of research 
findings into health benefits and emphasizes the opportunity for medical educa-
tion at multiple levels to realize the value of therapeutic innovations to society. 
Finally, it offers high-priority recommendations.

Context and Types of Opportunities

The pharmaceutical and biotechnology sectors experienced considerable challenges 
during the first decade of the 21st century. Stagnant research and development 
(R&D) productivity and the slow pace and high cost of drug development led 
many to argue for new approaches to discovery, manufacturing, development, 
and commercialization of new products to meet patients’ needs. Estimated costs 
for bringing a new drug to market through the research, development, and 
regulatory processes may be as much as $2.6 billion, a substantial increase over 
the previous decade (TCSDD, 2015). The complexities of the analytics and cost 
attributions present challenges that are sources of active discussion, but there is no 
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question that the costs are substantial. Furthermore, about 85 percent of therapies 
fail through early clinical development, and only half those surviving to Phase 
III will be approved (Ledford, 2011). Some have argued that this “clinical-trial 
cliff” results from losing a substantial number of good drugs to outdated and 
impractical clinical-trial designs (Ledford, 2011). Those challenges are forcing 
all sectors (industry, regulators, academe, government agencies, and patient 
advocacies) to evaluate opportunities to replace traditional drug-development 
paradigms with newer and more efficient models (Boname et al., 2016; IOM, 
2010; Kaitlin and Honig, 2013).

Favorable trends in new-product approvals and breakthrough therapies over the 
last few years indicate that efforts to adapt to a new landscape of bioinnovation may 
be starting to pay off. In 2015, the Food and Drug Administration (FDA) approved 
45 novel drugs or biologics, more than the average number approved each year 
during the last decade (28) while applications for new approvals were steady. More 
“orphan” drugs for rare diseases are being approved than in previous years, and we 
are seeing regulatory approval of new treatments for broader conditions, such as 
various forms of cancer, heart failure, hypercholesterolemia, and infectious disease. 
Furthermore, the use of expedited regulatory pathways (fast track, accelerated 
approval, priority review, and breakthrough designation) for therapies (60 percent 
of novel drugs in 2015) that will offer much to patients in need has accelerated.

In the United States, several initiatives are under way to accelerate phar-
maceutical innovation. Eight recommendations in the President’s Council of 
Advisors on Science and Technology 2012 report sought to “double the output 
of innovative new medicines for patients with important unmet medical needs, 
while increasing drug efficacy and safety, through industry, academia and 
government working together to decrease clinical failure, clinical trial costs, 
time to market and regulatory uncertainty” (PCAST, 2012). The president’s 
ambitious Precision Medicine Initiative (whitehouse.gov/precision-medicine) 
was kicked off in 2015, and FDA has offered accelerated approval pathways for 
specialized treatments for rare and life-threatening diseases. Approval of the 21st 
Century Cures Act by Congress could further speed regulatory approvals for 
therapies that will have a substantial effect on patients’ lives. The Critical Path 
Institute (https://c-path.org) was established in 2005 with the aim of bringing 
academic, industry, and regulatory scientists together to improve the drug and 
device development process. TransCelerate BioPharma (transceleratebiophar-
mainc.com) is a nonprofit organization whose mission is to foster collaboration 
throughout the biopharmaceutical R&D community to drive more efficient 
delivery of effective new medicines to improve the health of people worldwide. 
Finally, the Innovative Medicines Initiative (imi.europa.eu) is Europe’s largest 
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public–private initiative; it was undertaken jointly by the European Union 
and the pharmaceutical industry to speed the development of better and safer 
medicines. The number of precompetitive collaborations designed to improve 
drug development continues to grow, increasing the odds that the future will 
see improved productivity of innovative therapies.

Discovery of New Therapies

Opportunities abound to improve efficiency in the discovery phase of new 
therapy development, including the following:

• Target “validation.” New targets for drug development are urgently needed, 
and the Human Genome Project has provided thousands of potential targets. 
A precompetitive effort to determine which targets are most likely to produce 
therapeutic value would benefit all stakeholders and increase the success rate 
of new drug development.

• Predictive toxicology and efficacy. Unexpected adverse effects and lack of efficacy 
despite promising preclinical results in model systems lead to the failure of most 
potential drugs to progress to approval. New approaches, including pathway-
based systems biology and “organ-on-a-chip” systems, have the potential to 
deliver more efficient and accurate predictions of safety and efficacy and thus 
to give drug developers real-time, human-based information with which to 
develop new therapies; these new approaches should also provide regulators 
with a better scientific basis on which to make regulatory decisions.

• Additional uses for existing drugs. Potentially the most efficient and safest way 
to develop a new treatment is to use a drug that is already in development 
or has been approved for another disease (sometimes referred to as repurpos-
ing). Use of mechanism-based nosology would facilitate this approach. The 
recognition that some diseases traditionally thought to be independent are, 
in fact, mechanistically related provides a transformative opportunity to treat 
several diseases with drugs that have been approved or are in development 
(particularly compelling examples are immune-oncology therapies). Applying 
this principle to all diseases and all drugs would require substantial effort.

• Combination therapies. Many disorders—such as infectious diseases, cancers, 
and hypertension—can require more than one drug for adequate treatment. 
Methods to identify combinations of drug candidates with improved efficacy 
and reduced safety risk would leverage the many individual therapies already 
developed and in development. Dedicated technology development, testing, 
and clinical-development strategies are needed.
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• New gene-based and cell-based therapies. A recent scientific renaissance of gene 
therapy, powerful new gene-editing techniques, and the expanding flexibil-
ity of stem-cell technologies have the potential to provide transformational 
therapeutic approaches that are complementary to small-molecule and protein 
drugs. Most, however, are in the concept stage, and dedicated effort will be 
required to translate them to application to human disease.

• Precompetitive collaboration. Much of the current work in drug discovery and 
development is in the most challenging therapeutic sectors, such as neurode-
generative, autoimmune, and inflammatory diseases. In addition, endemic 
outbreaks of antibiotic-resistant bacteria or viral infections—such as Ebola 
and Zika, many pediatric diseases, and some rare diseases—still lack consistent 
R&D efforts. Given the lack of complete knowledge of the pathogenesis of such 
maladies, it is essential that industry, government, and academe appreciate that 
neither domain is sufficient alone and that they must work together to achieve 
the needed breakthroughs. The breakthroughs must be approached through 
more focused and organized precompetitive collaborations involving industry, 
government, academia, and other groups. Recent examples of success in the 
preclinical and clinical spaces include the Accelerating Medicines Partnership 
(nih.gov/research-training/accelerating-medicines-partnership-amp) in the 
former and the Alzheimer’s Disease Neuroimaging Initiative (adni-info.org) 
in the latter. Such collaborations also hold promise of providing translational-
science tools (such as organs-on-a-chip) that permit extrapolation of preclinical 
data to the clinic regarding both efficacy and safety.

Development of New Therapies

Over two-thirds of the total cost, in both dollars and time, of the discovery and 
development of a new drug is embedded in the clinical-testing phase. Hence, it 
is critical that advances in such arenas as biomarkers, patient-reported outcomes, 
innovative clinical-trial designs, use of real-world evidence (RWE), and preci-
sion medicine be deployed in this phase for optimal advantage.

• Biomarkers. Biomarkers are biologic indicators that may provide predictive, 
diagnostic, prognostic, risk, safety, and treatment monitoring information 
about a patient’s condition or disease. Examples are biochemical, genetic, and 
imaging data that may identify groups of patients who might respond better 
to a specific intervention or serve as end points in clinical trials that comple-
ment or replace clinical end points. However, there is a paucity of qualified 
or “approved” biomarkers or combinations of biomarkers that can expedite 



Innovation in Development, Regulatory Review, and Use of Clinical Advances | 373

the drug-development and regulatory process. Hence, there is a critical need 
for a biomarker-qualification process. That requires an understanding of the 
context of use followed by a consideration of the benefit:risk ratio of the 
marker and then an understanding of the kind of evidence standards that are 
required to “approve” it for use in preclinical and clinical testing. Successful 
establishment of a biomarker-qualification framework would expedite and 
promote work by industry, academe, and government—a collaborative effort 
that is necessary for ultimate progress.

• Patient-reported outcomes. Patient focus should be a primary goal of drug devel-
opment rather than merely a desirable addition. Inclusion of patient-reported 
outcomes that provide insights into benefit:risk assessment is critical. Patient 
focus consists not merely of anecdotes but rather of a science of patient input 
as described later in the section “Educating the Public, Policymakers, and 
the Mass Media” (see page 385). To achieve that aspiration, the emerging 
discipline must be developed more rapidly and deliberately.

• Innovative clinical-trial designs. The traditional three-phase approach (assess 
safety, then obtain proof of concept of efficacy and establish a dose range, 
and then undertake pivotal clinical trials in large populations) may not always 
be the optimal way to test potential medicines. Adaptive designs blur the 
distinctions between the phases by using predetermined enrichment schemes 
bolstered by advanced statistical tools, such as Bayesian statistics and modeling. 
For instance, a seamless or phaseless clinical-trial approach has been used in 
recent oncology trials. A clinical trial might be optimized to maximize speed 
and minimize size. Furthermore, science-based approaches to determine the 
appropriate representation of females vs males, underrepresented racial and 
ethnic groups, and so on, should be used in the recruitment of patients for 
trials. And, pilot experiments are essential in testing new trial designs.

• Real-world evidence. It has been traditional practice to consider only information 
gained through randomized, double-blind, controlled clinical trials (RCTs) 
in deciding the efficacy or benefit and safety of new therapies. That approach 
has generally served medicine well. However, the current ability to gather 
large amounts of data presents an opportunity to gain knowledge about the 
benefits and safety of drugs in a real-world setting that heretofore was not 
possible. Indeed, the observational biases that are inherent in the use of RWE 
might be mitigated on the basis of the size of a cohort and the number of 
observations. RWE might add important information about medicines not 
seen with RCTs. Early applications of RWE might be more wisely applied to 
supplemental applications of approved medicines to diminish safety consid-
erations but could complement RCTs in the future. Deployment of selected 
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pilots in a continuous learning approach to explore the value of RWE in both 
postapproval and preapproval settings is warranted.

• Precision medicine. We have used medicines in a “one-size-fits-all” paradigm 
too long. That is due largely to lack of knowledge about how to match a 
specific drug to a specific patient. The identification of groups that might 
benefit more from a particular drug before clinical testing has already 
seen applications in oncology and rare diseases in a personalized-medicine 
approach. In the future, a hypothesis about a population that responds to 
an intervention more favorably than the rest of the cohort with the disease 
might be posited and examined. Clinical trials could be smaller and shorter, 
assuming that the effect size is significantly greater in the relevant group. 
That would lead to improved efficiency of clinical trials and reduce exposure 
of subjects who probably would not benefit from a given medicine. Ideally, 
precise diagnosis mated with precise drugs would result in precision medi-
cine wherein the right patient would receive the right medicine at the right 
dosage and at the right time.

Clinical Trial Execution

Beyond innovative designs, there are opportunities for greater efficiency in the 
execution of clinical trials, as follows:

• New technology. Improvements are necessary to streamline the number of 
required procedures, site qualification, recruitment, safety monitoring, real-time 
data evaluation, and the informed-consent process. New technologies—such 
as the use of biosensors, electronic sourcing, risk-based monitoring, electronic 
medical record (EMR)–linked recruitment tools, and Web-enabled trials—
are already being piloted and implemented, positioning the clinical-research 
enterprise for substantial change. The simple establishment of a single insti-
tutional review board for collaborating institutions would speed clinical trials 
and reduce costs. New technologies alone are insufficient to transform the 
operating model of clinical trials, but if they are combined with alternative 
trial paradigms, such as the use of remote clinical-research networks or web-
based “virtual” trials, the full cost benefit of new technologies for conducting 
clinical trials might be realized.

• Decentralization of clinical trials. Moving activities away from tertiary care centers 
and closer to patients in their own communities has the potential to reduce 
the infrastructure costs associated with drug development dramatically. At 
the same time, such measures could broaden the participation of untapped 
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groups of patients and providers who would otherwise not engage in clinical 
research studies.

• Pragmatic clinical trials. Decentralization of clinical trials and the incorpora-
tion of new digital technologies would also greatly facilitate the execution of 
“pragmatic clinical trials” (PCTs), which more directly address the real-world 
performance of new products compared with traditional RCTs. Pragmatic 
trials are typically designed to enroll more diverse patient populations in 
clinical-practice settings where compliance may be highly variable and are 
often integral to comparative-effectiveness research or large simple trials. 
Consequently, PCTs come closer than RCTs to addressing whether a product 
works under diverse practice conditions.

• Integration with health care delivery. The integration of clinical research with 
health care delivery presents another opportunity to transform how clinical 
studies are conducted, potentially gaining efficiency and reducing cost. By 
working with providers and information technologists to embed continu-
ous learning, including clinical trials, in information-technology systems, 
such as EMRs, sponsors of clinical research could serve as a catalyst for 
creating what the Institute of Medicine has described as a learning health 
care system whereby care delivery is integrated with knowledge generation 
(IOM, 2007).

• Safety assessment. Sponsors of innovative products that hold promise for 
addressing unmet needs or represent important improvements over standard 
of care are increasingly using expedited review processes. Limited patient 
exposure before market entry raises the question of how to address assess-
ment of the safety profile. Products with novel mechanisms of action can 
have unforeseen rare but potentially serious adverse effects that might be 
observed only after a large number of patients have been exposed or after 
a duration of exposure that exceeds what was studied in preapproval trials. 
That applies generally but is more acute for products coming to market via 
an accelerated approval pathway with a limited safety database. Although 
improvements in predictive toxicology and safety assessment may mitigate 
the risk of adverse effects to some extent, earlier market entry of innova-
tive products generally means that safety and effectiveness profiles are not 
fully elucidated. Consequently, an understanding of a potential shift in the 
benefit:risk ratio in the postapproval setting requires continuous monitor-
ing through such mechanisms as the FDA Sentinel initiative (FDA, 2016a), 
a distributed data and analytic partner network that allows queries related 
to medical-product safety and comparative effectiveness and education of 
patients, the public, and the mass media.
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Regulatory Review

Regulators increasingly will have to respond to the expectations of a wide array 
of stakeholders outside the biomedical-research community. The current societal 
imperatives—expediting products for unmet medical needs and generating better 
evidence to optimize therapy when alternatives exist—will probably strengthen 
in the next decade. Intensifying interest of patient groups, legislatures, and the 
mass media will lead to expansion of regulators’ tasks in such spheres as global 
harmonization and “regulatory convergence,” access to investigational drugs, 
use of real-world evidence (RWE) in regulatory decisions, clinical-trial data 
transparency, and response to outbreaks and pandemics. Regulators increasingly 
will need to take into account the needs of payers and technology assessors when 
considering trial design and outcome measures.

• Regulatory convergence. The United States has the strongest medical-product 
regulatory system in the world. As more and more countries try to emulate 
FDA, we are seeing a proliferation of global regulators and with them greater 
variety in regulatory standards among countries. The increasing globalization 
of medical-product development is leading to a stronger push toward world-
wide “regulatory convergence.” For the past two decades, the International 
Conference for Harmonisation of Technical Requirements for Pharmaceuticals 
for Human Use (ICH; ich.org/home.html) has been the vehicle for develop-
ment of common standards. ICH was convened primarily by the regulators and 
innovating pharmaceutical industries of three regions—Japan, Europe, and the 
United States. ICH has recently been re-formed to recognize the global nature 
and broad scope of drug manufacturing and will have much broader participa-
tion by regulators and industry worldwide. Similar efforts are under way with 
regard to medical devices via such organizations as the International Medical 
Device Regulators Forum (imdrf.org/index.asp). The harmonization activities 
are resource intensive. Outside ICH, regulators are working together on greater 
harmonization of regulatory procedures. The United States is evaluating mutual 
reliance on manufacturing inspections with the inspectorates of countries in 
the European Union. FDA has the opportunity to act not only as an active 
participant in global regulatory convergence but also as a model participant.

• Closing the knowledge gap between innovators and regulators. The rate of scien-
tific progress and therapeutic innovation in all sorts of medical products is 
increasing exponentially. With true innovation, the innovators not only are 
the leading experts in a specific technology but may be the only people that 
fully understand all the issues at play. The knowledge gap between innovators 
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and regulators can lead to delays in allowing pioneering therapies to reach 
the patients that need them the most. Initial efforts are under way by the 
FDA Center for Devices and Radiological Health (CDRH) to establish 
mechanisms to provide additional reviewer training via programs like the 
Experiential Learning Program (FDA, 2016b) and the Network of Experts 
(FDA, 2016c). However, they fall short in true technologic innovation, in 
which specific knowledge may not exist outside the innovators. FDA will need 
to explore new methods of interacting with sponsor companies and outside 
experts to understand the technologies that they regulate and the appropriate 
methods of evaluating them to ensure that US patients have timely access to 
all approvable therapies.

• Access to investigational drugs. Many states have passed “right-to-try” laws that 
declare a seriously ill patient’s right to request an investigational drug without 
government oversight. FDA approves almost all requests for patient access, 
but problems persist, including disparities in access to information, shortage 
of drug supplies, lack of access to an institutional review board, unwillingness 
of physicians to suggest or take responsibility for administering investigational 
drugs, and sponsors’ inability or unwillingness to create access programs. 
Nonprofits are making multiple efforts to develop “patient navigator” func-
tions to improve transparency and increase access.

• Postapproval evaluation of medical products. It is clear that no matter how high the 
regulatory bar, premarketing studies are often imperfect in predicting real-
world performance in diverse patient populations and care settings. There is 
great interest in using digital health care data to evaluate the performance of 
marketed products. The FDA Amendments Act instructed FDA to construct 
an active drug-safety surveillance system that would use such data. The FDA 
Sentinel initiative (FDA, 2016a) is operational and contains data on almost 200 
million people, mainly from claims. Industry has long used RWE—data from 
health care settings—to describe unmet medical needs, assess the economic 
value of drug products, and study disease incidence, prevalence, and natural 
history. RWD are increasingly used by industry to conduct postmarketing 
comparative-effectiveness research, to characterize drug benefit:risk profiles, 
to facilitate postmarketing safety signal identification and evaluation, and to 
develop quality-of-care measures. FDA is also broadly interested in the use 
of RWD to generate evidence beyond drug safety. In addition to the stud-
ies described above, randomized and other types of interventional trials can 
be conducted in practice settings by using EMRs to capture results. FDA is 
exploring linkages between its Sentinel initiative and the National Patient-
Centered Clinical Research Network (PCORnet; pcornet.org), which contains 



378 | Vital Directions for Health and Health Care

EMR data, and registries and other data sources. Key priorities for the effort, 
which might involve FDA and possibly academia, include expanding the use 
and utility of common data models, establishing regulatory standards for data 
integrity and human-subject protection in real-world trials and data-collection 
efforts, improving methods for design and analysis, and building regulatory 
expertise in the mining, interpretation, and use of RWD to enable more 
timely patient access to innovative therapies.

• Innovative regulatory policy. The pace of therapeutic innovation is growing 
rapidly, often with little corresponding evolution to the dated regulatory 
paradigm by which the products will be judged. For example, innovation 
in the combination-product space (the combination of a device with a drug 
or biologic) has been constrained by a regulatory system that has lacked 
full transparency and predictability. Recent FDA initiatives to strengthen 
and improve the known issues with the regulatory review of combina-
tion products are a step in the right direction, such as development of the 
Combination Products Policy Council (FDA, 2016d) and launching of the 
Lean Management Process Mapping Project (FDA, 2016e), but reveal a fun-
damental flaw in the current regulatory paradigm, namely, that regulatory 
processes are not systematically evaluated and improved unless they reach a 
tipping point. Ideally, medical-product stakeholders would be working in real 
time to assess and improve regulatory paradigms to ensure that regulatory 
processes are not adding unnecessary obstacles to patient access to safe and 
effective innovative products.

Patient-Centered Product Development

Historically, patients have not been engaged in medical-product development 
beyond their participation in clinical trials. However, the paradigm is chang-
ing. Patient input from early-stage R&D through the postapproval period, 
including insurance-coverage decisions, is increasingly recognized as essential 
(Norris et al., 2015; Pogorelc, 2013). Many stakeholders—including researchers, 
drug developers, and FDA—are starting to engage patients to develop mutually 
beneficial core objectives and ensure greater public acceptance. The mandate 
of regulators emphasizes needs of and risks to the population, but patients have 
views of the benefit:risk ratio that emphasize the individual perspective. Those 
views often differ substantially and need to be reconciled. Engaging patients 
directly will ensure that medical products are designed to meet their needs and 
that clinical trials capture information that is relevant and specific to intended 
end users. Learning and change for all participants in the health ecosystem will 
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be necessary to speed and enable the integration of patient preference into the 
health care system and overcome the uncertainty and unfamiliarity associated 
with patient-preference data.

Patient input can help greatly to identify unmet needs and set research priori-
ties by influencing end-point selection and clinical-trial design and conduct; 
this will result in easier and faster clinical-trial recruitment, less burdensome 
trials, and the evaluation of outcomes relevant to patients (Hoos et al., 2015). 
By ensuring that new products reflect patients’ needs, stakeholders can avoid 
expensive errors. For example, billions of dollars were spent on development 
of Exubera, an inhalable form of insulin, but it was removed from the market 
after only 1 year when people who had diabetes did not see sufficient benefit 
from the product (Heinemann, 2008). The result of patient engagement is new 
treatments that meet patients’ needs. The practice of including patient input 
throughout a product’s life cycle is growing and evolving, but many challenges 
must be overcome to achieve a patient-centered drug-development process, 
including the following:

• Incorporating patient input. Stakeholders vary widely, so there is a clear need to 
identify appropriate methods, strategies, and approaches to engage with patients. 
Public–private partnerships could spearhead collaborative efforts to develop 
methodologic standards for collecting patient input and developing consensus-
based guidelines. The engagement rubric released by the Patient-Centered 
Outcomes Research Institute (PCORI) illustrates how input from patient 
and stakeholder partners can be incorporated throughout the entire research 
continuum (PCORI, 2015). The Medical Device Innovation Consortium 
produced a framework for incorporating patient preferences into regulatory 
assessments of new medical technology, and the University of Maryland’s 
Center of Excellence in Regulatory Science and Innovation has created a 
patient-focused drug-development rubric (MDIC, 2015; UMCERSI, 2015). 
Over the past decade, FDA has launched a number of initiatives aimed at 
expanding patient engagement to inform medical-product reviews. The Center 
for Drug Evaluation and Research (CDER) launched the Patient-Focused 
Drug Development program and the CDRH issued draft guidance on the use 
of patient-preference information in device approvals and created the Patient 
Engagement Advisory Committee (Enriquez, 2015; FDA, 2015, 2016f ). Similar 
activity to engage patients is taking place globally, for example, the Patient 
Focused Medicine Development coalition (patientfocusedmedicine.org) and 
the Innovative Medicines Initiative (imi.europa.eu) (Hoos et al., 2015; Supple 
et al., 2015). Those examples demonstrate a growing acceptance of patients 
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as partners in the development and regulatory process and urgency to target 
research efforts collectively.

• Building capacity to engage with patients. There is a need to build patient skills 
so that they are better prepared to engage and play a more influential role. 
For example, the Parkinson’s Disease Foundation’s learning institutes have 
trained nearly 300 volunteers to play a role at every level in Parkinson’s disease 
research (PDF, 2016). Similarly, the Cystic Fibrosis Foundation has worked 
with the medical community to establish more than 110 cystic fibrosis care 
centers nationwide, about 80 of which can conduct clinical trials (IOM, 2012).

• Establishing FDA guidance. Despite efforts to increase patient engagement in 
drug development, regulatory uncertainty is a major barrier to obtaining 
useful input (Nordrum, 2015). Industry stakeholders believe that for pur-
poses of providing input the best patient is an informed patient. So industry 
researchers seek greater clarity regarding interactions with patients because 
of concerns that such communication might be viewed as “promotional.” 
The patient and stakeholder communities have called on FDA to provide 
guidance about such topics as appropriate industry interactions with patients, 
incorporation of patient information on product labels, and linking of patient 
information to benefit:risk assessments (NHCGA, 2015). Without clear FDA 
guidelines that define appropriate bilateral communication between industry 
and patients, biopharmaceutical companies will not risk implementing inno-
vative engagement strategies. Conversely, guidelines that are cocreated with 
measured input from the patient and stakeholder communities will receive 
greater acceptance and result in better use.

• Defining value. Value models have emerged recently as the latest tools for assess-
ing the worthiness of new medical products; however, value is often confused 
with cost or price and described in narrow terms of cost effectiveness. Cost 
effectiveness may be an indicator of value from the payer perspective (and can 
be influenced by discounts, bundling purchases, and a one-size-fits-all popula-
tion approach), but it is often unrelated to the patient perspective. For patients, 
value is individualized and may evolve with disease trajectory or the stage 
of a patient’s life. In 2015, several initiatives to calculate value were released 
(ICER, 2016; MSKCC, 2015; NCCN, 2016; Schnipper et al., 2015), but it 
is not apparent that individual patients or patient organizations were engaged 
in their creation or development. A collaborative effort of all stakeholders 
is recommended to develop an accurate value-model rubric (NHC, 2016).

Priority considerations for increasing patient engagement in developing new 
treatments include:
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• strengthening and expanding initiatives for patient engagement, such as those 
under way in CDER and CDRH;

• continuously evolving the FDA’s Patient-Focused Drug Development program 
(FDA, 2015) to create opportunities for patients and patient organizations to 
provide their perspectives to FDA;

• convening FDA and stakeholders, including the patient community, to establish 
methods for gathering and using patient input in drug development;

• clarifying how FDA will evaluate and measure patient preferences and incor-
porate them into regulatory assessment;

• helping to educate the patient community about drug development, regu-
lation, and insurance coverage and about mechanisms for participating in 
patient-engagement efforts; and

• convening the Centers for Medicare & Medicaid Services (CMS) and stake-
holders, including the patient community, to gather input for assessing the 
“value” of new medications and the implications for drug coverage and 
reimbursement.

Speeding the Uptake of Medical Advances  
into Clinical Practice

Within the next decade, whole-genome sequencing and an understanding of the 
molecular profiles of cancers and therapies targeted to alterations in cancer have 
the potential to usher in an age of personalized medicine and novel approaches 
to drug discovery. Despite the promise of exceptional health and health care, 
we continue to have a disconnect between clinical knowledge and the evidence 
basis of care on the one hand and the care that is delivered to patients on the 
other hand. Clinicians, particularly primary care physicians—who are taking 
on a greater role as coordinators of care—and specialists, are unable to keep up 
with the explosion of information (over 1 million health-related publications 
each year). Our health information systems do not provide sufficient clinical 
support and advanced analytics to guide care or innovative care models. We are 
living in an age of big data, but we are not optimizing the use of the data. For 
example, during the 1990s, many women needlessly underwent bone-marrow 
transplantation for breast cancer before it was shown to be an ineffective treatment.

How do we close the time gap between the development of new evidence 
and its integration into practice? Several notable approaches that will serve as 
a framework for the future are under way. They involve the use of RWE and 
collaborations among sectors of the health care system that will generate knowl-
edge about the best use of drugs, devices, and clinical models of care; cognitive 
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computing to understand the most effective and appropriate interventions for 
enhanced clinical outcomes; specialists working in their professional organiza-
tions to guide clinical care, reduce the current variation in care, and promote 
evidence-based care; harmonized quality measures and payment instruments; 
effective leveraging of new organizational structures and their clinical leaders; 
and the enabling of patients to facilitate shared information and become partners 
in care.

• Distributed data networks. One particularly important example of the more rapid 
translation of evidence into practice is the FDA Sentinel initiative. Working 
collaboratively with health care systems, health plans, and manufacturers 
enables FDA to monitor the safety of newly approved products by using 
a distributed-data model that can identify, often rapidly, safety issues and 
extremely rare events. The system creates a federated dataset that enables query 
of all participating health-plan and delivery-system data, enabling aggregation 
of data on more than 100 million people. PCORI, through PCORnet, and 
the National Institutes of Health (NIH) Collaboratory Distributed Research 
Network are taking similar approaches to engage key providers and advance 
real-world, observational clinical research.

• Cognitive computing. Cognitive computing has been used to identify targeted 
treatment options for patients who have specific variants of disease. Memorial 
Sloan Kettering Cancer Center, for example, has been working with IBM’s 
Watson Health (mskcc.org/about/innovative-collaborations/watson-oncology) 
to enable a new paradigm for cancer care in which patient genomic data can be 
checked against libraries of clinical-trial data to identify treatment paradigms 
that are most closely tailored to a patient’s particular variant of cancer. To 
some extent, that automates the process of matching evidence to appropriate 
practice-based situations in which it can be used and ensures that physicians 
are informed of the latest advances in science. Those approaches will find 
their way to consumers as people become more deeply knowledgeable about 
alternative approaches to care and their preferences for care.

• Professional standard setting. The Choosing Wisely campaign (choosingwisely.
org), developed by the American Board of Internal Medicine Foundation, 
exemplifies how the medical profession can best work together to synthesize 
evidence and drive it into practice. The campaign, aimed at determining 
approaches to remove waste and ineffective care from our health care system, 
assembled more than 70 medical-specialty organizations to identify over 
300 areas of ineffective clinical care. This resulted in new guidelines about 
appropriate care. In connection with multiple key stakeholder organizations, 
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including such leading consumer organizations as Consumer Reports, the 
new guidelines were made visible within specialties and in general public 
discourse. Early data suggest that the campaign has been successful in promot-
ing the adoption of new practices and in the discontinuation of ineffective 
and wasteful practices.

• Performance and quality standard setting by multiple stakeholder groups and payers. 
Harmonization of performance and quality measures by health professionals, 
CMS and other federal agencies, and private-sector health plans can speed the 
implementation of new practices by creating clear expectations of practice 
behavior. For example, more than a decade ago, the National Committee for 
Quality Assurance established the prescription of beta-blockers after myocardial 
infarction as an important quality measure—a reflection of the best evidence 
on managing patients after a heart attack. That practice was eventually widely 
adopted to the point where nearly 100 percent of myocardial-infarction patients 
were receiving beta-blockers. The inclusion of quality measures in the Health 
Information Technology for Economic and Clinical Health Act suggests that 
health information technology, when combined with a thoughtful approach 
to quality measurement, can be an important enabler of the rapid integration 
of evidence and new clinical standards into practice.

• Institutional and clinical leadership. As the structure and organization of the 
health care system evolves from small practices to large integrated practice 
structures, institutions and their clinical leaders can take an enhanced role 
in driving new insights into practice. Historically, clinical leaders have not 
had a strong role in auditing the clinical work of other physicians; physicians 
have been able to practice according to styles and norms of their choosing. 
There is a potential enhanced role for clinical leaders in integrated practice 
settings (large health systems, medical groups, and payer–provider entities) to 
drive changes into practice. Some risk is associated with it—such as poten-
tially compromising individual clinicians’ autonomy—but it has the benefit 
of a layer of oversight over practice patterns. Clinical leaders could provide 
value by coaching physicians into new practice paradigms that they might 
not pursue on their own.

• The role of patients. The historical hierarchic nature of the physician–patient 
relationship is changing. Physicians and patients—particularly those manag-
ing chronic illnesses—are increasingly viewed as partners. Patients have a 
role in speeding the use of innovations in clinical practice both by sharing 
the innovations with each other and by sharing them with physicians as they 
learn about them through their experience, the Internet, and other vehicles. 
The democratization of information has enabled patients to participate in such 
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forums as Patients Like Me (patientslikeme.com), Smart Patients (smartpatients. 
com), and the ImproveCareNow Network (improvecarenow.org). The 
cutting-edge information that they acquire can be taken to clinicians who 
might not be as personally engaged in learning about a particular issue as are 
the patients. That powerful role reversal has the potential to drive diffusion 
of information from patient to physician. Physicians then may transform their 
practice patterns for all the patients that they serve.

• Health care costs and affordability. Health care costs are crowding out investment 
in education, housing, and other social determinants of health and are imped-
ing growth of wages. Using resources in the most effective ways will require 
new approaches to the value of health care and interventions, particularly 
pharmaceuticals and devices. It is vital to assess overall effects on improved 
health, reduction in the burden of illness, reduction in health care costs, and 
assessment of indirect benefits, such as increasing workplace productivity and 
effects on family caregivers. Such assessments in the case of hepatitis C or 
Alzheimer’s disease will provide a far more encompassing picture than just 
the cost of specific therapies. Such organizations as the Institute for Clinical 
and Economic Review and other private-sector initiatives are stepping into 
the void created when federal agencies (including PCORI, the Agency for 
Healthcare Research and Quality, and FDA) were directed to exclude con-
sideration of cost and value.

• The role of medical education. Ensuring that new medical advances are incor-
porated into practice in a timely fashion requires identifying the full array of 
stakeholders that need to be addressed. Practicing physicians are the most obvi-
ous group, but the audience is much more extensive, including nonphysician 
practitioners (such as nurse practitioners and physician assistants), information-
technology professionals who support medical practices, office-management 
staff, practice-based quality-improvement professionals, and payers who often 
set clinical standards for practice. In addition, it is critical to include future 
practitioners (such as medical students, residents, and subspecialty fellows) 
and the academic faculty who train them. Finally, patients must be informed 
and educated about advances—their appropriate use, value, potential harms, 
and potential financial obligations that they will have to bear.

• Mechanisms for delivery of information. Increasing time pressure on health care 
practitioners makes it critical that new information be transmitted concisely 
and that multiple vehicles be used, taking into account the diversity of ways 
in which health care professionals like to receive information. Although pre-
sentations of new research at scientific meetings followed by peer-reviewed 
journal articles are the traditional critical initial sources of information about 
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advances, practicing clinicians commonly do not have the time to read and 
absorb the original scientific data. Instead, they often depend on secondary 
sources in which the information is digested, interpreted, and repackaged. 
The secondary sources include review articles, point-of-care clinical-decision 
support resources, specialty society meetings and other continuing-medical-
education activities, electronic journal alerts, and professional newsletters. 
Ultimately, clinical guidelines created by professional societies can help to 
shape practice patterns, but they are often less timely because of the need to 
accumulate a sufficient evidence basis and an inherent delay in their develop-
ment and dissemination. In the future, innovative modes of data retrieval, 
integration, and dissemination, as exemplified by IBM’s Watson Health (ibm.
com/smarterplanet/us/en/ibmwatson/health), may become common tools.

• Training of future physicians. Attention needs to be paid to teaching new and 
existing physicians how to integrate new data into practice; indeed, the 
foundations of future medical practice will be much less about the specific 
evidence base that is in use today and much more about having the skills, 
values, and professionalism to continue to refresh one’s approach to clinical 
practice. That is not a new idea, but it will be more important than ever as 
the evidence base grows exponentially.

Educating the Public, PolicyMakers, and the 
Mass Media about Clinical Data and Trials

Many of the efforts and suggestions presented in this paper will not be realized 
unless the knowledge and understanding of policymakers and the public are 
enhanced. We believe that strategic federal initiatives to increase understand-
ing about the role of clinical trials, about the need to increase participation, and 
about the importance of clinical trials to society would constitute a worthwhile 
investment in the health of Americans.

• Benefit:risk ratio. The concept of “benefit:risk” is generally not well understood 
by patients, payers, and policymakers. Although the public and Congress 
expect medicines and vaccines to be “safe and effective,” they often fail to 
understand the nature and nuance of these terms in science and medicine. No 
medicine or vaccine is perfectly safe, and few are universally effective—that 
is, for all patients who have a given disease. We believe that a better term 
would be “risk:risk.” Each disease increases the risk of some adverse experi-
ences. So does each therapy. Patients and their doctors need to determine on 
an individual basis whether the risk of the natural progression of the disease 
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is greater than the risks associated with a therapy. If that is not the case, they 
should not initiate the therapy. Government-sponsored educational programs 
that target the public, policymakers, and the mass media would probably 
carry considerable weight.

• Product liability. Ramifications of product liability should be addressed to balance 
the desire to move life-affecting therapies to market faster on the one hand 
with the protection of patient safety on the other. Striking the right balance 
is necessary to maintain appropriate incentives for continued innovation in 
the biopharmaceutical sector.

Conclusions

This paper is replete with descriptions of actions now under way or recom-
mended that would serve as levers for progress or change in policy. We conclude 
by reemphasizing a subset of them and highlighting options for strategic federal 
initiatives. New policies and strategic investment can be leveraged to create value, 
decrease costs, create jobs, and strengthen global leadership in health innovations 
by the United States. Progress is already being made to implement the strate-
gies outlined here. Many of the new agents that are in development have the 
potential to transform or even cure diseases (such as some cancers or hepatitis 
C, respectively) for which there were no treatments in the past. The success of 
translational R&D is increasing, and FDA has been rising to the challenge posed 
by the increasing number of new drug candidates by establishing “breakthrough 
therapy” and other “fast-track” mechanisms to facilitate the rapid and responsible 
movement of important advances to patient care.

However, moving such advances to patients as rapidly as possible presents 
many challenges. Innovative designs for clinical trials can reduce development 
time and expenses. Such designs are especially effective in demonstrating “proof 
of concept” and determining efficacy. They can facilitate arriving at “no-go” 
decisions, thus saving time and money. But, there is no shortcut for assessing 
safety in humans. Confidence in a given “level of safety” of a drug, vaccine, or 
device is established by the number of people exposed, the duration of exposure, 
and, when appropriate, the magnitude of exposure. Shorter trials with fewer 
participants are inherently linked to a lower level of confidence.

Without understanding of some of the potential compromises that arise 
from speedier drug-development approaches, earlier regulatory approval that 
is based on such trials places the inventors of drugs at greater vulnerability 
in our litigious society, especially when society and the mass media assume 
that FDA approval means that a new drug is absolutely safe and effective for 
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everyone. The legal and educational issues in this arena would benefit from 
strategic federal intervention.

Harmonization or convergence of regulation among countries and regions is a 
pressing need with respect to new medicines, vaccines, and devices. Convergence 
will reduce development costs, decrease patient exposure to experimental drugs 
and devices, and speed worthy innovations to those in need globally.

Precision medicine holds great promise. But, as advances in genotyping, 
proteomics, and so on identify more and more populations in a given disease 
category, challenges to the business model for biopharmaceuticals increase. For 
example, although the cost of developing a precise therapy for 10 percent of a 
disease population is likely to be less than that of developing an agent generated 
through conventional methods, the accompanying decrease in cost is unlikely to 
be 90 percent. And, although the value of such precision products is greater, the 
market will be much smaller than that for products prescribed without “precision” 
to the general population for a given disease. New approaches to determining 
value will be essential to provide incentives for drug invention without placing 
an onerous financial burden on individuals and society.

Antibiotic resistance and bioterrorism are other domains in which the busi-
ness model is challenging but the needs are essential for the future health of 
Americans. Population medicine impels us to be good stewards of antibiotics 
to slow the emergence of antibiotic resistance in pathogens. However, creating 
antibiotics in the hope that they will be rarely, if ever, used runs counter to the 
conventional business model. The same conundrum is faced in inventing vac-
cines and anti-infectives for agents that might be used in bioterrorism. Without 
government programs to address the need for innovative anti-infectives and 
vaccines, there is little incentive to invest over the long term, especially if other 
therapeutic needs do not face this challenge. Given the threat of virulent epi-
demics and bioterrorism, it might even be possible to address the needs through 
multinational programs; for example, the United States, Europe, Japan, and other 
countries could collaborate, dividing the labor and financial costs of programs 
directed at global solutions.

As discussed earlier, FDA’s Sentinel initiative is being used to detect safety 
signals earlier and with greater sensitivity. There is interest in using the same 
huge clinical database to obtain RWE of efficacy. But, most clinical databases 
have flaws. The US government could assemble experts and stakeholders to create 
measures to improve the databases, set standards, and recommend appropriate 
methods for specific categories of inquiry.

The complexity of issues in health and medicine that our society needs to 
address is so enormous that no sector can devise or implement solutions on its 
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own. The negative climate around academe–industry interactions strains current 
collaborations and inhibits formation of new ones. If this situation persists, the 
position of the United States versus global competition will be disadvantaged. 
NIH, FDA, other government agencies, academe, and industry could do more 
to reaffirm their common goals and encourage scientists, especially younger 
ones, to work at interfaces of these sectors.

Keeping NIH and FDA strong in leadership and funding will reap rewards in 
health and finances. Scientific and regulatory efforts in predictive animal models 
of human toxicity and efficacy and biomarkers for specific diseases, especially in 
neuroscience (e.g., Alzheimer’s disease) and oncology, could speed innovation 
and diminish risk.

None of the means for speeding and evaluating innovation will improve health 
without enhancement of avenues for introducing advances into clinical care. 
Several mechanisms are being tried, and other promising ones are on the horizon. 
It is important for professionals who provide care to use them, especially in an 
environment of increasing (appropriate) pressure on physicians to control costs. 
Cost containment is increasingly incorporated into physician-payment systems. 
That leads to more pressure to demonstrate the “value” of innovative therapy 
through comparative-effectiveness (and, when feasible, cost-effectiveness) studies. 
For innovations to be accepted and prescribed by physicians, their value—not 
only their effectiveness—must be demonstrated.

With the right policies and investment, there is good reason to believe that 
innovations will improve the health of Americans and people around the globe 
while maintaining US leadership and strengthening the US economy.

Vital Directions

1. Accelerate progress toward real-world evidence generation. As 
clinical data move toward universal storage on digital platforms, the pos-
sibility exists to reduce the time and expense involved in the development 
of evidence on the effectiveness, safety, and applicability of medical inter-
ventions. Priorities include initiatives to develop data and interoperability 
standards, and improve data quality and accessibility, capacity to facilitate 
protected data sharing, and regulatory policies that allow phased introduc-
tion with evidence generation.

2. Invest in and apply the promise of cognitive computing. With rapidly 
expanding computing capability to integrate, process, and assess very large 
databases, opportunities develop for accelerated learning, understanding 
individual variation, and developing predictive modeling. Priorities include 
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public–private initiatives targeting the science of large-dataset computing, 
integrating individually generated data, and communicating results.

3. Position and equip patients and families as partner stakeholders. 
To capture the advantages of the use of patient-generated data to care man-
agement and of patient involvement to care outcomes, priorities include 
initiatives to enable and facilitate the roles of patients and families in all 
clinical decision making, and to enlist their guidance and involvement in 
the capture, design, and use of clinical data for new knowledge.

SUMMARY RECOMMENDATIONS FOR  
VITAL DIRECTIONS

1. Accelerate progress toward real-world evidence generation.
2. Invest in and apply the promise of cognitive computing.
3. Position and equip patients and families as partner stakeholders.

References

Boname, M. L., A. W. Gee, and A. B. Claiborne. 2016. Advancing the discipline 
of regulatory science for medical product development: An update on progress and a 
forward-looking agenda: Workshop summary. Washington, DC: The National 
Academies Press. Available at http://www.nap.edu/catalog/23438/advancing- 
the-discipline-of-regulatory-science-for-medical-product-development 
(accessed March 25, 2016).

Enriquez, J. 2015. FDA forms patient advisory committee for medical device 
reviews. Med Device Online, September 22. Available at http://www. 
meddeviceonline.com/doc/fda-forms-patient-advisory-committee-for-medical-
device-reviews-0001 (accessed March 25, 2016).

FDA (Food and Drug Administration). 2015. Patient Engagement Advisory 
Committee. Available at http://www.fda.gov/AdvisoryCommittees/
CommitteesMeetingMaterials/PatientEngagementAdvisoryCommittee/
default.htm (accessed March 25, 2016).

FDA. 2016a. FDA’s Sentinel Initiative. Available at http://www.fda.gov/Safety/
FDAsSentinelInitiative/default.htm (accessed March 25, 2016).

FDA. 2016b. CDRH’s experiential learning program. Available at http://www.
fda.gov/scienceresearch/sciencecareeropportunities/ucm380676.htm (accessed 
March 25, 2016).



390 | Vital Directions for Health and Health Care

FDA. 2016c. CDRH Network of Experts. Available at http://www.fda.gov/
AboutFDA/CentersOffices/OfficeofMedicalProductsandTobacco/CDRH/
ucm289534.htm (accessed March 25, 2016).

FDA. 2016d. Developing a consensus voice: The Combination Products Policy 
Council. Available at http://blogs.fda.gov/fdavoice/index.php/2016/04/
developing-a-consensus-voice-the-combination-products-policy-council/ 
(accessed March 25, 2016).

FDA. 2016e. “Leaning in” on combination products. Available at http://blogs.
fda.gov/fdavoice/index.php/2016/03/leaning-in-on-combination-products/ 
(accessed March 25, 2016).

FDA. 2016f. The voice of the patient: A series of reports from FDA’s Patient-
Focused Drug Development Initiative. Available at http://www.fda.gov/
ForIndustry/UserFees/PrescriptionDrugUserFee/ucm368342.htm (accessed 
March 25, 2016).

Heinemann, L. 2008. The failure of exubera: Are we beating a dead horse? 
Journal of Diabetes Science and Technology 2:518–529.

Hoos, A., J. Anderson, M. Boutin, L. Dewulf, J. Geissler, G. Johnston, A. Joos, M. 
Metcalf, J. Regnante, I. Sargeant, R. F. Schneider, V. Todaro, and G. Tougas. 
2015. Partnering with patients in the development and lifecycle of medicines: 
A call for action. Therapeutic Innovation & Regulatory Science 49:929–939.

ICER (Institute for Clinical and Economic Review). 2016. Value Assessment 
Framework. Available at http://icer-review.org/methodology/icers-methods/
icer-value-assessment-framework/ (accessed March 25, 2016).

IOM (Institute of Medicine). 2007. Roundtable on evidence-based medicine: The 
learning healthcare system: Workshop summary. Washington, DC: The National 
Academies Press. Available at http://www.ncbi.nlm.nih.gov/books/NBK53494/
pdf/Bookshelf_NBK53494.pdf (accessed March 25, 2016).

IOM. 2010. Transforming clinical research in the United States: Challenges and oppor-
tunities: Workshop summary. Forum on Drug Discovery, Development, and 
Translation. Washington, DC: The National Academies Press. Available at 
http://www.ncbi.nlm.nih.gov/books/NBK50888/ (accessed March 25, 2016).

IOM. 2012. Public engagement and clinical trials: New models and disruptive tech-
nologies: Workshop summary. Washington, DC: The National Academies Press. 
Available at http://www.ncbi.nlm.nih.gov/books/NBK92104/#ch2 (accessed 
March 25, 2016).

Kaitlin, K. I., and P. K. Honig. 2013. Reinventing bioinnovation. Clinical 
Pharmacology & Therapeutics 94:279–283.

Ledford, H. 2011. Ways to fix the clinical trial. Nature 477:526–528.



Innovation in Development, Regulatory Review, and Use of Clinical Advances | 391

MDIC (Medical Device Innovation Consortium). 2015. Patient Centered Benefit-
Risk Project Report: A framework for incorporating information on patient 
preferences regarding benefit and risk into regulatory assessments of new medi-
cal technology. Available at http://mdic.org/wp-content/uploads/2015/05/
MDIC_PCBR_Framework_Web.pdf (accessed March 25, 2016).

MSKCC (Memorial Sloan Kettering Cancer Center). 2015. Welcome to Drug 
Abacus. Available at http://www.drugabacus.org/drug-abacus-tool/ (accessed 
March 25, 2016).

NCCN (National Comprehensive Cancer Network). 2016. NCCN Clinical 
Practice Guidelines in Oncology (NCCN Guidelines) with NCCN Evidence 
Blocks. Available at http://www.nccn.org/evidenceblocks/ (accessed March 
25, 2016).

NHC (National Health Council). 2016. The patient voice in value: The 
National Health Council Patient-Centered Value Model rubric. Available 
at http://www.nationalhealthcouncil.org/sites/default/files/Value-Rubric.
pdf (accessed March 29, 2016).

NHCGA (National Health Council and Genetic Alliance). 2015. Dialogue/
Advancing meaningful patient engagement in research, development, and 
review of drugs, September 22. Available at http://www.nationalhealth-
council.org/sites/default/files/PatientEngagement-WhitePaper.pdf (accessed 
March 25, 2016).

Nordrum, A. 2013. FDA and pharmaceutical companies welcome patient 
voices to new drug development—but will it last? International Business Times, 
September 3. Available at http://www.ibtimes.com/fda-pharmaceutical-com-
panies-welcome-patient-voices-new-drug-development-will-it-last-2082262 
(accessed March 25, 2016).

Norris, S. M. P., E. Strauss, C. DeFeo, and C. Stroud. 2015. Financial incentives to 
encourage development of therapies that address unmet medical needs for nervous system 
disorders: Workshop summary. Washington, DC: The National Academies Press. 
Available at http://www.nap.edu/read/21732/chapter/5 (accessed March 25, 
2016).

PCAST (President’s Council of Advisors on Science and Technology). 2012. 
Report to the president on propelling innovation in drug discovery, develop-
ment, and evaluation. Available at https://www.whitehouse.gov/sites/default/
files/microsites/ostp/pcast-fda-final.pdf (accessed March 25, 2016).

PCORI (Patient-Centered Outcomes Research Institute). 2015. Engagement 
rubric for applicants. Available at http://www.pcori.org/sites/default/files/
Engagement-Rubric.pdf (accessed March 25, 2016).



392 | Vital Directions for Health and Health Care

PDF (Parkinson’s Disease Foundation). 2016. Training dates and locations. 
Available at http://www.pdf.org/crli (accessed March 25, 2016).

Pogorelc, D. 2013. What’s behind the FDA’s push for more patient engagement 
(hint: it’s not that everyone else is doing it). MedCity News. Available at http://
medcitynews.com/2013/05/whats-behind-the-fdas-push-for-more-patient-
engagement-and-its-not-that-everyone-else-is-doing-it/ (accessed March 
25, 2016).

Schnipper, L. E., N. E. Davidson, D. S. Wollins, C. Tyne, D. W. Blayney, D. Blum, 
A. P. Dicker, P. A. Ganz, J. R. Hoverman, R. Langdon, G. H. Lyman, N. J. 
Meropol, T. Mulvey, L. Newcomer, J. Peppercorn, B. Polite, D. Raghavan, G. 
Rossi, L. Saltz, D. Schrag, T. J. Smith, P. P. Yu, C. A. Hudis, R. L. Schilsky, and 
the American Society of Clinical Oncology. 2015. American Society of Clinical 
Oncology statement: A conceptual framework to assess the value of cancer treat-
ment options. Journal of Clinical Oncology 33:2563–2577.

Supple, D., A. Roberts, V. Hudson, S. Masefield, N. Fitch, M. Rahmen, B. Flood, 
W. de Boer, P. Powell, and S. Wagers. 2015. From tokenism to meaningful 
engagement: Best practices in patient involvement in an EU project. Research 
Involvement and Engagement 1:5.

TSCDD (Tufts Center for the Study of Drug Development). 2015. Outlook 2015. 
Boston: Tufts University.

UMCERSI (University of Maryland Center of Excellence in Regulatory Science 
and Innovation). 2015. Assessing meaningful patient engagement in drug 
development: A definition, framework, and rubric. Available at http://www.
pharmacy.umaryland.edu/media/SOP/wwwpharmacyumarylandedu/centers/
cersievents/pfdd/mcersi-pfdd-framework-rubric.pdf (accessed March 25, 2016).

Author Information

Michael Rosenblatt, MD, is Chief Medical Officer, Flagship Ventures. Portion 
written while Executive Vice President, Chief Medical Officer, Merck & Co., 
Inc. Christopher P. Austin, MD, is Director, National Center for Advancing 
Translational Sciences, National Institutes of Health. Marc Boutin, JD, is 
Chief Executive Officer, National Health Council. William W. Chin, MD, is 
Chief Medical Officer, and Executive Vice President of Science and Regulatory 
Advocacy, Pharmaceutical Research and Manufacturers of America. Steven K. 
Galson, MD, MPH, is Senior Vice President, Amgen, Inc. Sachin H. Jain, 
MD, MBA, is CEO and Chief Medical Officer, CareMore Health Group, 
Inc. Michelle McMurry-Heath, MD, PhD, is Vice President, Worldwide 
Regulatory Affairs, Johnson & Johnson. Samuel R. Nussbaum, MD, is Senior 



Innovation in Development, Regulatory Review, and Use of Clinical Advances | 393

Fellow, University of Southern California Schaeffer Center for Health Policy and 
Economics. John Orloff, MD, is R&D Biopharmaceutical Executive and former 
Executive Vice President, Global Head of R&D and Chief Scientific Officer, 
Baxalta. Steven E. Weinberger, MD, is Executive Vice President and CEO, 
American College of Physicians. Janet Woodcock, MD, is Director, Center 
for Drug Evaluation and Research, Food and Drug Administration.





395

19

TARGETED R ESEARCH: 
BR AIN DISOR DERS AS AN EX A MPLE

Alan I. Leshner, PhD, Steven E. Hyman, MD, and Story C. Landis, PhD

Much discussion surrounds the question of the most appropriate strategies for 
bringing the power of science to bear on the nation’s pressing problems. 

Some problems, such as an emerging infectious disease, are urgent and must be 
addressed immediately. Others, such as the increasing global burden of dementia 
and other neurodegenerative diseases as populations grow older, become apparent 
with time but can be just as pressing in their implications. Advances in science 
and technology are often critical for progress, and circumstances can make it 
imperative for major science-based initiatives to deal with problems. We argue 
here that now is the right time for a substantial science-based assault on disorders 
of the brain. Our thesis is based on the conjunction of a growing worldwide 
societal burden of brain disorders with scientific opportunity driven by the 
maturing of neuroscience and related disciplines, by the recent and continuing 
emergence of relevant tools and technologies, and by the quality and number 
of personnel in the field.

Policy Strategies

There is no simple recipe for the planning and conduct of science-based initiatives 
that would ensure advances in both scientific progress and their application to 
societal problems. Much, however, has been learned from prior science initia-
tives. The temptation is always great, particularly when funding is constrained, 
to focus research funding in explicit or targeted ways, specifying in detail the 
exact problems to be solved and even the research approach to be taken. But, 
the history of American science shows that stipulation of details can be coun-
terproductive. What has generally been proved most effective is a combination 
of approaches to the support of research and development that involves diverse 
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strategies. Moreover, it should be emphasized that increased funding, although 
almost always a necessary condition for progress, will not by itself yield solutions 
to critical problems. The science must be tractable—even if difficult—and there 
must be an appropriate workforce in the field in question or workers willing 
to enter from related fields. Both those conditions prevailed in the response to 
HIV/AIDS that began in the 1990s.

In addition to substantial increments in funding, policy and regulatory initia-
tives may be required to advance relevant science and to apply it effectively to 
the pressing problems that motivated the investment. Policy initiatives involving 
regulatory and possibly legislative bodies, the academic and industrial sectors, 
and journal publishers can markedly increase the likelihood of successful research 
and societal outcomes. Examples include the sharing of data (in conjunction 
with appropriate ways of protecting the privacy of individuals), the sharing of 
methods and key reagents by scientists, increased incentives for scientific rigor (as 
opposed to premature publication), and decreased barriers to partnerships between 
academic and industrial researchers that address the issue of conflicts of interest.

If increased funding and appropriate policy interventions set the stage for 
acceleration of progress, decisions must be made about strategies for funding proj-
ects. Different federal agencies use different approaches. One funding approach 
is largely undirected or unconstrained: almost every technically sound project 
proposal is considered, and funding decisions are made solely on the basis of 
scientific merit as determined by peer review. That “unsolicited” approach has 
been particularly effective for such agencies as the National Science Foundation 
(NSF), whose mission is the broad support of virtually all fields of basic or funda-
mental science. NSF-funded research has produced many important discoveries, 
often with benefits to society that were initially wholly unexpected. An excellent 
example of such an unexpected benefit is the diverse science underpinning intel-
ligent learning systems, which has led to an enormous number of applications, 
such as speech-recognition technology and powerful data-analysis tools that 
are used throughout academe, many industries, and government. A comple-
mentary funding approach is to target specific questions or problems that need 
to be answered or specific technologies that are needed by end users and then 
to solicit responsive proposals. In its extreme version, the “directed” approach 
might specify timelines and much detail about the desired products. Such agen-
cies as the Defense Advanced Research Projects Agency (DARPA) typically use 
this approach, and their efforts have resulted in many important advances, often 
with clear utility. The National Institutes of Health (NIH) has successfully used 
a combination of approaches whereby some biomedical research projects are 
supported as a result of unsolicited proposals and others are supported as a result 
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of targeted requests for applications. Such a hybrid approach is recommended 
for the initiative proposed here.

A major goal of special initiatives is to draw researchers to work on particu-
larly difficult or urgent questions and challenges. Such initiatives usually direct 
a substantial stream of targeted funding to a problem. They typically use a 
variety of approaches, which may ultimately be specified by a funding agency 
through such mechanisms as requests for applications. Most successful efforts are 
initially grounded in consultations and workshops among diverse members of 
the investigator community. One of the largest such efforts was directed against 
HIV/AIDS. For over 20 years, 10 percent of the NIH budget was set aside to 
support HIV/AIDS research; some of the research projects were specified by 
the agency, and others were “bottom-up” projects proposed by members of the 
scientific community. Because of the size and complexity of the effort, it was 
overseen by the Office of AIDS Research, which coordinated work among NIH 
Institutes and ensured that grants made under the rubric of HIV/AIDS research 
were germane to the problems at hand. That approach contributed substantially 
to the transformation of HIV infection from a death sentence to a manage-
able chronic illness and to success in prevention of transmission. NIH recently 
determined that the challenges that remain with respect to HIV/AIDS—such 
as understanding viral reservoirs and developing a vaccine—no longer require 
the longstanding set-aside of funds.

Dedicated funding targeted to a particularly promising basic-science subject 
resulted in the great feat of sequencing the human genome. It is important to 
recognize the enormous value that that effort generated: not only was an initial 
human-genome reference sequence published, but also the development of tech-
nologies and computational tools that have revolutionized biomedical science was 
directly supported and encouraged. The rapid decrease in costs of sequencing 
DNA and the increase in the ability to analyze and understand the resulting data 
have led to a truly remarkable acceleration in identification of genetic contribu-
tors to many diseases, which, in turn, is beginning to influence diagnostics 
and discovery of therapies throughout medicine. The return on investment has 
been extraordinary, not only scientifically but economically: nearly $1 trillion 
in economic growth for a 178-fold return on investment (Batelle Technology 
Partnership Practice, 2013).

Another dramatic example is provided by approaches to cancer (an umbrella 
term for a diverse family of illnesses that have different etiologies, molecular 
mechanisms, treatment responses, and outcomes). President Nixon declared a War 
on Cancer in 1971, and cancer research has since periodically received substantial 
infusions of funds. The increases in funding have undoubtedly contributed to 
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the transformation of some cancers from untreatable, rapidly lethal diseases into 
chronic conditions that can be managed over increasing periods of survival or, 
in some cases, cured. Cancer biologists and clinicians faced scientific challenges, 
but they also benefited from scientific opportunity—direct access to living tumor 
tissue excised in biopsies or in surgical treatments and in more recent years the 
ability to sequence the genomes of large numbers of cancer cells from diverse 
tumor types. In his January 2016 State of the Union address, President Obama 
announced a new initiative in cancer, a Cancer Moonshot that has such goals 
as accelerating progress by focusing on preventive vaccines, early detection, 
immunotherapy, pediatric cancer, and data sharing (Lowy and Collins, 2016).

As we have emphasized, a funding initiative does not by itself make a particu-
lar set of scientific problems immediately tractable, nor does it ensure effective 
handoffs from academic or government scientists to industry or the development 
of safe and effective preventive interventions or treatments. However, in addition 
to supporting relevant research directly, funding initiatives can attract established 
researchers to a field, influence the popularity of a field among trainees, and gain 
the attention of academic and industrial developers of technology. Those effects 
have certainly resulted from the initiatives with HIV/AIDS and cancer research. 
One of the great benefits of the genome project was its focus on supporting 
technology development even as it changed the size of the market for even more 
sophisticated DNA-sequencing machines. New federal investment in a field can 
also lead to reexamination and reform of regulation, such as the passage of the 
Genetic Information Nondiscrimination Act of 2008, which prohibits the use 
of genetic information in employment and health insurance.

Brain Disorders Are Ripe  
for Special Attention

The key factors that now motivate a proposal for an initiative on brain disorders 
are the rapidly advancing tools and knowledge to facilitate understanding of dis-
ease mechanisms, a strong and growing scientific workforce in neuroscience, and 
a substantial mismatch between research investment and unmet medical need, 
global disease burden, and rising costs to societies (Bloom et al., 2011; Murray 
et al., 2013). The need for research investment is highlighted by the growing 
global prevalence and costs of neurodegenerative disorders (Hebert et al., 2013; 
Hurd et al., 2013) and a large disinvestment by industry in brain disorders since 
2010 (Choi et al., 2014) with the possible exception of Alzheimer’s disease clini-
cal trials. The withdrawal of industry is, in large part, a consequence of gaps in 
molecular-target identification and validation and in biomarkers, in contrast with 
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such diseases as cancer that have been the beneficiaries of many initiatives that 
have brought resources to bear. The consequence for the preponderance of brain 
diseases—such as autism, epilepsy, depression, schizophrenia, and stroke—is that 
the translation of emerging neuroscience is impeded. If the current Alzheimer’s 
disease trials fail, even this industry commitment to therapy development will 
disappear, as did the commitment to stroke therapies after trials failed.

The initiative proposed here would capitalize on new technologies and rapidly 
emerging scientific discoveries to create a new effort focused on identification 
and validation of molecular targets and identification of biomarkers. In the lan-
guage of industry, such efforts would “derisk” brain-disorders research and thus 
decrease the barriers to reentry for companies. It is clear that new technologies 
and scientific advances can accelerate therapy development. For example, the use 
of magnetic resonance imaging to screen potential neuromodulatory treatments 
for multiple sclerosis has resulted in the successful development of a number of 
therapeutic agents that slow disease progression. The discovery that dopamine was 
depleted in Parkinson’s disease led to the development of dopamine replacement 
therapy, and elucidation of the brain circuitry that is perturbed in Parkinson’s 
disease led to treatment with deep brain stimulation that transforms the lives of 
patients in the middle stage of the disease.

Brain disorders as diverse as autism and Alzheimer’s disease are increasingly 
addressable by biomedical science. That point is critical. The complexity of the 
human brain and its inaccessibility to direct examination during life have rendered 
the study of brain disorders extremely challenging, but the last decade has seen 
the development of diverse technologies that permit a concerted attack on these 
illnesses. The recognition of the great and growing burden of brain disorders 
on society and the extraordinary recent progress in brain research and in the 
development of technologies for such research make the disorders particularly 
ripe for special attention. An initiative could lead to important improvements 
in the lives of patients and their caregivers while accruing substantial economic 
benefits by decreasing levels of disability.

Over 100 million Americans suffer from brain disorders, including mental 
illnesses, neurologic disorders, and addiction. According to NIH, one-fourth 
of Americans suffer from a diagnosable mental disorder at some point in their 
lives. Over 50 million Americans suffer from neurologic disorders, including 
over 5 million from Alzheimer’s disease alone. The World Health Organization’s 
Global Burden of Disease study (Murray et al., 2013) showed that brain disorders 
are the leading cause of disability in the United States; they are also the largest 
cause of financial loss due to noncommunicable disease. The World Economic 
Forum and Harvard School of Public Health estimated the global financial cost 
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of mental illnesses in 2010 at US$2.5 trillion per year and the expected cost by 
2030 at US$6 trillion. A science-focused initiative would contribute to a great 
reduction in both personal and financial costs.

It is important to recognize how difficult it has been to carry out the science 
needed to deal with those disorders effectively and what is involved. Understanding 
the structure and function of the human brain remains extremely challenging. 
The human brain is the most complex organ; it has more than 80 billion neurons, 
and there are 5,000 or more types of neurons and glial cells. Each neuron has 
about 1,000 connections (synapses) with other neurons, but the range is vast. The 
roughly 100 trillion synapses in the human brain give rise to the neural circuits 
that underlie the computations that produce sensation, cognitive function, emo-
tion, motivation, and the control of behavior. Longlasting changes in synaptic 
connections and circuits are the basis of learning and memory. Abnormalities in 
the structure and functioning of brain cells, synapses, and circuits are responsible 
for the diverse symptoms and impairments that result from brain disorders.

Much as Galileo could not have advanced understanding of the solar system 
without a telescope, new tools developed in the last decade have revolutionized 
the life sciences in general and neuroscience in particular. They include genomic 
technologies and computational tools, which resulted in large part from the 
Human Genome Project; stem-cell technologies; genome engineering tools, 
such as CRISPR-Cas9; and, of particular importance to neuroscience, rapidly 
advancing technologies to study and even control activity in the cells and cir-
cuits of living brains and to provide useful maps of connectivity, such as those 
emerging from the Human Connectome Project and from the Allen Institute 
for Brain Science. The development of transformative tools and technologies, 
too often neglected, is critical for advances in our understanding of how the 
brain works and the development of better diagnoses and effective treatments for 
brain disorders. For example, advanced tools to study the expression of genes in 
single cells were described last year and are already being applied to the analysis 
of diverse cell types in the brain, but the actual mapping of particular protein 
complexes—the intended targets of drugs—to particular neural cell types awaits 
further development.

Federal funding has rarely been used to support the creation and dissemina-
tion of research tools and technologies, although there are notable exceptions, 
as in the Human Genome Project. Recognizing the great opportunities pro-
vided by recent advances in brain research coupled with the critical need for 
new technologies, a group of federal agencies and private foundations have 
joined forces and committed funds to the BRAIN (Brain Research through 
Advances in Innovative Neurotechnologies) Initiative. That initiative, a 12-year 
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public–private partnership, was begun in 2013 and aims to provide the new tools 
and technologies needed to accelerate understanding of normal and abnormal 
brain structure and function. The current federal partners include NSF, NIH, 
DARPA, the Intelligence Applied Research Projects Agency, and the Food and 
Drug Administration. The private foundations in the partnership include the 
Howard Hughes Medical Institute, the Simons Foundation, the Allen Institute 
for Brain Science, and the Kavli Foundation. The collaborative focus of so many 
participants and funding organizations on developing new technologies and using 
them to elucidate brain circuitry is unprecedented. The BRAIN Initiative, with 
its focus on technology development and the normal brain, is essential in eluci-
dating how the brain processes information and initiates behavior, and it should 
continue to be supported. However, it is only the beginning for understanding 
brain disorders. To address those, it is essential that newly developed technologies 
be applied to further understanding of human brain structure and function in 
health and disease. Moreover, the integration of advances arising from the genetic 
dissection of brain disorders with the kinds of tools and technologies emerging 
from the BRAIN Initiative is likely to be critical if gene lists are ultimately to 
be translated in a manner that improves human health.

Elements of an Initiative on Brain Disorders

This proposal is based on the pressing need to improve the prevention of and 
treatment for early-onset neuropsychiatric and neurodegenerative disorders. The 
highly damaging effects of these conditions on individuals, families, and society 
have been well documented by studies of disease burden, direct costs of health 
care, and economic loss.

Perhaps the greatest impediment to progress in preventing and treating brain 
disorders has been the incomplete knowledge of normal brain function coupled 
with slow progress in understanding their detailed pathophysiology, including 
molecular mechanisms of disease. Much can be learned from how progress has 
been made in cancer biology, even though diseases of the nervous system bring 
even greater challenges. Identification of molecular mechanisms and therapeutic 
targets in cancer has been rapidly advanced by sequencing the genomes of many 
surgically obtained cancer cells under a variety of large-scale efforts supported by 
the National Cancer Institute, beginning with the Cancer Genome Atlas in 2005. 
That approach is feasible because of the centrality of highly penetrant acquired 
mutations in the origin of most cancers notwithstanding the complexities of 
tumor heterogeneity and of distinguishing the mutations in cancer cells that 
drive pathogenesis from the welter of passenger mutations.
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The identification of molecular mechanisms of pathogenesis in brain disor-
ders has been more difficult. Despite well-known examples of rare monogenic 
disorders of the nervous system, such as Huntington’s disease and rare familial 
forms of amyotrophic lateral sclerosis, genetic risk factors for the vast majority 
of psychiatric, neurologic, and addictive disorders are carried by large numbers 
of modestly penetrant genetic variants. Thanks to the revolution begun by the 
Human Genome Project, what had seemed an insuperable problem has begun 
to yield rapidly to modern genomic technologies being brought to bear on spe-
cific disorders by large global consortia. Perhaps unrecognized in the broader 
scientific community, those efforts have achieved remarkable success related to 
many conditions, including autism, epilepsy, schizophrenia, bipolar disorder, 
and common, late-onset forms of Alzheimer’s disease. Those growing success 
stories also reveal that the genetic analysis of brain disorders is scalable, and with 
appropriate organization and good policies (such as requirements for data-sharing 
within the bounds of protecting subject privacy) additional funding would 
efficiently advance the pace of discovery and thus accelerate investigations into 
disease mechanisms (Sekar et al., 2016), the nomination of molecular targets for 
therapies, and the discovery of candidate biomarkers ( Jack and Holtzman, 2013).

It has often been objected that neuroscience has been unable to exploit even 
Mendelian genetic discoveries for therapies, notably for mutations that alter 
protein function, such as the gene in which triplet repeats cause Huntington’s 
disease. In fact, the challenge of therapy for Huntington’s disease is not dis-
similar to that facing therapy for monogenic hematologic disorders, such as 
sickle-cell disease, in which the causative amino acid variation has been known 
since the 1950s: both in Huntington’s disease and in monogenic hematologic 
disorders early attempts at gene therapy are proceeding in parallel. The deeper 
problem that calls for a scientific initiative is how to study pathogenesis of com-
mon polygenic brain disorders—how to use rapidly emerging genetic results to 
inform useful biologic experimentation and ultimately therapy. The problem 
of polygenicity is, at one level, no different from that in studying immunologic 
disorders or metabolism—although it is of note with respect to metabolism that 
essentially all the genetic regulation of body-mass index maps to the brain, not 
liver, pancreas, gut, or adipocytes.

A focus on brain disorders is warranted by its contribution of lifetime disease 
burden and by the promising technologic advances created by the BRAIN 
Initiative and the development of tools that are advancing all biology, such 
as stem-cell technologies, production of organoids, and genome engineering 
technologies.



Targeted Research: Brain Disorders as an Example | 403

The initiative proposed here is meant to advance and make more widely 
available platform technologies and data sharing through increased funding and 
policy initiatives and to enhance collaboration between academe and industry 
to advance the translation of basic findings as they mature. An example of a 
successful public–private consortium that could be used as a model for new col-
laborations is the Alzheimer’s disease neuroimaging initiative (ADNI) which 
played a key role in the identification and implementation of biomarkers for 
Alzheimer’s disease in clinical trials.

Specific components of the initiative proposed here include the following set 
of actions:

• Encourage and support the formation of new consortia to advance genetic 
and phenotypic analyses of brain disorders in diverse populations and to col-
lect biospecimens that, among other things, will permit the production of 
induced pluripotent cell lines and organoids.

• Combine those efforts with policy initiatives to encourage sharing of data, cell 
lines, and other materials in a manner that is consistent with the protection 
of privacy. Create infrastructure to support secure data storage, data sharing, 
and the banking of biologic materials.

• Increase funding for the dissemination of cell lines, animal models, technolo-
gies, and software packages. Policy initiatives involving funders and journals 
are needed to ensure the availability of detailed scientific methods to enhance 
replicability of results.

• Support completion of the initial goals of the BRAIN Initiative to ensure 
that the necessary tools and technologies are available to study normal and 
pathologic brain function, including fundamental understanding of neural-
cell types and circuits.

• In parallel, support expansion of the BRAIN Initiative to provide tools and 
to produce and study both in vitro (cellular, organoid, and explant) models 
and in vivo models of brain disorders on the basis of insights coming from 
genetics. Accelerate technology development to study the human brain.

• Support advances in human experimental biology (e.g., using new physi-
ologic and imaging technologies derived from the BRAIN Initiative) to 
investigate candidate biomarkers coming from genetic analyses and, when 
possible, disease pathogenesis.

• Encourage and support empirical investigations and ethical analyses to 
investigate emerging concepts of privacy among cultures and age groups 
and the risk tolerance of patients and families for participating in genetic and 
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phenotyping studies that involve longitudinal participation and data sharing 
(with attendant risks to the privacy of their personal data).

• Support training of clinicians in the interpretation of genetic data and their 
clinical utility while increasing the number of genetic counselors being trained.

• Facilitate the development of and identify funds for public–private initiatives 
(using such models as ADNI and the Accelerating Medicines Partnership) on 
topics that include biomarker discovery and target validation. Development 
of appropriate policies for partnerships will require involving both regulatory 
and funding agencies from the outset.

• Explore avenues to facilitate the adaptation of the most promising biomarker 
candidates for early diagnosis of neuropsychiatric and neurodegenerative 
disorders to allow interventions at the earliest possible time, when they are 
most likely to be effective.

SUMMARY RECOMMENDATIONS FOR  
VITAL DIRECTIONS

1. Create new models for large-scale research consortia and public—
private partnerships.

2. Develop new tools and technologies for research.
3. Establish policies and infrastructure for banking of biospecimens, 

storage of data and software, and their sharing, and develop effec-
tive approaches to dissemination of knowledge, tools, and reagents.
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Continuing to improve human health at reasonable costs is one of the biggest 
challenges facing society in the 21st century. Prior scientific advances have 

led to longer life expectancies, which, in turn, have led to the emergence of 
chronic diseases often related to aging (IOM, 2001). Our health care system was 
designed primarily for acute care, whereas today chronic disease is responsible 
for 80 percent of health care costs (McKenna and Collins, 2010). The current 
system is characterized by episodic care, fragmentation of services, and a less-
than-holistic view of the patient, all of which lead to a growth in inefficiencies 
and costs (IOM, 2001).

The need for more coordinated and seamlessly integrated multidisciplinary 
care is obvious. In parallel, advances in our knowledge of biologic systems and 
their complexity will require an unprecedented convergence of biologic, physi-
cal, and information sciences to solve the issues that we face. The life sciences 
are moving from an era of monodisciplinary and reductionist explorations of the 
fundamental elements of biologic systems to a multidisciplinary understanding 
of human biology and the course of disease. Given that evolution, the hope of 
precision medicine is unlikely to be realized without a transformation in how 
we educate and train a new generation of physicians, scientists, engineers, and 
population-health professionals. These experts need to be able to create and 
implement new ways of tackling complexity with the goal of reducing disease 
burden at a cost that society can afford.

Today, our biomedical educational and scientific training pathways are 
fragmented (Kruse, 2013). Young talents are often discouraged because of the 
longer and uncertain pathways to a successful career, especially when they will 
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be saddled with a much greater debt burden at the end of their studies than was 
the prior generation.

Over the past 100 years, the United States assumed a global position of unpar-
alleled scientific achievement and has reaped the many health, economic, dip-
lomatic, social, and military benefits of its preeminence. US citizens have been 
awarded more Nobel prizes in 
physiology or medicine than 
those of any other country—by 
a factor of 3 (Kirk, 2015). 
Those accomplishments have 
contributed to remarkable 
improvements in human health, innovation, and economic success and to a great 
sense of national pride. Our preeminence, however, is now being challenged by 
external and internal factors.

Other countries are competing more successfully in science and technology. 
The United States used to be preeminent in attracting the best and brightest in 
the world to its shores, but that dominance is not as pronounced today. China, 
for instance, has markedly increased its research and development (R&D) fund-
ing and the quality of its top universities (IRI, 2016). As a result, China can 
increasingly attract its expatriate scientists back to enrich local institutions with 
world-class talent trained in the United States and Europe, while a well-trained 
generation of young scientists is emerging from top Chinese universities.

A visit to any US laboratory today reveals the dependence on foreign-trained 
scientists at postdoctoral levels (Matthews, 2010). At the same time, young and 
American-trained talented people, who face a financial burden greater than do 
their colleagues in other countries because of high tuition costs in the United 
States and consequent high debt, increasingly shy away from scientific endeav-
ors. They see the greatly increased length of training imposed on them by our 
academic institutions, delay of opportunities to work independently until their 
late 30s (NAS et al., 2007), and grant funding that is uncertain (Harris and 
Benincasa, 2014) and highly competitive. It is not surprising that many of the 
best and brightest view this path as forbidding relative to more lucrative non-
scientific careers, less fraught with uncertainty.

With the retirement of the extraordinarily productive current generation of 
US scientists, our nation will have to plan carefully and act swiftly to continue 
to attract young people to science and to train and retain a world-class scientific 
workforce from within its citizenry if it hopes to retain its longstanding advantage. 
Furthermore, novel training paradigms and multidisciplinary skills that combine 
life sciences and physical sciences will be essential. For instance, solutions to the 

“It is a miracle that curiosity survives 
formal education.”

—Albert Einstein
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most intractable disease problems, such as those related to Alzheimer’s disease 
and diabetes, will require both new scientific discoveries and fundamental and 
integrative health-system changes if we hope to control the soaring health care 
costs associated with those problems. The United States will need to create and 
sustain a competitive and highly skilled new generation of talented people who 
are unafraid of challenging the status quo and who can create the knowledge 
and the new industries that can emerge from innovation. In short, if the United 
States is to maintain leadership in biomedical research and the development and 
delivery of medical innovation, the training of a new generation of scientists and 
engineers will need to become as innovative as the science that they are expected 
to deliver. That must have high priority for the nation.

In brief, our analysis identifies four interrelated key issues that we must address 
if our scientific workforce is to remain preeminent:

• The lack of high school exposure to cutting-edge science by the best teachers.
• The increasing financial burden of a scientific education with unsustain-

able student debt that forces many, especially members of underrepresented 
minorities, to forgo scientific research careers.

• The unjustified lengthening of our postgraduate training system with poorly 
defined career pathways even for promising scientists, who today do not reach 
independence until their late 30s.

• The persistence of rigid disciplinary silos that make multidisciplinary training 
and research unnecessarily difficult.

What needs to change? We must find ways to attract the most talented sci-
ence, technology, engineering, and mathematics (STEM) students and support 
them throughout their education and training. To do that, we must create new 
pathways to help to ensure that they are trained in the skills and knowledge 
necessary to succeed in 21st-century biomedical and health care sciences.

To understand the problems and plan for the educational revolution that will 
be required, we need to look at the current systems through the eyes of the 
young people who are contemplating or navigating a life in science—high school 
students, undergraduate students, graduate students, and postdoctoral fellows.

The High School Experience

Brittany is an entering high school freshman in a small town. She has already 
been identified as a star student, excelling in her classes and performing well 
above her peers on standardized tests. She has always loved science and likes to 
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imagine herself working on a cure for cancer. In the coming years, however, she 
will be faced with biology classes drawn almost entirely from textbooks, lectures 
about the taxonomic classification of plants and animals, and a brief exposure 
to basic Mendelian genetics. She will receive little exposure to laboratory work 
that is not simply “cookbook science,” and she will not get any experience in 
hypothesis-driven research or an opportunity to be creative. In short, her high 
school biology class will be distressingly similar to that experienced by her par-
ents 2 decades earlier. In class, she yearns for the excitement, the cutting-edge 
advances, the new science applied to treating disease and saving lives that she 
sees on television and the Internet. Unfortunately for Brittany, that exciting 
science is many years away if she continues to tread the traditional academic 
path. After her freshman year in biology, she will be channeled into chemistry 
in the 10th grade. Physics will come the year after that. There is a shortage of 
skilled teachers for more advanced classes. Because of this experience, Brittany, 
like many of her peers, will most likely have lost enthusiasm for biology by the 
time she applies to college. She is aware that her cousin in the United Kingdom 
is simultaneously studying biology, chemistry, and physics in each of the 2 years 
of her A-level program, giving her an extensive basis in all three subjects before 
college entry. Like most other high school students, Brittany has not signed up 
for classes in computer science or engineering and therefore is not acquiring skills 
essential for a future in research. Most important, she does not understand the 
consequences of not taking the advanced mathematics required for a career in 
21st-century biology. She and her parents do not know that the United States was 
ranked 27th among Organisation for Economic Co-operation and Development 
(OECD) countries in the performance of 15-year-olds in mathematics (OECD, 
2014)1. With most developed countries producing students who have stronger 
mathematics skills, Brittany’s potential to compete at a high level in science may 
already be compromised unless she can catch up in college. If society is lucky, 
Brittany will enter a fine undergraduate institution one of whose professors will 
reignite her interest in biology, and she will be able to catch up to the rest of 
the world in mathematics. But, it is equally likely that Brittany will veer off the 
path of science altogether.

The Undergraduate Experience

Michael is entering a prestigious university as an engineering student. He has 
already shown an aptitude for mathematics, having won a national competition 
in high school. He has had little exposure to laboratory science, inasmuch as his 
time in high school was devoted largely to mathematics courses and the required 
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curriculum. He has taken biology but found its emphasis on rote memorization 
of facts discovered decades earlier stultifying. Michael has had no exposure to 
and therefore no interest in research and does not see how his mathematics skills 
and interest in engineering could be applied to biological research anyway. His 
college adviser steers him down the path of civil engineering and more advanced 
mathematics, but fails to recommend that he expose himself to chemistry or 
large-scale data analysis. In his junior year, Michael learns a bit about molecular 
biology from his roommate and sees that this field of research is fascinating. He 
gets a chance to work in a university genetics laboratory over the summer and 
finds it exciting—some of the required data analyses even allow him to use his 
advanced mathematics skills. But, when he returns to college for his senior year, 
he is advised that it is too late to change direction in his undergraduate program 
and he would be unlikely to be accepted by a premier graduate program in biology 
given his lack of college courses in the subject. In contrast, he could choose from 
among a number of well-paying, entry-level jobs as an engineer immediately. 
His professors tell him that if he does try to pursue a PhD in a biological science, 
it would be a 4- or 5-year commitment followed by a postdoctoral fellowship 
(or two), which would require 2–6 more years and give him no guarantee of a 
job at the end of it. Michael envisions himself getting to the age of 36 years and 
not having a stable, well-paying job—and carrying the substantial debt incurred 
by his college tuition. A career as a civil engineer working for a construction 
company is increasingly attractive.

The Graduate Experience

Jamar grew up in the inner city. He is a master’s-degree student in a school of 
social work. He chose this profession because he saw the system failing his family 
and the families around him. He is particularly interested in the health services 
for nonworking single moth-
ers. He has done a number of 
internships as part of his train-
ing and sees that community 
services around the city do not 
use a standard approach to care. 
No one seems to know what 
works. They know what seems to feel good but not what will actually improve the 
health outcome of mothers and their children. He has a terrific idea for a citywide 
demonstration–research project to test various models of care delivery empiri-
cally. What is more, he intends on using real-world data to test his hypotheses. 

“Study hard what interests you the most 
in the most undisciplined, irreverent, 
and original manner possible.”

—Richard Feynman
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He does not, however, have the skills to undertake such complicated analytics 
and no resources to hire expert help. His faculty adviser is supportive, but grant 
funding for health services delivery research is limited. He reaches out to the city, 
the state, and the federal government for funds for research to no avail. When 
he receives his master’s in social work, he finds himself, much to his dismay, in 
a new job implementing one of the untested service-delivery programs that he 
had wanted to study. He is destined to spend his career in helping people while 
having little opportunity himself to develop the evidence so needed to improve 
the health care system. He sees no path to a PhD.

The Postgraduate Experience

Jose is in medical school and is heading off to a residency in neurology. His parents 
emigrated from South America when he was a baby, and he is the first person in 
his family to graduate from college. He is enjoying medical school and working 
with patients and is doing well. Along the way, he has developed a deep interest 
in clinical research. He sees the problems that patients are facing and sees that 
innovation is the only way forward. He has many good ideas for new research 
projects and is even tinkering with an idea for a new device to help late-stage 
Parkinson’s disease patients ambulate. However, he had to borrow heavily, using 
student loans to pay for his medical-school tuition, because his parents were 
not in a position to help him financially, and he has been barely getting by. On 
graduation and starting his residency, he looks forward to paying down some of 
his debts—and raising his standard of living a bit and possibly helping his parents 
financially. As he surveys his career options, however, he is discouraged about the 
prospects of combining a career in medicine with one in research. Watching the 
medical-school faculty members around him, he sees them struggling to deliver 
high-quality care while finding the time to get research grants and conduct the 
research itself. He begins to think that maybe he should abandon the idea of 
more research, take his device idea, and just start a company. But, his training 
and his medical-school mentors have not told him much about the steps needed 
to move from an idea to a marketable product. He will probably be a successful 
medical practitioner, but his ideas for innovation will never come to fruition.

The Postdoctoral Experience

Preeti has a PhD and is a postdoctoral trainee in a large medical school. She comes 
from a family of scientists. Both her parents were trained in India and now have 
faculty positions in the United States, her father in biochemistry and her mother 
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in nursing. She is in her 4th year of training and has published several important 
papers. Recently, her intellectual interests have veered away from those of her 
mentor, who is focused on the role of kinases in heart muscle. Preeti has some 
innovative ideas about how kinases play a role in muscular dystrophy, but she 
does not have the computer-science skills that she needs to do the modeling 
necessary to explore the ideas. She would like to work with a colleague in the 
computer-science department, but her mentor does not have a grant in this disease 
field, and Preeti does not have the time or independent resources required to 
pursue her ideas unless she obtains a faculty position of her own. Her father, who 
has been a productive scientist for years, just lost his major grant and is having 
a hard time keeping his laboratory running. Preeti sees the lack of job stability 
in the academic sector, and it worries her. Meanwhile, her mentor depends on 
her leadership in the laboratory and wants her to continue to work with him on 
his projects. She feels stuck. She sees several more years of postdoctoral effort 
ahead of her and the long odds against gaining a tenure-track position, followed 
by grant-seeking activities that may or may not bear fruit. She does not know 
how to look for a job in industry and has never met an industry scientist, so she 
has no idea whether this is an interesting, let alone viable, career option. She 
also wants to start a family and is trying to figure out how to fit this into her life 
plans. She may decide to follow a clearer path to a well-paying and stable career 
as a financial analyst for a firm that deals in biotech stocks.

Key Issue: The Challenge of Attracting and 
Retaining the Best and the Brightest  

in the 21st Century

The stories above highlight the problems faced by aspiring scientists at critical 
stages of their career development. Those young people all have a fire in the belly 
that may be extinguished not because of a lack of passion or willingness to work 
hard but because of environmental circumstances. That is the case even though 
we have decades of experience in learning how students find their way into sci-
ence careers. There have been a number of cogent and well-received reports on 
the nation’s scientific workforce (NAS et al., 2007, 2010; NRC, 2012b). As a 
result of the recommendations in those reports, a number of agencies and even 
private-sector entities have sought to address some of the challenges we have 
laid out above. But, the problems persist, and much bolder action is needed.

For high school students, we know about the importance of early school-based 
research experiences, informal out-of-school science experiences, and motivat-
ing information about a career in science (NRC, 2011). Even so, there is little 
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opportunity for students to be exposed to the process of science—exploration, 
discovery, and validation—as opposed to memorizing previous discoveries. That 
circumstance limits their understanding of science and dampens their enthusiasm 
for science as an exciting and creative activity. The current cookie-cutter approach 
to science education makes it hard to keep the brightest students intellectually 
engaged and interested in science in general and in biology in particular. Some 
students may want the opportunity for more rigorous and in-depth learning in 
their high school years; for example, classes in molecular genetics or neurobiol-
ogy in high school would undoubtedly ignite young minds. But, state educa-
tion budgets are shrinking at the very time when more money is needed. More 
important, state curriculum requirements effectively limit how far students can 
go in high school (NRC, 2002; Schmidt et al., 2013). The adaptability of the 
system to the potential of the promising student is the key. Today, it is the student 
who adapts to a rigid system of programs, rather than the opposite.

Implementing substantial change will require changes in K–12 teacher training. 
Only a minority of STEM teachers have robust research experience (NAS et al., 
2007; PCAST, 2010). Furthermore, the knowledge and skills of STEM teachers, 
as opposed to teachers in such disciplines as history or English, will rapidly go 
stale if they are not kept up to date. Few school districts have the resources to 
send their STEM teachers to annual meetings or continuing education in the 
form of advanced coursework or bench science (NRC, 2002, 2005a, 2007). 
As science becomes more complex, the training of the nation’s science teachers 
must keep pace—teachers themselves need more exposure to hypothesis-based 
thinking, problem solving, mathematics, and computer science in addition to 
continuous exposure to the evolving knowledge in their fields.

Higher-level mathematics, computer science, and data analytics have become 
critical for success in most arenas of health research, especially with the rise of 
genomics and real-world evidence. But, most US students do not even go as far 
as calculus in high school, let alone to linear algebra or statistics (NAS et al., 
2007). The same can be true in college. Statistics is almost absent from curricula, 
and many students, not recognizing the importance of exposure to such subjects, 
take as few mathematics and statistics courses as permissible. Moreover, almost 
no high school or college training in computer science is focused on biology, in 
which the need for computer science and large-dataset analytic skills is increas-
ing. In middle school, 74 percent of girls express interest in STEM, but when 
choosing a college major, just 0.4 percent of high school girls select computer 
science (Girls Who Code, 2016). The number of men and women who have 
college degrees in mathematics or computer science is a small fraction of the 
number who are pursuing careers in business administration, and the number 
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of women is much lower than the number of men (NCES, 2014). In addition, 
the larger problem of attracting members of underrepresented groups, especially 
minority groups, to careers in science and retaining them must be addressed if 
we are to take advantage of all America’s brainpower. As a country, we are losing 
many smart young people who could not only become important scientists but 
bring a richness and diversity of experience and thought to bear on the health 
challenges of the future.

In college, even when high-level courses in mathematics and computer science 
are available, they are often rigid and siloed. Curricula are narrowly focused and 
offer few examples in computer-science classes of how analytic techniques can be 
applied to modern-day biology, leaving computer scientists largely ignorant about 
career opportunities in the biomedical workforce. For freshmen still undecided 
about a career, opportunities for laboratory-based, hypothesis-driven research 
are sparse. For students with traditional goals, a high mark in organic chemistry 
has become the Holy Grail of success and serves as a requirement for admission 
to medical school. Rather than just high marks, the goal of the students should 
include the development of the problem-solving skills needed in research.

Of all the groups in the biomedical workforce, PhD students are under par-
ticular stress in the current environment. Some argue that we are training too 
many PhDs, others argue that we have too few PhDs in critical fields (Benderly, 
2010; Cyranoski et al., 2011; Domer et al., 1996; Trivedi, 2006), and still others 
suggest that the training is too long and too narrow. The needs of both PhD 
students and society will be served better by aligning training programs with 
varied career research options, including “big pharma,” biotech, device com-
panies, foundations, government, data-analytics companies, and patient groups.

Despite the growing number of possible careers, we are operating with an 
outmoded model of training PhDs. It leads to students and postdoctoral scholars 
who are coming out of their training hoping simply to replicate the careers of 
their mentors rather than to contribute to the exploration of novel ideas through 
more diverse careers. Such students finish their training with inadequate expo-
sure to the wider array of career options and the skills that would allow them 
to make informed decisions about their career paths. It has been suggested that 
universities and their faculties continue to promulgate that approach because 
trainees are critical for the productivity of their laboratories. It can be argued 
that the current postdoctoral system is an apprenticeship program for the benefit 
of the faculty and results in longer and longer periods of postdoctoral training. 
Instead, the endgame should be focused on independence as soon as possible 
rather than having postdoctoral scholars continue to serve as a low-paid labor 
pool. The current situation is no doubt discouraging to the most creative. It is 
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no surprise that dropping out of college is an increasingly popular recommen-
dation that some entrepreneurs, such as Peter Thiel (Brown, 2014), have made 
to brilliant students if they are to succeed creatively; Steve Jobs, Bill Gates, and 
Mark Zuckerberg did not complete their college training, but each has changed 
the world. Although that recommendation has worked in technology fields, such 
as computer science, it would not work for such fields as modern biomedical 
research (NRC, 2005b; Powell, 2015).

Breakthroughs in medicine often move from the bedside to the bench, and this 
is why the physician–scientist is critical for medical advancement (NIH, 2014). 
But, there are few formal research-training programs for physicians, especially after 
residency. The National Institutes of Health (NIH) Medical Scientist Training 
Program (MD–PhD) (NIH, 2015) has been successful, but many argue that it 
requires too great an investment of time. Even when physicians try to eke out 
time for research, health systems end up discouraging such activity in the face 
of needs to ensure adequate clinical care services and more predictable revenues 
than those gained from competitive research-grant funding. For example, physi-
cian–scientists who have an idea for a product with immediate and direct effects 
on treatment must often take a leave of absence from the workplace to devote 
time to such efforts at the risk of damaging their careers.

In the distant past, biomedical scientists could master all the relevant research 
fields needed to be productive scientists, for example, physiology, pharmacology, 
anatomy, and genetics. Such scientists toiled away in their academic laboratories, 
talking to each other in the hallways or at scientific meetings with like-minded 
academic researchers. And, with that experience, they could be successful in 
conducting cutting-edge research. Now, to be successful, scientists need to col-
laborate simultaneously with colleagues in academe, industry, nonprofit organiza-
tions, patient groups, and government in the United States and around the world.

The need for collaboration is a result of changes in the health-science research 
enterprise, which depends increasingly on nontypical biomedical disciplines. 
Engineering, mathematics, and computational science are now essential. The 
scientific disciplines, which used to be learned as separate subjects, are increas-
ingly overlapping and complementary. For example, it is now hard to work in 
genomics without competence in computer-based data analytics. To formulate 
and test hypotheses, scientists increasingly need to be knowledgeable about and 
able to apply the skills from not only their own fields but also many other fields. 
That is particularly true of the emerging discipline of translational research, which 
sits in the space between basic discovery and “first-in-humans” clinical studies.

Translational research itself has its own methodology (Emmert-Buck, 2014; 
Fang and Casadevall, 2010; Trochim et al., 2011) and is essential for moving a 
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discovery into an innovation in health care. Today, the most often cited obstacle 
to the development of novel and more successful therapies is the general lack 
of a deep understanding of human pathogenesis. For example, after a century, 
we still do not understand the fundamental causes of diabetes. We can control 
the disease in some patients, but it progresses inexorably in the large majority 
of them. The tools and methods arising from the extraordinary progress of the 
basic sciences—such as genomics, proteomics, and many other advances of the 
last few decades—need to be applied directly to large patient cohorts who are 
followed for years. The tools are available, but where are the trained physicians 
and scientists who will dedicate their lives to such long and difficult explora-
tions and be free of the need to generate large revenues from an increasingly 
cost-conscious academic health system?

The traditional disciplines of population and behavioral research are also 
increasingly important. Data from those disciplines have become crucial for even 
basic science in helping to devise testable hypotheses and identify precisely the 
patients who would benefit most from existing or new therapies.

The necessity for collaboration is driving new ways of working together. 
Research has moved from solely a single-investigator model to include team-
based science and multidisciplinary and interdisciplinary research. The collab-
orative approach itself is not based on a single model. For example, team-based 
research in academe, where the outcome is new knowledge, can be different 
from team-based research in industry, where the output is a product. Current 
training programs fail to help young researchers to understand and appreciate the 
difference between working in academe and working in industry; academe-based 
training and industry-based training do not comingle enough to allow young 
researchers to appreciate the differences first-hand. The situation is exacerbated 
by the perception that industry tends to act primarily in its own interest and 
often underinvests in R&D. Some argue that industry does not work for the 
greater good of the scientific enterprise or society. In fact, at a time when public 
funding for scientists is unstable, it is important to be aware that industry invests 
much more in R&D than does NIH—by at least $10 billion a year (Powaleny, 
2016). The absence of industry experience aggravates the false perception and 
can keep the best and brightest out of this crucial component of the innova-
tion pipeline. Ironically, it is happening at a time when industry is moving 
to an external-innovation model, in which much innovation is derived from 
work with small companies or academics rather than from internal research in 
industry-owned laboratories.

For all the reasons described above, we need to move from reliance on the old 
view of scientific training to a new view that takes into account the complexity 
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of biology and the changed environment. No single training pathway is the 
answer; flexibility and adaptability to the needs of trainees will be essential for 
success. Most important is the need for incentives for academic institutions to 
change the scientific culture and be open to new models of training.

That said, large-scale changes in our training systems and infrastructure are 
probably not all possible at once, certainly not within current national budget 
constraints. Nevertheless, there are many opportunities for true training inno-
vation. The question is, Which innovations would have the greatest near-term 
or long-term impact?

At one time, we had only anecdotes to help us to understand how students 
found their way to careers in scientific research. Today, we have several decades 
of research to illuminate the importance of early school-based science training, 
informal out-of-school science experiences, information about careers in science, 
parental support, and other factors (NRC, 2011). The short scenarios in the sec-
tion above are intended to be simple illustrations, but available data support the 
common intuition that students who have access to a robust set of early science 
experiences are more likely to have scientific careers than are students who do 
not receive such access (NIH, 2014). As we seek a robust set of pathways into the 
health-sciences research workforce, how can we ensure that we are supporting 
students (K–12, undergraduate, and graduate) by making them aware of specific 
opportunities in the health-sciences research enterprise? How can we be sure that 
we are reducing barriers to success and linking students to the jobs and careers 
where there is unmet demand?

In recent years, steps have been taken to correct the cacophony of K–12 edu-
cational standards and curricula that characterized the American education sys-
tem for many decades. The Common Core Standards and the Next Generation 
Science Standards (NGSS, 2016b) are available for states to use voluntarily. By 
using them, states can elect to collaborate in curricular materials and student 
assessments. Such collaboration offers substantial opportunities for cost savings. 
The standards, although far from perfect, constitute a substantial improvement 
on what most states had in place before their adoption. The mathematics and 
science standards (NGA and CCSSO, 2010; NGSS, 2013) will require periodic 
revision, and the scientific community should remain ready to assist in this 
process as the National Academy of Sciences did when it played an important 
role in the draft document that led to the NGSS (NGSS, 2016a; NRC, 2012a).

Exposing students at all levels of education to the wide variety of health-science 
careers available in industry and policy, as well as academe, will make it easier 
for them to envision themselves working in these settings. Students able to see 
themselves in a particular career early are far more likely to prepare themselves 
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for it. Recruitment efforts would benefit from coordinated public–private initia-
tives. In today’s economy, many students (and their parents) are concerned about 
the availability of well-paying jobs at the end of a particular educational pipeline.

In all sectors and at all levels of biomedical science, there is an urgent need 
to improve the diversity of the workforce. A diverse scientific workforce will 
improve our efforts to explore the whole array of health issues that affect our 
diverse demographics. And, yet, while the number of women in science has been 
rising in the last 2 decades, the number of minority-group members remains 
unacceptably low (NSF and National Center for Science and Engineering 
Statistics, 2015). Clearly, we must do much more to attract and retain under-
represented minorities to STEM education (NAS et al., 2011). Some suggest 
that despite the desire of many institutions to increase faculty diversity, many 
minority-group students are unsure how to navigate the job-hiring process 
or choose to move to higher-paying positions outside academic research. To 
that end, it may be necessary to develop plans for mentoring for these students 
to help them to transition from doctoral studies into research positions in the 
academic workforce.

In sum, changes in high school STEM will require complementary federal, 
state, and local efforts, perhaps with the new US president working with gov-
ernors to stimulate new initiatives. That will be especially important in light 
of budget crunches that force states to cut education budgets. Federal matching 
grants could be an incentive for states to invest.

What opportunities exist at the undergraduate and graduate levels to address 
the problems that we have articulated here? For example, should there be a 
reinvigoration of master’s programs, especially in such fields as statistics and 
computer science, in which a PhD may not be necessary? Should we consider 
programs similar to those in Europe (Martinho, 2012), where especially tal-
ented students go straight from high school to MD or PhD programs or where 
parts of undergraduate and doctoral training are condensed? It would certainly 
be feasible to consider national programs, perhaps supported by federal or state 
grants, which give more undergraduate students summer research experiences. 
Why not create accelerated pathways for the most gifted students, especially 
members of underrepresented minority groups, rather than impose the same 
programs on all, primarily for the purposes of credentialing?

It is undeniable that the debt burden amassed by a student pursuing a high-
level credential in science in this country is substantial and is a disincentive to 
pursuing such a path (Zelser et al., 2013). Is it time to consider debt forgiveness 
for students completing PhDs in some high-need fields, such as bioinformatics? 
Another big problem is the lack of faculty (Dinsdale et al., 2015; Sainani, 2015), 
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especially in the United States, to train bioinformaticians and biostatisticians. 
In the nation’s graduate schools, including medical schools, the opportunity to 
take courses in biostatistics and bioinformatics is limited by the lack of adequate 
qualified staff to teach them. There is such a high demand for those skills that 
schools cannot keep up. Would government support for master’s-program stu-
dents, especially in disciplines with shortages, such as biostatistics, help to meet 
the need for more faculty?

With all the evidence of problems in the system, it should not be surpris-
ing that there has been no lack of initiatives aimed at solving at least some of 
them. But, there has been no comprehensive examination of outcomes. Federal 
STEM programs have involved projects at different stages of development. For 
some, innovation and initial prototype development are the goal; for others, 
scalability and effects need to be evaluated. It is important to understand not 
only what works but also why it works and what appears not to be working and 
why. Governmentwide evaluation funds should be used to create an educational 
knowledge base for the benefit of future programs and interventions. For example, 
what can be learned from existing undergraduate research programs, including 
the National Science Foundation (NSF) Research Experiences for Undergraduates 
program (NSF, 2016b)? How can we build on successful diversity initiatives, 
such as the NIH Building Infrastructure Leading to Diversity initiative (NIH, 
2016a, b), The University of Maryland, Baltimore County Meyerhoff and 
Howard Hughes Medical Institute–funded adaptation (HHMI, 2014; UMBC, 
2016), and relevant NSF programs (NSF, 2016a)? Are there programs that are 
working well but could be improved, such as NIH’s Broadening Experiences 
in Scientific Training (BEST, 2016), Pathways to Independence (K99-R00) 
(NIH, 2016e), Early Independence Awards (NIH, 2016d), F32 (NIH, 2016c), 
and T32 awards (NIH, 2016f )? We need to know which programs should be 
expanded and which could or should be ended. In creating new programs, one 
always needs to look for ways to prevent the tendency for programs, once put 
into place, to stay forever—long past their utility.

The discussion above articulates many of the initiatives that could be con-
sidered in an effort to optimize the 21st-century scientific workforce. They 
have been presented to illustrate the breadth of issues and to draw attention 
to some solutions that could address them. However, it could be argued that 
if we try to change everything at once, we will end up changing nothing. 
Rather, a realistic approach to change is needed—change that will not require 
wholesale reinvention of the current system. We must focus on the biggest 
problems and try to make immediate and pragmatic changes, which are likely 
to promise lasting effects.
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Policy Suggestions

A visible response to ensure the future competiveness of the country by creating 
a new generation of innovators in the life sciences is of strategic importance. 
The life sciences will undoubtedly embody the largest economic opportunity 
for growth of novel solutions for addressing disease and disability and for con-
trol of runaway health care costs and burdens. We do not have the full array of 
programs that will ensure that the best and brightest pursue, and do not deviate 
from, careers in biomedical research. We need to ensure that these young people 
have the opportunity to realize their most creative ideas with all the support and 
encouragement required. We must work at all levels simultaneously to instigate 
change. Following are two policy suggestions that taken together could make a 
critical difference in the nation’s ability to tackle the challenges of creating and 
supporting a truly 21st-century health-science workforce.

A NextGen Opportunity Fund

The president could create a NextGen Opportunity Fund, whose resources 
come from a 2 percent set-aside from the appropriations of each relevant federal 
health, science, or education agency, which could rise to as much as 5 percent over 
the next decade as it is evaluated for impact. Strategic use of the funds would be 
guided by a presidential panel that comprises heads of federal agencies and divi-
sions, state governors, and representatives of academe, payers, providers, industry, 
and patient groups. It would function under the aegis of the Office of Science and 
Technology Policy’s National Science and Technology Council Committee on 
Science. Resources would be used to expand current programs and create newer, 
more focused opportunities in relevant federal agencies. The goal is to attract the 
most talented into biomedical research, train them for the 21st century, foster their 
creativity, and ensure that they become independent researchers earlier. The pro-
grams would ensure that the next generation of health scientists is multidisciplinary, 
collaborative, and working in an environment that fosters their most creative ideas.

The opportunity fund could be used to support existing and new programs at 
the federal and state levels to train the brightest aspiring scientists with the goal 
of engaging them in urgent improvement of the nation’s health.

The fund should be an incentive for the nation’s governors and K–12 educators 
to ensure that the most talented students are given the opportunity and encour-
agement to excel (see Box 20-1 for sample programs). Working with academe 
and through federal agencies, it should also be used for creating new incentives 
to shorten the time from undergraduate and graduate training to independence 
(see Box 20-2 for sample programs).
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All new programs funded in this manner should have a 10-year limit with an 
opportunity to renew after favorable evaluation.

BOX 20–1

Sample High School Initiatives
• Create biology-related curricula in computer-science classes.
• Create opportunities to take online college courses for credit in such subjects as 

computer science where appropriate courses or appropriately qualified teachers 
are not available locally.

• Ensure that all federal science-mission agencies play a formal role in improving 
the nation’s high school education system via appropriate authorizing language.

• Create “science-teaching fellows” who work in high schools with the most 
talented students.

• Provide more early school-based science training, informal out-of-school sci-
ence experiences, and information about careers in science.

• Provide federal matching grants as an incentive for state investment in innova-
tive science curricula for the best and brightest.

The Health-Science Corps for the 21st Century

The profile of health scientists will need to be different in the future from 
today. To that end, an additional policy approach to training the next generation 
of health scientists could be to create a National Health-Science Corps for the 
21st Century. The corps could be funded either from the NextGen Opportunity 
Fund described above or through appropriations directly to relevant federal 
agencies and departments. The mission of the corps would be to address the lack 
of high school exposure to the best science by the best teachers; the unjustified 
lengthening of our postgraduate training system with poorly defined career 
pathways even for promising scientists who today do not reach independence 
until their late 30s; the increasing financial burden of a scientific education with 
unsustainable student debt levels that forces many, especially members of under-
represented minorities, to forgo scientific careers; and the persistence of rigid 
disciplinary silos that make the multidisciplinary training and research experience 
more difficult and longer than necessary.

Admission to the corps would be highly competitive. Such an “army of 
innovators” would be nurtured at all stages of career development, from high 
school to early independence. This cohesive program would provide customized 
opportunities for members of the corps with the singular goal of turning out 

BOX 20–2

College and Graduate Initiatives
• Create more master’s programs, especially in such fields as statistics and com-

puter science.
• Explore programs in which especially talented students go straight from high 

school to MD and PhD programs.
• Create programs in which parts of college and doctoral training are condensed.
• Provide debt-forgiveness programs for students who are working toward 

master’s degrees or doctorates in some high-need fields, such as bioinformatics 
and biostatistics.

• Provide federal training and research support for the best and brightest master’s 
and doctoral students who are interested in health-services research and public 
health research.

• Create more master’s programs, such as programs like the Sloan Professional 
Science Master’s program, focused on multidisciplinary approaches to problem 
solving.

• Expand on existing industrial postdoctoral and other internship experiences, 
such as the NIH T32 and F32 training programs.

• Provide incentives to identify the best and brightest members of underrepre-
sented minority groups and women in high school and college.

• Set time limits on institutions for the maximum duration of PhD training.
• Change the Office of Management and Budget indirect-cost calculation for 

NIH-funded universities on the basis of time to first independent job for 
postdoctoral fellows.

• Create new mechanisms to promote careers as staff scientists (nontenured with 
no teaching responsibility) in academic settings.

• Create a new Entrepreneurship Division in NSF or the Department of Commerce 
to provide postdoctoral fellows with startup funds.

• Provide incentives for 4-year colleges to work with community colleges for 
early identification of science interest and talent.

• Create new programs for medical students and residents to have the time and 
resources to conduct research.

• Expand community-college and college programs that create opportunities for 
exceptional students who have suffered from weak K–12 experiences.

• Create programs to help students, particularly minority-group students, who 
need guidance on completion of a doctorate or postdoctoral fellowship as to 
how to navigate the job hiring process.
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All new programs funded in this manner should have a 10-year limit with an 
opportunity to renew after favorable evaluation.

BOX 20–1

Sample High School Initiatives
• Create biology-related curricula in computer-science classes.
• Create opportunities to take online college courses for credit in such subjects as 

computer science where appropriate courses or appropriately qualified teachers 
are not available locally.

• Ensure that all federal science-mission agencies play a formal role in improving 
the nation’s high school education system via appropriate authorizing language.

• Create “science-teaching fellows” who work in high schools with the most 
talented students.

• Provide more early school-based science training, informal out-of-school sci-
ence experiences, and information about careers in science.

• Provide federal matching grants as an incentive for state investment in innova-
tive science curricula for the best and brightest.

The Health-Science Corps for the 21st Century

The profile of health scientists will need to be different in the future from 
today. To that end, an additional policy approach to training the next generation 
of health scientists could be to create a National Health-Science Corps for the 
21st Century. The corps could be funded either from the NextGen Opportunity 
Fund described above or through appropriations directly to relevant federal 
agencies and departments. The mission of the corps would be to address the lack 
of high school exposure to the best science by the best teachers; the unjustified 
lengthening of our postgraduate training system with poorly defined career 
pathways even for promising scientists who today do not reach independence 
until their late 30s; the increasing financial burden of a scientific education with 
unsustainable student debt levels that forces many, especially members of under-
represented minorities, to forgo scientific careers; and the persistence of rigid 
disciplinary silos that make the multidisciplinary training and research experience 
more difficult and longer than necessary.

Admission to the corps would be highly competitive. Such an “army of 
innovators” would be nurtured at all stages of career development, from high 
school to early independence. This cohesive program would provide customized 
opportunities for members of the corps with the singular goal of turning out 

BOX 20–2

College and Graduate Initiatives
• Create more master’s programs, especially in such fields as statistics and com-

puter science.
• Explore programs in which especially talented students go straight from high 

school to MD and PhD programs.
• Create programs in which parts of college and doctoral training are condensed.
• Provide debt-forgiveness programs for students who are working toward 

master’s degrees or doctorates in some high-need fields, such as bioinformatics 
and biostatistics.

• Provide federal training and research support for the best and brightest master’s 
and doctoral students who are interested in health-services research and public 
health research.

• Create more master’s programs, such as programs like the Sloan Professional 
Science Master’s program, focused on multidisciplinary approaches to problem 
solving.

• Expand on existing industrial postdoctoral and other internship experiences, 
such as the NIH T32 and F32 training programs.

• Provide incentives to identify the best and brightest members of underrepre-
sented minority groups and women in high school and college.

• Set time limits on institutions for the maximum duration of PhD training.
• Change the Office of Management and Budget indirect-cost calculation for 

NIH-funded universities on the basis of time to first independent job for 
postdoctoral fellows.

• Create new mechanisms to promote careers as staff scientists (nontenured with 
no teaching responsibility) in academic settings.

• Create a new Entrepreneurship Division in NSF or the Department of Commerce 
to provide postdoctoral fellows with startup funds.

• Provide incentives for 4-year colleges to work with community colleges for 
early identification of science interest and talent.

• Create new programs for medical students and residents to have the time and 
resources to conduct research.

• Expand community-college and college programs that create opportunities for 
exceptional students who have suffered from weak K–12 experiences.

• Create programs to help students, particularly minority-group students, who 
need guidance on completion of a doctorate or postdoctoral fellowship as to 
how to navigate the job hiring process.

highly trained independent scientists ready to contribute to improvements in 
health. The program would address all educational levels, with corps members 
being admitted to the program as early as high school and as late as postdoctoral 
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fellowship and medical residency. Corps members would be assessed regularly to 
evaluate progress and success. People entering the corps would be able to partici-
pate in advanced curricula designed to speed their trajectory toward becoming 
independent scientists. For example, new programs might include opportunities 
for high school students to take college classes in computer science for credit 
and to do it while replacing, for example, a history requirement. Undergraduate 
colleges could be required to provide corps members the opportunity to conduct 
4 years of hypothesis-driven research with a mentor in an assigned laboratory.

Unlike programs that address different phases of the career pipeline indepen-
dently, this program would address the big picture by pushing forward at all 
stages of the scientific workforce simultaneously, ensuring continuity for the best 
and the brightest as they progress from high school through postdoctoral work 
and residency. Thus, the program would serve as an umbrella for all phases of 
science education, training, and early career development. It could draw on and 
include existing programs as necessary and appropriate.

Relevant agencies, state governors, and the private sector should be responsible 
for operationalizing the corps, that is, designing the programs that would deliver 
the expected outcomes. Boxes 20-1 and 20-2 identify possible initiatives. Plans 
for evaluation would be designed so that the most effective aspects of the corps 
could be continued and others discontinued, as needed.

Conclusion

The scientific workforce of the 21st century will be different from that of the 
20th: it must be more diverse and multidisciplinary. Many workforce initiatives 
to date have involved directing existing federal and some private-sector invest-
ment into agency or foundation initiatives. We have trod that path before. The 
BIO2010 report (NRC, 2003) and Rising Above the Gathering Storm (NAS et al., 
2007) both raised many of the issues addressed here.

Efforts to instigate change, however, have been uneven and have lacked 
cohesiveness. We cannot allow history to repeat itself, so we respectfully put 
forth these proposals that would immediately and persistently change the train-
ing landscape in the United States. The absence of such bold moves would 
put the nation at risk. Historically, presidents have changed the fortunes of 
the nation by launching specific initiatives, such as the GI Bill and the space 
program. We are at a comparable historical juncture with regard to the life 
sciences in this century.

Motivated and talented human capital is the core determinant of national 
competitiveness. Nothing is more critical than ensuring that our next generation 
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of health scientists accomplishes even more than the current one. It will require 
courage, perseverance, and leadership at the highest levels of the nation.

SUMMARY RECOMMENDATIONS FOR  
VITAL DIRECTIONS

1. Establish a NextGen Opportunity Fund.
2. Create a Health-Science Corps for the 21st Century.

Note

1. The results of the 2012 Program for International Student Assessment 
(PISA) study conducted by OECD-ranked US high school students 27th 
in mathematics among the 34 OECD member nations. In the same study, 
US students placed 17th in reading skills and 20th in science. Overall, that 
means that our high school students score at or below the international 
mean in the key measures of academic readiness. Shanghai, China (not an 
OECD member nation), was the top international performer in mathemat-
ics. Shanghai’s average score placed it more than 2 full school years ahead of 
the average in Massachusetts (one of the top-performing US states). Setting 
aside average performance and focusing instead on top-performing students 
does not provide much solace. About 2 percent of US high school students 
score at the highest level of mathematical achievement—compared with 
an OECD average of 3 percent and Shanghai’s standout performance of 
31 percent. America has to aspire to be more than “average” to have any 
chance of retaining its position as a world leader in STEM (OECD, 2014).
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National Institute of Neurological Disorders and Stroke.
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Sheila P. Burke, MPA, RN is Adjunct Lecturer in Public Policy at Harvard 
Kennedy School’s Malcolm Wiener Center for Social Policy. She served as a 
lecturer and Executive Dean of the school from 1996–2000. Previously she had 
been Chief of Staff to former senate Majority Leader Bob Dole (1985–1996), a 
professional staff member of the Senate Committee on Finance (1979–1982), 
and Deputy Staff Director of that committee (1982 to 1985). From 2000–2007 
she served as Undersecretary and then Deputy Secretary of the Smithsonian 
Institution. She is a member of the National Academy of Medicine, serving on its 
National Council, and a fellow of the National Academy of Public Administration 
and the American Academy of Nursing. She serves on the adjunct faculty at 
Georgetown University and is a Distinguished Visitor at the O’Neill Institute for 
National and Global Health Law, Georgetown Law Center. She serves on several 
boards including the Kaiser Commission on the Future of Medicaid and the 
Uninsured, Ascension Health Care, the Commonwealth Fund, Abt Associates, is 
a member of the Board of Regents of the Uniformed Services University of the 
Health Sciences and serves on the Board of Directors of Chubb Insurance. She 
served as a member of the Medicare Payment Advisory Commission (MedPac) 
2000–2007, the Kaiser Family Foundation 1999–2008 where she served as Chair 
of the Board. Burke, who also serves as a Senior Public Policy Advisor and Chair 
of the Government and Public Policy practice at Baker Donelson Caldwell & 
Berkowitz. She holds a bachelor of science from the University of San Francisco 
in addition to her master’s in public administration from Harvard University.

Molly J. Coye, MD, is Executive in Residence at AVIA, the nation’s leading 
network for health systems seeking to innovate and transform. AVIA’s mission is 
to advance care delivery transformation through the effective identification and 
deployment of digital solutions. By providing strategic focus, process discipline, 
and a collaborative approach, AVIA delivers measurable results to its Network of 
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more than 20 health system members representing over 325 hospitals. Dr. Coye 
was previously Social Entrepreneur in Residence for the Network for Excellence 
in Health Innovation (NEHI), a nonprofit, national health policy institute focused 
on enabling innovations that provide solutions to the most pressing issues facing 
our health care system today.

From 2010–2015, Dr. Coye was the Chief Innovation Officer for UCLA 
Health and headed the Institute for Innovation in Health and the Global Lab for 
Innovation at UCLA, where she led the health system in identifying new strategies, 
technologies, products, and services to support the large-scale transformation of 
healthcare. Today the Global Lab for Innovation at NEHI advances the adop-
tion of high-value innovations that enable dramatic improvements in access to 
and affordability of health services. Dr. Coye also advises technology developers, 
investors, national health systems and policymakers about disruptive technologies 
and business models that accelerate transformation and constrain health expendi-
tures, and serves on the advisory boards of early stage companies and venture and 
private equity firms investing in health care information technology and services.

Dr. Coye was previously the Founder and CEO of the Health Technology 
Center (HealthTech), a nonprofit education and research organization estab-
lished in 2000 that became the premier forecasting organization for emerging 
technologies in health care. Dr. Coye has also served as Commissioner of Health 
for the State of New Jersey, Director of the California State Department of 
Health Services, and Head of the Division of Public Health Practice at the Johns 
Hopkins School of Hygiene and Public Health. Dr. Coye is an elected member 
of the National Academy of Medicine, and a member of the Board of Directors 
of Aetna, Inc., Prosetta Biosciences, Inc., and ACCESS Health International. 
She has previously served as Chair of the Board of Directors of PATH, one of 
the largest nonprofit organizations in global health, and on the boards of the 
American Hospital Association, the American Public Health Association, the 
American Telemedicine Association, Big White Wall, Cholestech, The California 
Endowment, and the China Medical Board. Dr. Coye holds MD and MPH 
degrees from Johns Hopkins University and an MA in Chinese History from 
Stanford University, and is the author of two books on China.

The Honorable Thomas A. Daschle is the Founder and CEO of The 
Daschle Group, A Public Policy Advisory of Baker Donelson. The Daschle 
Group is a full-service strategic advisory firm that advises clients on a broad 
array of economic, policy, and political issues.

Senator Daschle has participated in the development and debate of almost 
every major public policy issue of the last three decades. In 1978, he was elected 
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to the US House of Representatives, where he served for eight years. In 1986, 
he was elected to the US Senate and was chosen as Senate Democratic Leader 
in 1994. Senator Daschle is one of the longest serving Senate Democratic 
leaders in history and one of only two to serve twice as both Majority and 
Minority Leader.

During his tenure, Senator Daschle navigated the Senate through some of its 
most historic economic and national security challenges. In 2003, he chronicled 
some of these experiences in his book, Like No Other Time: The 107th Congress 
and the Two Years That Changed America Forever. In the 2013 release of The US 
Senate: Fundamentals of American Government, Senator Daschle explores the inner 
workings of this important part of the legislative branch.

Since leaving the Senate, Senator Daschle has remained an active and learned 
voice among policymakers. As a well-known expert on health policy reform, 
he has written two books: Critical: What We Can Do About the Health-Care Crisis 
and Getting It Done: How Obama and Congress Finally Broke the Stalemate to Make 
Way for Health Care Reform.

Senator Daschle has also emerged as a leading thinker on climate change, food 
security, and renewable energy policy. He serves on both advisory and govern-
ing boards of a number of corporate and nonprofit organizations and currently 
cochairs The Cuba Consortium, an organization dedicated to an improved 
relationship with the people of Cuba.

In 2007, Senator Daschle joined with former Majority Leaders George 
Mitchell, Bob Dole, and Howard Baker to create the Bipartisan Policy Center, 
an organization dedicated to finding common ground on some of the pressing 
public policy challenges of our time. Senator Daschle is Chair of the Board of 
Directors at the Center for American Progress and Vice-Chair for the National 
Democratic Institute. He serves on the board of Edward M. Kennedy Institute and 
the LBJ Foundation. He also is a member of the Health Policy and Management 
Executive Council at the Harvard School of Public Health and the Council of 
Foreign Relations.

Born in Aberdeen, South Dakota, Senator Daschle attended South Dakota 
State University, graduating in 1969. He then served for three years as an intel-
ligence officer in the US Air Force Strategic Command. Following his military 
service, he spent five years as an aide to South Dakota Senator James Abourezk. 
After leaving the Senate in 2005, Senator Daschle joined Alston & Bird LLP as 
a special policy advisor and then went on to work in the same role at DLA Piper 
before establishing The Daschle Group in 2014.

He is married to Linda Hall Daschle and has three children and f ive 
grandchildren.
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Angela Diaz, MD, PhD, MPH, is the Jean C. and James W. Crystal 
Professor of Pediatrics and Preventive Medicine at the Icahn School of Medicine 
at Mount Sinai. After earning her medical degree at Columbia University College 
of Physicians and Surgeons, she completed an MPH from Harvard University 
and a PhD in epidemiology from Columbia University.

Dr. Diaz is the Director of the Mount Sinai Adolescent Health Center, a 
unique program that provides comprehensive, interdisciplinary, integrated, 
medical care, sexual and reproductive health, mental health, dental and optical 
services to young people. Under her leadership the Center has become the larg-
est adolescent-specific health center in the US, serving more than 10,000 young 
people every year—for free. The Mount Sinai Adolescent Health Center is a 
major training site in the field of adolescent health and medicine, with research 
funded by NIH.

Dr. Diaz is a member of the National Academy of Medicine (NAM), where 
she sits on its governing council, is a member of the Committee for the Health 
and Medicine Division, and chairs the Board on Children, Youth and Families 
at the National Academies of Sciences, Engineering, and Medicine. Dr. Diaz has 
been a White House Fellow, a member of the Food and Drug Administration 
Pediatric Advisory Committee, and a member of the Board of Directors of the 
New York City Department of Health and Mental Hygiene. In 2003, Dr. Diaz 
chaired the National Advisory Committee on Children and Terrorism for the 
Department of Health and Human Services. In 2009, she was appointed by 
Mayor Michael Bloomberg to the New York City Commission for Lesbian, 
Gay, Bisexual, Transgender and Questioning (LGBTQ) Runaway and Homeless 
Youth Taskforce.

Dr. Diaz is active in public policy and advocacy in the United States and has 
conducted many international health projects in Asia, Central and South America, 
Europe, and Africa. She is a frequent speaker at conferences throughout the 
country and around the world.

Victor J. Dzau, MD (Co-Chair), is the President of the National Academy 
of Medicine (NAM), formerly the Institute of Medicine (IOM). In addition, he 
serves as Chair of the Health and Medicine Division Committee of the National 
Academies of Sciences, Engineering, and Medicine. He is Chancellor Emeritus 
and James B. Duke Professor of Medicine at Duke University and the past 
President and CEO of the Duke University Health System. Previously, Dr. Dzau 
was the Hersey Professor of Theory and Practice of Medicine and Chairman of 
Medicine at Harvard Medical School’s Brigham and Women’s Hospital, as well 
as Chairman of the Department of Medicine at Stanford University.
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Dr. Dzau has made a significant impact on medicine through his seminal 
research in cardiovascular medicine and genetics, his pioneering of the discipline 
of vascular medicine, and his leadership in health care innovation. His important 
work on the renin angiotensin system (RAS) paved the way for the contemporary 
understanding of RAS in cardiovascular disease and the development of RAS 
inhibitors as widely used, lifesaving drugs. Dr. Dzau also pioneered gene therapy 
for vascular disease, and his recent work on stem cell paracrine mechanisms and 
the use of microRNA in direct reprogramming provides novel insight into stem 
cell biology and regenerative medicine.

In his role as a leader in health care, Dr. Dzau has led efforts in health care 
innovation. His vision is for academic health sciences centers to lead the transfor-
mation of medicine through innovation, translation, and globalization. Leading 
this vision at Duke, he and his colleagues developed the Duke Translational 
Medicine Institute, the Duke Global Health Institute, the Duke-National 
University of Singapore Graduate Medical School, and the Duke Institute for 
Health Innovation. These initiatives create a seamless continuum from discov-
ery and translational sciences to clinical care, and they promote transformative 
innovation in health.

As one of the world’s preeminent academic health leaders, Dr. Dzau advises 
governments, corporations, and universities worldwide. He has been a member 
of the Council of the IOM and the Advisory Committee to the Director of the 
National Institutes of Health (NIH), as well as Chair of the NIH Cardiovascular 
Disease Advisory Committee and the Association of Academic Health Centers. 
He served on the Governing Board of the Duke-National University of Singapore 
Graduate Medical School and the Board of Health Governors of the World 
Economic Forum and chaired its Global Agenda Council on Personalized and 
Precision Medicine. He also served as the Senior Health Policy Advisor to Her 
Highness Sheikha Moza (Chair of the Qatar Foundation). Currently, he is a 
member of the Board of Directors of the Singapore Health System, the Expert 
Board of the Imperial College Health Partners, UK, and the International 
Advisory Board of the Biomedical Science Council of Singapore. In 2011, he 
led a partnership between Duke University, the World Economic Forum, and 
McKinsey, and he founded the International Partnership for Innovative Healthcare 
Delivery and currently chairs its Board of Directors.

Among his honors and recognitions are the Gustav Nylin Medal from the Swedish 
Royal College of Medicine; the Max Delbruck Medal from Humboldt University, 
Charité, and the Max Planck Institute; the Commemorative Gold Medal from the 
Ludwig Maximilian University of Munich; the Inaugural Hatter Award from the 
Medical Research Council of South Africa; the Polzer Prize from the European 
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Academy of Sciences and Arts; the Novartis Award for Hypertension Research; 
the Distinguished Scientist Award from the American Heart Association (AHA); 
and the AHA Research Achievement Award for his contributions to cardiovascular 
biology and medicine. Recently, he was awarded the Public Service Medal by the 
president of Singapore. He has received nine honorary doctorates.

The Honorable William H. Frist, MD, is a nationally-acclaimed heart and 
lung transplant surgeon, former US Senate Majority Leader, and chairman of the 
Executive Board of the health service private equity firm Cressey & Company. 
He is actively engaged in the business as well as the medical, humanitarian, and 
philanthropic communities. He is chairman of both Hope Through Healing 
Hands, which focuses on maternal and child health and global poverty, and 
SCORE, a statewide collaborative education reform organization that has helped 
propel Tennessee to prominence as a K12 education reform state.

As a US Senator representing Tennessee from 1994–2006 (the first practicing 
physician elected to the Senate since 1928), Dr. Frist served on both the Health 
(HELP) and the Finance Committees responsible for writing all health legislation. 
He was elected Majority Leader of the Senate, having served fewer total years in 
Congress than any person chosen to lead that body in history. His leadership was 
instrumental in the passage of the 2003 Medicare Modernization Act and the 
historic PEPFAR legislation that provided life-saving treatment globally to over 
12 million people and reversed the spread of HIV/AIDS worldwide. He also held 
seats on the Foreign Relations Committee where he chaired the Subcommittee 
on Africa, the Commerce Committee, and the Banking Committee.

Currently Dr. Frist serves as an adjunct professor of Cardiac Surgery at 
Vanderbilt University and clinical professor of Surgery at Meharry Medical 
College. As a leading authority on healthcare, Senator Frist speaks nationally 
on health reform, government policy, global health, education reform, and 
volunteerism. His current board service includes the Robert Wood Johnson 
Foundation, The Nature Conservancy, Kaiser Family Foundation, Smithsonian 
Museum of the American Indian, Bipartisan Policy Center, and Nashville Health 
Care Council. In the private sector, he serves on the boards of Select Medical, 
Teladoc, AECOM, and others.

Martha E. Gaines, JD, LLM, is Distinguished Clinical Professor and 
Founder and Director of the interdisciplinary Center for Patient Partnerships at 
the University of Wisconsin Schools of Law, Medicine, Nursing & Pharmacy. The 
Center’s mission is to disrupt dysfunctional health care by restoring people to the 
core of care. The Center advocates with patients to get the care they need, while 
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teaching future professionals to see their patients as partners; promotes changes in 
health care policy at the local, state, and federal levels; and conducts primary, mixed 
methods research focused on patients’ experiences of their care. Students derive 
from a breadth of disciplines including medicine, nursing, law, health systems, 
genetic counseling, industrial engineering, and pharmacy, and work in interpro-
fessional teams to provide advocacy services to patients with life-threatening and 
serious chronic illnesses.

Ms. Gaines’s work focuses on consumer engagement and empowerment in 
health care reform where she has been privileged to collaborate with the Robert 
Wood Johnson Foundation, the Kaiser Family Foundation, the American 
Board of Internal Medicine Foundation, the Josiah Macy Jr. Foundation, and 
the National Cancer Institute among others. She serves on the National Cancer 
Research Advocates of the NCI, on the Board of the American Academy on 
Communication in Healthcare, recently cochaired the Josiah Macy Jr. Foundation 
annual conference “Partnering with Patients, Families, and Communities 
to Link Interprofessional Practice and Education,” and was appointed by the 
ABIMF to serve on the committee to develop the Charter on Organizational 
Professionalism for Healthcare Organizations, as a companion to the Charter 
on Medical Professionalism of the Choosing Wisely Campaign.

Her diverse publications include “Engaging Patients at the Front Lines of 
Primary Care Redesign: Operational Lessons for an Effective Program,” 
“Medical professionalism from the patient’s perspective: Is there an advocate in 
the house?,” “Integrating Compassionate, Collaborative Care (the “Triple C”) 
Into Health Professional Education to Advance the Triple Aim of Health Care,” 
“A Social Compact For Advancing Team-Based High-Value Health Care,” “Best 
Case/Worst Case”: Evaluation of a novel communication tool for difficult in-
the-moment surgical decisions” and “Moving from tokenism to co-production: 
implications of learning from patient and community voices in developing patient 
centred professionalism.”

Distinguished Clinical Professor at the University of Wisconsin, Ms. Gaines 
teaches courses related to consumer issues in health care advocacy and reform, and 
exploring professionalism for the twenty-first century to graduate students from 
law, medicine, public health, nursing, pharmacy, genetic counseling, and others.

Ms. Gaines earned her bachelor’s degree at Vassar College and holds juris doc-
torate and master of law degrees from the University of Wisconsin Law School. 
She is a long-term survivor of metastatic ovarian cancer.

Margaret A. Hamburg, MD, former Commissioner of the US Food and 
Drug Administration, is Foreign Secretary of the National Academy of Medicine. 



440 | Vital Directions for Health and Health Care

In this position, Dr. Hamburg serves as a senior adviser on international mat-
ters to the NAM President and Council and as liaison to foreign academies of 
medicine and science.

Dr. Hamburg was appointed Commissioner of the FDA in May 2009, the second 
woman to serve in this position. Her past roles have also included senior scientist 
at the Nuclear Threat Initiative; Assistant Secretary for Policy and Evaluation in 
the US Department of Health and Human Services; and Commissioner of the 
New York City Department of Health and Mental Hygiene.

Jane E. Henney, MD, is Home Secretary for the National Academy of 
Medicine. In this capacity, she assists the NAM President and Council in 
strengthening and supporting membership activities and participation.

Dr. Henney has held senior leadership positions in both the academic and 
federal sectors. Among these, she was the Commissioner of the US Food and 
Drug Administration from 1998 until January 2001; Deputy Director of the 
National Cancer Institute from 1980–1985; Senior Vice President and Provost 
for Health Affairs at the University of Cincinnati 2003–2008; Vice President 
for Health Sciences at the University of New Mexico 1994–1998; and Vice 
Chancellor for Health Programs and Policy at the University of Kansas Medical 
Center 1988–1992 and Interim Dean of the College of Medicine 1987–1989.

Dr. Henney was elected to the National Academy of Medicine in 2000. She 
is a fellow of the American College of Health Care Executives and was elected 
to membership of both the Society of Medical Administrators and the Medical 
Administrators Conference. She has received numerous citations and awards 
for her work. Dr. Henney currently serves on the boards of directors of several 
not-for-profit organizations and publicly traded companies.

Shiriki K. Kumanyika, PhD, MPH, is Emeritus Professor of Epidemiology 
in the Department of Biostatistics and Epidemiology at the University of 
Pennsylvania Perelman School Of Medicine. She has an interdisciplinary 
background and holds advanced degrees in social work, nutrition, and public 
health. During her tenure on the Penn Medicine faculty, Dr. Kumanyika also 
served as the Associate Dean for Health Promotion and Disease Prevention, 
held a secondary appointment as Professor of Epidemiology in the Department 
of Pediatrics (Division of Gastroenterology, Nutrition Section), and was affili-
ated with numerous Penn institutes and centers. She was the Founding Director 
of Penn’s interdisciplinary, multischool Master of Public Health program. Dr. 
Kumanyika’s research focuses on identifying effective strategies to reduce nutrition-
related chronic disease risks, with a particular focus on achieving health equity 
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for black Americans. For more than three decades, she has led or collaborated 
on single- or multicenter, randomized clinical trials or observational studies 
related to obesity, salt intake, and other aspects of diet. Several of these studies 
have evaluated interventions to promote healthy eating and physical activity in 
African American children or adults in clinical or community-based settings.

Dr. Kumanyika founded (in 2002) and continues to Chair the African American 
Collaborative Obesity Research Network (AACORN) (www.aacorn.org), 
a national network that seeks to improve the quantity, quality, and effective 
translation of research on weight issues in African American communities. She 
has extensive experience in advisory roles related to public health and nutri-
tion policy in the US and abroad. Dr. Kumanyika is a member of the National 
Academy of Medicine (formerly the Institute of Medicine) and is a past president 
of the American Public Health Association.

The Honorable Michael O. Leavitt is the Founder and Chairman of 
Leavitt Partners, where he helps clients navigate the future as they transition to 
new and better models of care. In previous roles, Mike served as a three-time 
elected governor of Utah and in the Cabinet of President George W. Bush: first 
as administrator of the Environmental Protection Agency (2003–2005) and then 
as Secretary of Health and Human Services (2005–2009). At HHS, he led the 
implementation of the Medicare Part D Prescription Drug Program. The task 
required the design, systematization, and implementation of a plan to provide 
43 million seniors with a new prescription drug benefit. By the end of the first 
year, enrollments exceeded projections, prices were lower than projected, and 
seniors expressed high levels of satisfaction.

Mike’s strategic ability can be seen in his redesign of the nation’s system of 
quality and safety standards for imported goods. In the spring of 2006, President 
Bush assigned him to lead a government-wide response. Within months, he 
commended a major strategic shift in US policy on import regulation and trade.

Mike is a seasoned diplomat, leading US delegations to more than 50 countries. 
He has conducted negotiations on matters related to health, the environment, 
and trade. At the conclusion of his service, the Chinese government awarded 
him the China Public Health Award—the first time this award has ever been 
given to a foreign government official.

Mike is, at heart, an entrepreneur. As governor, he organized a group of 
his colleagues to form Western Governors University. At WGU, degrees are 
earned based on competency rather than credit hours. WGU now has more 
than 60,000 students who reside in each of the 50 states and several foreign 
countries. Enrollment is growing at 35 percent a year. In November 2008, 
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TIME magazine named WGU “the best relatively cheap university you’ve 
never heard of.” His book—Finding Allies, Building Alliances—was released in 
September 2013 by Jossey-Bass Publishers and chronicles his expertise and 
passion for collaboration.

Mark B. McClellan, MD, PhD (Co-Chair), is the Robert J. Margolis Professor 
of Business, Medicine, and Policy, and Director of the Duke-Margolis Center 
for Health Policy at Duke University with offices at Duke and in Washington, 
DC. The new Center will support and conduct research, evaluation, implemen-
tation, and educational activities to improve health policy and health, through 
collaboration across Duke University and Health System, and through partner-
ships between the public and private sectors. It integrates the social, clinical, and 
analytical sciences to integrate technical expertise and practical capabilities to 
develop and apply policy solutions that improve health and the value of health 
care locally, nationally, and worldwide.

Dr. McClellan is a doctor and an economist, and his work has addressed a wide 
range of strategies and policy reforms to improve health care, including such 
areas as payment reform to promote better outcomes and lower costs, methods for 
development and use of real-world evidence, and more effective drug and device 
innovation. Before coming to Duke, he served as a Senior Fellow in Economic 
Studies at the Brookings Institution, where he was Director of the Health Care 
Innovation and Value Initiatives and led the Richard Merkin Initiative on Payment 
Reform and Clinical Leadership. He also has a highly distinguished record in 
public service and in academic research. Dr. McClellan is a former administrator 
of the Centers for Medicare & Medicaid Services (CMS) and former commis-
sioner of the US Food and Drug Administration (FDA), where he developed 
and implemented major reforms in health policy. These include the Medicare 
prescription drug benefit, Medicare and Medicaid payment reforms, the FDA’s 
Critical Path Initiative, and public-private initiatives to develop better informa-
tion on the quality and cost of care.

Dr. McClellan is the founding Chair and a current board member of the 
Reagan-Udall Foundation for the FDA, is a member of the National Academy 
of Medicine and chairs the Academy’s Leadership Council for Value and 
Science-Driven Health care, co-chairs the guiding committee of the Health 
Care Payment Learning and Action Network, and is a Research Associate at 
the National Bureau of Economic Research. He has also previously served as a 
member of the President’s Council of Economic Advisers and Senior Director 
for Health Care Policy at the White House, and as Deputy Assistant Secretary 
for Economic Policy at the Department of the Treasury. He was previously 
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an Associate Professor of Economics and Medicine with tenure at Stanford 
University, and has twice received the Kenneth Arrow Award for Outstanding 
Research in Health Economics.

Michael McGinnis, MD, MPP, an active front-line participant in national 
and international health policy and programs for more than four decades, is 
currently Leonard D. Schaeffer Executive Officer at the National Academy of 
Medicine (NAM). He is also an elected Member of the NAM, Executive Director 
of the NAM Leadership Consortium on Value & Science-Driven Health Care, 
and founder and facilitator of its Learning Health System initiative. In a tenure 
unusual for political and policy posts, he held continuous appointment through 
the Carter, Reagan, Bush, and Clinton Administrations at the Department of 
Health and Human Services, with policy responsibilities for disease prevention 
and health promotion. In this capacity, he was founder and steward of various 
still ongoing programs and policies, including: the Healthy People program of 
national goals and objectives, the HHS/USDA Dietary Guidelines for Americans, 
the U.S. Preventive Services Task Force, and the Ten Essential Services of 
Public Health. In other appointments, he served as founding director/chair of: 
the health program group at the Robert Wood Johnson Foundation; the World 
Bank/European Commission Task Force for Health Reconstruction in Bosnia; 
the federal Office of Research Integrity, and the HHS Nutrition Policy Board. 
Early in his career, he served as director of the World Health Organization’s 
smallpox eradication program in Uttar Pradesh, India, and director of the U.S.-
Eastern Europe cooperative health research program. Educated at Berkeley (AB), 
UCLA (MA, MD), and Harvard’s Kennedy School of Government (MPP), 
he is perhaps most recognized for his research and publications on population 
health and the root sources of morbidity and mortality. Recognitions include 
the federal Distinguished Service Medal, the 1996 National Health Leader of 
the Year award, and the 2013 national Public Health Hero award.

Ruth M. Parker, MD, is Professor of Medicine, Pediatrics and Public Health 
at Emory University in Atlanta, Georgia. She attended Davidson College and 
the University of North Carolina at Chapel Hill School of Medicine, completed 
residencies in Internal Medicine and Pediatrics at the University of Rochester, and 
was a Clinical Scholar at the University of Pennsylvania. For over two decades, 
her work has focused on research, education, and advocacy efforts to advance 
our nation’s health literacy. She is an author of the Test of Functional Health 
Literacy in Adults (TOFHLA) and of the definition of health literacy used by 
Healthy People 2010, the IOM, the NIH, and the Affordable Care Act, as well 
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as many scholarly pieces on health literacy. She is a National Associate of the 
National Research Council of the National Academy of Sciences, and serves on 
Advisories to the FDA and PCORI.

Dr. Parker served in leadership roles as a Health Literacy Advocate for pro-
fessional societies including the AMA and the ACP Foundation. She has con-
sulted with numerous federal and state agencies, professional organizations and 
members of industry regarding their health literacy efforts. She was a member 
of the IOM Health Literacy Committee, a member and now Consultant to the 
Health Literacy Roundtable.

Dr. Parker has received national awards in recognition of her work, includ-
ing the Silver Achievement Award from the AAMC, the Richard and Hinda 
Rosenthal Award from the ACP, the Walter C. Alvarez Award from the American 
Medical Writers Association, the Cecilia and Leonard National Health Literacy 
Award, and FDA Advisory Committee Service Award.

Lewis G. Sandy, MD, is Executive Vice President, Clinical Advancement, 
UnitedHealth Group (a Fortune 25 diversified health and well-being company 
dedicated to helping people live healthier lives). At UnitedHealth Group he 
focuses on clinical innovation, payment/delivery reforms to modernize our 
health care system, and physician collaboration. He also is a Principal in the 
UnitedHealth Center for Health Reform and Modernization, with a focus on 
payment/delivery innovation and policy. From 2003 to 2007, he was EVP and 
Chief Medical Officer of UnitedHealthcare, UnitedHealth Group’s largest busi-
ness focusing on the employer/individual health benefits market. From 1997 to 
2003, he was EVP of The Robert Wood Johnson Foundation. At RWJF, he 
was responsible for the Foundation’s program development and management, 
strategic planning and administrative operations. Prior to this, Dr. Sandy was a 
program VP of the Foundation, focusing on the Foundation’s workforce, health 
policy, and chronic care initiatives. An internist and former health center medical 
director at the Harvard Community Health Plan in Boston, Massachusetts, Dr. 
Sandy received his BS and MD degrees from the University of Michigan and an 
MBA degree from Stanford University. A former RWJF Clinical Scholar and 
Clinical Fellow in Medicine at the University of California, San Francisco, Dr. 
Sandy served his internship and residency at the Beth Israel Hospital in Boston. 
He is a Senior Fellow of the University of Minnesota School of Public Health, 
Department of Health Policy and Management.

Leonard D. Schaeffer is the founding Chairman & CEO of WellPoint, the 
nation’s largest health benefits company by membership. WellPoint (now Anthem) 



Appendix A: Vital Directions Steering Committee Biographies | 445

serves nearly 39 million medical members and has annualized revenues of $78.4 
billion. He is currently the Judge Robert Maclay Widney Chair and Professor 
at the University of Southern California (USC) and is a Senior Advisor to TPG 
Capital, a private equity firm.

Schaeffer was Chairman & CEO of WellPoint from 1992 through 2004 and 
continued as Chairman through 2005. In 1986, Schaeffer was recruited as CEO 
of WellPoint’s predecessor company, Blue Cross of California, when it was near 
bankruptcy. He managed the turnaround of Blue Cross and the IPO creating 
WellPoint. During his tenure as CEO, WellPoint completed 17 acquisitions and 
endowed 4 charitable foundations with assets of over $6 billion. Under Schaeffer’s 
leadership, the value of the company grew from $11 million to over $49 billion.

During his tenure, WellPoint was selected by Fortune as America’s Most Admired 
Health Care Company for 6 consecutive years; named by BusinessWeek as one of 
the 50 best performing public companies for 3 consecutive years; and identified 
by Forbes magazine as America’s best large health insurance company. Schaeffer 
was selected by BusinessWeek as one of the Top 25 Managers of the Year and by 
Worth as one of the “50 Best CEOs in America.”

Schaeffer’s public service included appointments as Administrator of the fed-
eral Health Care Financing Administration (now CMS), Assistant Secretary for 
Management and Budget of the federal Department of Health, Education and 
Welfare, Director of the Bureau of the Budget for the State of Illinois, Chairman 
of the Illinois Capital Development Board, and Deputy Director of the Illinois 
Department of Mental Health.

Schaeffer is a member of the boards of trustees of USC, RAND, the Brookings 
Institution, and the board of fellows at Harvard Medical School. He also serves 
on the boards of directors of Walgreens, Quintiles, and scPharmaceuticals. He 
is an elected member of the National Academy of Medicine (NAM).

In 2009, Schaeffer established a new research center at USC. The Schaeffer 
Center for Health Policy and Economics emphasizes an interdisciplinary approach 
to research and analysis to promote health and value in health care delivery and 
to support evidence-based health policy. He has also endowed chairs in health 
care financing and policy at the Brookings Institution, Harvard Medical School, 
NAM, UC Berkeley, and USC.

Previously, Schaeffer served as President & CEO of Group Health, Inc., EVP 
& COO of the Student Loan Marketing Association (Sallie Mae), and a Vice 
President of Citibank.

Glenn D. Steele, Jr., MD, PhD, is the Chairman of xG Health Solutions. 
From 2001–2015, he served as President and Chief Executive Officer of Geisinger 
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Health System, an integrated health services organization nationally recognized 
for the development and implementation of innovative care models.

Glenn previously served as Dean of the Biological Sciences Division and 
the Pritzker School of Medicine and Vice President for Medical Affairs at 
the University of Chicago, as well as the Richard T. Crane Professor in the 
Department of Surgery. Prior to that, he was the William V. McDermott Professor 
of Surgery at Harvard Medical School, President and Chief Executive Officer of 
Deaconess Professional Practice Group, Boston, Massachusetts, and Chairman 
of the Department of Surgery at New England Deaconess Hospital, Boston, 
Massachusetts. Glenn is past Chairman of the American Board of Surgery. His 
investigations have focused on the cell biology of gastrointestinal cancer and 
precancer, and most recently on innovations in healthcare delivery and financ-
ing. A prolific writer, he is the author or co-author of more than 488 scientific 
and professional articles.

A member of the National Academy of Medicine, Glenn serves as a member 
of the Roundtable on Value and Science-driven Healthcare, the Committee 
on the Governance and Financing of Graduate Medical Education, the Vital 
Directions for Health and Health Care Steering Committee, and previously 
served on the Committee on Reviewing Evidence to Identify Highly Effective 
Clinical Services (HECS). A fellow of the American College of Surgeons, he is a 
member of the American Surgical Association, the American Society of Clinical 
Oncology, and Past President of the Society of Surgical Oncology.

Glenn serves on the following boards and national committees: Vice Chair, 
Health Transformation Alliance; Director, Cepheid; Director, City of Hope; 
Member, Emory University’s Healthcare Innovation Program (HIP) External 
Advisory Board; Director, Ingenious Med; Member, Institute for Healthcare 
Optimization Advisory Board; Director, PTC Therapeutics; Director, Stratus 
Video Interpreting; Member, the Peterson Center on Healthcare Advisory Board; 
Director, the State Health Care Cost Containment Commission; and Director, 
Wellcare Health Plans Inc.

Glenn received his bachelor’s degree in history and literature from Harvard 
College and his medical degree from New York University School of Medicine. 
He completed his internship and residency in surgery at the University of 
Colorado, where he was also a fellow of the American Cancer Society. He earned 
his doctorate in microbiology at Lund University in Sweden.

Pamela Thompson, MS, RN, is Chief Executive Officer Emeritus of the 
American Organization of Nurse Executives (AONE). Prior to her appointment, 
she served 16 years as AONE CEO and Senior Vice President Nursing/Chief 
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Nursing Officer of the American Hospital Association. She was responsible for 
the management and administrative leadership of AONE, as well as the AHA 
Workforce Initiative and addressing issues specific to strengthening the health 
care workforce and the redesign of patient care delivery.

Before joining AONE, Thompson was Vice President of Children’s Hospital, 
Obstetrics, Psychiatric Services, and Strategic Planning at Dartmouth-Hitchcock 
Medical Center in Lebanon, New Hampshire.

Thompson served as the chair of the National Patient Safety Foundation (NPSF) 
Board of Directors, was a member of the Lucien Leape Institute of NPSF and 
the NPSF Board of Advisors. Thompson was also Chair of the New Hampshire 
Hospital Association board of trustees and the New Hampshire Foundation for 
Health Communities, as well as Past President of the New Hampshire Organization 
of Nurse Executives. Thompson was a founding member of the Behavioral Health 
Network in New Hampshire and served as Chairman of the Board.

Thompson is the recipient of numerous awards including the American College 
of Healthcare Executives 2009 Edgar C. Hayhow Award for an article she co-
wrote about the results of a national survey on chief nursing officer retention and 
turnover. She also received the California Association of Nurse Leaders Lifetime 
Achievement Award and National League for Nursing’s President’s Award.

She earned her master of science degree from the University of Rochester, New 
York and her bachelor of science degree from the University of Connecticut. 
Thompson is a fellow of the American Academy of Nursing.

She resides in Manassas, Virginia, with her husband, Bob.

Elias A. Zerhouni, MD, is President, Global R&D, at Sanofi since 2011. 
A native of Algeria where he received his basic education and training, his aca-
demic career was spent at the Johns Hopkins University where he is currently 
Professor of Radiology and Biomedical Engineering. He served as Chair of the 
Russell H. Morgan Department of Radiology and Radiological Sciences, Vice 
Dean for Research and Executive Vice Dean of the Johns Hopkins School of 
Medicine from 1996 to 2002.

From 2002 to 2008 he served as Director of the National Institutes of Health of 
the United States of America. From 2009 to 2010 he was Senior Fellow at the Bill 
and Melinda Gates Foundation and served as US presidential Envoy for Science 
and Technology. He has authored or co-authored over 200 scientific publica-
tions, holds several patents, and has founded or co-founded several companies.

He is a member of the board of the Lasker Foundation. He is a member of 
the US National Academies of Medicine and of Engineering and the French 
Academy of Medicine and is a recipient of the French Legion of Honor medal.
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