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Preface

This is the second and final report of the Committee on the Quality of Health
Care in America, which was appointed in 1998 to identify strategies for achieving
a substantial improvement in the quality of health care delivered to Americans.
The committee’s first report, To Err Is Human: Building a Safer Health System,
was released in 1999 and focused on a specific quality concern—patient safety.
This second report focuses more broadly on how the health care delivery system
can be designed to innovate and improve care.
This report does not recommend specific organizational approaches to
achieve the aims set forth. Rather than being an organizational construct, redesign refers to a new perspective on the purpose and aims of the health care
system, how patients and their clinicians should relate, and how care processes
can be designed to optimize responsiveness to patient needs. The principles and
guidance for redesign that are offered in this report represent fundamental changes
in the way the system meets the needs of the people it serves.
Redesign is not aimed only at the health care organizations and professionals
that comprise the delivery system. Change is also required in the structures and
processes of the environment in which those organizations and professionals
function. Such change includes setting national priorities for improvement, creating better methods for disseminating and applying knowledge to practice, fostering the use of information technology in clinical care, creating payment policies that encourage innovation and reward improvement in performance, and
enhancing educational programs to strengthen the health care workforce.
The Quality of Health Care in America project is supported largely by the
income from an endowment established within the Institute of Medicine by the
ix
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PREFACE

Howard Hughes Medical Institute and income from an endowment established
for the National Research Council by the W. K. Kellogg Foundation. Generous
support was provided by the Commonwealth Fund for a workshop on applying
information technology to improve the quality of clinical care, by the Health Care
Financing Administration for a workshop aimed at exploring the relationship
between payment policy and quality improvement, by the Robert Wood Johnson
Foundation for a survey of exemplary systems of care, by the California Health
Care Foundation for a workshop to explore methods for communicating with the
public about quality in health care, and by the Agency for Healthcare Research
and Quality for a workshop on the relationship between patient outcomes and
provider volume.
Although the committee takes full responsibility for the content of this report, many people have made important contributions. The Subcommittee on
Designing the Health System of the 21st Century, under the direction of Donald
Berwick, combined a depth of knowledge and creativity to propose a vision on
how health care could be delivered in the 21st century. The Subcommittee on
Creating an External Environment for Quality, under the direction of J. Cris
Bisgard and Molly Joel Coye, provided expert guidance and a wealth of experience on how the external environment could support improved delivery of care.
Lastly, the IOM staff, under the direction of Janet Corrigan, have provided excellent research, analysis and writing.
Now is the right time for the changes proposed in this report. Technological
advances make it possible to accomplish things today that were impossible only
a few years ago. Patients, health care professionals, and policy makers are
becoming all too painfully aware of the shortcomings of our current care delivery
systems and the importance of finding better approaches to meeting the health
care needs of all Americans. The committee does not offer a simple prescription,
but a vision of what is possible and the path that can be taken. It will not be an
easy road, but it will be most worthwhile.
William C. Richardson, Ph.D.
Chair
March 2001
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Foreword

This is the second and final report of the Committee on the Quality of Health
Care in America. Response to the committee’s first report, To Err is Human:
Building a Safer Health System, has been swift, positive, and ongoing from many
health care organizations, practitioners, researchers, and policy makers.
The present report addresses quality-related issues more broadly, providing a
strategic direction for redesigning the health care delivery system of the 21st
century. Fundamental reform of health care is needed to ensure that all Americans receive care that is safe, effective, patient centered, timely, efficient, and
equitable.
As this report is being released, we are reflecting on the recent loss of a great
20th-century leader in the field of health care quality. Avedis Donabedian,
member of the Institute of Medicine, leaves behind a rich body of work on the
conceptualization and measurement of quality. His extraordinary intellectual contributions will continue to guide efforts to improve quality well into the coming
century.
The Quality of Health Care in America project continues the Institute of
Medicine’s long-standing focus on quality-of-care issues. The Institute’s National Roundtable on Health Care Quality has described the variability of the
quality of health care in the United States and highlighted the urgent need for
improvement. The report Ensuring Quality Cancer Care issued by the Institute’s
National Cancer Policy Board, offers the conclusion that there is a wide gulf
between ideal cancer care and the reality experienced by many Americans. And
a forthcoming report from the Institute’s Committee on the National Quality

xi
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xii

FOREWORD

Report on Health Care Delivery will offer a framework for periodic reporting to
the nation on the state of quality of care.
This report reinforces the conviction of these and other concerned groups
that we cannot wait any longer to address the serious quality-of-care challenges
facing our nation. A comprehensive and strong response is needed now.
Kenneth I. Shine, M.D.
President, Institute of Medicine
March 2001
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Executive Summary

The American health care delivery system is in need of fundamental change.
Many patients, doctors, nurses, and health care leaders are concerned that the care
delivered is not, essentially, the care we should receive (Donelan et al., 1999;
Reed and St. Peter, 1997; Shindul-Rothschild et al., 1996; Taylor, 2001). The
frustration levels of both patients and clinicians have probably never been higher.
Yet the problems remain. Health care today harms too frequently and routinely
fails to deliver its potential benefits.
Americans should be able to count on receiving care that meets their needs
and is based on the best scientific knowledge. Yet there is strong evidence that
this frequently is not the case.1 Crucial reports from disciplined review bodies
document the scale and gravity of the problems (Chassin et al., 1998; Institute of
Medicine, 1999; Advisory Commission on Consumer Protection and Quality in
the Health Care Industry, 1998). Quality problems are everywhere, affecting
many patients. Between the health care we have and the care we could have lies
not just a gap, but a chasm.
The Committee on the Quality of Health Care in America was formed in
June 1998 and charged with developing a strategy that would result in a substantial improvement in the quality of health care over the next 10 years. In carrying
out this charge, the committee commissioned a detailed review of the literature
on the quality of care; convened a communications workshop to identify strategies for raising the awareness of the general public and key stakeholders of
quality concerns; identified environmental forces that encourage or impede ef1See Appendix A of this report for a review of the literature on the quality of care.

1
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forts to improve quality; developed strategies for fostering greater accountability
for quality; and identified important areas of research that should be pursued to
facilitate improvements in quality. The committee has focused on the personal
health care delivery system, specifically, the provision of preventive, acute,
chronic, and end-of-life health care for individuals. Although the committee
recognizes the critical role of the public health system in protecting and improving the health of our communities, this issue lies beyond the purview of the
present study.
The committee has already spoken to one urgent quality problem—patient
safety. In our first report, To Err Is Human: Building a Safer Health System, we
concluded that tens of thousands of Americans die each year from errors in their
care, and hundreds of thousands suffer or barely escape from nonfatal injuries
that a truly high-quality care system would largely prevent (Institute of Medicine,
2000b).
As disturbing as the committee’s report on safety is, it reflects only a small
part of the unfolding story of quality in American health care. Other defects are
even more widespread and, taken together, detract still further from the health,
functioning, dignity, comfort, satisfaction, and resources of Americans. This
report addresses these additional quality problems. As the patient safety report
was a call for action to make care safer, this report is a call for action to improve
the American health care delivery system as a whole, in all its quality dimensions, for all Americans.
WHY ACTION IS NEEDED NOW
At no time in the history of medicine has the growth in knowledge and
technologies been so profound. Since the first contemporary randomized controlled trial was conducted more than 50 years ago, the number of trials conducted has grown to nearly 10,000 annually (Chassin, 1998). Between 1993 and
1999, the budget of the National Institutes of Health increased from $10.9 to
$15.6 billion, while investments by pharmaceutical firms in research and development increased from $12 to $24 billion (National Institutes of Health, 2000;
Pharmaceutical Research and Manufacturers of America, 2000). Genomics and
other new technologies on the horizon offer the promise of further increasing
longevity, improving health and functioning, and alleviating pain and suffering.
Advances in rehabilitation, cell restoration, and prosthetic devices hold potential
for improving the heath and functioning of many with disabilities. Americans are
justifiably proud of the great strides that have been made in the health and
medical sciences.
As medical science and technology have advanced at a rapid pace, however,
the health care delivery system has floundered in its ability to provide consistently high-quality care to all Americans. Research on the quality of care reveals
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a health care system that frequently falls short in its ability to translate knowledge
into practice, and to apply new technology safely and appropriately. During the
last decade alone, more than 70 publications in leading peer-reviewed journals
have documented serious quality shortcomings (see Appendix A). The performance of the health care system varies considerably. It may be exemplary, but
often is not, and millions of Americans fail to receive effective care. If the health
care system cannot consistently deliver today’s science and technology, we may
conclude that it is even less prepared to respond to the extraordinary scientific
advances that will surely emerge during the first half of the 21st century. And
finally, more than 40 million Americans remain without health insurance, deprived of critically important access to basic care (U.S. Census Bureau, 2000).
The health care system as currently structured does not, as a whole, make the
best use of its resources. There is little doubt that the aging population and
increased patient demand for new services, technologies, and drugs are contributing to the steady increase in health care expenditures, but so, too, is waste. Many
types of medical errors result in the subsequent need for additional health care
services to treat patients who have been harmed (Institute of Medicine, 2000b).
A highly fragmented delivery system that largely lacks even rudimentary clinical
information capabilities results in poorly designed care processes characterized
by unnecessary duplication of services and long waiting times and delays. And
there is substantial evidence documenting overuse of many services—services
for which the potential risk of harm outweighs the potential benefits (Chassin et
al., 1998; Schuster et al., 1998).
What is perhaps most disturbing is the absence of real progress toward
restructuring health care systems to address both quality and cost concerns, or
toward applying advances in information technology to improve administrative
and clinical processes. Despite the efforts of many talented leaders and dedicated
professionals, the last quarter of the 20th century might best be described as the
“era of Brownian motion in health care.” Mergers, acquisitions, and affiliations
have been commonplace within the health plan, hospital, and physician practice
sectors (Colby, 1997). Yet all this organizational turmoil has resulted in little
change in the way health care is delivered. Some of the new arrangements have
failed following disappointing results. Leaders of health care institutions are
under extraordinary pressure, trying on the one hand to strategically reposition
their organizations for the future, and on the other to respond to today’s challenges, such as reductions in third-party payments (Guterman, 1998), shortfalls in
nurse staffing (Egger, 2000), and growing numbers of uninsured patients seeking
uncompensated care (Institute of Medicine, 2000a).
For several decades, the needs of the American public have been shifting
from predominantly acute, episodic care to care for chronic conditions. Chronic
conditions are now the leading cause of illness, disability, and death; they affect
almost half of the U.S. population and account for the majority of health care

Copyright © National Academy of Sciences. All rights reserved.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

4

CROSSING THE QUALITY CHASM

expenditures (Hoffman et al., 1996; The Robert Wood Johnson Foundation,
1996). As the need for community-based acute and long-term care services has
grown, the portion of health care resources devoted to hospital care has declined,
while that expended on pharmaceuticals has risen dramatically (Copeland, 1999).
Yet there remains a dearth of clinical programs with the infrastructure required to
provide the full complement of services needed by people with heart disease,
diabetes, asthma, and other common chronic conditions (Wagner et al., 1996).
The fact that more than 40 percent of people with chronic conditions have more
than one such condition argues strongly for more sophisticated mechanisms to
communicate and coordinate care (The Robert Wood Johnson Foundation, 1996).
Yet physician groups, hospitals, and other health care organizations operate as
silos, often providing care without the benefit of complete information about the
patient’s condition, medical history, services provided in other settings, or medications prescribed by other clinicians. For those without insurance, care is often
unobtainable except in emergencies. It is not surprising, then, that studies of
patient experience document that the health system for some is a “nightmare to
navigate” (Picker Institute and American Hospital Association, 1996).
QUALITY AS A SYSTEM PROPERTY
The committee is confident that Americans can have a health care system of
the quality they need, want, and deserve. But we are also confident that this
higher level of quality cannot be achieved by further stressing current systems of
care. The current care systems cannot do the job. Trying harder will not work.
Changing systems of care will.
The committee’s report on patient safety offers a similar conclusion in its
narrower realm. Safety flaws are unacceptably common, but the effective remedy is not to browbeat the health care workforce by asking them to try harder to
give safe care. Members of the health care workforce are already trying hard to
do their jobs well. In fact, the courage, hard work, and commitment of doctors,
nurses, and others in health care are today the only real means we have of
stemming the flood of errors that are latent in our health care systems.
Health care has safety and quality problems because it relies on outmoded
systems of work. Poor designs set the workforce up to fail, regardless of how
hard they try. If we want safer, higher-quality care, we will need to have redesigned systems of care, including the use of information technology to support
clinical and administrative processes.
Throughout this report, the committee offers a strategy and action plan for
building a stronger health system over the coming decade, one that is capable of
delivering on the promise of state-of-the-art health care to all Americans. In
some areas, achieving this ideal will require crossing a large chasm between
today’s system and the possibilities of tomorrow.
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AN AGENDA FOR CROSSING THE CHASM
The need for leadership in health care has never been greater. Transforming
the health care system will not be an easy process. But the potential benefits are
large as well. Narrowing the quality chasm will make it possible to bring the
benefits of medical science and technology to all Americans in every community,
and this in turn will mean less pain and suffering, less disability, greater longevity, and a more productive workforce. To this end, the committee proposes the
following agenda for redesigning the 21st-century health care system:
• That all health care constituencies, including policymakers, purchasers, regulators, health professionals, health care trustees and management,
and consumers, commit to a national statement of purpose for the health
care system as a whole and to a shared agenda of six aims for improvement
that can raise the quality of care to unprecedented levels.
• That clinicians and patients, and the health care organizations that
support care delivery, adopt a new set of principles to guide the redesign of
care processes.
• That the Department of Health and Human Services identify a set of
priority conditions upon which to focus initial efforts, provide resources to
stimulate innovation, and initiate the change process.
• That health care organizations design and implement more effective
organizational support processes to make change in the delivery of care
possible.
• That purchasers, regulators, health professions, educational institutions, and the Department of Health and Human Services create an environment that fosters and rewards improvement by (1) creating an infrastructure to support evidence-based practice, (2) facilitating the use of information
technology, (3) aligning payment incentives, and (4) preparing the workforce
to better serve patients in a world of expanding knowledge and rapid change.
The committee recognizes that implementing this agenda will be a complex
process and that it will be important to periodically evaluate progress and reassess strategies for overcoming barriers.
Establishing Aims for the 21st-Century Health Care System
The committee proposes six aims for improvement to address key dimensions in which today’s health care system functions at far lower levels than it can
and should. Health care should be:
• Safe—avoiding injuries to patients from the care that is intended to help
them.
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• Effective—providing services based on scientific knowledge to all who
could benefit and refraining from providing services to those not likely to benefit
(avoiding underuse and overuse, respectively).
• Patient-centered—providing care that is respectful of and responsive to
individual patient preferences, needs, and values and ensuring that patient values
guide all clinical decisions.
• Timely—reducing waits and sometimes harmful delays for both those
who receive and those who give care.
• Efficient—avoiding waste, including waste of equipment, supplies, ideas,
and energy.
• Equitable—providing care that does not vary in quality because of personal characteristics such as gender, ethnicity, geographic location, and socioeconomic status.
A health care system that achieved major gains in these six dimensions
would be far better at meeting patient needs. Patients would experience care that
was safer, more reliable, more responsive, more integrated, and more available.
Patients could count on receiving the full array of preventive, acute, and chronic
services from which they are likely to benefit. Such a system would also be better
for clinicians and others who would experience the satisfaction of providing care
that was more reliable, more responsive to patients, and more coordinated than is
the case today.
The entire enterprise of care would ideally be united across these aims by a
single, overarching purpose for the American health care system as a whole. For
this crucial statement of purpose, the committee endorses and adopts the phrasing
of the Advisory Commission on Consumer Protection and Quality in the Health
Care Industry (1998).
Recommendation 1: All health care organizations, professional
groups, and private and public purchasers should adopt as their
explicit purpose to continually reduce the burden of illness, injury,
and disability, and to improve the health and functioning of the
people of the United States.
Recommendation 2: All health care organizations, professional
groups, and private and public purchasers should pursue six major
aims; specifically, health care should be safe, effective, patient-centered, timely, efficient, and equitable.
Additionally, without ongoing tracking to assess progress in meeting the six
aims, policy makers, leaders within the health professions and health organizations, purchasers, and consumers will be unable to determine progress or understand where improvement efforts have succeeded and where further work is most
needed. The National Quality Report has the potential to play an important role
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in continuing to raise the awareness of the American public about the quality-ofcare challenges facing the health care system. Public awareness of shortcomings
in quality is critical to securing public support for the steps that must be taken to
address these concerns.
Recommendation 3: Congress should continue to authorize and
appropriate funds for, and the Department of Health and Human
Services should move forward expeditiously with the establishment
of, monitoring and tracking processes for use in evaluating the
progress of the health system in pursuit of the above-cited aims of
safety, effectiveness, patient-centeredness, timeliness, efficiency, and
equity. The Secretary of the Department of Health and Human
Services should report annually to Congress and the President on
the quality of care provided to the American people.
The committee applauds Congress and the Administration for their current
efforts to establish a National Quality Report for tracking the quality of care.
Ongoing input from the many public- and private-sector associations, professional groups, and others involved in quality measurement and improvement will
contribute to the success of these efforts. The establishment of specific goals for
each of the six aims could further enhance the usefulness of this monitoring and
tracking system as a stimulus for performance improvement. Continued funding
for this activity should be ensured, as well as regular reports that communicate
progress to all concerned. It should be noted that although this report focuses
only on health care for individuals, the above overarching statement of purpose
and six aims for improvement are sufficiently robust that they can be applied
equally to decisions and evaluations at the population–health level.
Formulating New Rules to Redesign and Improve Care
As discussed earlier, improved performance will depend on new system
designs. The committee believes it would be neither useful nor possible for us to
specify in detail the design of 21st-century health care delivery systems. Imagination and valuable pluralism abound at the local level in the nation’s health care
enterprise. At the same time, we believe local efforts to implement innovation
and achieve improvement can benefit from a set of simple rules to guide the
redesign of the health care system.
In formulating these rules, the committee has been guided by the belief that
care must be delivered by systems that are carefully and consciously designed to
provide care that is safe, effective, patient-centered, timely, efficient, and equitable. Such systems must be designed to serve the needs of patients, and to
ensure that they are fully informed, retain control and participate in care delivery
whenever possible, and receive care that is respectful of their values and preferences. Such systems must facilitate the application of scientific knowledge to
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practice, and provide clinicians with the tools and supports necessary to deliver
evidence-based care consistently and safely.
Recommendation 4: Private and public purchasers, health care
organizations, clinicians, and patients should work together to redesign health care processes in accordance with the following rules:
1. Care based on continuous healing relationships. Patients
should receive care whenever they need it and in many forms, not
just face-to-face visits. This rule implies that the health care system
should be responsive at all times (24 hours a day, every day) and
that access to care should be provided over the Internet, by telephone, and by other means in addition to face-to-face visits.
2. Customization based on patient needs and values. The system
of care should be designed to meet the most common types of needs,
but have the capability to respond to individual patient choices and
preferences.
3. The patient as the source of control. Patients should be given
the necessary information and the opportunity to exercise the degree of control they choose over health care decisions that affect
them. The health system should be able to accommodate differences
in patient preferences and encourage shared decision making.
4. Shared knowledge and the free flow of information. Patients
should have unfettered access to their own medical information and
to clinical knowledge. Clinicians and patients should communicate
effectively and share information.
5. Evidence-based decision making. Patients should receive
care based on the best available scientific knowledge. Care should
not vary illogically from clinician to clinician or from place to place.
6. Safety as a system property. Patients should be safe from
injury caused by the care system. Reducing risk and ensuring safety
require greater attention to systems that help prevent and mitigate
errors.
7. The need for transparency. The health care system should
make information available to patients and their families that allows them to make informed decisions when selecting a health plan,
hospital, or clinical practice, or choosing among alternative treatments. This should include information describing the system’s
performance on safety, evidence-based practice, and patient satisfaction.
8. Anticipation of needs. The health system should anticipate
patient needs, rather than simply reacting to events.
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9. Continuous decrease in waste. The health system should not
waste resources or patient time.
10. Cooperation among clinicians. Clinicians and institutions
should actively collaborate and communicate to ensure an appropriate exchange of information and coordination of care.
The above rules will lead the redesign effort in the right direction, guiding
the innovation required to achieve the aims for improvement outlined earlier.
Widespread application of these ten rules, each grounded in both logic and varying degrees of evidence, will represent a new paradigm for health care delivery.
As the redesign effort moves forward, it will be important to assess not only
progress toward meeting the aims, but also the specific effects attributable to the
new rules and to adapt the rules as appropriate.
Design ideas are not enough, however. To initiate the process of change,
both an action agenda and resources are needed.
Taking the First Steps
The committee recognizes the enormity of the change that will be required to
achieve a substantial improvement in the nation’s health care system. Although
steps can be taken immediately to apply the ten rules set forth above to the
redesign of health care, widespread application will require commitment to the
provision of evidence-based care that is responsive to individual patients’ needs
and preferences. Well-designed and well-run systems of care will be required as
well. These changes will occur most rapidly in an environment in which public
policy and market forces are aligned and in which the change process is supported by an appropriate information technology infrastructure.
To initiate the process of change, the committee believes the health care
system must focus greater attention on the development of care processes for the
common conditions that afflict many people. A limited number of such conditions, about 15 to 25, account for the majority of health care services (Centers for
Disease Control and Prevention, 1999; Medical Expenditure Panel Survey, 2000;
Ray et al., 2000). Nearly all of these conditions are chronic. By focusing
attention on a limited number of common conditions, the committee believes it
will be possible to make sizable improvements in the quality of care received by
many individuals within the coming decade.
Health care for chronic conditions is very different from care for acute episodic illnesses. Care for the chronically ill needs to be a collaborative, multidisciplinary process. Effective methods of communication, both among caregivers
and between caregivers and patients, are critical to providing high-quality care.
Personal health information must accompany patients as they transition from
home to clinical office setting to hospital to nursing home and back.
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Carefully designed, evidence-based care processes, supported by automated
clinical information and decision support systems, offer the greatest promise of
achieving the best outcomes from care for chronic conditions. Some efforts are
now under way to synthesize the clinical evidence pertaining to common chronic
conditions and to make this information available to consumers and clinicians on
the Web and by other means (Lindberg and Humphreys, 1999). In addition,
evidence-based practice guidelines have been developed for many chronic conditions (Eisenberg, 2000). Yet studies of the quality of care document tremendous
variability in practice for many such conditions. Given these variations and the
prevalence of chronic conditions, these conditions represent an excellent starting
point for efforts to better define optimum care or best practices, and to design
care processes to meet patient needs. Moreover, such efforts to improve quality
must be supported by payment methods that remove barriers to integrated care
and provide strong incentives and rewards for improvement.
To facilitate this process, the Agency for Healthcare Research and Quality
should identify a limited number of priority conditions that affect many people
and account for a sizable portion of the national health burden and associated
expenditures. In identifying these priority conditions, the agency should consider
using the list of conditions identified through the Medical Expenditure Panel
Survey (2000). According to the most recent survey data, the top 15 priority
conditions are cancer, diabetes, emphysema, high cholesterol, HIV/AIDS, hypertension, ischemic heart disease, stroke, arthritis, asthma, gall bladder disease,
stomach ulcers, back problems, Alzheimer’s disease and other dementias, and
depression and anxiety disorders. Health care organizations, clinicians, purchasers, and other stakeholders should then work together to (1) organize evidencebased care processes consistent with best practices, (2) organize major prevention
programs to target key health risk behaviors associated with the onset or progression of these conditions, (3) develop the information infrastructure needed to
support the provision of care and the ongoing measurement of care processes and
patient outcomes, and (4) align the incentives inherent in payment and accountability processes with the goal of quality improvement.
Recommendation 5: The Agency for Healthcare Research and Quality should identify not fewer than 15 priority conditions, taking into
account frequency of occurrence, health burden, and resource use.
In collaboration with the National Quality Forum, the agency should
convene stakeholders, including purchasers, consumers, health care
organizations, professional groups, and others, to develop strategies, goals, and action plans for achieving substantial improvements
in quality in the next 5 years for each of the priority conditions.
Redirecting the health care industry toward the implementation of welldesigned care processes for priority conditions will require significant resources.
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Capital will be required to invest in enhancing organizational capacity, building
an information infrastructure, and training multidisciplinary care teams, among
other things. The committee believes it is appropriate for the public sector to take
the lead in establishing an innovation fund to seed promising projects, but not to
shoulder the full burden of the transition. Private-sector organizations, including
foundations, purchasers, health care organizations, and others, should also make
investments. High priority should be given to projects that are likely to result in
making available in the public domain new programs, tools, and technologies that
are broadly applicable throughout the health care sector.
Recommendation 6: Congress should establish a Health Care Quality Innovation Fund to support projects targeted at (1) achieving the
six aims of safety, effectiveness, patient-centeredness, timeliness, efficiency, and equity; and/or (2) producing substantial improvements
in quality for the priority conditions. The fund’s resources should
be invested in projects that will produce a public-domain portfolio
of programs, tools, and technologies of widespread applicability.
Americans now invest annually $1.1 trillion, or 13.5 percent, of the nation’s
gross domestic product (GDP) in the health care sector (Health Care Financing
Administration, 1999). This figure is expected to grow to more than $2 trillion,
or 16 percent of GDP, by 2007 (Smith et al., 1998). The committee believes a
sizable commitment, on the order of $1 billion over 3 to 5 years, is needed to
strongly communicate the need for rapid and significant change in the health care
system and to help initiate the transition. Just as a vigorous public commitment
has led to the mapping of human DNA, a similar commitment is needed to help
the nation’s health care system achieve the aims for improvement outlined above.
Building Organizational Supports for Change
Supporting front-line teams that deliver care are many types of health care
organizations. Today, these are hospitals, physician practices, clinics, integrated
delivery systems, and health plans, but new forms will unquestionably emerge.
Whatever those forms, care that is responsive to patient needs and makes consistent use of the best evidence requires far more conscious and careful organization
than we find today.
Organizations will need to negotiate successfully six major challenges. The
first is to redesign care processes to serve more effectively the needs of the
chronically ill for coordinated, seamless care across settings and clinicians and
over time. The use of tools to organize and deliver care has lagged far behind
biomedical and clinical knowledge. A number of well-understood design principles, drawn from other industries as well as some of today’s health care organizations, could help greatly in improving the care that is provided to patients.
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A second challenge is making effective use of information technologies to
automate clinical information and make it readily accessible to patients and all
members of the care team. An improved information infrastructure is needed to
establish effective and timely communication among clinicians and between patients and clinicians.
A third challenge is to manage the growing knowledge base and ensure that
all those in the health care workforce have the skills they need. Making use of
new knowledge requires that health professionals develop new skills or assume
new roles. It requires that they use new tools to access and apply the expanding
knowledge base. It also requires that training and ongoing licensure and certification reflect the need for lifelong learning and evaluation of competencies.
A fourth challenge for organizations is coordination of care across patient
conditions, services, and settings over time. Excellent information technologies
and well-thought-out and -implemented modes of ongoing communication can
reduce the need to craft laborious, case-by-case strategies for coordinating patient
care.
A fifth challenge is to continually advance the effectiveness of teams. Team
practice is common, but the training of health professionals is typically isolated
by discipline. Making the necessary changes in roles to improve the work of
teams is often slowed or stymied by institutional, labor, and financial structures,
and by law and custom.
Finally, all organizations—whether or not health care related—can improve
their performance only by incorporating care process and outcome measures into
their daily work. Use of such measures makes it possible to understand the
degree to which performance is consistent with best practices, and the extent to
which patients are being helped.
Recommendation 7: The Agency for Healthcare Research and Quality and private foundations should convene a series of workshops
involving representatives from health care and other industries and
the research community to identify, adapt, and implement state-ofthe-art approaches to addressing the following challenges:
• Redesign of care processes based on best practices
• Use of information technologies to improve access to clinical
information and support clinical decision making
• Knowledge and skills management
• Development of effective teams
• Coordination of care across patient conditions, services, and
settings over time
• Incorporation of performance and outcome measurements for
improvement and accountability
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Establishing a New Environment for Care
To enable the profound changes in health care recommended in this report,
the environment of care must also change. The committee believes the current
environment often inhibits the changes needed to achieve quality improvement.
Two types of environmental change are needed:
• Focus and align the environment toward the six aims for improvement.
To effect this set of changes, purchasers and health plans, for example, should
eliminate or modify payment practices that fragment the care system, and should
establish incentives designed to encourage and reward innovations aimed at improving quality. Purchasers and regulators should also create precise streams of
accountability and measurement reflecting achievements in the six aims. Moreover, efforts should be made to help health care consumers understand the aims,
why they are important, and how to interpret the levels of performance of various
health care systems.
• Provide, where possible, assets and encouragement for positive change.
For example, national funding agencies could promote research on new designs
for the care of priority conditions, state and national activities could be undertaken to facilitate the exchange of best practices and shared learning among
health care delivery systems, and a national system for monitoring progress toward the six aims for improvement could help improvement efforts remain on
track.
Such environmental changes need to occur in four major areas: the infrastructure that supports the dissemination and application of new clinical knowledge and technologies, the information technology infrastructure, payment policies, and preparation of the health care workforce.
Changes will also be needed in the quality oversight and accountability
processes of public and private purchasers. This issue is not addressed here. The
IOM will be issuing a separate report on federal quality measurement and improvement programs in Fall 2002. In addition, the National Quality Forum has an
extensive effort under way to develop a national framework for quality measurement and accountability and will be issuing a report in Summer 2001.
Applying Evidence to Health Care Delivery
In the current health care system, scientific knowledge about best care is not
applied systematically or expeditiously to clinical practice. An average of about
17 years is required for new knowledge generated by randomized controlled trials
to be incorporated into practice, and even then application is highly uneven
(Balas and Boren, 2000). The extreme variability in practice in clinical areas in

Copyright © National Academy of Sciences. All rights reserved.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

14

CROSSING THE QUALITY CHASM

which there is strong scientific evidence and a high degree of expert consensus
about best practices indicates that current dissemination efforts fail to reach many
clinicians and patients, and that there are insufficient tools and incentives to
promote rapid adoption of best practices. The time has come to invest in the
creation of a more effective infrastructure for the application of knowledge to
health care delivery.
Recommendation 8: The Secretary of the Department of Health
and Human Services should be given the responsibility and necessary resources to establish and maintain a comprehensive program
aimed at making scientific evidence more useful and accessible to
clinicians and patients. In developing this program, the Secretary
should work with federal agencies and in collaboration with professional and health care associations, the academic and research communities, and the National Quality Forum and other organizations
involved in quality measurement and accountability.
It is critical that leadership from the private sector, both professional and
other health care leaders and consumer representatives, be involved in all aspects
of this effort to ensure its applicability and acceptability to clinicians and patients. The infrastructure developed through this public- and private-sector partnership should focus initially on priority conditions and include:
• Ongoing analysis and synthesis of the medical evidence
• Delineation of specific practice guidelines
• Identification of best practices in the design of care processes
• Enhanced dissemination efforts to communicate evidence and guidelines
to the general public and professional communities
• Development of decision support tools to assist clinicians and patients in
applying the evidence
• Establishment of goals for improvement in care processes and outcomes
• Development of quality measures for priority conditions
More systematic approaches are needed to analyze and synthesize medical
evidence for both clinicians and patients. Far more sophisticated clinical decision support systems will be required to assist clinicians and patients in selecting
the best treatment options and delivering safe and effective care. Many promising private- and public-sector activities now under way can serve as excellent
models and building blocks for a more expanded effort. In particular, the Cochrane Collaboration and the Agency for Healthcare Research and Quality’s
Evidence-Based Practice Centers represent important efforts to synthesize medical evidence. The growth of the Internet has also opened up many new opportunities to make evidence more accessible to clinicians and consumers. The efforts
of the National Library of Medicine to facilitate access to the medical literature
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by both consumers and health care professionals and to design Web sites that
organize large amounts of information on particular health needs are particularly
promising.
The development of a more effective infrastructure to synthesize and organize evidence around priority conditions would also offer new opportunities to
enhance quality measurement and reporting. A stronger and more organized
evidence base should facilitate the adoption of best practices, as well as the
development of valid and reliable quality measures for priority conditions that
could be used for both internal quality improvement and external accountability.
Using Information Technology
Health care delivery has been relatively untouched by the revolution in information technology that has been transforming nearly every other aspect of society. The majority of patient and clinician encounters take place for purposes of
exchanging clinical information: patients share information with clinicians about
their general health, symptoms, and concerns, and clinicians use their knowledge
and skills to respond with pertinent medical information, and in many cases
reassurance. Yet it is estimated that only a small fraction of physicians offer email interaction, a simple and convenient tool for efficient communication, to
their patients (Hoffman, 1997).
The meticulous collection of personal health information throughout a patient’s life can be one of the most important inputs to the provision of proper care.
Yet for most individuals, that health information is dispersed in a collection of
paper records that are poorly organized and often illegible, and frequently cannot
be retrieved in a timely fashion, making it nearly impossible to manage many
forms of chronic illness that require frequent monitoring and ongoing patient
support.
Although growth in clinical knowledge and technology has been profound,
many health care settings lack basic computer systems to provide clinical information or support clinical decision making. The development and application of
more sophisticated information systems is essential to enhance quality and improve efficiency.
The Internet has enormous potential to transform health care through information technology applications in such areas as consumer health, clinical care,
administrative and financial transactions, public health, professional education,
and biomedical and health services research (National Research Council, 2000).
Many of these applications are currently within reach, including remote medical
consultation with patients in their homes or offices; consumer and clinician access to the medical literature; creation of “communities” of patients and clinicians with shared interests; consumer access to information on health plans,
participating providers, eligibility for procedures, and covered drugs in a formulary; and videoconferencing among public health officials during emergency
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situations. Other applications are more experimental, such as simulation of surgical procedures; consultation among providers involving manipulation of digital
images; and control of experimental equipment, such as electron microscopes.
The Internet also supports rising interest among consumers in information
and convenience in all areas of commerce, including health care. The number of
Americans who use the Internet to retrieve health-related information is estimated to be about 70 million (Cain et al., 2000). Consumers access health-related
Web sites to research an illness or disease; seek information on nutrition and
fitness; research drugs and their interactions; and search for doctors, hospitals,
and online medical support groups.
The committee believes information technology must play a central role in
the redesign of the health care system if a substantial improvement in quality is to
be achieved over the coming decade. Automation of clinical, financial, and
administrative transactions is essential to improving quality, preventing errors,
enhancing consumer confidence in the health system, and improving efficiency.
Central to many information technology applications is the automation of
patient-specific clinical information. A fully electronic medical record, including
all types of patient information, is not needed to achieve many, if not most, of the
benefits of automated clinical data. Sizable benefits can be derived in the near
future from automating certain types of data, such as medication orders. Efforts
to automate clinical information date back several decades, but progress has been
slow (Institute of Medicine, 1991), in part because of the barriers and risks
involved. An important constraint is that consumers and policy makers share
concerns about the privacy and confidentiality of these data (Cain et al., 2000;
Goldman, 1998). The United States also lacks national standards for the capture,
storage, communication, processing, and presentation of health information
(Work Group on Computerization of Patient Records, 2000).
The challenges of applying information technology to health care should not
be underestimated. Health care is undoubtedly one of the most, if not the most,
complex sector of the economy. The number of different types of transactions
(i.e., patient needs, interactions, and services) is very large. Sizable capital
investments and multiyear commitments to building systems will be required.
Widespread adoption of many information technology applications will require
behavioral adaptations on the part of large numbers of patients, clinicians, and
organizations. Yet, the Internet is rapidly transforming many aspects of society,
and many health-related processes stand to be reshaped as well.
In the absence of a national commitment and financial support to build a
national health information infrastructure, the committee believes that progress
on quality improvement will be painfully slow. The automation of clinical,
financial, and administrative information and the electronic sharing of such information among clinicians, patients, and appropriate others within a secure environment are critical if the 21st-century health care system envisioned by the
committee is to be realized.
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Recommendation 9: Congress, the executive branch, leaders of
health care organizations, public and private purchasers, and health
informatics associations and vendors should make a renewed national commitment to building an information infrastructure to support health care delivery, consumer health, quality measurement
and improvement, public accountability, clinical and health services
research, and clinical education. This commitment should lead to
the elimination of most handwritten clinical data by the end of the
decade.
Aligning Payment Policies with Quality Improvement
Current payment methods do not adequately encourage or support the provision of quality health care. Although payment is not the only factor that influences provider and patient behavior, it is an important one.
All payment methods affect behavior and quality. For example, fee-forservice payment methods for physicians and hospitals raise concerns about potential overuse of services—the provision of services that may not be necessary
or may expose the patient to greater potential harm than benefit. On the other
hand, capitation and per case payment methods for physicians and hospitals raise
questions about potential underuse—the failure to provide services from which
the patient would likely benefit. Indeed, no payment method perfectly aligns
financial incentives with the goal of quality improvement for all health care
decision makers, including clinicians, hospitals, and patients. This is one reason
for the widespread interest in blended methods of payment designed to counter
the disadvantages of one payment method with the advantages of another.
Too little attention has been paid to the careful analysis and alignment of
payment incentives with quality improvement. The current health care environment is replete with examples of payment policies that work against the efforts of
clinicians, health care administrators, and others to improve quality. The following example, presented at an Institute of Medicine workshop on payment and
quality held on April 24, 2000,2 illustrates how payment policies can work against
the efforts of clinicians, health care administrators, and others to improve quality:
A physician group paid primarily on a fee-for-service basis instituted a new
program to improve blood sugar control for diabetic patients. Specifically, pilot
studies suggested that tighter diabetic management could decrease hemoglobin
A1c levels by 2 percentage points for about 40 percent of all diabetic patients
managed by the physician group. Data from two randomized controlled trials
demonstrated that better sugar controls should translate into lower rates of retinopathy, nephropathy, peripheral neurological damage, and heart disease. The

2 This case study has been excerpted from a paper prepared by and presented at the IOM workshop
by Brent James, Intermountain Health Care, Salt Lake City, Utah, April 2000.
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savings in direct health care costs (i.e., reduced visits and hospital episodes)
from avoided complications have been estimated to generate a net savings of
about $2,000 per patient per year, on average, over 15 years. Across the more
than 13,000 diabetic patients managed by the physician group, the project had
the potential to generate over $10 million in net savings each year. The project
was costly to the medical group in two ways. First, expenses to conduct the
project, including extra clinical time for tighter management, fell to the physician group. Second, over time, as diabetic complication rates fell, the project
would reduce patient visits and, thus, revenues as well. But the savings from
avoided complications would accrue to the insurer or a self-funded purchaser.

The committee believes that all purchasers, both public and private, should carefully reexamine their payment policies.
Recommendation 10: Private and public purchasers should examine their current payment methods to remove barriers that currently impede quality improvement, and to build in stronger incentives for quality enhancement.
Payment methods should:
• Provide fair payment for good clinical management of the types of patients seen. Clinicians should be adequately compensated for taking good care of
all types of patients, neither gaining nor losing financially for caring for sicker
patients or those with more complicated conditions. The risk of random incidence of disease in the population should reside with a larger risk pool, whether
that be large groups of providers, health plans, or insurance companies.
• Provide an opportunity for providers to share in the benefits of quality
improvement. Rewards should be located close to the level at which the reengineering and process redesign needed to improve quality are likely to take
place.
• Provide the opportunity for consumers and purchasers to recognize quality differences in health care and direct their decisions accordingly. In particular,
consumers need to have good information on quality and the ability to use that
information as they see fit to meet their needs.
• Align financial incentives with the implementation of care processes based
on best practices and the achievement of better patient outcomes. Substantial
improvements in quality are most likely to be obtained when providers are highly
motivated and rewarded for carefully designing and fine-tuning care processes to
achieve increasingly higher levels of safety, effectiveness, patient-centeredness,
timeliness, efficiency, and equity.
• Reduce fragmentation of care. Payment methods should not pose a
barrier to providers’ ability to coordinate care for patients across settings and
over time.
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To assist purchasers in the redesign of payment policy based on these fundamental principles, a vigorous program of pilot testing and evaluating alternative
design options should be pursued.
Recommendation 11: The Health Care Financing Administration
and the Agency for Healthcare Research and Quality, with input
from private payers, health care organizations, and clinicians,
should develop a research agenda to identify, pilot test, and evaluate
various options for better aligning current payment methods with
quality improvement goals.
Examples of possible means of achieving this end include blended methods
of payment for providers, multiyear contracts, payment modifications to encourage use of electronic interaction among clinicians and between clinicians and
patients, risk adjustment, bundled payments for priority conditions, and alternative approaches for addressing the capital investments needed to improve quality.
Preparing the Workforce
A major challenge in transitioning to the health care system of the 21st
century envisioned by the committee is preparing the workforce to acquire new
skills and adopt new ways of relating to patients and each other. At least three
approaches can be taken to support the workforce in this transition. One is to
redesign the way health professionals are trained to emphasize the aims for
improvement set forth earlier, including teaching evidence-based practice and
using multidisciplinary approaches. Second is to modify the ways in which
health professionals are regulated to facilitate the needed changes in care delivery. Scope-of-practice acts and other workforce regulations need to allow for
innovation in the use of all types of clinicians to meet patient needs in the most
effective and efficient way possible. Third is to examine how the liability system
can constructively support changes in care delivery while remaining part of an
overall approach to accountability for health care professionals and organizations. All three approaches are important and require additional study.
Recommendation 12: A multidisciplinary summit of leaders within
the health professions should be held to discuss and develop strategies for (1) restructuring clinical education to be consistent with the
principles of the 21st-century health system throughout the continuum of undergraduate, graduate, and continuing education for
medical, nursing, and other professional training programs; and
(2) assessing the implications of these changes for provider credentialing programs, funding, and sponsorship of education programs
for health professionals.
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Recommendation 13: The Agency for Healthcare Research and
Quality should fund research to evaluate how the current regulatory and legal systems (1) facilitate or inhibit the changes needed for
the 21st-century health care delivery system, and (2) can be modified to support health care professionals and organizations that seek
to accomplish the six aims set forth in Chapter 2.
SUMMARY
The changes needed to realize a substantial improvement in health care
involve the health care system as a whole. The new rules set forth in this report
will affect the role, self-image, and work of front-line doctors, nurses, and all
other staff. The needed new infrastructures will challenge today’s health care
leaders—both clinical leaders and management. The necessary environmental
changes will require the interest and commitment of payers, health plans, government officials, and regulatory and accrediting bodies. New skills will require
new approaches by professional educators. The 21st-century health care system
envisioned by the committee—providing care that is evidence-based, patientcentered, and systems-oriented—also implies new roles and responsibilities for
patients and their families, who must become more aware, more participative,
and more demanding in a care system that should be meeting their needs. And all
involved must be united by the overarching purpose of reducing the burden of
illness, injury, and disability in our nation.
American health care is beset by serious problems, but they are not intractable. Perfect care may be a long way off, but much better care is within our
grasp. The committee envisions a system that uses the best knowledge, that is
focused intensely on patients, and that works across health care providers and
settings. Taking advantage of new information technologies will be an important
catalyst to moving us beyond where we are today. The committee believes that
achieving such a system is both possible and necessary.
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A New Health System for
the 21st Century

Fundamental changes are needed in the organization and delivery of health
care in the United States. The experiences of patients, their families, and health
care clinicians, as well as a large body of evidence on the quality of care, have
convinced the Committee on the Quality of Health Care in America that the time
for major change has come. This chapter sets forth the evidence; the reasons
underlying the inability of the health care system to meet patient needs; and the
committee’s framework for a new health system, which serves to structure the
remaining chapters of this report.
THE QUALITY GAP
The year 1998 was a watershed in the quest for improvement in the quality of
health care (Kizer, 2000). In that year, three major reports detailing serious
quality-of-care concerns were issued. The Institute of Medicine’s (IOM) National Roundtable on Health Care Quality documents three types of quality problems—overuse, underuse, and misuse. The report describes the problem as follows:
The burden of harm conveyed by the collective impact of all of our health care
quality problems is staggering. It requires the urgent attention of all the stakeholders: the health care professions, health care policymakers, consumer advocates and purchasers of care. The challenge is to bring the full potential benefit
of effective health care to all Americans while avoiding unneeded and harmful
interventions and eliminating preventable complications of care. Meeting this
challenge demands a readiness to think in radically new ways about how to
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deliver health care services and how to assess and improve their quality. Our
present efforts resemble a team of engineers trying to break the sound barrier by
tinkering with a Model T Ford. We need a new vehicle or perhaps, many new
vehicles. The only unacceptable alternative is not to change. (Chassin et al.,
1998)

The Advisory Commission on Consumer Protection and Quality also released a report on quality. That report calls for a national commitment to improve quality, concluding: “Exhaustive research documents the fact that today, in
America, there is no guarantee that any individual will receive high-quality care
for any particular health problem. The health care industry is plagued with
overutilization of services, underutilization of services and errors in health care
practice” (Advisory Commission on Consumer Protection and Quality in the
Health Care Industry, 1998).
Finally, the reports of both of these national panels were supported by the
results of an extensive literature review conducted by researchers at RAND Corporation and encompassing publications in leading peer-reviewed journals between 1993 and mid-1997 (Schuster et al., 1998). The report on those results
substantiates the serious and pervasive nature of quality-of-care problems.
In the fall of 1998, the Committee on the Quality of Health Care in America
established a Technical Advisory Panel on the State of Quality to review the most
recent literature on quality. In collaboration with RAND, the earlier synthesis of
the quality literature was updated to include work published between July 1997
and August 1998. The detailed results of this review, now covering 8 years and
more than 70 publications, are included in Appendix A. The committee concurs
with the findings of the panel that “. . . there is abundant evidence that serious and
extensive quality problems exist throughout American medicine resulting in harm
to many Americans.”
The literature reviews conducted by RAND encompass studies categorized
under the rubric of quality of care. Other reviews that probe more deeply in a
specific clinical area (e.g., oncology) or focus on a particular type of quality
problem (e.g., errors) provide further evidence of the systemic nature of qualityof-care problems.
One such study, an IOM report examining cancer care, reveals that quality
problems occur across all types of cancer care and in all aspects of the process of
care (Institute of Medicine, 1999). For example, problems with breast cancer
care include underuse of mammography for early cancer detection, lack of adherence to standards for diagnosis (such as biopsies and pathology studies), inadequate patient counseling regarding treatment options, and underuse of radiation
therapy and adjuvant chemotherapy following surgery.
In its first report, To Err Is Human: Building a Safer Health System, this
committee reviewed the literature on a specific type of quality problem—medical
errors. We found about 30 publications published during the last 10 to 12 years
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substantiating serious and widespread errors in health care delivery that resulted
in frequent avoidable injuries to patients (Institute of Medicine, 2000).
These quality problems occur typically not because of a failure of goodwill,
knowledge, effort, or resources devoted to health care, but because of fundamental shortcomings in the ways care is organized. The nation’s current health care
system often lacks the environment, the processes, and the capabilities needed to
ensure that services are safe, effective, patient-centered, timely, efficient, and
equitable.
UNDERLYING REASONS FOR INADEQUATE QUALITY OF CARE
Four key aspects of the current context for health care delivery help explain
the quality problems outlined above: the growing complexity of science and
technology, the increase in chronic conditions, a poorly organized delivery system, and constraints on exploiting the revolution in information technology. Each
of these factors plays a role, and each exacerbates the effects of the others.
Growing Complexity of Science and Technology
Health care today is characterized by more to know, more to manage, more
to watch, more to do, and more people involved in doing it than at any time in the
nation’s history. Our current methods of organizing and delivering care are
unable to meet the expectations of patients and their families because the science
and technologies involved in health care—the knowledge, skills, care interventions, devices, and drugs—have advanced more rapidly than our ability to deliver
them safely, effectively, and efficiently (The Robert Wood Johnson Foundation,
1996).
For more than five decades, investments in biomedical research have increased steadily, resulting in an extraordinary expansion of medical knowledge
and technology (Blumenthal, 1994). Between 1994 and 1999, the budget of the
National Institutes of Health increased from $10.9 to $15.6 billion (National
Institutes of Health, 2000), while the investment of pharmaceutical firms in research and development increased from about $13.5 to $24 billion (Pharmaceutical Research and Manufacturers of America, 2000). Spending on research and
development in the medical device industry, most of which comes from private
sources, totaled $8.9 billion in 1998 (The Lewin Group, 2000).
As suggested earlier, quality problems do not generally stem from a lack of
knowledge, training, or effort by health professionals. Today, no one clinician
can retain all the information necessary for sound, evidence-based practice. No
unaided human being can read, recall, and act effectively on the volume of
clinically relevant scientific literature. Since the results of the first randomized
controlled trial were published more than 50 years ago (Cochrane, 1972; Daniels
and Hill, 1952), health care practitioners have been increasingly inundated with
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information about what does and does not work to produce good outcomes in
health care. Over the last 30 years, the increase in such trials has been staggering—from just over 100 to nearly 10,000 annually. The first 5 years of this 30year period accounts for only 1 percent of all the articles in the medical literature,
while the last 5 years accounts for almost half (49 percent) (Chassin, 1998), and
there is no indication that this rate is slowing. Studies on the effectiveness of
medical practice have also become increasingly sophisticated, involving complex
issues of patient selection and statistical procedures.
As the knowledge base has expanded, so too has the number of drugs, medical devices, and other technological supports. For example, the average number
of new drugs approved per year has doubled since the early 1980s, from 19 to 38
(The Henry J. Kaiser Family Foundation, 2000). Between 1990 and 1999, 311
new drugs were approved by the U.S. Food and Drug Administration (U.S. Food
and Drug Administration, 2000). The cost of pharmaceuticals is the most rapidly
growing component of health care expenditures. As clinical science continues to
advance, the challenge of managing the use of existing and new pharmaceuticals
and health technologies will intensify.
Without substantial changes in the ways health care is delivered, the problems resulting from the growing complexity of health care science and technologies are unlikely to abate; in fact, they will increase. For example, work being
done in genomics offers significant promise for disease diagnosis and, eventually, treatment. Engineering advances in miniaturization will place diagnostic,
monitoring, and treatment tools directly into the hands of patients as science
improves and costs are reduced. And the application of epidemiological knowledge to large populations and databases will enable us to understand more and
more about the dynamics of wellness and disease.
Increase in Chronic Conditions
One of the consequences of advances in medical science and technology is
that people are now living longer. Although health care is by no means the only
factor that affects morbidity and mortality, innovations in medical science and
technology have contributed greatly to increases in life expectancy. The average
American born today can expect to live more than 76 years (National Center for
Health Statistics, 2000). Roughly 1 additional year has been added to life expectancy every 5 years since 1965.
Because of changing mortality patterns, those age 65 and over constitute an
increasingly large number and proportion of the U.S. population. Today, this age
group accounts for approximately 1 in 8 persons, or 13 percent of the population
(National Center for Health Statistics, 1999). In 2030, when the large baby boom
cohort has entered old age, 1 in 5 persons (20 percent) is expected to be in this age
group. These demographic changes have important implications for the organization of the health care delivery system, but we have yet to address them in any
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serious way. One consequence of the aging of the population is an increase in the
incidence and prevalence of chronic conditions.
Chronic conditions, defined as illnesses that last longer than 3 months and
are not self-limiting, are now the leading cause of illness, disability, and death in
this country, and affect almost half of the U.S. population (Hoffman et al., 1996).
About 100 million Americans have one or more chronic conditions, and this
number is estimated to grow to 134 million by 2020 (The Robert Wood Johnson
Foundation, 1996). About 1 in 6 Americans is limited in daily activities in some
way as a result of a chronic condition (The Robert Wood Johnson Foundation,
1996). Disabling chronic conditions affect all age groups; about two-thirds of
those with such conditions are under age 65.
The majority of health care resources are now devoted to the treatment of
chronic disease. In 1990, the direct medical costs for persons with chronic
conditions was $425 billion, nearly 70 percent of all personal health care expenditures (The Robert Wood Johnson Foundation, 1996). The indirect costs—lost
productivity due to premature death or inability to work—added another $234
billion to this figure.
Providing state-of-the-art health care to a population in which chronic conditions predominate is complicated by the fact that many of those afflicted have
comorbid conditions. About 44 percent of those with a chronic illness have more
than one such condition, and the likelihood of having two or more chronic conditions increases steadily with age. In 1987, annual medical costs per person were
more than twice as high for those with one chronic condition ($1,829) as compared with those with acute conditions only ($817) (The Robert Wood Johnson
Foundation, 1996). Annual medical costs per person increase much more for
those with more than one chronic condition ($4,672).
Unlike much acute episodic care, effective care of the chronically ill is a
collaborative process, involving the definition of clinical problems in terms that
both patients and providers understand; joint development of a care plan with
goals, targets, and implementation strategies; provision of self-management training and support services; and active, sustained follow-up using visits, telephone
calls, e-mail, and Web-based monitoring and decision support programs (Von
Korff et al., 1997). Much of the care provided to the chronically ill is given by
patients and their families. Activities performed range from the provision of
basic support care to active monitoring and management (e.g., self blood glucose
monitoring by diabetics, use of peak flow meters by asthmatics). Although some
degree of collaborative management is essential to achieve desired outcomes for
many chronic conditions, patients vary a great deal in the amount of information
they want to receive on their condition and their desire to participate in treatment
decisions (Strull et al., 1984). Nonetheless, the collaboration involved in much of
the care provided to the chronically ill adds another layer of complexity to the
delivery of health care to this growing segment of the population.
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Poorly Organized Delivery System
The current health care delivery system is highly decentralized. In a survey
of physicians practicing in community settings, nearly 40 percent were in onephysician practices, and more than four of five practiced in settings with fewer
than ten physicians (American Medical Association, 1998). Hospital consolidation is occurring in many markets; of the more than 5,000 community hospitals,
3,556 belong to some form of network or system (American Hospital Association, 2000). The formation of physician organizations is occurring much more
slowly, however (Kohn, 2000).
The prevailing model of health care delivery is complicated, comprising
layers of processes and handoffs that patients and families find bewildering and
clinicians view as wasteful. Patients in a 1996 Picker Survey reported that the
health care system is a “nightmare to navigate”—that it feels less like a system
than a confusing, expensive, unreliable, and often impersonal disarray (Picker
Institute and American Hospital Association, 1996). Care delivery processes are
often overly complex, requiring steps and handoffs that slow down the care
process and decrease rather than improve safety. These processes waste resources; leave unaccountable gaps in coverage; result in the loss of information;
and fail to build on the strengths of all health professionals involved to ensure that
care is timely, safe, and appropriate.
In a population increasingly afflicted by chronic conditions, the health care
delivery system is poorly organized to provide care to those with such conditions.
In a review of the literature on chronic care, Wagner et al. (1996) identified five
elements required to improve patient outcomes for the chronically ill:
• Evidence-based, planned care. The literature is replete with evidence of
the failure to provide care consistent with well-established guidelines for common chronic conditions such as hypertension (Stockwell et al., 1994), asthma
(Legorreta et al., 1998; Starfield et al., 1994), and diabetes (Kenny et al., 1993).
Successful chronic care programs tend to be ones that incorporate guidelines and
protocols explicitly into practice.
• Reorganization of practices to meet the needs of patients who require
more time, a broad array of resources, and closer follow-up. Such reorganization generally involves the delivery of care through a multidisciplinary team, the
careful allocation of tasks among the team members, and the ongoing management of patient contact (appointments, follow-up) (Wagner et al., 1996).
• Systematic attention to patients’ need for information and behavioral
change. A review of 400 articles, randomized trials, and observational studies of
self-management support interventions (Center for Advancement of Health,
1996), revealed substantial evidence that programs providing counseling, education, information feedback, and other supports to patients with common chronic
conditions are associated with improved outcomes (Brown, 1990; DeBusk et al.,
1994; Mullen et al., 1987).
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• Ready access to necessary clinical expertise. Specialized clinical knowledge and expertise are important to improved outcomes. Evidence suggests that
there are numerous ways to enhance access to such knowledge and expertise,
including education of patients and primary care providers (Inui et al., 1976;
Sawicki et al., 1993; Soumerai and Avorn, 1990), referrals to specialists, various
consultation processes (e.g., teleconferencing, hot line to specialists) (Vinicor et
al., 1987), collaborative care models whereby primary care providers and specialists practice together (Katon et al., 1995; McCulloch et al., 1994), and computer
decision support systems (Barton and Schoenbaum, 1990; Litzelman et al., 1993;
McDonald et al., 1988).
• Supportive information systems. Patient registries have been used effectively in many settings to issue reminders for preventive care and necessary
follow-up, and to provide feedback to the provider practice on patient compliance
and service use (Glanz and Scholl, 1982; Johnston et al., 1994; Macharia et al.,
1992; Mugford et al., 1991; Stason et al., 1994). Mechanisms for sharing clinical
and other information among all members of the care team, ranging from patientcarried medical records (Dickey and Petitti, 1992; Turner et al., 1990) to automated patient records, can also improve care.
Thus the American health care system does not have well-organized programs to provide the full complement of services needed by people with such
chronic conditions as heart disease, cancer, diabetes, and asthma. Nor do we
have mechanisms to coordinate the full range of services needed by those with
multiple serious illnesses. And our current health system has only a rudimentary
ability to collect and share patient information.
A growing body of evidence for some procedures and conditions suggests
that higher volume is associated with better outcomes (Hewitt, 2000). We know
little about the underlying factors that produce this relationship (e.g., more effective care processes, better processes for incorporating knowledge into practice,
provider skill, effective multidisciplinary team, access to specialized resources).
But the results are consistent with the conclusion that the growing complexity of
health care necessitates more sophisticated and carefully designed care processes.
The application of engineering concepts to the design of care processes is a
critical first step in improving patient safety. Yet few health care organizations
have applied the lessons learned by other high-risk industries that have led to
very low rates of injury. These lessons include organized approaches to collecting data on errors and analyzing their causes, minimizing reliance on human
memory, and standardizing routine aspects of care processes (Chassin, 1998;
Institute of Medicine, 2000). Patient safety emerges from systems that are skillfully designed to prevent harm (Cook, 1998). Although many, often simple,
steps could be taken now and without great cost, knowledge about such actions
has neither been disseminated among health care institutions nor widely implemented, probably because there are often no real penalties for failing to do so and
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no real rewards for effective improvements. Although Americans have come to
expect high-technology care, they do not demand safety and reliability with the
same insistence.
For the most part, health care organizations are only beginning to apply
information technology to manage and improve patient care. A great deal of
medical information is stored on paper. Communication among clinicians and
with patients does not generally make use of the Internet or other contemporary
information technology. Hospitals and physician groups operate independently
of one another, often providing care without the benefit of complete information
on the patient’s condition or medical history, services provided in other settings,
or medications prescribed by other providers.
Our attempts to deliver today’s technologies with today’s medical production capabilities are the medical equivalent of manufacturing microprocessors in
a vacuum tube factory. The costs of waste, poor quality, and inefficiency are
enormous. If the current delivery system is unable to utilize today’s technologies
effectively, it will be even less able to carry the weight of tomorrow’s technologies and an aging population, raising the specter of even more variability in
quality, more errors, less responsiveness, and greater costs associated with waste
and poor quality.
The challenge before us is to move from today’s highly decentralized, cottage industry to one that is capable of providing primary and preventive care,
caring for the chronically ill, and coping with acute and catastrophic events. To
meet this challenge, there must be a commitment to organizing services around
common patient needs and applying information technology and engineering
concepts to the design of care processes.
Constraints on Exploiting the Revolution in Information Technology
The advent of the Internet and the World Wide Web has placed us on the
threshold of a change that is reshaping virtually all aspects of society, including
health care delivery. The Internet supports a rising tide of consumerism, with
greater demands for information and convenience in all areas of commerce. And
Internet services are becoming cheaper and easier to access.
Four of ten U.S. households had Internet access as of August 2000 (U.S.
Department of Commerce, 2000), and it is predicted that 90 percent will have
access by 2010 or before (Rosenberg, 1999). Large increases in Internet access
have occurred among most groups of Americans, regardless of income, education, race or ethnicity, location, age, or gender (U.S. Department of Commerce,
2000). Nonetheless, a “digital divide” remains, especially for the disabled and
for African Americans and Hispanics.
Large numbers of patients are turning to the Internet for health care information and advice. An estimated 70 million Americans seek health information
online (Cain et al., 2000). It is estimated that there are 10,000 or more health-
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related Web sites (Benton Foundation, 1999), allowing consumers to search for
information on specific diseases and treatments, evaluate health plans and clinicians, pose questions to care providers, manage chronic conditions, participate in
discussion groups, assess existing health risks, and purchase health-related products (National Research Council, 2000). There is however, much variability in
the accuracy and completeness of health information found on the Web (Biermann
et al., 1999).
The effect of these trends on health care will be a fundamental transformation in the ways services are organized and delivered and clinicians and patients
interact. Individuals are making many of their own decisions about diagnosis and
treatment. Increasingly, they are also bringing information to their physicians to
obtain help in interpreting or judging its value for themselves.
To better understand how information technology can contribute to improving quality, the Committee on the Quality of Health Care in America held a
workshop in September 1999 at which participants identified five key areas in
which information technology could contribute to an improved health care delivery system:
• Access to the medical knowledge-base. Through use of the Web, it should
be possible to help both providers and consumers gain better access to clinical
evidence.
• Computer-aided decision support systems. Embedding knowledge in tools
and training clinicians to use those tools to augment their own skills and experience can facilitate the consistent application of the expanding science base to
patient care.
• Collection and sharing of clinical information. The automation of patient-specific clinical information is essential for many types of computer-aided
decision support systems. Automation of clinical data offers the potential to
improve coordination of care across clinicians and settings, which is critical to
the effective management of chronic conditions.
• Reduction in errors. Information technology can contribute to a reduction in errors by standardizing and automating certain decisions and by aiding in
the identification of possible errors, such as potential adverse drug interactions,
before they occur.
• Enhanced patient and clinician communication. Information technology
can change the way individuals receive care and interact with their clinicians.
Instead of a $65 office visit and a half-day off work, a 2-minute e-mail communication could meet many patients’ needs more responsively and at lower cost.
Similarly, patients would be able to go online and obtain test results, inform their
clinicians about how they are doing, send pictures and data, participate in interactive care management services, receive after-care instructions, and participate in
support groups. Appropriately structured e-mail communication between patient
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and provider could also permit continuous monitoring of clinical conditions,
especially for patients with chronic conditions that require self-management.
A recent report by the National Research Council of The National Academies, Networking Health, also concludes that “the Internet has great potential to
improve Americans’ health by enhancing communications and improving access
to information for care providers, patients, health plan administrators, public
health officials, biomedical researchers, and other health professionals” (National
Research Council, 2000). In recent years, some applications have become commonplace, such as online searching for health information by patients and providers. Others, such as remote and virtual surgery and simulations of surgical
procedures, are in early stages of development.
Although opportunities to improve access, quality, and service abound, the
health care industry has been slow to invest in information technology. In 1996,
the industry spent only $543 per worker on information technology, compared,
for example, with $12,666 spent by securities brokers, and ranked 38th out of 53
industries surveyed (U.S. Department of Commerce, 1999). In a recent survey of
30 health plans, it was found that all had established Web sites to allow patients
to obtain certain types of information and interact with the organization (e.g.,
online provider directory, search formulary, ability to query member services or
file a complaint), and about one-half had the capability to conduct some types of
transactions online (e.g., enrollment, referral processing, claims submission) (First
Consulting Group, 2000). But none had automated entire service functions, such
as online medical management, which would require significant changes in business strategy, involve many employees and/or partners, and entail sizable capital
investments.
There are many technical, organizational, behavioral, and public policy challenges to greater use of information technology. Technical challenges include
ensuring the security of personally identifiable information; making persistent,
reliable broadband connectivity available to many locations, including rural clinics and patients’ homes; establishing processes for authentication of the source
and recipient of information; and making tools available for locating information
of interest and for determining the quality of retrieved information (National
Research Council, 2000).
Over the long run, however, organizational challenges may play the greatest
role in constraining the adoption of various types of Internet applications. The
diverse and highly decentralized structure of the health care industry, as discussed above, makes the business models for new applications complex and
difficult, resulting in slow adoption of even highly successful pioneering applications. Efforts to introduce new applications also encounter resistance from health
care professionals for a variety of reasons, including uncertainties about how
such applications will alter relationships among and between clinicians, patients,
and health care organizations (National Research Council, 2000).
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Numerous public policy, payment, and legal issues also must be resolved.
Many applications in the public health arena (e.g., videoconferencing during
emergency situations, collection of information from local and state public health
departments, incident reporting and disease surveillance) are within technical
reach at relatively low cost, but are not widely used because of a lack of targeted
public-sector funding and organizational barriers (e.g., shortage of adequately
trained personnel). Fee-for-service payment, the most common method of payment for physicians, does not compensate clinicians for time spent on e-mail
communication. State-based professional licensing requirements and restrictions
on practice have stymied widespread use of other applications, such as remote
medical consultations. Online access to and transfer of clinical information has
also been slow to evolve, in part because of concerns about privacy and confidentiality. Chapter 7 reviews in greater detail the use of information technology to
improve the quality of health care and some of the barriers to its more widespread
adoption.
AGENDA FOR THE FUTURE AND ROAD MAP
FOR THE REPORT
Throughout the course of its work, the committee has been cognizant of the
fact that the health care system has been in a rapid state of flux for more than 10
years and that this situation is likely to continue. Over the last decade, the
primary impetus for change has been a desire to slow the rate of inflation of
health care costs. During the coming decades, cost pressures will remain, but the
health care system will also be shaped dramatically by broader forces transforming society in general, most notably the growth of the Internet and changing
population needs for chronic care.
There is little doubt that the health care enterprise has been slow to change.
Research documenting safety and quality concerns has been mounting for over a
decade. Successful quality improvement initiatives are very slow to spread, and
rarely adopted on a widespread basis. For these reasons, the committee believes
that a more intense and far-reaching effort will be needed. Substantial improvement in quality over the coming decade can be achieved only by engaging the
support of patients, clinicians, governing boards and managers of health care
organizations, private and public purchasers, state and federal policy makers,
regulators, researchers, and others. Change is needed at all levels, including the
clinician and patient relationship; the structure, management, and operation of
health care organizations; the purchasing and financing of health care; the regulatory and liability environment; and others.
This report offers general principles, not a detailed blueprint, for the building
of a new system. In part, the committee cannot foresee all the new organizations,
forces, technologies, needs, and relationships that will develop even in the early
years of the 21st century. More than that, however, the committee has come to
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believe that a framework for a new health system should be based on systems that
can organize themselves to achieve a shared purpose by adhering to a few wellthought-out general rules, adapting to local circumstances, and then examining
their own performance (see Chapter 3 and Appendix B). In reshaping health care,
local adaptation, innovation, and initiative will be essential ingredients for success.
With these precepts in mind, the committee proposes the following agenda
designed to bridge the quality gap:
• That all health care constituencies, including policymakers, purchasers,
regulators, health professionals, health care trustees and management, and consumers, commit to a national statement of purpose for the heath care system as a
whole and to a shared agenda of six aims for improvement that can raise the
quality of care to unprecedented levels.
• That clinicians and patients, and the health care organizations that support
care delivery, adopt a new set of principles to guide the redesign of care processes.
• That the Department of Health and Human Services identify a set of
priority conditions upon which to focus initial efforts, provide resources to stimulate innovation, and initiate the change process.
• That health care organizations design and implement more effective organization support processes to make change in the delivery of care possible.
• That purchasers, regulators, health professions, educational institutions,
and the Department of Health and Human Services create an environment that
fosters and rewards improvement by (1) creating an infrastructure to support
evidence-based practice, (2) facilitating the use of information technology,
(3) aligning payment incentives, and (4) preparing the workforce to better serve
patients in a world of expanding knowledge and rapid change.
The succeeding chapters of this report detail in turn the elements of this
agenda. Specifically, the report:
• Sets performance expectations or aims for improvement for the 21stcentury health care system (Chapter 2).
• Explores the implications of these performance expectations for the interactions between patients and clinicians, and develops some simple rules to guide
the actions of all stakeholders (Chapter 3).
• Encourages all stakeholders to focus immediate attention on the development of state-of-the-art care processes for common conditions, and calls for the
establishment of a $1 billion innovation fund that can be used to invest in enhancing organizational capacity, building an information infrastructure, and training
multidisciplinary teams, among other things (Chapter 4).

Copyright © National Academy of Sciences. All rights reserved.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

A NEW HEALTH SYSTEM FOR THE 21st CENTURY

35

• Addresses the importance of building more effective organizational structures to (1) redesign care processes; (2) use information technologies; (3) manage knowledge and skills; (4) coordinate care across patient conditions, services,
and settings over time; (5) develop effective teams, and (6) implement performance and outcome measurement for improvement and accountability (Chapter 5).
• Identifies critical steps that must be taken to support evidence-based practice, including making evidence more useful and accessible to support the clinical
decisions of clinicians and patients, and constructing quality measures for improvement and accountability (Chapter 6).
• Explains why a more sophisticated information infrastructure is necessary
to improve quality, and calls for a renewed national initiative to build such an
infrastructure (Chapter 7).
• Illustrates some of the ways current payment policies impede efforts to
improve quality, and explains the importance of better aligning payment incentives to encourage innovations and reward enhancements in quality (Chapter 8).
• Addresses critical issues related to the culture, education, and training of
a health professional workforce prepared to succeed in the 21st-century delivery
system (Chapter 9).
The committee’s recommendations in these areas are presented in the respective chapters, highlighted in bold print.
In sum, health care is plagued today by a serious quality gap. The current
health care delivery system is not robust enough to apply medical knowledge and
technology consistently in ways that are safe, effective, patient-centered, timely,
efficient, and equitable. As we strive to close this gap, we must seek health care
solutions that are patient-centered, that is, humane and respectful of the needs and
preferences of individuals. And, most important, we must build a 21st century
health care system that is more equitable and meets the needs of all Americans
without regard to race, ethnicity, place of residence, or socioeconomic status,
including the nearly 43 million people who currently lack health insurance (U.S.
Census Bureau, 2000).
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Improving the 21st-Century
Health Care System

As discussed in Chapter 1, the American health care system is in need of
major restructuring. This will not be an easy task, but the potential benefits are
great. To cross the divide between today’s system and the possibilities of tomorrow, strong leadership and clear direction will be necessary. As a statement of
purpose for the health care system as a whole, the committee endorses and adopts
the phrasing of the Advisory Commission on Consumer Protection and Quality in
the Health Care Industry (1998).
Recommendation 1: All health care organizations, professional
groups, and private and public purchasers should adopt as their
explicit purpose to continually reduce the burden of illness, injury,
and disability, and to improve the health and functioning of the
people of the United States.
It is helpful to translate this general statement into a more specific agenda for
improvement—a list of performance characteristics that, if addressed and improved, would lead to better achievement of that overarching purpose. To this
end, the committee proposes six specific aims for improvement. Health care
should be:
• Safe—avoiding injuries to patients from the care that is intended to help
them.
• Effective—providing services based on scientific knowledge to all who
could benefit and refraining from providing services to those not likely to benefit
(avoiding underuse and overuse).
39
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• Patient-centered—providing care that is respectful of and responsive to
individual patient preferences, needs, and values and ensuring that patient values
guide all clinical decisions.
• Timely—reducing waits and sometimes harmful delays for both those
who receive and those who give care.
• Efficient—avoiding waste, in particular waste of equipment, supplies,
ideas, and energy.
• Equitable—providing care that does not vary in quality because of personal characteristics such as gender, ethnicity, geographic location, and socioeconomic status.
Recommendation 2: All health care organizations, professional
groups, and private and public purchasers should pursue six major
aims; specifically, health care should be safe, effective, patient-centered, timely, efficient, and equitable.
The committee believes substantial improvements in safety, effectiveness,
patient-centeredness, timeliness, efficiency, and equity are achievable throughout
the health care sector. This opportunity for improvement is not confined to any
sector, form of payment, type of organization, or clinical discipline. Problems in
health care quality affect all Americans today, and all can benefit from a rededication to improving quality, regardless of where they receive their care.
The committee applauds the Administration and Congress for their current
efforts to establish a mechanism for tracking the quality of care. Title IX of the
Public Health Service Act (42 U.S.C. 299 et seq.; Agency for Healthcare Research and Quality Part A) provides support for the development of a National
Quality Report, which is currently ongoing. Section 913(a)(2) of the act states:
“Beginning in fiscal year 2003, the Secretary, acting through the Director, shall
submit to Congress an annual report on national trends in the quality of health
care provided to the American people.”
Recommendation 3: Congress should continue to authorize and
appropriate funds for, and the Department of Health and Human
Services should move forward expeditiously with the establishment
of, monitoring and tracking processes for use in evaluating the
progress of the health system in pursuit of the above-cited aims of
safety, effectiveness, patient-centeredness, timeliness, efficiency, and
equity. The Secretary of the Department of Health and Human
Services should report annually to Congress and the President on
the quality of care provided to the American people.
Without ongoing tracking of quality to assess the country’s progress in meeting the aims set forth in this chapter, interested parties—including patients, health
care practitioners, policy makers, educators, and purchasers—cannot identify
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progress or understand where improvement efforts are most needed. Continued
funding for this activity should be ensured.
SIX AIMS FOR IMPROVEMENT
Over the course of a lifetime, individuals have numerous encounters with the
health system. Fortunately, many of these encounters are effective and result in
good outcomes, but such is not always the case. The following scenario, based
on the composite experience of a number of patients, illustrates some of the
serious problems facing patients and clinicians, problems that persist despite the
widespread dedication of clinicians to providing high-quality care.
Ms. Martinez, January 2000
Ms. Martinez, a divorced working mother in her early 50s with two children in
junior high school, was new in town and had to choose an insurance plan. She
had difficulty knowing which plan to select for her family, but she chose CityCare because its cost was comparable to that of other options, and it had pediatric as well as adult practices nearby.
Once she had joined CityCare, she was asked to choose a primary care physician. After receiving some recommendations from a neighbor and several coworkers, she called several of the offices to sign up. The first two she called
were not accepting new patients. Although she knew nothing about the practice
she finally found, she assumed it would be adequate.
Juggling repairs on their new apartment, finding the best route to work, getting
the children’s immunization records sent by mail, and making other arrangements to get them into a new school, Ms. Martinez delayed calling her new
doctor’s office for several months. When she called for an appointment, she
was told that the first available nonurgent appointment was in 2 months; she
hoped she would not run out of her blood pressure medication in the interim.
When she went for her first appointment, she was asked to complete a patient
history form in the waiting room. She had difficulty remembering dates and
significant past events and doses of her medications. After waiting for an hour,
she met with Dr. McGonagle and had a physical exam. Although her breast
exam appeared to be normal, Dr. McGonagle noted that she was due for a
mammogram.
Ms. Martinez called a site listed in her provider directory and was given an
appointment for a mammogram in 6 weeks. The staff suggested that she arrange to have her old films mailed to her. Somehow, the films were never sent,
and distracted by other concerns, she forgot to follow up.
A week after the mammogram, she received a call from Dr. McGonagle’s office
notifying her of an abnormal finding and saying that she should make an ap-
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pointment with a surgeon for a biopsy. The first opening with the surgeon was
9 weeks later. By now, she was very anxious. She hated even to think about
having cancer in her body, especially because an older sister had died of the
disease. For weeks she did not sleep, wondering what would happen to her
children if she were debilitated or to her job if she had to have surgery and
lengthy treatment. She was reluctant to call her mother, who was likely to
imagine the worst, and did not know her new coworkers well enough to confide
in them.
After numerous calls, she was finally able to track down her old mammograms.
It turned out that a possible abnormal finding had been circled the previous
year, but neither she nor her primary care physician had ever been notified.
Finally, Ms. Martinez had her appointment with the surgeon, and his office
scheduled her for a biopsy. The biopsy showed that she had a fairly unusual
form of cancer, and there was concern that it might have spread to her lymph
nodes. She felt terrified, angry, sad, and helpless all at once, but needed to
decide what kind of surgery to have. It was a difficult decision because only
one small trial comparing lumpectomy and mastectomy for this type of breast
cancer had been conducted. She finally decided on a mastectomy.
Before she could have surgery, Ms. Martinez needed to have bone and abdominal scans to rule out metastases to her bones or liver. When she arrived at the
hospital for surgery, however, some of this important laboratory information
was missing. The staff called and hours later finally tracked down the results of
her scans, but for a while it looked as though she would have to reschedule the
surgery.
During her mastectomy, several positive lymph nodes were found. This meant
she had to see the surgeon, an oncologist, and a radiologist, as well as her
primary care physician, to decide on the next steps. At last it was decided that
she would have radiation therapy and chemotherapy. She was given the phone
number for the American Cancer Society. Before 6 months had gone by, Ms.
Martinez found another lump, this time under her arm. Cancer had spread to
her lung as well. She was given more radiation, then more chemotherapy.
Wherever she went for care, the walls were drab, the chairs uncomfortable, and
sometimes she would wait hours for a scheduled appointment.

During her numerous procedures and tests, Ms. Martinez experienced many
acts of consideration, empathy, and technical expertise for which she was grateful. Yet for Ms. Martinez, who had excellent health insurance and was seen by
well-trained and capable clinicians, the system did not work and did not meet her
needs. Her care failed on several accounts.
First, it was not safe. Neither she nor her previous primary care doctor had
been notified of an abnormal finding on her earlier mammogram. As a result, at
least a year elapsed before the abnormality was addressed. Ms. Martinez was
never confident that those directing her care had all the information about her
previous care and its results. Prior to her surgery, critical laboratory information
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was missing. She was repeatedly required to tell her story, which became longer
and more complex as time passed. No one at the hospital followed her course of
illness after her discharge.
Second, Ms. Martinez’s care was not effective. She suffered preventable,
long-lasting disability—and could have lost her life. It was not clear that her
follow-up care consistently used the most up-to-date protocols. She needed
consistent, reliable information, based on the best science available. Yet treatments tried and proven futile in one admission would be recommended in the
next as if they were fresh ideas.
Third, her care was not timely. Repeated, extensive delays occurred between
tests and follow-up care, delays that are not at all atypical in today’s health
system.
Fourth, her care was not patient-centered. She had little assistance or information to help her understand the implications of choices about her surgery,
radiation therapy, or chemotherapy. Although office and hospital staff focused
on immediate medical problems, her discomfort, fear, and uncertainty were never
addressed, and she was offered few resources to help her.
Finally, her care was not efficient because much of its complexity and expense came from treating a tumor at a later stage than should have occurred.
Many other individuals experience systems of care that often do not work.
This is true even for patients with excellent insurance, in fine institutions, cared
for by conscientious and well-trained clinicians. Common, too, is frequent inability of patients to make their needs understood, to be treated with respect and
compassion, to learn what to expect about their health condition and treatment,
and to have caregivers and institutions they can trust. These patients tell stories
of fragmented care in which relevant information is lost, overlooked, or ignored;
of wasted resources; of frustrated efforts to obtain timely access to services; and
of lost opportunities. When clinicians and their families and those steeped in
health management become patients, they, too, find that there appears to be no
one who can make the systems function safely and effectively (Berwick, 1996,
1999; Khan, 2000; Singer, 2000).
In this chapter, the committee puts forth six specific aims for improvement:
health care should be safe, effective, patient-centered, timely, efficient, and equitable. These specific aims are intended to aid in achieving the overarching
purpose stated in Recommendation 1 above. These aims are not new; they are
familiar and have been valued, arguably for decades, among health care professionals, patients, policy makers, and communities. Yet American health care
fails far too often with respect to these aims, despite its enormous cost and the
dedication and good efforts of millions of American health care workers. After
careful consideration, the committee has concluded that fundamental changes are
necessary if our current health system is to achieve these aims. In its current
forms, habits, and environment, American health care is incapable of providing
the public with the quality health care it expects and deserves.
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The call for such improvement is not an indictment of physicians, nurses, or,
indeed, any of the people who give or lead care. The committee asserts, without
reservation, that our health care can and should be far better than it is today, but
it would be futile to seek that improvement by further burdening an overstressed
health care workforce or by exhorting committed professionals to try harder.
Instead, the improvements outlined here will require significant changes in the
ways health care is organized, in the accessibility and usefulness of clinical
evidence, in the environment of payment, and in other incentives that set the
context for delivery of care. A redesigned care system can offer the health care
workforce what it wants—a better opportunity to provide high-quality care.
The ultimate test of the quality of a health care system is whether it helps the
people it intends to help. This rather simple statement, as expanded upon in the
following detailed discussion of the six aims for improvement set forth earlier,
represents a major shift in thinking about the purpose of health care—a shift in
attention from what is done to patients to what is accomplished for them. The
IOM has defined quality as “the degree to which health care services for individuals and populations increase the likelihood of desired outcomes and are consistent
with current professional knowledge” (Institute of Medicine, 1990). The committee believes the health care system should define safety, effectiveness, patient-centeredness, timeliness, efficiency, and equity using measures determined
by the outcomes patients desire, although clinicians should not be asked to compromise their ethical values. Desirable personal health outcomes include improvement (and prevention of deterioration) of health status and health-related
quality of life, and management of physical and psychological symptoms. Desirable outcomes also include attention to interpersonal aspects of care, such as
patients’ concerns and expectations, their sense of dignity, their participation in
decision making, and in some cases reduced burden on family and caregivers and
spiritual well-being.
Such outcomes can be described at both the individual level (e.g., improvement in individual health status) and the population level (e.g., reduced aggregate
burden of illness and injury in a population). The committee recognizes that the
health of the public could be greatly improved by attention to and investment in
a variety of areas, such as reducing violence and substance abuse and improving
nutrition and transportation safety. This report, however, is focused specifically
on the improvement of health care services to individuals. For this reason, we
describe the six aims for improvement from the perspective of the individual’s—
usually a patient’s—experience.
Safety
Patients should not be harmed by the care that is intended to help them, nor
should harm come to those who work in health care. The earlier report by this
committee, To Err Is Human: Building a Safer Health System (Institute of
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Medicine, 2000b), addresses patient safety in detail. It defines patient safety as
freedom from accidental injury. Although not all errors cause injury, accidental
injury can be due to error, defined by the IOM (adapted from Reason, 1990) as
either (1) the failure of a planned action to be completed as intended or (2) use of
a wrong plan to achieve an aim. In health care these errors include, for example,
administering the wrong drug or dosage to a patient, diagnosing pneumonia when
the patient has congestive heart failure, and failing to operate when the obvious
(as opposed to ambiguous) signs of appendicitis are present. Processes also
should not harm patients through inadvertent exposure to chemicals, foreign
bodies, trauma, or infectious agents.
The health care environment should be safe for all patients, in all of its
processes, all the time. This standard of safety implies that organizations should
not have different, lower standards of care on nights and weekends or during
times of organizational change. In a safe system, patients need to tell caregivers
something only once. To be safe, care must be seamless—supporting the ability
of interdependent people and technologies to perform as a unified whole, especially at points of transition between and among caregivers, across sites of care,
and through time. It is in inadequate handoffs that safety often fails first. Specifically, in a safe system, information is not lost, inaccessible, or forgotten in transitions. Knowledge about patients—such as their allergies, their medications,
their diagnostic and treatment plans, and their specific needs—is available, with
appropriate assurances of confidentiality, to all who need to know it, regardless
of where and when they become involved in the process of giving care.
Ensuring patient safety also requires that patients be informed and participate as fully as they wish and are able. Patients and their families should not be
excluded from learning about uncertainty, risks, and treatment choices. The
committee believes an informed patient is a safer patient.
When complications occur, caregivers are ethically obligated to fully inform
the patient of the event and its causes, assist recovery, and take appropriate action
to prevent recurrences. For example, the Code of Ethics (E8.12) of the American
Medical Association states, “It is a fundamental ethical requirement that a physician should at all times deal honestly and openly with patients . . . . Situations
occasionally occur in which a patient suffers significant medical complications
that may have resulted from the physician’s mistake or judgment. In these
situations, the physician is ethically required to inform the patient of all the facts
necessary to ensure understanding of what has occurred” (American Medical
Association, 2000).
In many cases, the best window on the safety and quality of care is through
the eyes of the patient. For example, the Dana-Farber Cancer Institute in Boston,
Massachusetts, includes patients on their review committees. Other approaches
include inviting patients and health care workers to comment on the performance
of the health system as they experience it, not solely for the purpose of generating
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satisfaction ratings, but also as a core way of learning about the system’s performance and how to improve it.
Although Americans continue to trust health care clinicians, including doctors and nurses (The Gallup Organization, 2000; The Henry J. Kaiser Family
Foundation, 2000), the committee is concerned about Americans’ remarkably
low level of confidence in the health care system overall. For example, in July
2000, only four in ten Americans surveyed for one poll reported having a lot or a
great deal of confidence in “the medical system,” though it is not clear who or
what kinds of settings were encompassed by their answers (Chambers, 2000). Of
the 15 major industries included in the poll, the medical system ranked in the
bottom half along with public schools, television and print news, and big business; poll participants reported having greater confidence in banks, the President,
and the police. A Harris Poll conducted at the end of 1999 found that only 39
percent of respondents reported having a great deal of confidence in the “people
in charge of running medicine” (Taylor, 1999). In 1998, The American Customer
Satisfaction Index placed hospitals between the U.S. Postal Service and the Internal Revenue Service in customer satisfaction (Lieber, 1998).
One important route to restoring trust is through a commitment to transparency by all health care systems. Organizations and clinicians that act as though
they have nothing to hide become more trustworthy. The health care system
should seek to earn renewed trust not by hiding its defects, but by revealing them,
along with making a relentless commitment to improve. The transition to openness is a difficult one for our often-beleaguered health care organizations, but it is
a journey worth making. In the longer run, access to information can inspire trust
among patients and caregivers that the system is working effectively to advance
health. Such trust involves patient confidence both that those who are responsible for care have the information they need—regardless of where that information was generated—and that those organizations and caregivers will act in
patients’ best interests and actively seek to advance their health.
Achieving a higher level of safety is an essential first step in improving the
quality of care overall. Improving safety will in turn require systematic efforts
from a broad array of stakeholders, including a commitment of clear and sustained leadership at the executive and board levels of organizations; a greatly
changed culture of health care in which errors are tracked, analyzed, and interpreted for improvement rather than blame; extensive research on the factors
leading to injury; and new systems of care designed to prevent error and minimize harm (Institute of Medicine, 2000b).
Effectiveness
Effectiveness refers to care that is based on the use of systematically acquired evidence to determine whether an intervention, such as a preventive service, diagnostic test, or therapy, produces better outcomes than alternatives—
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including the alternative of doing nothing. Evidence-based practice requires that
those who give care consistently avoid both underuse of effective care and overuse of ineffective care that is more likely to harm than help the patient (Chassin,
1997).
To say that a health care intervention is effective implies an evidence base.
Such evidence-based practice has been defined by Sackett and colleagues and is
adapted here (Sackett et al., 1996): evidence-based practice is the integration of
best research evidence with clinical expertise and patient values. Best research
evidence refers to clinically relevant research, often from the basic sciences of
medicine, but especially from patient-centered clinical research into the accuracy
and precision of diagnostic tests (including the clinical examination); the power
of predictive markers; and the efficacy and safety of therapeutic, rehabilitative,
and preventive regimens. Clinical expertise means the ability to use clinical
skills and past experience to rapidly identify each patient’s unique health state
and diagnosis, individual risks and benefits of potential interventions, and personal values and expectations. Patient values refers to the unique preferences,
concerns, and expectations that are brought by each patient to a clinical encounter
and must be integrated into clinical decisions if the patient is to be served.
Effective care should ensure use of the available, relevant science base.
Evidence comes from four main types of research: laboratory experiments, clinical trials, epidemiological research, and outcomes research, including analyses of
systematically acquired and properly studied case reports involving one or a
population of patients (Agency for Healthcare Research and Quality, 2000).
Laboratory experiments—usually on cells or tissues in laboratory animals—are
conducted to determine the cause of a disease or how a drug or treatment works.
Randomized clinical trials compare outcomes among patients who are randomly
assigned to control or treatment groups; other clinical trials compare populations
that may be assigned by nonrandom methods. Epidemiological research examines the natural course of disease in particular groups of people; the relationships
between people and their health habits, lifestyles, and environment; and risk
factors for certain diseases. Outcomes research uses information about how well
treatments work in everyday practice settings. The findings of this research
sometimes serve as the basis for clinical practice guidelines.
Although the concept of evidence-based practice has come to be regarded by
some as implying rigid (even mindless) adherence to the evidence drawn from
randomized controlled trials (Grahame-Smith, 1995; The Lancet, 1995), we mean
it here to encompass the use of best available clinical evidence from systematic
research of many designs and integration of that evidence with clinical expertise—the proficiency and judgment that are acquired through experience and
applied with knowledge about individual patients and consideration of their priorities and values. The committee is well aware that for many aspects of health
care, scant or no evidence of either effectiveness or ineffectiveness exists. In
other areas, evidence may be available only for certain patient groups or for the
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treatment of patients who do not have coexisting health problems. Thus, it is
clearly not possible to base all care on sound scientific evidence, and certainly not
exclusively on randomized controlled trials, which narrowly define study populations and exclude or control for factors that are inevitably relevant in real-world
care settings. Nonetheless, the committee believes health care organizations and
professionals could do a far better job than they do today in determining the most
appropriate therapies on the basis of the strength of the scientific evidence; the
stakes involved; clinical judgment; and, especially where the evidence is equivocal, shared patient and clinician decision making. In the ideal system of the
future, the knowledge base about effective care and its use in health care settings
will constantly expand through improved methods of accessing, summarizing,
and assessing information and making it available at the point of care for the
patient.
Knowing which services are likely to be effective also requires that health
care systems continuously monitor the results of the care they provide and use
that information to improve care for all patients. At a minimum, health care
practitioners and organizations could be far more reflective and systematic than is
generally the case today in studying their own patterns of care and outcomes, a
vision that Codman (1914) had nearly a century ago when he recommended that
all surgeons and hospitals carefully follow their patients after discharge from the
hospital to learn whether the treatment they had received had been helpful.
Patient-Centeredness
This aim focuses on the patient’s experience of illness and health care and on
the systems that work or fail to work to meet individual patients’ needs. Similar
terms are person-centered, consumer-centered, personalized, and individualized.
Like these terms, patient-centered encompasses qualities of compassion, empathy, and responsiveness to the needs, values, and expressed preferences of the
individual patient.
Patients and their families are now better educated and informed about their
health care than ever before. As noted earlier, the explosive growth in the use of
the Internet by Americans of all ages (National Public Radio Online, 2000)
includes intense interest in health information (Brown, 1998; Cyber Dialogue,
2000). In an October 1998 survey of Internet users, 27 percent of female and 15
percent of male Internet users said that they accessed medical information weekly
or daily (Eysenbach et al., 1999; Georgia Tech Research Corporation, 1998).
Increasingly, individuals make many of their own decisions about diagnosis and
treatment and bring information to their physicians with the expectation of help
in interpreting or judging its value for themselves. These new health care consumers represent new opportunities for responding to patient needs and reestablishing clinician–patient relationships that are at the heart of good health care.
Many patients have expressed frustration with their inability to participate in
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decision making, to obtain information they need, to be heard, and to participate
in systems of care that are responsive to their needs. The Picker Institute in
Boston, Massachusetts, has been tracking patients’ experiences in hospitals, clinics, and other settings since 1988 (Cleary et al., 1991; Picker Institute and American Hospital Association, 1996). In a 1999 report, patients said that, for the most
part, doctors, nurses, and medical staff were courteous, and that as patients they
were treated with respect and received attention to their basic physical needs.
They also reported, however, that hospital discharge often meant an abrupt transition without information on how they should care for themselves, when to
resume activities, what side effects of medications should be monitored, or how
to have their questions answered. Above all, patients cited difficulty in obtaining
the information they wanted, whether in hospitals, clinics, or doctors’ offices. In
the scenario presented earlier, little consideration was given to satisfying Ms.
Martinez’ preferences or to ensuring that she had sufficient information to make
informed decisions.
The evidence bears out these perceptions. The right of patients to be informed decision makers is well accepted, but not always well implemented. An
analysis of audiotaped encounters between patients and their primary care physicians or general and orthopedic surgeons revealed that overall, only 9 percent met
the authors’ definition of completely informed decision making (Braddock et al.,
1999). In another study of physician–patient interaction during visits to general
internal medicine specialists, physicians listened to patients’ concerns for an
average of about 18 seconds before interrupting (Beckman and Frankel, 1984).
Gerteis et al. (1993) have identified several dimensions of patient-centered
care: (1) respect for patients’ values, preferences, and expressed needs;
(2) coordination and integration of care; (3) information, communication, and
education; (4) physical comfort; (5) emotional support—relieving fear and anxiety; and (6) involvement of family and friends. Each dimension is briefly
discussed below.
• Respect for patients’ values, preferences, and expressed needs. Patientcentered care responds precisely to each patient’s wants, needs, and preferences.
It gives patients abundant opportunities to be informed and involved in medical
decision making, and guides and supports those providing care in attending to
their patients’ physical and emotional needs, and maintaining or improving their
quality of life to the extent possible. Patient-centered care is highly customized
and incorporates cultural competence. Some patients wish to avoid risk; others
may choose a risky intervention despite a relatively low likelihood of benefit.
Patients’ preferences are likely to change over time and to depend on the clinical
problems in question; therefore, the enterprise of shared decision making is a
dynamic one, changing as patients and circumstances change.
• Coordination and integration of care. Because of the special vulnerability that accompanies illness or injury, coordination of care takes on special im-
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portance. Many patients depend on those who provide care to coordinate services—whether tests, consultations, or procedures—to ensure that accurate and
timely information reaches those who need it at the appropriate time. Patientcentered care addresses the need to manage smooth transitions from one setting
to another or from a health care to a self-care setting.
• Information, communication, and education. With respect to their health,
people tend to want to know (1) what is wrong (diagnosis) or how to stay well,
(2) what is likely to happen and how it will affect them (prognosis), and (3) what
can be done to change or manage their prognosis. They need answers that are
accurate and in a language they understand. Patients are diverse in the way they
prefer to interact with caregivers: some seek ongoing personal face-to-face
relationships; others prefer to interact with the health care system only when
unavoidable and with no substantial interpersonal relationship, being comfortable
with e-mail and other Web-based communication technologies. Common to all
such interactions is the desire for trustworthy information (often from an individual clinician) that is attentive, responsive, and tailored to an individual’s needs.
• Physical comfort. Among the committee’s more disturbing findings is
the frequency with which patients experience pain, shortness of breath, or some
other discomfort. Especially at the end of life, they need not undergo such
suffering. Sadly, many patients fail to receive state-of-the-art pain relief or
respiratory management (Ingham and Foley, 1998; SUPPORT Principal Investigators, 1995). Attention to physical comfort implies timely, tailored, and expert
management of such symptoms.
• Emotional support—relieving fear and anxiety. Suffering is more than
just physical pain and other distressing symptoms; it also encompasses significant emotional and spiritual dimensions (Byock, 1998; Cassell, 1991). Patientcentered care attends to the anxiety that accompanies all injury and illness,
whether due to uncertainty, fear of pain, disability or disfigurement, loneliness,
financial impact, or the effect of illness on one’s family.
• Involvement of family and friends. This dimension of patient-centered
care focuses on accommodating family and friends on whom patients may rely,
involving them as appropriate in decision making, supporting them as caregivers,
making them welcome and comfortable in the care delivery setting, and recognizing their needs and contributions.
Health care should cure when possible, but always help to relieve suffering—both are encompassed by the notion of a healing relationship (Crawshaw et
al., 1995; Quill, 1983). To accomplish these goals, both technical care and
interpersonal interactions should be shaped to meet the needs and preferences of
individual patients (Tressolini and The Pew-Fetzer Task Force, 1994; Veatch,
1991). Because patients are highly variable in their preferences, clinicians cannot
assume that they alone can make the best decisions for their patients (Balint,
1993; Barry et al., 1995; Brock, 1991; Emanuel and Emanuel, 1992; Szasz and

Copyright © National Academy of Sciences. All rights reserved.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

IMPROVING THE 21st-CENTURY HEALTH CARE SYSTEM

51

Hollender, 1956; Wagner et al., 1995). Patients increasingly want to obtain
information and to be involved in decision making (Deber et al., 1996; Degner
and Russell, 1988; Guadagnoli and Ward, 1998; Mansell et al., 2000; Mazur and
Hickam, 1997). Moreover, meeting the aim of patient-centeredness can improve
the outcomes patients desire (Brown, 1990; DeBusk et al., 1994; Linden and
Chambers, 1994; Mullen et al., 1987), at least in part, by increasing their participation in decision making (Greenfield et al., 1985, 1988; Kaplan et al., 1989;
Mahler and Kulik, 1991; Orth et al., 1987; Stewart, 1995).
As with communication styles, patients differ in their views about how active they wish to be in decision making. In some cases, patients want a large role,
and in other cases they may delegate most decision making to a clinician. The
goal of patient-centeredness is to customize care to the specific needs and circumstances of each individual, that is, to modify the care to respond to the
person, not the person to the care.
Timeliness
Timeliness is an important characteristic of any service and is a legitimate
and valued focus of improvement in health care and other industries (Fishman,
1999; Fung and Magretta, 1998; Goldsmith, 1989; Kenagy et al., 1999; Maister,
1984; Roach, 1991; Sirkin and Stalk, 1990; van Biema and Greenwald, 1997;
Womack et al., 1991). However, long waits are the norm in most doctors’
offices, in emergency rooms, on the telephone, in responses to inquiries, in specialty care, on gurneys in hallways waiting for procedures, and awaiting test
results, both in institutions and in the community. In addition to emotional
distress, physical harm may result, for example, from a delay in diagnosis or
treatment that results in preventable complications. The long waits for appointments described in the scenario presented earlier, which are common today, may
have resulted in a much more advanced diagnosis for Ms. Martinez. Lack of
timeliness also signals a lack of attention to flow and a lack of respect for the
patient that are not tolerated in consumer-centered systems in other service industries. It suggests that care has not been designed with the welfare of the patient at
the center.
Waits also plague those who give care. Surgeons know that operations
rarely start on time; doctors and nurses wait “on hold” as they try to track down
vital information, and delays and barriers involved in referrals eat up the time and
energy of both referring doctors and consulting specialists. In the earlier scenario, Ms. Martinez’ surgery was nearly cancelled because important information
that should have been in her record was missing, and staff spent valuable time
finding it and rearranging schedules to avoid having to cancel the operation.
Any high-quality process should flow smoothly. Delays should occur rarely.
Waiting times should be continually reduced for both patients and those who give
care. Much waiting today appears to result from the presumption that certain
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kinds of face-to-face encounters are required for patients to receive the help or
interaction they require. Health systems must develop multiple ways of responding to patients’ needs beyond patient visits, including the use of the Internet.
Reducing waiting time does not have to increase expense. Experience has shown
repeatedly that in many areas, improving access reduces costs in health care
(Barry-Walker, 2000; Cohn et al., 1997; Fuss et al., 1998; Stewart et al., 1997;
Tidikis and Strasen, 1994; Tunick et al., 1997) and in other industries (Heskett et
al., 1997). Promising work in health care has begun to result in reduced delays by
decreasing cycle time and by applying lessons from other industries on continuous rather than batch production (Nolan et al., 1996). These approaches are
described further in Chapter 7.
Efficiency
In an efficient health care system, resources are used to get the best value for
the money spent (Palmer and Torgerson, 1999). The opposite of efficiency is
waste, the use of resources without benefit to the patients a system is intended to
help. There are at least two ways to improve efficiency: (1) reduce quality waste,
and (2) reduce administrative or production costs.
Not all but many types of quality improvements result in lower resource use.
This is true for improvements in effectiveness that result from reductions in
overuse. It is also true for most improvements in safety, which result in fewer
injuries. Quality waste from both overuse (see Appendix A) and errors (Institute
of Medicine, 2000b) is abundant in health care and contributes to excess costs.
Some researchers have attempted to quantify administrative costs that constitute waste (Woolhandler and Himmelstein, 1997; Woolhandler et al., 1993).
Others have identified waste in the work of smaller health care units and sought
systematically to reduce such waste through a variety of strategies, including
eliminating processes that are not useful (such as tests), multiple entries (such as
clerical reentry of physicians’ prescriptions and laboratory orders), classifications that add complexity without adding value (such as types of appointments
and job classifications), and layers of control (such as approvals and sign-offs).
Waste can also be reduced by recycling and appropriate reuse of resources (such
as data and water) and by wise substitutions (Kain et al., 1999; Klein et al., 2000;
Langley et al., 1996; Luck and Peabody, 2000; Poplin, 2000; Skillman et al.,
2000; Walczak, 2000; Zairi et al., 1999). Other approaches rely on matching
supply to demand and using sampling for measurement instead of measuring 100
percent of events. Several of these approaches are described in greater detail in
Chapter 7.
Because of the high levels of waste in the current system, the committee sees
no immediate conflict in the simultaneous pursuit of lower costs through efficiency and better patient experiences through safety, effectiveness, patient-
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centeredness, and timeliness. There is little doubt that current resources can be
spent more wisely to pursue the aims set forth in this chapter.
Equity
This chapter began with a statement of purpose for the health system: “to
continually reduce the burden of illness, injury, and disability, and to improve the
health and functioning of the people of the United States.” The aim of equity is
to secure these benefits for all the people of the United States. This aim has two
dimensions: equity at the level of the population and equity at the level of the
individual. At the population level, the goal of a health care system is to improve
health status and to do so in a manner that reduces health disparities among
particular subgroups. Equity in care implies universal access, a promise that has
yet to be either made or kept. Lack of health insurance has a profound effect on
access to appropriate services, and is directly associated with poor functioning,
increased morbidity, and increased mortality (American College of Physicians–
American Society of Internal Medicine, 2000; Baker et al., 2000; Franks et al.,
1993; Haas and Goldman, 1994; Hafner-Eaton, 1993; Kasper et al., 2000). Institutions and health professionals that deliver uncompensated care to uninsured or
underserved patients are at risk financially (Institute of Medicine, 2000a), and
evidence suggests that the provision of uncompensated care is declining (Cunningham et al., 1999; Mann et al., 1997). The committee believes lack of access
to care is a very powerful barrier to quality.
With regard to equity in care giving, all individuals rightly expect to be
treated fairly by social institutions, including health care organizations. The
availability of care and quality of services should be based on individuals’ particular needs and not on personal characteristics unrelated to the patient’s condition or to the reason for seeking care. In particular, the quality of care should not
differ because of such characteristics as gender, race, age, ethnicity, income,
education, disability, sexual orientation, or location of residence (Ayanian et al.,
1999; Canto et al., 2000; Fiscella et al., 2000; Freeman and Payne, 2000; Kahn et
al., 1994; Pearson et al., 1992; Philbin and DiSalvo, 1998; Ross et al., 2000;
Yergan et al., 1987).
Conflicts Among the Aims
For the most part, the six aims are complementary and synergistic. At times,
however, there will be tensions among them. Health care institutions, clinicians,
and patients will sometimes need to work together to balance competing or
conflicting objectives. Two examples are the potential conflict between the aims
of patient-centeredness and effectiveness, and the need to balance the aim of
equity as applied to the population with achievement of the other aims at the level
of the individual.
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Some readers might question whether a commitment to evidence-based care
conflicts with an emphasis on patient-centered care. We emphasize that the
commitment to patient-centered care is not intended to imply that clinicians have
an obligation to provide unnecessary services merely because patients request
them. All unneeded services have the potential to cause harm. For example,
false-positive results on a test can lead to a cascade of testing and psychological
distress. Because unnecessary services can do harm and offer no benefit, ethical
principles dictate that a physician not recommend or prescribe requested treatment that is of no known benefit—whether, for example, the request is for antibiotics, diagnostic tests, or a wide variety of invasive procedures.
A VISION OF FUTURE CARE
The six aims for improvement described in this chapter define the tasks
ahead for the health care system, for organizations, and for clinical practices that
wish to contribute to the overarching social purpose set forth at the beginning of
this chapter. These aims can lead us all to fundamentally better care. Having
presented earlier in this chapter a scenario in which almost everything went
wrong, we conclude the chapter with a scenario depicting care as it could be if the
six aims were realized:
Maureen Waters, January 2002
Maureen Waters, a single working mother with teenage children, was new in
town. When the family moved to Southcity, she had to select an insurance plan.
She chose CityCare because its cost was comparable to that of other options,
and it was associated with a major university-affiliated hospital.
When Ms. Waters joined CityCare, she was asked to choose a primary care
physician. After talking with her neighbors and coworkers, she was pleased to
confirm some of what she had learned from having online access to profiles and
to information on office hours, credentials, patient satisfaction, and outcomes
for each physician and group.
Again online, using a secure site, she chose a physician, completed background
and health risk appraisal information for herself and her children, and never
again had to supply this information. An hour later, her choice of a physician
was confirmed by the plan. She also received a reply from her new physician’s
office that, on the basis of her health risk appraisal, she should made an appointment to meet with her primary care physician, have her hypertension assessed, and obtain medication refills. The reply also included information about
blood tests that should be done before her first appointment.
Because she was due for a breast exam and mammogram, a referral to a breast
care center was attached to the reply. Also online, she was able to schedule a
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time convenient for her (Sunday afternoon) at one of several locations in Southcity.
Since the information for the appointment had already been completed, she
went directly to a breast care center, where the exam and mammogram were
completed without delay. Before leaving, she learned that a lump discovered
during the breast exam had been confirmed by mammogram and sonography,
and that she should have a biopsy to determine the nature of the finding. The
radiographic results were available to her as digital images that could be emailed to her physician.
Because her health profile included hypertension, Ms. Waters needed to see her
primary care physician to evaluate her hypertension control and discuss next
steps before any further treatment that might include surgery could occur. Dr.
Fine had an open scheduling system that allowed Ms. Waters to be seen the
next morning.
Dr. Fine explained that although the breast lump was the first issue on the
agenda, she was still concerned about Ms. Waters’ other health issues and her
preventive care. The doctor therefore suggested that Ms. Waters return after
blood work had been done, using the same online open scheduling system that
had made it easy for her to be seen that day. Ms. Waters was reassured not only
by the process, but also, as a newcomer to the city, by Dr. Fine’s concern about
her well-being and role as her advocate, especially because of her concerns
about the upcoming biopsy and what it might mean.
During the visit, Dr. Fine was able to give Ms. Waters profiles of surgeons,
describe their interpersonal as well as technical skills, and coach her about
questions or issues she might want to explore. Ms. Waters also had received
information from the groups about their research efforts and the protocols they
used. While she was in the primary care office, the staff arranged for her to
have the biopsy done early that week by the surgeon she had selected. In a small
room containing a computer, she consulted the CHESS database, a National
Library of Medicine database for consumers, and Cancerfacts.com for information about treatment options, the meaning of test results, rates of recurrence,
side effects, resources available to her locally, and the names of support groups.
She forwarded to her own computer information that she wanted to read and
follow up on later and took with her the addresses of several of the Web sites.
The biopsy showed an early-stage cancer. Ms. Waters was able to see her
physician the next day to learn about and discuss her options for treatment. She
was linked with other patients who had faced similar choices. She immediately
began plans for treatment, which was completed without delay.
Throughout this process, Ms. Waters had information available to her in several
ways. Although her style was to read as much as she could and ask when she
was confused, she spoke with other women who were most comfortable accepting what their doctor recommended in terms of treatment, but sought resources
for rehabilitation and advice about managing the side effects of their therapy.
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When she felt the need to do so, she spoke with or e-mailed Dr. Fine. At other
times she spoke with the nurse practitioner who worked with Dr. Fine. Throughout this process, she could examine her own records, including test results. Ms.
Waters had no paperwork to complete, no duplicative questions, and no trouble
reaching professionals when she had concerns or questions.
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Formulating New Rules
to Redesign and Improve Care

Achieving the aims described in Chapter 2 will require profound changes,
beginning with a new framework to guide those who undertake those changes.
This chapter describes ten new rules to guide the transition to a health system that
better meets patients’ needs.
Recommendation 4: Private and public purchasers, health care
organizations, clinicians, and patients should work together to redesign health care processes in accordance with the following rules:
1. Care based on continuous healing relationships. Patients
should receive care whenever they need it and in many forms, not
just face-to-face visits. This rule implies that the health care system
should be responsive at all times (24 hours a day, every day) and
that access to care should be provided over the Internet, by telephone, and by other means in addition to face-to-face visits.
2. Customization based on patient needs and values. The system
of care should be designed to meet the most common types of needs,
but have the capability to respond to individual patient choices and
preferences.
3. The patient as the source of control. Patients should be given
the necessary information and the opportunity to exercise the degree of control they choose over health care decisions that affect
them. The health system should be able to accommodate differences
in patient preferences and encourage shared decision making.
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4. Shared knowledge and the free flow of information. Patients
should have unfettered access to their own medical information and
to clinical knowledge. Clinicians and patients should communicate
effectively and share information.
5. Evidence-based decision making. Patients should receive
care based on the best available scientific knowledge. Care should
not vary illogically from clinician to clinician or from place to place.
6. Safety as a system property. Patients should be safe from
injury caused by the care system. Reducing risk and ensuring safety
require greater attention to systems that help prevent and mitigate
errors.
7. The need for transparency. The health care system should
make information available to patients and their families that allows them to make informed decisions when selecting a health plan,
hospital, or clinical practice, or choosing among alternative treatments. This should include information describing the system’s performance on safety, evidence-based practice, and patient satisfaction.
8. Anticipation of needs. The health system should anticipate
patient needs, rather than simply reacting to events.
9. Continuous decrease in waste. The health system should not
waste resources or patient time.
10. Cooperation among clinicians. Clinicians and institutions
should actively collaborate and communicate to ensure an appropriate exchange of information and coordination of care.
These ten rules translate readily into a set of new patient expectations for
health care (see Box 3-1). The committee believes these new expectations are
consistent with and reinforce the steps that must be taken to achieve a significant
improvement in quality. We also believe they are consistent with the kind of care
most clinicians strive to provide each day, but without the support of well-designed care systems and absent an environment that nurtures innovation and
excellence.
To create a new health care system that more closely matches the purpose
and aims described in Chapter 2, it will be necessary, first, to examine old assumptions to understand why they have led to our current ineffective health care
systems, and second, to consciously craft new operating assumptions embodied
in the rules set forth above. As a guide in formulating its agenda for change, the
committee used as a framework recent work in understanding complex adaptive
systems (Kauffman, 1995; Stacey, 1996; Waldrop, 1992; Weick, 1995; Zimmerman et al., 1998) and its application to what have become known as “learning
organizations” (Senge, 1990) (see Appendix B for an introduction to this field).
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What Patients Should Expect
from Their Health Care

1. Beyond patient visits: You will have the care you need when you need it . . .
whenever you need it. You will find help in many forms, not just in face-to-face
visits. You will find help on the Internet, on the telephone, from many sources,
by many routes, in the form you want it.
2. Individualization: You will be known and respected as an individual. Your
choices and preferences will be sought and honored. The usual system of care
will meet most of your needs. When your needs are special, the care will adapt
to meet you on your own terms.
3. Control: The care system will take control only if and when you freely give
permission.
4. Information: You can know what you wish to know, when you wish to know it.
Your medical record is yours to keep, to read, and to understand. The rule is:
“Nothing about you without you.”
5. Science: You will have care based on the best available scientific knowledge.
The system promises you excellence as its standard. Your care will not vary
illogically from doctor to doctor or from place to place. The system will promise
you all the care that can help you, and will help you avoid care that cannot help
you.
6. Safety: Errors in care will not harm you. You will be safe in the care system.
7. Transparency: Your care will be confidential, but the care system will not keep
secrets from you. You can know whatever you wish to know about the care
that affects you and your loved ones.
8. Anticipation: Your care will anticipate your needs and will help you find the
help you need. You will experience proactive help, not just reactions, to help
you restore and maintain your health.
9. Value: Your care will not waste your time or money. You will benefit from
constant innovations, which will increase the value of care to you.
10. Cooperation: Those who provide care will cooperate and coordinate their
work fully with each other and with you. The walls between professions and
institutions will crumble, so that your experiences will become seamless. You
will never feel lost.

Following a brief review of this work, we describe in greater detail the ten rules
outlined above.
HEALTH CARE ORGANIZATIONS
AS COMPLEX ADAPTIVE SYSTEMS
A health care system can be defined as a set of connected or interdependent
parts or agents—including caregivers and patients—bound by a common purpose
and acting on their knowledge. Health care is complex because of the great
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number of interconnections within and among small care systems. For example,
office practices and critical care units in hospitals are linked to other units (such
as laboratories and emergency departments) and are often embedded in even
larger “umbrella” organizations such as hospitals, health plans, and integrated
delivery systems.
Health care systems are adaptive because unlike mechanical systems, they
are composed of individuals—patients and clinicians who have the capacity to
learn and change as a result of experience. Their actions in delivering health care
are not always predictable, and tend to change both their local and larger environments. The unpredictability of behavior in complex adaptive systems can be seen
as contributing to huge variation in the delivery of health care. If such a system
is to improve its performance—that is, improve the quality of care it provides—
some of these actions need to be specified to the extent possible so they are
predictable with a high level of reliability. Other actions are not specifiable
because their relationship to outcomes is not well understood (see Figure B-1 in
Appendix B).
The task for clinicians and managers, then, is not to treat all situations alike,
but to understand when specification and standardization are appropriate and
when they are not. The challenge of improving quality lies in understanding that
in situations lacking high levels of certainty and clinical agreement, flexibility
that results in variation based on patient needs is appropriate. The converse,
overspecification, can result in too many handoffs, unnecessary steps, and a lack
of the ability to customize.
On the other hand, variation should be minimal in situations in which the
levels of certainty and clinical agreement are high and the science base is consistent. In health care today, many processes are underspecified and understandardized. Many irrational variations in practice cannot be justified as better meeting
patients’ needs, and they represent lost opportunities for benefit.
A surprising finding from research on complex adaptive systems is that
relatively simple rules can lead to complex, innovative system behavior. An
understanding of complex adaptive behavior has been advanced by studies of
biological systems, such as the flocking of birds or schooling of fish to avoid
predators. These studies and computer models have confirmed that a few simple
rules can guide complex behavior toward a goal. Such systems move toward
their goals by having (1) a common purpose (in this case, avoiding predators);
(2) internal motivation (surviving another day); and (3) some simple rules that
guide individual behavior (keeping up with the group, moving toward the center
of mass of the group, and avoiding collisions). Two more familiar examples of
simple rules that have given rise to great variety and complexity in social systems
are the Ten Commandments and the Bill of Rights, both of which have been
interpreted flexibly but remain remarkably robust over time. Good rules describe
how the system should function, but do not need to specify this functioning in
detail. This insight can help inform the work of redesigning health care as well.
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Two particular social systems functioning today illustrate the diverse, creative, and complex actions that can arise from shared aims and general directions
(what some writers in the field call a “good enough vision”). The first example is
the Internet, which was built to share research data electronically using agreedupon transfer protocols and conventions. Its explosive growth and adaptation
since that time could not have been foreseen, controlled, or designed in detail
because the complexity was too great, and individuals who might have wished to
do so were unavoidably bound by their old experience. A few simple rules were
enough for a functional complex system to emerge on its own.
A second example, the credit card company Visa International, illustrates the
power of a few simple rules. As members of a for-profit corporation, banks that
issue Visa cards agree to the graphic layout of the card and a common clearinghouse that allows any card to be used anywhere worldwide. Its members are
otherwise free to compete intensively on all other aspects of business. This
design has resulted in huge growth worldwide despite different currencies, customs, and banking systems.
The committee believes these important lessons about simple rules for complex adaptive systems can be applied to health care systems as well. In redesigning health care, the building blocks are the simple processes that make up the
work of small systems of care and their interconnections.
Two preconditions are required to build a new health system that can achieve
the aims set forth in Chapter 2: common purpose and simple rules. First, those in
the system need a common purpose that builds on the good intentions and internal
motivations of the people within the health care community. The statement of
purpose and aims set forth in Chapter 2 lay out a common purpose for the health
system.
Second, a new set of simple rules is needed to guide behavior in the 21stcentury health care system. Identifying these rules is a key task in describing a
health care system capable of dramatic changes in quality. To this end, the
committee proposes a new set of simple rules to guide behavior in the 21stcentury health care system. Each rule is contrasted with the current approach and
associated assumption it supercedes. The descriptions of the approaches that are
used today are not intended to be pejorative, but to capture common practices and
contrast these with the committee’s vision for the future. The descriptions of
today’s approaches should be easily recognizable by current clinicians and others
in health care. The 21st-century rules we propose, on the other hand, will not be
obvious to many of today’s clinicians, leaders, or health care consumers. Rather,
they represent the precepts the committee believes should guide the behavior and
underlie the actions of health care professionals and others as they design new
care systems. The committee believes such a change in the ways that patients and
their families, clinicians, and others in health care organizations interact with the
health care system can produce major improvements in the quality of care. We
believe these rules provide broad latitude for innovative thinking that can move
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the health care system in the direction of being safe, effective, patient-centered,
timely, efficient, and equitable.
Several cautions are in order, however. First, as is in the nature of complex
adaptive systems, the rules are interrelated and are, therefore, intended to be
applied as a set rather than viewed as a menu of choices. Second, to take any one
rule to its extreme is likely to lead to a caricature of the intended performance.
This is also true of the descriptions of today’s approaches, which do not capture
many of the good practices currently found in health care. The rules and descriptions are strong, but common sense must apply to their interpretation. Third, the
rules provide guidance applicable to most clinical interactions, but they do not
cover every possible clinical decision. Fourth, as with the six aims, rules will
occasionally conflict with one another. The responsibility of the clinician is to try
to resolve or mediate these conflicts most appropriately for a given patient at a
particular time. In some cases, however, conflict among rules will remain. Notwithstanding, tension among rules is a property of a complex adaptive system
that can represent an area of creativity and growth.
The rules do not need to be highly specific; as in any complex adaptive
system, the workforce will translate the rules into wise local actions. But they do
have to be powerful and logically related to the aims. Further, they should feel
like changes from prevailing approaches.
TEN SIMPLE RULES FOR THE
21ST-CENTURY HEALTH CARE SYSTEM
Table 3-1 summarizes ten simple rules for the 21st-century health care system. In the following subsections, each rule is described and contrasted with the
corresponding current approach. There is not in all cases a strong evidence base
indicating that following a rule would result in better patient and population
outcomes. Where such evidence is available, it is cited; where it is not, this is
indicated, and the rationale for the committee’s espousal of the rule is provided.
Rule 1: Care Based on Continuous Healing Relationships
In the 21st-century health care system, care should be organized and paid for
so that all types of health care interactions that improve information transfer and
strengthen the healing relationship are encouraged. What patients want and need
from their care is relief from suffering and uncertainty—knowledge about what is
wrong, what is likely to happen, and what can be done to change or manage that
outcome. Sometimes, such relief can be provided only in a face-to-face visit.
But many needs can and should be met through other forms of care, all centered
on a relationship with the clinician. The current system often requires a visit as
the only legitimate format for care, and more important, as the only form of
professional work that is compensated and measured in the health care world as
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TABLE 3-1 Simple Rules for the 21st-Century Health Care System
Current Approach

New Rule

Care is based primarily on visits.

Care is based on continuous healing
relationships.

Professional autonomy drives variability.

Care is customized according to patient
needs and values.

Professionals control care.

The patient is the source of control.

Information is a record.

Knowledge is shared and information flows
freely.

Decision making is based on training and
experience.

Decision making is evidence-based.

Do no harm is an individual responsibility.

Safety is a system property.

Secrecy is necessary.

Transparency is necessary.

The system reacts to needs.

Needs are anticipated.

Cost reduction is sought.

Waste is continuously decreased.

Preference is given to professional roles over
the system.

Cooperation among clinicians is a priority.

“productivity.” Under this new rule, care would be available through many new
modes of communication, and would be accessible to patients exactly when they
need it, any day at any time, not just between 8:00 a.m. and 5:00 p.m. weekdays.
The Internet is likely to be a major platform for such communication.
Face-to-face visits will likely continue to be an important form of clinician
and patient interaction; for many people, some direct human contact is critical to
establish and maintain a strong healing relationship. Face-to-face visits also
allow the clinician to physically examine the patient and observe the patient’s
demeanor. But in many cases, face-to-face visits are not wanted by either clinician or patient, nor are they truly needed. Substituting other forms of care, such
as electronic communication, for some face-to-face visits presents an opportunity
not only to improve care—make it safer, more effective, patient-centered, and
timely—but also to make it more efficient.
Through the judicious use of electronic and other forms of communication, it
may also be possible to make more clinician time available to improve the quality
of the face-to-face visits that do occur. In today’s health care system, necessary
face-to-face visits are often delayed or rushed. There may be insufficient time
during the visit to understand the psychological underpinnings of symptoms or
their relationship to other ongoing health problems. And there may be little time
to provide the patient and family with information about a health condition and
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adequate emotional support for the pain, loneliness, and grief that may accompany the illness (Branch, 2000).
The new rule asserts that the product of health care is not visits or “encounters” but healing relationships that allow patients to obtain the trustworthy information and support they need. A focus on the healing relationship emphasizes
that this transfer of trustworthy information is the core product of health care, not
something tacked onto a health care visit. In the 21st-century health care system,
interaction should be understood in a fundamentally different way. Interaction is
not the price of care; it is care (Berwick, 1999). A patient with a question
represents an opportunity, not a burden. Time spent in building patients’ skills in
self-care is not a way of shifting care; it is care. And access to information is not
desirable because it allows care to be completed more quickly or supports compliance; it is care.
The new rule calls for continuous access (24 hours a day, 7 days a week, 365
days a year. Three points are critical to understanding how this could be achieved
by the 21st-century health care system. First, as suggested above, “access” does
not necessarily mean face-to-face contact with a health care professional. Second, such access would not be a matter of extending the current system; rather, it
would involve fundamental redesign, attention to human factors, and respect for
the limits of human beings. Third, with information technology, continuous
access is possible in health care just as it has become increasingly possible in so
many other venues of American society through new forms of electronic communication.
A continuous flow of interactions can span evenings, nights, and weekends if
information systems make scheduling, access to medical records, e-mail, and the
like available directly to patients. Such interactions would also be more individualized, patient-centered, and timely than much of today’s care. Much can be
learned in this regard from the financial services industry. Just as banking customers have been freed from using teller lines that were open only from 9:00 a.m.
to 3:00 p.m. on weekdays, information technology can liberate patient care from
the confines of the face-to-face visit. The knowledge and technology now exist
to provide many alternatives to visits, including self-care that is strongly supported and unequivocally encouraged (Hart, 1995; Lorig et al., 1993, 1999; Von
Korff et al., 1997; Wagner et al., 1996); group visits for patients with like needs,
with or without professionals being involved (Beck et al., 1997; Kane and Sands,
1998); use of the Internet for access to scientific information and well-managed
discussion groups; and e-mail communication between patients and clinicians
(Jadad, 1999; Plsek, 1999; Simon et al., 2000).
We emphasize that this rule cannot be accommodated by the current system
working three shifts, nor does it mean that ambulatory settings would never close.
Hospitals today rely on back-up double shifts for nursing staff and very long
hours for resident physicians, an approach that ignores a large body of work on
the effects of fatigue on human performance (Galinsky et al., 1993; Pilcher and
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BOX 3-2 New Rule 1: Care Based on
Continuous Healing Relationships
Henry L. is 24 years old and newly identified as HIV positive. He has an apartment in an urban area. Henry e-mails Dr. Sosa at 6:45 a.m.: “I am worried that a
rash that just appeared on my left wrist is related to HIV status and may be an early
sign that my disease is getting worse. What do you think? I have checked out the
computer database, talked to some friends in my HIV chat room, and am still
confused.” Dr. Sosa replies at 8:00 a.m. that she would like to have a high-resolution, two-way interactive video–computer visit with Henry at 8:50 a.m. to look at the
rash and talk with him.
At 8:50, this video–computer visit takes place. Dr. Sosa examines the rash
(using high-resolution optics) and compares it with other dermatological images
stored in a database. She prescribes a topical ointment, offers reassurance, and
asks Henry to contact her in 3 days for a progress report. She asks whether he
has any other questions and whether he has given any more thought to joining a
support group.

Huffcutt, 1996; Samkoff and Jacques, 1991; Sawin and Scerbo, 1995). Through
the application of sound design concepts (discussed in Chapter 5), a continuousaccess system can be safer and more effective (Espinosa and Nolan, 2000;
Womack and Jones, 1996; Womack et al., 1991).
Box 3-2 presents a scenario that illustrates this new rule.
Rule 2: Customization Based on Patient Needs and Values
In the current health system, autonomy of clinical decision making is a
fundamental value. However, a system that holds to this value fails to make the
best use of scientific knowledge. Variations in approaches today often reflect
different local and individual styles of practice and training that may or may not
be consistent with the current evidence base. The new rule states that variations
in treatment should be based primarily on differing patient needs and preferences.
Doctors and other clinicians stand to gain a great deal from this change in
perspective. The volume of scientific medical literature today far outpaces the
capacity of any clinician—whether medical, nursing, or other health professional—to remain up to date. Weed (2000) has pointed out that to ask an individual practitioner to rely on his or her memory to store and retrieve all the facts
relevant to patient care is like asking a travel agent to memorize airline schedules.
Information technology can assist by combining probabilities and indicating the
likelihood of benefit from myriad possible diagnostic and treatment approaches.
The clinician’s brain should be used only when less expensive, creative, and
resourceful capacities are insufficient.
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The new rule implies that patient values drive variability. Patients differ
because of variations in personality, nationality, and ethnicity, and in the beliefs
and expectations associated with various religions and cultures (Carrese and
Rhodes, 1995; Carrillo et al., 1999; Lavizzo-Mourey, 1996; Smith, 1998). Clinicians can recognize such variations by sharing with patients the best available
information about alternative ways to treat a given condition, what is known
about the likely effects of treatment, and the uncertainty associated with different
alternatives when applied to the patient’s individual circumstances. For example,
patients with prostate disease of a given severity have a choice among prostatectomy, other treatments, and watchful waiting. Some men weigh the possibility of
adverse side effects from surgery more heavily than others, and this influences
their choice of treatment. Other men weigh the likelihood of recurrence more
heavily. Similarly, menopausal women may choose whether to take hormone
replacement therapy based in part on how concerned they are about its risks as
compared with its benefits. For patients with angina, there may be choices
among bypass surgery, angioplasty, or medication. All such choices may be
influenced by the extent to which patients are bothered by symptoms, as well as
their willingness to risk unfavorable outcomes. Both are highly individual judgments for which patients need good information to make a decision and support
after informed choices have been made (Barry et al., 1995; Mort, 1996; Wagner
et al., 1995).
Rule 3: The Patient as the Source of Control
In the current system, control over decisions, access, and information is
typically in the hands of caregivers and is ceded to patients only when caregivers
choose to do so. For example, patients are often required to obtain permission to
see their own medical records, to have visitors, or to participate in treatment
decisions. A common practice today is that control over the time, type, and
location of care and the information needed to make such decisions resides with
professionals. The corresponding new rule asserts that, except in unusual circumstances, control should reside with patients.
This rule represents a significant change in how many clinicians would
approach patient care, but it is very consistent with the direction in which the
clinician–patient relationship has been evolving (Bastian and Richards, 1999;
Harrison, 2000) and with widely understood concepts of informed consent (Taylor, 2000). In recent decades, there has been a steady transition from authoritarian models of care to approaches that encourage greater patient access to information and input into decision making, but this transition is far from complete
(Emanuel and Emanuel, 1992). The latter approaches correspond to a growing
scientific literature in which it is shown that informed patients participating actively in decisions about their own care appear to have better outcomes, lower
costs, and higher functional status than those held to more passive roles (Gifford
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et al., 1998; Lorig et al., 1993, 1999; Superio-Cabuslay et al., 1996; Von Korff et
al., 1998). Of 21 studies published between 1983 and 1993 that measured whether
the quality of physician–patient communication affected patient health outcomes
for conditions such as breast cancer, diabetes, peptic ulcer disease, hypertension,
and headaches, 16 reported positive outcomes, 4 reported positive (but not significant) results, and 1 was inconclusive (Stewart, 1995).
A recent review of the literature (Guadagnoli and Ward, 1998) reveals that
most patients want to be involved in treatment decisions and to know about
available alternatives. In a study of more than 400 elderly veterans offered an
invasive medical intervention (Mazur and Hickam, 1997), almost all (93.4 percent) wanted their physician to provide them with information about risks. In
examining risk disclosure, Degner and Russell (1988) found in a small study of
cancer patients that virtually all preferred a “shared control model.” Similarly,
among 300 patients presented with vignettes about decision making, the large
majority wanted to be involved and supported in the decision-making process
(Deber et al., 1996). Yet, physicians typically underestimate the extent to which
patients want information about their care (Strull et al., 1984). Even today,
patients rarely receive adequate information for informed decision making (Braddock et al., 1999), despite strong legal underpinnings and professional acknowledgment of its importance.
This new rule is not intended to imply, however, that patients should be
forced to share decision making, only that they should be able to exercise the
degree of control they wish. Indeed, patients vary in the extent to which they
want to be involved in decision making. Arora and McHorney (2000) found that
69 percent of patients with chronic disease (hypertension, diabetes, myocardial
infarction, congestive heart failure, and depression) preferred to delegate their
medical decisions to their physicians. These and other researchers have found
that the likelihood of preferring an active role increases with level of education,
but decreases significantly with age (Stiggelbout and Kiebert, 1997). Evidence
indicates further that patient preferences may be related to the nature of the
decisions to be made, the type of illness, and its severity (Mansell et al., 2000). A
1989 study revealed, for example, that interest in shared decision making declined with increased severity of illness (Ende et al., 1989).
Work by Kaplan and others on patient empowerment (Greenfield et al.,
1985, 1988; Kaplan et al., 1989) has demonstrated that it takes time for patients to
be included as partners and that in many cases they need to be coached to assume
such a role. In settings where this has occurred, however, research has demonstrated the value of the approach. Kaplan et al. (1989) found that patients who
had been coached to ask questions during office visits reported fewer functional
limitations and had better control of blood sugar and blood pressure than did
patients in the control group. Investigators using interactive video to help patients with decision making reported that in a prospective cohort study, patients
rated the program very positively in helping them make informed choices about
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surgical intervention for benign prostatic hypertrophy (Barry et al., 1995; Wagner
et al., 1995).
Accomplishing the goal of shared decision making does not necessarily
require a high-technology approach. Virginia Mason Medical Center in Seattle,
Washington, for example, provides patients with a short form called “Doc Talk”
to help them prepare for a visit to their doctor. By reviewing the list of suggested
topics before the visit and making notes for themselves, patients are encouraged
to ensure that their concerns are addressed (Doc Talk, 1999). A group of Australian investigators used a similar approach with cancer patients and concluded that
a question prompt sheet is a simple, inexpensive, and effective means of promoting the asking of questions by cancer patients (Brown et al., 1999).
As noted earlier, patients are increasingly able to use the Internet and other
interactive technologies to help them make informed decisions about their medical treatment. Examples of such information include (1) patients’ access to their
own health records, including laboratory results and diagnostic images; (2) interactive systems for shared decision making (Barry et al., 1995; Wagner et al.,
1995) to help patients understand treatment options and the level of medical
uncertainty of each, and integrate their own lifestyles and personal beliefs into
their decision making; and (3) direct access by patients to information about
clinical trials (such as the National Cancer Institute’s PDQ database of clinical
trials), the clinical research literature, and well-prepared syntheses.
Rule 4: Shared Knowledge and the Free Flow of Information
Transfer of information—both scientific and personal—is a key form of
care. In the 21st-century health care system, patients should have access to both
types of information without restriction, delay, or the need for anyone else’s
permission.
Under the current approach, in which the patient visit is the organizing
principle, the record is an artifact of that visit. Information is treated as retrospective, archival, passive, and inert. It is used as a record of what has happened or as
a tool to defend or prosecute a lawsuit. There is often some barrier to knowledge
transfer—whether requiring that the patient call for an appointment or obtain
permission—that increases cost without adding value and fails to meet the
patient’s need.
The new rule represents a change in this view of the nature of health care
information. It treats information as interactive, real-time, and prospective, and
holds that information is key to the patient–clinician relationship. This rule is
related to Rule 1, which states that care should be understood as a healing relationship that rests primarily on the transfer of knowledge through face-to-face
visits and various forms of electronic communication. Information is not inert;
rather the transfer of knowledge is care. Patients’ unrestricted access to their
health-related information is a key implication of Rule 4. Ensuring such access
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can help make information part of a healing relationship. Patients should also be
able to see an audit log, that is, a list of all others who have seen their identifiable
data.
Several debates have revolved around issues related to patient access to
health information. The question of who owns that information remains a difficult and unsettled question (Institute of Medicine, 1994; Waller and Alcantara,
1998). The clinician or organization (such as a hospital) that creates the record
has an obligation to protect it from, for example, destruction, tampering, or
disclosure. In many states, patients have the right to access or obtain copies of
their records, and they sometimes have the right to correct the information. Generally, however, legislation and practice severely limit the conditions (and sometimes impose very high costs for violating those limits) under which these rights
are granted. Even where patients have a clear legal right to access their records,
the reluctance of some health care organizations and practices may make accessing or obtaining copies of one’s records very difficult in reality.
Although patients should have unfettered access to their records and should
be able to add comments regarding, for example, their accuracy, the committee
believes patients should not be allowed to alter, block access to, or delete information entered in their records by clinicians or others. Medical records are legal
as well as patient-care documents. Ensuring that health information is accurate
and complete is critical to its use for patient care, research and quality improvement, and legal and financial accountability.
Beyond the generally acknowledged right of a patient to know his or her
diagnosis and treatment, patients are sometimes given a summary of their care to
help them in their self-care. In the current system, patients who request access to
their personal medical information are generally given paper copies of either
abbreviated or complete versions of their records (Chambers, 1998; Fischbach et
al., 1980; Giglio et al., 1978; Shenkin and Warner, 1973; Weed, 1981). Medical
records tend to be large, cumbersome, filled with medical jargon, poorly organized, dispersed among many record holders, incomplete, inaccurate, and/or out
of date. Paper records make tracking and understanding longitudinal data and
their relationship to various interventions quite difficult (Weed, 1991). Information about the results of care, patient preferences, and patients’ own contributions
to their health and health care is sparse or nonexistent.
With the advent of Internet-based applications, it is now possible for medical
records to be held physically or digitally in a variety of locations, and to be
accessed in whole or in part by the patient or anyone to whom he or she grants
permission for purposes of reading only or for reading and entering information
(Eysenbach, 2000; Larkin, 1999). It is also possible to store patient records on
“smart” cards (Schoenfelt, 1998)—wallet-sized cards with embedded chips that
can be accessed with a card reader. Other applications include storage of digital
images (such as x-rays) on CD-ROM for patients to keep (Mehta et al., 1999).
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Relatively little is known about patients’ preferences and reactions with
regard to having access to their records, but studies have generally shown positive results. Michael and Bordley (1982) found that a majority of patients they
surveyed desired access to their medical records. Other studies have revealed
that patients appreciate being given all details or a summary of their care (Bronson
et al., 1986; Giglio et al., 1978; Gittens, 1986). For example, a pilot study of
shared records for people with mental illness revealed enthusiastic acceptance by
both patients and health staff (Essex et al., 1990).
Little is known about the extent to which patients understand the information
in their medical records. In one study, chronically ill patients who had access to
their records reported understanding about half or more of the information they
contained (Gittens, 1986). In a study of stroke patients, those having access to
their complete medical record reported understanding more about their condition
than did control patients who had been given only relevant descriptive medical
information (Banet and Felchlia, 1997).
There is some evidence indicating that giving patients greater access to
clinical information and their own personal health information improves the process of care and health outcomes:
• Smokers who had access to their medical records were more likely to state
that smoking was a major health concern than were control patients who did not
have such access. After 6 months, significantly more patients in the former group
had quit smoking (65 percent) compared with those in the latter (29 percent)
(Bronson and O’Meara, 1986).
• College students who were given information from their medical record
were more likely than controls to increase their adherence to treatment advice
(Giglio et al., 1978).
• Elderly patients whose medical records were shared with them were more
likely to know their medical problems and treatments (although not more likely
to adhere to medication regimens) (Bronson et al., 1986).
• In Australia, Liaw et al. (1998) gave a small set of patients with chronic
problems (29 experimental and 22 controls) a computer-generated health record.
They found that doing so was practical and well received, and led to positive
trends in improved awareness of issues, health promotion, and disease management.
• Patients with chronic medical conditions who received copies of the
progress notes in their medical records reported significant increases in overall
physical function and overall health status, greater satisfaction with their care,
and more interest in seeing their medical records than patients in a control group
who did not receive this information (Maly et al., 1999).
• In a randomized controlled trial of women attending an antenatal clinic,
those given their entire record (experimental group) as opposed to a summary
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card (control group) were more likely to report feeling “in control” during pregnancy, less likely to report feeling anxious and helpless, and more likely to have
information on their records explained to them (Homer et al., 1999).
One exception to the above findings is a recent randomized control trial of
650 cancer patients. In that study, no differences in outcomes (i.e., global health
status, emotional functioning, cognitive functioning, or satisfaction) were found
between the experimental group, which received a supplementary record designed to improve communication, and the control group (Drury et al., 2000).
Patients’ full access to their records could, of course, have unwanted effects
unless new ways to help them use and learn from the information are devised.
Patients may misunderstand or be frightened by such information, as a clinician’s
being unsure of a diagnosis and wanting to rule out a serious condition. Clinicians’ concerns about patients seeing their records could also result in the preparation of “shadow records” for the clinician’s own use or in omission of information from the record, thus compromising care by others who are unaware of the
omitted information. It is unclear, moreover, whether patient access to medical
records would increase or decrease liability exposure. These and other unintended consequences deserve serious consideration. The committee believes,
however, that such circumstances will be the exception rather than the rule
(Golodetz et al., 1976) and are not sufficient reason to impede all patients’ access
to their records. The potential benefits of such access are illustrated in Box 3-3,
which describes a practice that uses patients’ access to their health information in
an interactive context.

BOX 3-3 Rule 4: Shared Knowledge
and the Free Flow of Information
Mary Chao is a nurse practitioner who works with patients newly diagnosed
with diabetes. She explains, “People learn by experience—the more ways they
experience something, the better they will learn and retain it. I give each new
patient a diary. I tell them, ‘Don’t worry about anything. Just write down your
meals and blood sugars. At the next visit we will look at it.’ Pretty soon they are
drawing connections between what they are eating and their blood sugars.”
Mary relates that even patients who have little formal education are active participants. One patient describes his self-management as being like an athlete in
training. Most of her elderly patients who have had trouble keeping their blood
sugar under control for decades now successfully monitor and manage their diabetes using their own clinical information, which they generate routinely and is
available to them and their clinician in graph, chart, and other forms at the patients’
own Web sites.
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Rule 5: Evidence-Based Decision Making
In today’s health system, it is widely believed that the best care for individuals is based on the training and experience of professionals. The new rule, on the
other hand, could be stated: The best care results from the conscientious, explicit,
and judicious use of current best evidence and knowledge of patient values by
well-trained, experienced clinicians.
At their best, health care services match knowledge and need. When care
does not match knowledge, it may fail to help—either by omission (failing to do
what would help) or by waste (doing what cannot help). The health system today
is too tolerant of mismatches between knowledge and action; that is, it is too
accepting of both omission and waste. As a result, care is too often unreliable,
advice and answers are inconsistent, and clinical practice varies without wellfounded rationale. The new rule calls for standardization around best practices as
appropriate for a given patient or the subpopulation to which a patient belongs.
Such evidence-based decision making can free clinicians to make choices that
science cannot guide—decisions based on relationship; observation; and the other
senses, including touch.
What the new rule calls for is the use of systematically acquired knowledge
in all its forms for decision making. The rule does not require that all decisions
be based on the results of randomized controlled trials because such results are
not always available and because other forms of knowledge exist, such as that
derived from epidemiological and population-based data. Neither does the new
rule discount clinician experience or the integration of information about a patient’s special circumstances. Rather, it argues that all of these sources of knowledge are relevant and valuable when choosing how to apply evidence. The latter
process involves four steps that require training and experience (with organizational and other supports): (1) formulation of a clear clinical question, (2) search
for the relevant information from the best possible sources, (3) evaluation of the
evidence for its validity and usefulness, and (4) implementation of those findings
(Davidoff, 1999).
An emphasis on the use of systematically acquired knowledge derives from
a field of study known as evidence-based medicine or, more broadly, evidencebased practice, which evolved during the last decade (Evidence-Based Medicine
Working Group, 1992; Muir Gray, 1997; Risdale, 1995; Sackett et al., 2000).
The approach often involves systematic examinations of clinical questions that
includes a comprehensive review of the literature, standard methods of presenting data, and emphasis on the validity of the research methods. Individual studies
are assessed and scored on the basis of their design and execution, including, for
example, the selection of patients, the size of the study, and how confounding
variables were accounted for (Cook et al., 1997; Lohr and Carey, 1999). Evidence-based practice is described in greater detail in Chapter 6.
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The availability of systematic reviews and the resulting clinical guidelines
for practicing clinicians (O’Connor et al., 1999) is an essential adjunct to practice. A growing body of evidence demonstrates that the use of clinical practice
guidelines with other supportive tools, such as reminder systems, can improve
patient care (Cabana et al., 1999; East et al., 1999; Morris, 1993; Thomsen et al.,
1994; Wells et al., 2000). Despite the best of intentions, clinicians cannot be
expected to process unaided all the details, strengths, and limitations of scientific
evidence under normal conditions of practice in which the number of variables to
be considered is great, but resources, including time, are severely limited (Weed,
1999).
The commitment to standardizing to excellence—using the best available
information—does not begin with a slavish adherence to simplistic practice guidelines. With today’s information systems, protocols can incorporate variations
based on the individual patient’s condition, such as kidney function and the
presence of other chronic problems. An example is adult respiratory distress
symptom, an extremely serious condition that in the late 1970s resulted in death
for nearly 90 percent of intensive care unit (ICU) patients for whom it was
diagnosed. A group of investigators at LDS Hospital in Salt Lake City was able
to generate computer-generated guidelines for concurrent management of the
many complex physiological parameters involved in treating this illness, which
had resulted in several thousand separate instructions (Thomsen et al., 1994).
The new system of computer-generated protocols adapted continuously to the
patient’s condition. ICU staff were required to take actions in response to the
guidelines, accepting or rejecting the instructions on the basis of their judgment.
With use, the instructions become more accurate, and the ICU staff came to trust
them more. As a result, in 1991 the ICU reported an unprecedented survival rate
for the disease of 45 percent (Suchyta et al., 1991). More recently, other investigators have reported using such clinical algorithms to achieve survival rates as
high as 75 percent (East et al., 1999; Lewandowski et al., 1997).
A commitment to evidence-based practice may appear to conflict with Rule
3, according to which patient values should drive variability. A simplistic way of
stating the tension between the two is: The patient is always right, but sometimes
the doctor knows best. When a patient seeks inappropriate health care services,
the challenge for clinicians is to find ways of reducing this conflict and, to the
extent possible, resolving it, guided always by efforts to understand and respond
to patient needs. If a conflict cannot be resolved through counseling, the clinician
should refuse to provide nonbeneficial services. If a patient decides not to accept
services that are likely be beneficial, the clinician needs to ensure that the patient
understands the implications of his or her choice and support the patient in that
choice.
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Rule 6: Safety as a System Property
Patients are injured frequently because of poor system designs. For this
reason, a means of accountability that relies on blaming individuals stands little
or no chance of achieving significant improvements. The health care system
must be able to deliver appropriate care, reliably and without error. The assumption underlying the current rule can be stated as: Careful and competent professionals do not, or should not, make errors. If errors occur, the current rule
assumes that the problem must be due to a lack of competence or carelessness. It
would follow that the best response to error would be to ensure that individuals
are trained better, are alerted to the need to attend to safety and follow rules, are
motivated to be careful, and are punished if they err.
The assumption underlying the new rule is quite different. This rule might
be stated as: Threats to patient safety are the end result of complex causes such
as faulty equipment; system design; and the interplay of human factors, including
fatigue, limitations on memory, and distraction. The way to improve safety is to
learn about causes of error and use this knowledge to design systems of care so
as to prevent error when possible, to make visible those errors that do occur (so
they can be intercepted), and to mitigate the harm done when an error does reach
the patient. Put simply, in the new health care system, procedures, job designs,
equipment, communication, and information technology should be configured to
respect human factors and to make errors less common and less harmful when
they do occur.
Health care is composed of a large set of interacting systems—paramedic,
emergency, ambulatory, inpatient, and home health care; testing and imaging
laboratories; pharmacies; and so forth—that are connected in loosely coupled but
intricate networks of individuals, teams, procedures, regulations, communications, equipment, and devices. These systems function within such diverse and
diffuse management, accountability, and information structures that the overall
term health system is today a misnomer. Further, despite contractual relationships with insurers, many physicians are so tenuously connected to organizations
that they do not view themselves as part of a system of care (Freidson, 1975;
Pauly, 1980). In these and many other ways, the distinct cultures of medicine
(and other health professions) add to its idiosyncrasy among high-risk industries.
Nevertheless, experience in other high-risk industries has provided well-understood methods for improving safety.
Patient safety emerges from safe designs used in systems that incorporate an
understanding of human factors. Such an approach can improve performance,
prevent harm when error does occur, help systems recover from error, and mitigate further harm. Knowledge about human factors must be applied in designing
tasks, processes, equipment, rules, and environments. Safety also requires leadership—by governing boards and corporate executives and by leaders of clinical
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groups embedded in larger organizations. To create safety systems requires that
clinical leaders and managers use and continually contribute to the best knowledge about safe designs for tasks, equipment, processes, rules, and environments.
The biggest challenge to moving toward a safer health system is changing
the culture from one of blaming individuals for errors to one in which errors are
treated not as personal failures, but as opportunities to improve the system and
prevent harm. One of the most important barriers to increasing patient safety is a
lack of awareness of the extent to which errors occur daily in all health care
settings and organizations. In today’s health systems, the vast majority of errors
are not reported because personnel fear they will be punished.
The committee’s earlier report (Institute of Medicine, 2000) recommends
that health care organizations and the professionals affiliated with them make
continually improved patient safety a declared and serious aim by establishing
patient safety programs with a defined executive responsibility. That report
further recommends that patient safety programs: (1) provide strong, clear, and
visible attention to safety; (2) implement nonpunitive systems for reporting and
analyzing errors within their organizations; (3) incorporate well-understood safety
principles, such as standardizing and simplifying equipment, supplies, and processes; and (4) establish interdisciplinary team training programs, such as those
involving simulation, that incorporate training designed to improve and maintain
skills, as well as improve communication among team members. Chapter 5 of
this report examines some design principles that organizations can apply to improve safety.
Rule 7: Need for Transparency
The health care system should be uncompromising in its defense of patient
confidentiality, a matter of great national concern. But the pursuit of confidentiality is not a reason for hiding the system’s performance from those who depend
on the system for care. This new rule calls for health systems to be accountable
to the public; to do their work openly; to make their results known to the public
and professionals alike; and to build trust through disclosure, even of the systems’ own problems.
At times, today’s health care system appears to put a premium on secrecy.
Although it is critical to safeguard patient confidentiality, poorly designed policies and procedures that limit the sharing of information may be perceived by
patients as a series of closed doors, locked cabinets, and private meetings. In the
current system, concern about the burden of reporting and oversight, litigation,
and blame has generated conflict and mistrust and cast transparency in its most
negative light, resulting in resistance to disclosure of all kinds.
In the future health care system, the rule should be: Have no secrets. Make
all information flow freely so that anyone involved in the system, including patients and families, can make the most informed choices and know at any time
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whatever facts may be relevant to a patient’s decision making. This new rule is
expected to supplement trust in the good training and intentions of health care
professionals with trust based on good information and well-designed systems of
care.
Although changes in the tort system may be desirable, improving the health
care system cannot wait for such change to occur. Some organizations have
successfully implemented programs of increased transparency despite the liability risk (Peterkin, 1990). Indeed, some evidence shows that open disclosure of
errors may decrease the likelihood of malpractice loss (Kraman and Hamm,
1999; Pietro et al., 2000; Witman et al., 1990; Wu, 1999).
In the future health care system envisioned by the committee, transparency is
the route to accountability—the identification of who is responsible both financially and clinically for the actions of health care organizations and individuals.
The committee believes trust will improve in a health care system that poses few
barriers to the flow of information, including aggregate (non-personally identifiable) research data and information about the quality of care. A health care
system that operates under a rule of transparency will be more patient-centered
and safer because patients will be able to recognize outdated and wrong information and to share in information that affects their care, such as the results of
laboratory tests, medications being taken, and the correct doses.
Rule 8: Anticipation of Needs
Under the current approach, health care resources are marshaled when they
are needed. The system works largely in a reactive mode, awaiting complications
and underinvesting in prevention. The new system would not wait for trouble. It
would use patient registries to track patients and draw them into care. It would
use predictive models to anticipate demand and allocate its resources according
to those predictions, thereby smoothing workflow. The corresponding 21stcentury rule would state: Organize health care to predict and anticipate needs
based on knowledge of patients, local conditions, and a thorough knowledge of
the natural history of illness. A system that adopted this new rule would be more
patient-centered and more effective. It would make and use better predictions
about the flow of need and demand, allowing for anticipation of the needs of both
individuals and the patient population at risk. Box 3-4 illustrates the new rule and
the current approach.
Scenarios similar to the current approach described in Box 3-4 are common
today. Crises for older persons occur because anticipatory management of multiple problems is rare. When care hinges on scheduled office visits or emergency
room visits, anticipatory management that can prevent acute hospitalization is
difficult. Under the new rule, anticipation could include more and better linkages
among care teams, linkages among health systems and community resources, and
more frequent communication with patients through telephone consultations and
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Rule 8: Anticipation of Needs

Current Approach: React to Needs
Pearl Clayton is 86 years old. She has been widowed for 5 years and lives
alone. She has recently shown signs of forgetfulness and has had two recent falls,
one of which resulted in a fractured wrist. Her adult daughter and son-in-law would
like her to go to a doctor and get a thorough evaluation, particularly of her forgetfulness. They procrastinate and do not get around to taking her. It is difficult to get
any advice over the telephone. Finally, Pearl falls, fractures her hip, and is hospitalized. Her fall is related to a combination of over-the-counter sleeping pills and
the use of alcohol, begun during a prolonged period of grief after she became
widowed.
During her hospitalization, she suffers hypertension and grand mal seizures
during which she aspirates; she develops severe pneumonia and spends 2 weeks
intubated in an intensive care unit. At the end of this time, her broken hip finally
can be repaired, but she has become so frail and confused that she cannot be
transferred home and must go to a nursing home. During her time at the nursing
home, her family, caregivers, and those in the hospital where she has periodic
acute admissions have no guidance about the use of life-sustaining measures.
New Rule: Anticipation of Needs
Under the new rule, anticipatory management results in a mental status evaluation and home visits that make it possible to identify Pearl’s problems in time to
prevent the fall that would have led to her hip fracture. Even if the hip fracture had
not been completely prevented, clinicians would have had available to them a
complete and accurate medical history during Pearl’s hospitalization so that those
caring for her would have known to anticipate withdrawal symptoms from her medication and alcohol use. She would have received appropriate medical management, avoided aspiration and intubation, and recovered sufficiently to return to her
own home.

community services. Notable efforts to adopt this approach in the United States
include the innovative On Lok Senior Health Services, first organized in San
Francisco’s Chinatown, and its replications in the Program of All-Inclusive Care
for the Elderly (PACE) (Eng et al., 1997; Rich, 1999). Such programs of care for
frail elderly persons in the community have brought together resources likely to
be needed by many elderly patients. Other countries, including the United Kingdom and Finland, have also focused on such linkages designed to anticipate
patient needs (The Ministry of Social Affairs and Health and The Association of
Finnish Local and Regional Authorities, 1999).
Rule 9: Waste Continuously Decreased
The current system tries to conserve resources through restrictions and budget limits, withholding services and creating queues to drive costs down. This is
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a destructive, short-term approach. A more modern approach would build on a
better understanding of the nature of waste itself, identifying expenditures of all
types that add no value—unused supplies, rework and redundancy, unhelpful
inspection, lost ideas, and unused information—and systematically eliminating
that waste. The United States spends over 50 percent more per person on health
care than many other Western nations. Yet it does not appear that these vast
expenditures are buying reliable levels of quality. The care in some places for
some conditions is superb, but such is not the case everywhere, for all people, all
the time.
Many of the problems with the current health care system are related to the
belief that reducing expenditures alone will increase value. The current rule
appears to be: The value of our health care investment is increased by cost
reductions, often by rationing services. As a result, systems attempt to continue
what they are doing with fewer resources, for example, by stretching staff over
larger and larger numbers of tasks and patients. Other efforts to reduce costs
have led to arbitrary limits on services such as lengths of stay in a hospital; the
kinds of settings that are allowed for care; and the numbers of encounters, such as
home health visits.
The committee believes this is not the route to improved value. The new rule
states that increased value will not be derived by stressing the current system, that
is, by asking people to work harder, faster, and longer, and while doing so, not to
make (or admit to) any errors. Rather, increased value will result from systematically developed strategies that focus on the aims of the health care system outlined in Chapter 2—safety, effectiveness, patient-centeredness, timeliness, efficiency, and equity—and reduce all forms of waste by eliminating activities or
resources that do not add value (Dresser, 1997; Langley et al., 1996; Saphir,
1999). Waste has been described as comprising seven types: (1) overuse of
services (see Appendix A); (2) waiting (for example, for a laboratory test to be
performed or for its results); (3) transportation (for example, requiring a patient to
go to another site or floor for care); (4) processing (more steps than are needed to
accomplish results); (5) stock (using more materials than are needed, maintaining
unused materials in inventory or unused workforce skills); (6) motion (wasting
both energy and time); and (7) defects in production. The latter type of waste has
its counterpart in health care delivery in the form of mistakes in execution or lack
of proficiency in performing a procedure such that the patient does not receive
full benefit.
Many smart cost reductions are achievable as the side effects of improving
the process of care. Health care systems need to build on the experience of other
industries and the reports that have begun to appear in the literature from groups
able to demonstrate gains in efficiency and quality of care and reduced waste and
costs (Barry-Walker, 2000; Cohn et al., 1997; Fuss et al., 1998; Stewart et al.,
1997; Tidikis and Strasen, 1994; Tunick et al., 1997).
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The committee does not intend to imply that all types of quality improvement efforts will result in reduced waste or cost or that only cost-reducing quality
improvement efforts should be undertaken. Underuse of health services as a
result of barriers to access (e.g., lack of insurance) or provision of care inconsistent with the evidence base (e.g., failure to prescribe beta blockers when indicated
following an acute myocardial infarction) is also a serious quality problem that
must be addressed by the 21st-century health system.
Rule 10: Cooperation Among Clinicians
In the current system, care is taken to protect professional prerogatives and
separate roles. The current system shows too little cooperation and teamwork.
Instead, each discipline and type of organization tends to defend its authority at
the expense of the total system’s function—a problem known as suboptimization.
Patients suffer through lost continuity, redundancy, excess costs, and miscommunication. Patients and families commonly report that caregivers appear not to
coordinate their work, or even to know what others are doing. Suboptimization is
seen, for example, in operating rooms that must maintain multiple different surgical tray setups for different doctors performing the same procedure. Each doctor
gets what he or she wants, but at the cost of introducing enormous complexity
and possible error into the system. In the new system, people will understand the
advantage of high levels of cooperation, coordination, and standardization to
guarantee excellence, continuity, and reliability.
The current approach focuses on role definition, certification and licensure,
or doing one’s own work as the top priority, rather than helping others do their
work. It is the basis of professional self-esteem and status and a criterion of
competence. That approach also, however, makes defined roles preeminent rather
than meeting patients’ needs. It lets the role “trump” the system, and the system
suffers as a consequence.
Under the new rule, cooperation in patient care is more important than professional prerogatives and roles. The new rule emphasizes a focus on good
communication among members of a team, using all the expertise and knowledge
of team members and, where appropriate, sensibly extending roles to meet patients’ needs (Bulger, 2000). This topic is discussed in more detail in Chapter 5.
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4
Taking the First Steps

The committee recognizes the enormity of the change that is required to
achieve substantial improvements in the six major aims set forth in Chapter 2—
that health care be safe, effective, patient-centered, timely, efficient, and equitable. The ten simple rules described in Chapter 3, designed to help guide the
actions of clinicians, patients, and others in ways that will lead to such improvements, also characterize a fundamental cultural transformation taking place today
in the health care sector. This nascent cultural transformation embodies a more
explicit commitment to evidence-based practice and patient-centered care, and
reflects recognition of the importance of well-designed systems of care.
To achieve the six aims, there must also be a very strong commitment to
redesign. The current system will not work. New information technology should
be embraced and new systems of care developed. Methods of payment must be
modified to encourage and reward quality care. This chapter provides an approach for achieving better alignment of the evidence base, the organization of
care, information, payment methods, and quality measurement around patients’
health care needs.
Common chronic conditions should serve as a starting point for the restructuring of health care delivery because, as noted in Chapter 1, chronic conditions
are now the leading cause of illness, disability, and death in the United States,
affecting almost half of the population and accounting for the majority of health
care resources used (Hoffman et al., 1996). Chronic conditions affect people of
all ages. Although older people are more likely to have a chronic condition,
people over age 65 account for only one-quarter of those living in the community
with such a condition (The Robert Wood Johnson Foundation, 1996).
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Today’s health care system is not well designed to meet the needs of patients
with common chronic conditions. Some patients receive good-quality care that is
well coordinated, with good communication among the various clinicians involved. For too many others, however, care for even a single condition is fragmented across many clinicians and settings with little coordination or communication, and some needs remain undetected and/or unmet.
Given the magnitude of the change that is required, the committee believes
that leadership at the national level is required to initiate the process of change by
taking two important steps. First, a short list of priority conditions should be
promulgated by the Department of Health and Human Services, and all health
care stakeholders should then focus attention on making substantial progress
toward the establishment of state-of-the-art processes for these conditions in the
next 5 years. Second, resources should be provided to seed innovative projects at
the delivery system level, especially those projects that have a high likelihood of
producing knowledge and tools that can be applied on a widespread basis throughout the health care sector.
The committee believes such a focus on specific common clinical conditions
is the best way to achieve the substantial improvement in quality that is required.
Such conditions represent the needs around which patients have the greatest
interaction with the system and make the most choices about cost and quality
(and other issues). This is also the level at which care processes can be designed
and refined. Thus, priority conditions offer the best opportunity for undertaking
the development of the evidence base for practice; the reorganization of care; the
development of supportive information technologies; and the design and refinement of quality measures and reporting processes, as well as payment incentives
and rewards.
Recommendation 5: The Agency for Healthcare Research and Quality should identify not fewer than 15 priority conditions, taking into
account frequency of occurrence, health burden, and resource use.
In collaboration with the National Quality Forum, the agency should
convene stakeholders, including purchasers, consumers, health care
organizations, professional groups, and others, to develop strategies, goals, and action plans for achieving substantial improvements
in quality in the next 5 years for each of the priority conditions.
Identifying priority conditions represents a starting point to support the organization of care, bring the evidence base into practice, develop information technology and infrastructure to support care, and develop mechanisms to measure
and pay for quality care. Instead of defining care by where it is delivered or who
delivers it, the system should be designed to optimize care for patients’ needs
across the entire continuum of care in the most effective and efficient way
possible.
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In identifying priority conditions, the Agency for Healthcare Research and
Quality (AHRQ) should consider using the list of conditions identified through
the Medical Expenditure Panel Survey (MEPS), a nationally representative household survey of health care use, expenditures, sources of payment, and insurance
coverage conducted by AHRQ and the National Center for Health Statistics that
includes information on health conditions (Medical Expenditure Panel Survey,
2000). MEPS identifies 15 “priority conditions” based on their prevalence, expense, or policy relevance: cancer, diabetes, emphysema, high cholesterol, HIV/
AIDS, hypertension, ischemic heart disease, stroke, arthritis, asthma, gall bladder
disease, stomach ulcers, back problems, Alzheimer’s disease and other dementias,
and depression and anxiety disorders.
The action plan for each priority condition should include strategies for
designing and maintaining evidence-based processes; promoting primary, secondary and tertiary prevention; building the necessary information technology
infrastructure to support delivery and coordination of care, system design and
ongoing management, payment, and accountability; and aligning the incentives
inherent in payment and accountability processes with the goals of quality improvement. AHRQ should also ensure that each action plan is supported by key
stakeholders. In identifying and convening stakeholders, AHRQ should work
with the National Quality Forum, a public–private partnership charged with development of a comprehensive quality measurement and public reporting strategy. Input should also be obtained from organizations that have made significant
efforts to improve quality, such as the Institute for Healthcare Improvement, the
Quality Center at the Bureau of Primary Health Care in the Health Resources
Services Administration, the Veterans Health Administration, local delivery systems, and others.
Since the identification of priority conditions is a starting point toward
achieving the six aims, AHRQ should conduct this work expeditiously. The
number of priority conditions identified should grow over time to eventually
cover the majority (e.g., 80 percent) of the care provided to patients.
Recommendation 6: Congress should establish a Health Care Quality Innovation Fund to support projects targeted at (1) achieving the
six aims of safety, effectiveness, patient-centeredness, timeliness, efficiency, and equity; and/or (2) producing substantial improvements
in quality for the priority conditions. The fund’s resources should
be invested in projects that will produce a public-domain portfolio
of programs, tools, and technologies of widespread applicability.
Policies, incentives, tools, and technologies will be needed to support the
changes required to achieve the six aims and redesign the health care system in
accordance with the new rules set forth in Chapter 3. The formation of an
innovation fund is one mechanism that can be used to seed projects aimed at
redesigning care and developing programs to support the other recommendations
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presented in this report. For example, purchasers and delivery systems should
work together to develop innovative programs that integrate the new rules for
patient–clinician relationships (Chapter 3) and to redesign care processes for the
priority conditions, making best use of information technology and engineering
design concepts (Chapters 5 and 7). There must be a strong commitment to
evaluating the impact and cost-effectiveness of innovative programs, and to the
rapid diffusion of programs proven successful throughout the field. Although an
innovation fund should support projects related to the priority conditions, it could
also support other redesign projects, especially those relating to greater use of
information technology.
The committee is not recommending a specific dollar amount for the proposed fund, but believes a sizable commitment, on the order of $1 billion over 3
to 5 years, is necessary given the magnitude of change needed. Just as a vigorous
public commitment and an expenditure of approximately $1 billion over a 4-year
period has led to the mapping of the human genome, a similar commitment is
needed to retool the health care delivery system, or society will never reap the full
value of the trillion dollars spent annually on health care services.
THE VALUE OF ORGANIZING AROUND
PRIORITY CONDITIONS
Identifying priority conditions can benefit all those involved in using, delivering, planning, or paying for health care. Patients and their families today must
try to navigate a fragmented, complex health care system with insufficient information and an unclear understanding of how to find the best-quality care for their
specific needs. Similarly, health professionals face pressures to improve quality
and measurable outcomes without having systems in place that can help them
easily identify the best practices for a given case or means of arranging for
follow-up on a patient’s needs across the entire continuum of care. Purchasers
appear to focus more on cost than on quality, but have little outcome or quality
information available to them. They may be willing to buy on the basis of
quality, but see a health system that produces care inefficiently and is characterized by errors (or “defects”) that would not be tolerated in their own industries.
Regulators struggle with how best to provide oversight in a rapidly changing
environment. Many people have an interest in ensuring quality care, but do not
have a framework or tools for doing so.
A focus on priority conditions can align the efforts of diverse participants in
the health care system, offer a meaningful level of organization to patients, and
provide a starting point on which health care professionals and organizations can
focus their efforts. Improved alignment between patient needs and the ways care
is organized, delivered, measured, and paid for is important because fragmentation and misalignment in the current system inhibit systematic quality improvement. For example, patients need information, support, and reassurance to man-
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age a chronic condition independently on a day-to-day basis and to recognize
when help is needed from a clinician. However, the current health care system is
organized around acute care needs. It does not facilitate the flow of information
over time; offers little recognition or reward for coordinating care; and pays
mainly for face-to-face (office) visits, not for information and/or reassurance that
may be needed at other times. The aims described in Chapter 2 cannot be
achieved without better alignment of organization, payment, and measurement
with patients’ needs.
A focus on specific conditions may also be more meaningful to patients.
Prior research suggests that when people have a health care need, they are interested in comprehensive sets of services provided to people with similar conditions (Cleary and Edgman-Levitan, 1997; Fennell and Flood, 1998). Instead of
describing their health experiences with one service or one provider, patients
describe an episode of care (Cleary and Edgman-Levitan, 1997). For example, a
patient who has had a heart attack will describe all components of his or her care,
including the emergency room, medical service, surgical service, specialty physician office visit, generalist physician office visit, and rehabilitation care. Although the performance of each individual unit is important, simply aggregating
the individual units is not sufficient for understanding the quality of health care
provided when care involves many people and facilities, as is often the case today
(Fennell and Flood, 1998). Additionally, people want information about people
“like themselves.” That is, they are seeking information that will tell them how
well a health plan or clinical group cares for others with similar conditions
(Cleary and Edgman-Levitan, 1997). An approach that facilitates the measurement and release of information around specific conditions can provide patients
with such information. Also, with appropriately designed incentives and support
systems, such an approach can provide an organizing framework for care so that
providers have the flexibility to match services along the entire continuum of care
to the needs of a specific patient and support continuous care relationships.
Defining care processes around specific conditions can also establish a suitable level of focus for significant quality improvement in health care. To achieve
such improvement, it will be necessary to develop information about the processes and outcomes of care for specific population groups (Friedman, 1995).
Meaningful groupings are required because the quality of care for one set of
conditions cannot be generalized to patients with different conditions (Brook et
al., 1996). The tasks of examining processes of care, linking those processes to
outcomes for populations, comparing the effectiveness of alternative approaches,
bringing the evidence base into practice, forming the teams that deliver complex
care, and accurately adjusting for differences among patients to permit valid
comparisons are difficult to accomplish simply by looking at patients in general.
Rather, these tasks can best be accomplished for people with comparable needs.
Once care has been defined around people’s needs, meeting those needs becomes
the ultimate target for these basic steps of quality improvement.
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It is expected that most priority conditions will be strongly related to chronic
conditions. As discussed in Chapter 1, care for people with chronic conditions
represents an increasing portion of health care resources in the United States.
Four chronic conditions (cardiovascular disease, cancer, chronic obstructive pulmonary disease, and diabetes) account for almost three-quarters of all deaths in
the United States (Centers for Disease Control and Prevention, 1999). Compared
with people with acute conditions, the annual medical costs per person were more
than double for people with one chronic condition and almost six times higher for
people with two or more chronic conditions1 (The Robert Wood Johnson Foundation, 1996). A study in one health maintenance organization found that 38
percent of enrollees had at least one chronic condition, and their costs averaged
twice those of people with no chronic condition (Fishman et al., 1997). A study
at another health maintenance organization found that 78 percent of direct medical costs were attributable to just 25 acute and chronic conditions and that three
cardiovascular conditions (ischemic heart disease, hypertension, and congestive
heart failure) accounted for 17 percent of those costs (Ray et al., 2000). It has
been estimated that the top 1 percent of spenders account for 30 percent of health
spending, whereas the bottom 50 percent account for only 3 percent of spending
(Berk and Monheit, 1992). Given this concentration, the majority of health
services utilized can potentially be associated with a definable list of conditions.
Yet the health care system is not well designed to meet the needs of the
chronically ill. The current delivery system responds primarily to acute and
urgent health problems, emphasizing diagnosis, ruling out serious conditions,
and relieving symptoms (Wagner et al., 1996b). Those with chronic conditions
are better served by a systematic approach that emphasizes self-management,
care planning with a multidisciplinary team, and ongoing assessment and followup (Wagner et al., 1996a). As noted in Chapter 1, successful chronic disease
management programs:
• Use a protocol or plan that provides an explicit statement of what needs to
be done for patients, at what intervals, and by whom, and that considers the needs
of all patients with specific clinical features and how their needs can be met. The
care plan is a tool that links the multiple visits and contacts that characterize care
for chronic illness.
• Redesign practice to incorporate regular patient contact, collection of
critical data on health and disease status, and strategies to meet the educational
and psychosocial needs of patients who may need to make lifestyle and other
changes to manage their disease. Regular follow-up is a hallmark of the design of
successful programs.
1Direct medical costs included hospital care, physician services, dental services, other professional
services, home health care, prescriptions, medical equipment, emergency services, and nursing home
care.
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• Include a strong focus on patient information and self-management so
patients and their families acquire skills in self-management and can make needed
lifestyle changes. Structured self-management and behavioral change programs
improve patient outcomes.
• Ensure the availability of specialized expertise to the primary care practices that frequently have responsibility for managing patients with chronic illness. The traditional mechanism for accessing expertise is through a consultation
or referral, which runs the risk of fragmenting care. Alternative approaches for
making expertise available include teams with specialized knowledge (e.g., a
diabetologist and nurse specialist working with general practitioners who care for
diabetic patients); collaborative care arrangements (e.g., where specialists and
generalists manage patients together); and, eventually, well-designed computer
decision support systems.
• Rely on having good information about patients, their care, and outcomes
in order to improve outcomes. Registries inform providers which patients have
certain conditions to permit proactive clinical management. Use of reminder
systems supports patient participation in explicit plans of care.
Wagner (2000) also notes the implications of such a model for how teams of
clinicians work together. Successful teams should bring in new disciplines in
medicine, but also nonmedical personnel. Establishment of care plans, good
patient involvement, and a strong information base permit members of a care
team to work together beyond organizational and practice boundaries.
Although good coordination and communication are essential for all care,
they are especially important for chronic care. Patients may move through many
settings of care, from home, to clinician office, to hospital, to nursing home, and
back. Patients and their families often provide a sizable proportion of routine
care, including the administration of medications, performance of some diagnostic tests, and compliance with physical therapy and nutritional plans. While the
current health care system is built around visits, people with chronic illness need
flexible models that provide more time and alternative contacts with the system.
Although there are many basic, simple techniques that can be employed today
(e.g., telephone follow-up rather than e-mail, or reminder systems that use flags
on a chart rather than computerized reminder systems), the committee believes
these simple techniques have been available for many years and have not been
sufficient to achieve broad-based quality improvements. While any type of
progress is welcome, at some point the health care system will need to embrace
more automated methods and greater use of information technology to make
significant progress.
Unfortunately, there are very few well-tested integrated models of chronic
care management (Wagner et al., 1996a). While research may focus on specific
components of care, it is more difficult to understand the interrelationship between the components and the influence of the organizational environment. For

Copyright © National Academy of Sciences. All rights reserved.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

96

CROSSING THE QUALITY CHASM

example, the Diabetes Control and Complications Trial demonstrated how to
improve clinical management of patients with insulin-dependent diabetes. But
the trial required special skills of both patients and clinicians, services that many
insurance policies do not cover, and delivery of care by patient-centered teams
(Lasker, 1993).
APPLICATIONS OF PRIORITY CONDITIONS
Figure 4-1 illustrates the multiple ways in which the priority conditions, once
identified, can be applied. First, they can be used to synthesize the evidence base
and delineate practice guidelines. This application is closely linked to and should
guide the organization of care and coordination of care around patient needs. The
priority conditions can also be applied in developing information systems, reducing suboptimization in payment for services, and simplifying the measurement

Synthesize the evidence
and delineate practice
guidelines

Simplify quality
measurement,
evaluation of
performance,
and feedback

Identify priority
conditions

Reduce
suboptimization
in payment

Organize and
coordinate care
around patient
needs
(consistent with
the evidence
base)

Provide a
common base
for the
development of
iinformation
technology

FIGURE 4-1 Applications of priority conditions.
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and evaluation of care. Each of these applications is described below. Although
some applications may occur more quickly than others, Figure 4-1 is not meant to
imply a linear order to their accomplishment. Rather, the priority conditions can
be used for any of these applications as soon as they have been identified.
Synthesize the Evidence Base and Delineate Practice Guidelines
The identification of priority conditions provides a framework for synthesizing the evidence, developing practice guidelines, and delineating best practices
for clinical care. There is a significant lag between the discovery of better forms
of treatment and their incorporation into actual care. The identification of priority conditions supports a well-thought-out organization of information to improve its accessibility and utility for both patients and health professionals (see
Chapter 6). Identification of these conditions can guide the prioritization of
issues for analysis and synthesis of evidence, delineation of practice guidelines,
and development and application of automated decision support tools. It can also
provide direction for stronger dissemination efforts aimed at communicating this
information to clinicians and consumers. Even in clinical areas characterized by
strong evidence and general consensus on practice, variability in practice suggests that current dissemination efforts could be improved. The Internet offers
the opportunity to achieve such improvement by reaching sizable proportions of
both consumers and clinicians in a timely manner.
One of the strongest examples of synthesizing the evidence base and applying it to clinical care is offered by the Veterans Health Administration (VHA).
The VHA’s Quality Enhancement Research Initiative (QUERI) is a quality improvement program that focuses on eight priority conditions: chronic heart failure, diabetes, HIV/AIDS, ischemic heart disease, mental health (depression and
schizophrenia), spinal cord injury, stroke, and substance abuse (Demakis et al.,
2000). These conditions were selected on the basis of the number of veterans
affected, the burden of illness, and known health risks among the veteran population. Specific conditions were selected as the focus in the belief that quality
improvement is most likely to occur when viewed in the context of the overall
care of a patient and population, rather than the individual components of care
(Demakis and McQueen, 2000).
The process implemented at the VHA involves defining best practices by
reviewing currently available information and literature. For some conditions,
such as diabetes, a great deal of information is available; for others, the information must be developed by a planning team. Once the evidence has been reviewed and best practice defined, the latter is compared with current practice to
identify gaps in performance. Policies, procedures, and programs are then developed to organize care around the best practice, which also guides the evaluation
of impact and feedback to enable learning from experience and continuously
improving care. Thus, best practice affects how care is delivered, but evaluation
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of its impact also informs the continued development of best practice. The
process used by the VHA also emphasizes the broad dissemination of information about best practice throughout their system, from large academic centers to
smaller, community-based centers.
The VHA’s approach is consistent with the concept of focusing on priority
conditions in that it provides a framework for organizing and continually updating the evidence base, bringing it to the direct delivery of care, and evaluating its
effect on improving care for patients. Synthesis and application of the evidence
base, therefore, forces the reexamination of how care is organized to affect quality. By examining where current practice departs from the evidence base and best
practice, suggestions for improving care may emerge that can direct changes in
provider actions, patient responsibilities, or organizational approaches. It would
be difficult to use this multifaceted, comprehensive care approach except at the
level of a specific condition.
Organize and Coordinate Care Around Patient Needs
The primary purpose of identifying priority conditions is to facilitate the
organization of care around the patient’s perspective and needs rather than, as in
the current system, around types of professionals and organizations. For example, the current system may require patients to travel to multiple locations to
receive care (usually Monday through Friday, between 8:00 a.m. and 5:00 p.m.)
instead of using modern technologies to facilitate access even for patients with
mobility problems or those living in rural areas. Most hospitals are organized
around physician specialties (such as thoracic surgery or internal medicine), not
around common clinical needs of patients, which may cross departmental boundaries. (An example is diabetes care, which may require general medicine, endocrinology, ophthalmology, and vascular services.) Organizing care around priority conditions emphasizes meeting the needs of patients with those conditions,
regardless of who provides their care or where. Attention must be paid to how
care is coordinated across settings and provider types. A surgical procedure may
be performed perfectly, but if there is inadequate postoperative care, follow-up
care, home care, or other supports, the patient may encounter complications that
compromise the quality of the episode of care. It is also important to recognize
that patients may have to manage multiple conditions simultaneously, because
they either have more than one chronic condition or have one chronic condition
and an unrelated acute event. Indeed, there is evidence that patients actively
receiving care for one chronic condition may not receive treatment for other,
unrelated conditions (Redelmeier et al., 1998). Thus, one of the challenges of
designing care around specific conditions is to avoid defining patients solely by
their disease or condition.
There are several mechanisms for coordinating care across priority conditions. First, coordination could be performed by a health professional acting as a
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liaison across patients’ multiple needs, ensuring the exchange of information and
any necessary follow-up2 (Bodenheimer et al., 1999). This individual could be a
physician, nurse, case manager, or other type of professional working in the care
delivery system. Second, some consumers might choose to actively coordinate
their own care. This is a growing possibility as consumers and patients have
access to more health information and are able to make use of the evidence base
and practice guidelines for their specific conditions. Third, as information technology becomes more sophisticated, computer algorithms can be used to coordinate many activities, for example, sending reminders of needed follow-up or
identifying missing information, such as test results. Finally, coordination could
occur through a combination of all these methods, involving a health professional, the patient, and technological support.
Various approaches in practice today offer insight that can be applied in
organizing care around specific conditions or types of needs, including disease
management programs and centers of excellence. Each is briefly reviewed below.
Disease Management Programs
Multiple definitions of disease management programs have been put forth
(Blumenthal and Buntin, 1998; Ellrodt et al., 1997; Homer, 1997). In general,
they describe a systematic and comprehensive approach to improving the management of a condition. This approach involves improving coordination of care
and controlling costs through the integration of components across the entire
delivery system and the application of appropriate tools (e.g., guidelines, protocols, information systems) specifically designed for the population in question.
Disease management programs share some of the features envisioned for
organization around priority conditions as described above, but also differ in
important ways. The two are similar in that disease management represents a
systematic approach to designing care, uses multidisciplinary teams to deliver
care, and potentially includes services across the entire continuum of care. However, disease management programs differ in that they are frequently perceived
primarily as a method for controlling costs (Bodenheimer, 2000; Homer, 1997;
Ketner, 1999). They are often applied only to the most severely ill patients
(generally categorized by historical costs) instead of to the entire population with
a specific condition (Hunter, 2000; Ketner, 1999). This means not all patients
with a condition are able to benefit from such programs. Although the programs
are developed to improve care for patients, patients may not have much say in
whether they receive care through such programs. Finally, there are no clear

2It should be noted that this discussion of coordination of care is not meant to imply support for or
opposition to a gate-keeping function used by many groups to ensure appropriate access. Coordination can be provided with or without a gate-keeping role.
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definitions of what is included or excluded from such programs, making it difficult to compare their effectiveness in treating similar populations.
One of the main concerns associated with disease management programs is
the potential for fragmenting care, especially if the patient’s primary care physician is not involved in the program. Again, this concern highlights the importance of coordination across conditions and the need to design such coordination
systematically into care processes. Primary care models offer one approach to
coordination, in which the primary care practitioner is both provider and coordinator of care. Alternatively, programs can be designed specifically to include or
link an individual’s primary care practitioners in care planning and assessment.
The committee does not recommend one approach over another, but emphasizes
the importance of designing coordination into care to avoid fragmentation.
Centers of Excellence
There is a growing body of evidence on the relationship between volume of
service and outcomes. The IOM conducted a workshop in May 2000 to explore
the volume–outcome relationship (Hewitt, 2000). A systematic review of the
literature conducted for the workshop encompassed 88 studies concerning eight
conditions and procedures.3 This review led to the conclusion that for a wide
variety of procedures, higher volume (by either the hospital or physician) is
associated with better health outcomes. Statistically significant associations between higher volume and better outcomes were found in 79 percent of studies of
hospital volume and 77 percent of studies of physician volume. None of the
studies showed a negative effect of volume.
The Health Care Financing Administration has pursued Centers of Excellence as a way of operationalizing the volume–outcome relationship. Centers of
Excellence are hospitals and physician groups that meet high quality standards,
for which they are paid a single bundled fee for all services related to specific,
complex procedures (Health Care Financing Administration, 1999). Evaluation
of the experience with cardiac surgery has indicated that the approach can offer
cost savings without compromising quality, measured as mortality rates (Cromwell et al., 1997). Although developed as a payment policy, the approach bears
some similarity to organizing around priority conditions in that it gives health
care organizations and professionals the flexibility to organize care appropriately
for a specific population group. The approach is dissimilar in that it is focused
primarily on selected complex procedures with a strong emphasis on costs, rather
than being solely a quality-driven strategy (Cromwell et al., 1997; Health Care
Financing Administration, 1999).
3Coronary artery bypass graft surgery, pediatric cardiac surgery, carotid endarterectomy, abdominal aortic aneurysm repair, cancer surgery, percutaneous transluminal coronary angioplasty, acute
myocardial infarction, and acquired immunodeficiency syndrome (AIDS).
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Provide a Common Base for the Development of Information Technology
Priority conditions can provide a framework for the development of an information infrastructure that is aligned around the clinical conditions frequently
faced by patients. The absence of well-designed care processes is currently an
impediment to the development and application of effective information technology systems. To be most useful, information technology must be designed to
support the work of the care team. Consciously and skillfully designed care
processes for priority conditions are an important step in establishing a foundation from which to design supportive information technology applications.
Common information technology systems are needed to effectively measure
outcomes and processes of care and to provide benchmarks for continuous improvement. Currently, each provider group may implement its own information
system, but incompatibilities inhibit communication among the many people
caring for an individual patient. Priority conditions can provide a focus for the
development of standards and terminology for use in managing and using information technology to improve care for patients. Best practices can help define
standard information needs and guide the development of information technologies that can be used to implement best practices (e.g., decision support systems).
A significantly enhanced information infrastructure is critical to achieving
the aims set forth in Chapter 2 and the other potential applications of the priority
conditions. Synthesizing the evidence base, linking it to clinical practice, and
making it accessible to a variety of potential users will require good information
systems and, most likely, greater use of the Internet. Greater use of the Internet
and telemedicine should in turn facilitate access to clinical expertise and support
care for patients in their own communities, especially in rural areas. Better flows
of information are also necessary to improve the ways care is organized and
coordinated, especially across settings and over time. Using payment methods to
reward quality will require stronger information systems to track costs and link
them to processes of care. Finally, measurement and evaluation cannot be advanced without better technology for data collection and management (see Chapter 7 for further discussion on using information technology).
Reduce Suboptimization in Payment
A major barrier to quality improvement is the lack of reward that characterizes the most common payment methods used today (see Chapter 8). The current
payment system often reinforces fragmentation by paying separately according to
the setting of care and provider type, and by not giving providers the flexibility
needed to customize care for individual patients. Furthermore, common payment
methods can inhibit quality improvement to the extent that organizations that
improve certain aspects of quality (e.g., by reducing readmission rates or office
visits) can experience a reduction in their revenues, which serves as a disincentive for continuous improvement.
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Priority conditions offer a framework for linking payment with patient needs
and for designing incentives to reward quality. Alternative payment methods
(e.g., fee for service or capitation) could be adapted to facilitate the delivery of
care around priority conditions, consistent with the evidence base. Priority conditions could also provide a framework for purchasers to use in assessing the
value of their purchases. See Chapter 8 for a detailed discussion on the relationship between payment and quality improvement.
Simplify Quality Measurement, Evaluation of Performance, and Feedback
Priority conditions improve the feasibility of quality measurement by offering a framework for the development of standards to guide the necessary data
collection. At present, quality measurement for external accountability tends to
focus on institutions or discrete services; there is little comparative information
available for patients seeking specific care or physicians referring care. For
example, a patient can obtain information on mammogram rates, but will find
little information on methods of treatment or outcomes for breast care programs.
Priority conditions can offer a framework for the development of core measures
that address both processes and outcomes of care.
Part of the difficulty involved in obtaining such information is due to methodological barriers in measurement. The services of an individual physician are
usually too small a unit for measurement of many aspects of clinical care processes and outcomes (Hofer et al., 1999). Even the typically sized medical group
may be too small to provide reliable information on outcomes. Health plans may
aggregate information, but clinicians are often affiliated with multiple plans. The
delineation of priority conditions, the organization of services around these conditions, and the development of core sets of measures may help overcome some
of these barriers to measurement.
Public- and private-sector oversight organizations are already organizing
some of their activities around particular conditions. For example, the Foundation for Accountability has developed population- or condition-specific quality
measurement guides related to adult asthma, alcohol misuse, breast cancer, diabetes, health status under age 65, and major depressive disorders (Foundation for
Accountability, 1999a) and continues to work on quality measurement and consumer reporting approaches in the areas of child and adolescent health, coronary
artery disease, end of life, and HIV/AIDS (Foundation for Accountability, 1999b).
The Foundation’s model organizes comparative information about quality performance into five categories based on how consumers think about their care: the
basics, staying healthy, getting better, living with illness, and changing needs.
The Joint Commission on Accreditation of Healthcare Organizations (2000)
has identified five specific areas for the development of indicators to assess
hospital care: acute myocardial infarction, heart failure, pneumonia, surgical
procedures and complications, and pregnancy and related conditions. Accredita-
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tion by the National Committee for Quality Assurance includes measures related
to how well a health plan cares for people when they have a chronic illness in
such areas as cardiovascular disease, cancer, asthma, pneumonia and influenza,
and diabetes (National Committee for Quality Assurance, 1999). Peer Review
Organizations focus their national quality improvement efforts on six clinical
priority areas: acute myocardial infarction, breast cancer, diabetes, heart failure,
pneumonia, and stroke (Health Care Financing Administration, 2000). Finally,
the National Quality Forum is developing a comprehensive quality measurement
and reporting strategy that will address priorities for quality measurement that are
consistent with the national aims for quality improvement in health care set forth
in this report (National Quality Forum for Health Care Quality Measurement and
Reporting, 2000).
CRITERIA FOR IDENTIFYING
PRIORITY CONDITIONS
Various criteria can be used to identify the priority conditions. Two IOM
committees have suggested criteria for setting priorities among conditions: one
committee focused on how to set priorities for guideline development, the other
on how to set priorities for technology assessment. The common criteria from
both processes included prevalence, burden of illness, cost, variability in practice, and the potential to improve outcomes or reduce costs (Institute of Medicine,
1992, 1995).
As noted earlier, this committee suggests starting with the priority conditions
identified in the MEPS. Some are long-term life-threatening conditions, such as
cancer, diabetes, emphysema, high cholesterol, HIV/AIDS, hypertension, ischemic heart disease, and stroke. Others, such as arthritis, asthma, gall bladder
disease, stomach ulcers, and back problems of any kind, are categorized as chronic
manageable conditions. The list also includes Alzheimer’s disease, depression,
and anxiety disorders. MEPS obtains a larger sample size for seven of the
conditions—hypertension, ischemic heart disease, asthma, diabetes, stroke, emphysema, and arthritis—to make population estimates. Although other sources
are also available, the advantage of starting with the MEPS listing is its representative population sample, as opposed to claims data that rely on services having
been used.
PROVIDING THE RESOURCES NEEDED
TO INITIATE CHANGE
The health care system in the United States needs significant redesign. Given
the magnitude of the change required, the innovation fund recommended earlier
is needed to seed projects that can help apply the concepts described in this
report. A Health Care Quality Innovation Fund should finance the demonstration
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and evaluation of programs designed to implement the types of changes recommended in this report. Although a specific agenda should be established, the
areas of interest for funding should address one or more of the issues covered in
this report: techniques for implementing the rules for redesigning care set forth
in Chapter 3, applying evidence to health care delivery, using information technology, aligning payment policies for quality, and preparing the workforce.
Emphasis should be placed on funding projects that will integrate the resulting innovations into processes of care. The goal is not simply to fund “good
ideas,” but rather to fund the implementation of good ideas in real-life settings,
focusing on innovations that have a good likelihood of broad applicability to
other sites. Evaluations will need to be carefully structured to be able to assess
the programmatic features that contributed to a project’s successful implementation, including how technical, cultural, and economic factors were addressed.
Barriers encountered should also be identified, as well as how they were overcome or whether they presented too great an obstacle.
Funding may be provided to individual local health care organizations, private partnerships (e.g., those between purchasers and delivery systems), or public–private partnerships (e.g., those among delivery systems, local public health
agencies, and consumer groups). Possible projects may relate to the direct delivery of health care for a specific population or to the development of an infrastructure that facilitates needed change (e.g., approaches for sharing data).
A portion of the Health Care Quality Innovation Fund should be set aside to
provide resources to answer critical research questions. Implementation and
evaluation of innovative projects are important, but some areas may require
additional understanding to guide demonstrations and their implementation. For
example, the change to using relative value units as a payment approach for
physicians was legislated in 1989 for implementation in 1992, following about 10
years of research, testing, and evaluation (Hsaio and Stason, 1979). Possible
areas requiring additional organizational research include understanding how
financial and other types of incentives relate to organizational setting, how physician and nonphysician members of the care team can optimally interact and
complement each other, what components and interactions of systems of care are
most important for improving quality, and how to organize care for people with
chronic conditions.
The committee views public support as important for catalyzing the needed
changes for several reasons. First, a commitment of funds over several years can
ensure a sustained and stable funding source. Projects funded by health care
organizations through operating revenues represent a valuable contribution, but
the stability and level of funding can be unpredictable, and perhaps unsustainable, in a rapidly changing marketplace.
Second, public support can provide partial funding for the up-front costs that
health care organizations face in undertaking the changes recommended in this
report. Organizations should be prepared to support the continuing costs of any
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initiatives, but public funding for some portion of up-front costs can be a valuable
resource for an organization that is interested, willing, and ready to redesign the
delivery of health care to improve quality. Thus, the Health Care Quality Innovation Fund represents a public–private approach to change, with the public sector
providing seed money and the private sector using operating revenue to fund
some of the up-front costs and any ongoing costs.
Third, rather than trying to identify large programs aimed at reforming the
entire system, smaller applied projects of varying size and focus should be permitted to flourish. Public funding for a mix of projects would permit midcourse
corrections to be made as greater understanding is gained on what types of
projects work or fail. Use of public seed money can also require an objective
evaluation of demonstration projects and public access to the tools and techniques used. Rather than remaining in the private domain, the information becomes a public good for use by all to learn how to improve health care quality.
Research and demonstrations for organizational redesign in health care occur
today in both the private and public sectors, although the level of effort appears to
be modest given the size of the task ahead. In the private sector, one of the main
sources of funds for organizational design research is foundations. The Robert
Wood Johnson Foundation has sponsored the Changes in Health Care Financing
and Organization Program since 1988. It has provided over $50 million to
stimulate research into new strategies in the financing and organization of health
care and the impact of changes in the delivery system on quality, access, and
costs. The program funds research, policy analysis, demonstrations, and evaluations to provide timely information to policy makers, purchasers, providers, and
researchers.
Some health care organizations also devote a portion of their revenues to
research and development projects. For example, Kaiser-Permanente has conducted work on risk adjustment methods for payment policy; Group Health Cooperative of Puget Sound has conducted extensive work on improving care for
populations with chronic illness; and Intermountain Health Care in Salt Lake City
has developed data systems for evaluating and improving process of care.
Organizational design research is also being conducted at universities across the
country.
On the public side, the primary source of funds for organizational design
research is AHRQ. The Center for Organization and Delivery Studies was created in 1996 to provide leadership for research on health care markets, delivery
systems and organizations (Agency for Healthcare Research and Quality, 2000a).
The Integrated Delivery System Research Network is a new model of field-based
research that partners health services researchers with large health care systems
to develop and disseminate evidence on data and measurement systems and organizational best practices (Agency for Healthcare Research and Quality, 2000b).
Approximately $4 million has been allocated over a 3-year period. Other AHRQ
projects also contribute to innovation in health care delivery, such as work in
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medical informatics and patient safety. Other investments in organizational redesign in the public sector include those of the VHA, whose Quality Enhancement
Research Initiative effort was described earlier in this chapter, and the Health
Care Financing Administration’s Office of Research and Development, funded at
approximately $55 million in fiscal year 2001 (a decline of 11 percent from the
prior year) (U.S. Department of Health and Human Services, 2000a). A portion
of those funds supports projects that are consistent with redesigning health care
delivery, including work related to competitive pricing, coordinated care for the
chronically ill, and Centers of Excellence.
A great many resources are devoted to technological innovation in health
care in the areas of pharmaceuticals, medical devices, and biotechnology. Investment in research and development was estimated at almost $36 billion in 1995, or
about 3.5 percent of total health care spending (Neumann and Sandberg, 1998).
Over $30 billion has been invested each year since 1993. Just over half of the
investments were made in the private sector; the remainder of the spending was in
the public sector, primarily the National Institutes of Health.
Although such investments have produced great advances in technological
innovation, however, they have produced little innovation in the organization and
delivery of care. The irony is that the current health care system cannot ensure
that the new technologies are delivered effectively, efficiently, and safely to the
people that can most appropriately benefit from them. This dilemma will likely
worsen in the future with expected advances in genome research, tissue
reengineering, pharmacogenetics, and other areas.
As noted earlier, the committee has not recommended a specific amount for
a Health Care Quality Innovation Fund, but believes that an amount on the order
of $1 billion over 3 to 5 years is needed. This amount represents one-quarter of
1 percent of the almost $400 billion the federal government currently spends on
health care. By comparison, the top ten funded diseases at the National Institutes
of Health were funded at $3.6 billion just for the year 1996 (Gross et al., 1999),
while approximately $1 billion was devoted to the human genome project over
the last 4 years (U.S. Department of Health and Human Services, 2000b). There
is no central source for determining the extent of public and private investments
in innovation in health care organization and delivery; however, the public- and
private-sector initiatives identified above may total $100 million annually. This
is far short of the amount needed for the magnitude of changes required and far
less than the $36 billion expended annually for technology research.
The following are examples of the types of projects that might be supported
through the recommended fund.4

4These examples draw on some of the approaches to redesign being pursued by clinical leaders
who were interviewed as part of an Institute of Medicine study aimed at identifying exemplary
practices (Donaldson and Mohr, 2000).
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Example 1—Using Information Technology to Improve the Timeliness of Services in a Hospital Emergency Department
An emergency department sought to redesign the process of care by reducing the time required to provide complete care to a patient—the cycle time.
Reducing cycle times improves both patient satisfaction and productivity. The
staff identified key processes of care, such as x-ray cycle time, time between
arrival at the emergency department and seeing a physician, and time needed to
get a patient admitted to a bed. They introduced the concept of parallel processing and designed algorithms to permit the simultaneous performance of multiple tasks. Additionally, they developed their own tracking system (since nothing acceptable for the purpose was available from vendors) to track where
patients are in the process of care, as well as the status of the system, in 15minute increments (almost real time). A touch screen informs staff instantly of
any problems in specific care processes so they can intervene quickly. These
efforts have reduced total cycle time for less urgent patients from 92 to 47
minutes, time between arrival and seeing a physician from 32 to 18 minutes,
time between decision to admit and getting the patient to the floor from 210 to
60 minutes, and x-ray cycle time from 92 to 32 minutes. If supported by an
innovation fund, this project would share its algorithms and tracking system,
along with pitfalls encountered during the redesign, so that the improved process would be disseminated to other emergency departments.
Example 2—A Partnership to Improve Chronic Care
A hospital, two small primary care practices, and an endocrinologist decided to collaborate on the development of a state-of-the-art diabetic care program.
They began by reviewing the practice guidelines and agreeing on the key elements of preventive, acute, and chronic care. In an attempt to identify best
practices, they visited two of the leading diabetic care programs. They then
reached agreement on the key elements of a care process, and on the quality
measures to be collected and used in assessing the care process and patient
outcomes. They also worked to establish an interactive patient education program, which could be used online or viewed on video in the office. A diabetic
care team was formed, consisting of two primary care physicians, a nurse practitioner, and an endocrinologist. Relying heavily on e-mail, they were able to
establish procedures for ongoing communication and management of diabetic
patients.
Example 3—Reorganizing Staff for Patient-Centered Primary Care
A primary care center with multiple offices served 270,000 patients with
110 full-time equivalents (FTEs). The center had a 55-day waiting period for
appointments, resulting in packed schedules for staff, a chaotic office environment, an overused urgent care clinic, and unhappy patients. The center decided
to develop an open-access system so that patients could get an appointment
either the same day they called or the next day, with their own physician whenever possible. Under the old system, patients calling for appointments would be
sorted according to need: wellness care, acute illness, or chronic care. This
approach was ineffective because patients might have two or three needs simul-
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taneously; thus, they would make multiple appointments to meet different needs
or go to the urgent care clinic, which further stressed the system.
In the redesigned system, the staff was organized into 15 teams, each with
7 to 9 physicians and nurse practitioners; the urgent care clinic was closed, and
that staff was reassigned to the regular offices. Patients were no longer categorized according to the nurse’s or receptionist’s assessment of their need, but
were seen based on their own perception of need. Whereas the number of visits
was expected to increase because of “patients’ insatiable demands,” the total
number of patient visits declined by 7 percent, and the no-show rate went from
20 percent to being “too small to show up in the statistics.” Patients could meet
all their needs in one visit with their regular doctor (rather than in one visit to
the urgent care clinic and another visit to their regular doctor). The rate of
patients able to see their own physician increased from 47 to 75 percent. The
provision of preventive services also increased. Additionally, fewer patient
charts were lost because they were pulled the day the patients came in, and with
fewer lost charts, clinicians were more likely to have the information they needed when seeing a patient. Overall costs decreased because of fewer visits and
the closure of the urgent care clinic. Additionally, the center thought it would
be necessary to hire additional staff, but when the operational system was improved, this was not the case, so cost increases were avoided. If such a project
were funded by an innovation fund, the primary care center would share its
tools for appointment scheduling and staffing design.

The above examples illustrate the range and depth of redesign efforts that
should occur. Because such efforts can be disruptive to current operations and
take extended periods of time to accomplish, health care professionals and organizations need extra support and incentive to undertake them. An innovation
fund should support the implementation of projects that could not otherwise be
conducted during the routine course of business because they would be too disruptive for the patients and staff. As suggested in Example 1 above, use of a new
information technology can be quite disruptive to the provision of services and
staff functioning. In some cases, redesign may be so fundamental that temporary
closure of a service may be required. For example, in another case that was part
of an IOM study of exemplary practices (Donaldson and Mohr, 2000), one medical group had to close its offices for a short period of time to make the changes
they deemed necessary. Few health care professionals and organizations can
undertake such drastic steps to substantially reorganize their care processes without special (and temporary) assistance. Additional examples of reengineering
and redesign projects are provided in Chapter 5.
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5
Building Organizational
Supports for Change

Between front-line clinical care teams and the health care environment lies
an array of health care organizations, including hospitals, managed care organizations, medical groups, multispeciality clinics, integrated delivery systems, and
others. Leaders of today’s health care organizations face a daunting challenge in
redesigning the organization and delivery of care to meet the aims set forth in this
report. They face pressures from employees and medical staff, as well as from
the local community, including residents, business and service organizations,
regulators, and other agencies. It is difficult enough to balance the needs of those
many constituencies under ordinary circumstances. It is especially difficult when
one is trying to change routine processes and procedures to alter how people
conduct their everyday work, individually and collectively.
This chapter describes a general process of organizational development and
then offers a set of tools and techniques, drawing heavily from engineering concepts, as a starting point for identifying how organizations might redesign care.
Chapter 3 offered a set of rules that would redesign the nature of interactions
between a clinician and a patient to improve the quality of care. This chapter
describes how organizations can redesign care to systematically improve the
quality of care for patients. This is not an exhaustive list of possible approaches,
but a sampling of techniques used in other fields that might have applicability in
health care. The broad areas discussed in this chapter apply to all health care
organizations; the specific tools and techniques used would need to be adapted to
an organization’s local environment and patients.
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Recommendation 7: The Agency for Healthcare Research and Quality and private foundations should convene a series of workshops
involving representatives from health care and other industries and
the research community to identify, adapt, and implement state-ofthe-art approaches to addressing the following challenges:
• Redesign of care processes based on best practices
• Use of information technologies to improve access to clinical
information and support clinical decision making
• Knowledge and skills management
• Development of effective teams
• Coordination of care across patient conditions, services, and
settings over time
• Incorporation of performance and outcome measurements for
improvement and accountability
To achieve the six aims identified in Chapter 2, board members, chief executive officers, chief information officers, chief financial officers, and clinical managers of all types of health care organizations will need to take steps to redesign
care processes. The recommended series of workshops is intended to serve
multiple purposes: (1) to help communicate the recommendations and findings
of this report and engage leaders and managers of health care organizations in the
pursuit of the aims, (2) to provide knowledge and tools that will be helpful to
these individuals, and (3) to encourage the development of formal and informal
networks of individuals involved in innovation and improvement.
STAGES OF ORGANIZATIONAL DEVELOPMENT
The design of health care organizations can be conceptualized as progressing
through three stages of development to a final stage that embodies the committee’s
vision for the 21st-century health care system, as represented by the six aims set
forth in Chapter 2 (see Table 5-1). Although settings and practices vary, the
committee believes much of the health sector has been working at Stages 2 and 3
over the last decade or more. As knowledge and technologies continue to advance and the complexity of care delivery grows, the evolution to Stage 4 will
require that Stage 3 organizations accelerate efforts to redesign their approaches
to interacting with patients, organizing services, providing training, and utilizing
the health care workforce.
Stage 1
Stage 1 is characterized by a highly fragmented delivery system, with physicians, hospitals, and other health care organizations functioning autonomously.

Copyright © National Academy of Sciences. All rights reserved.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

BUILDING ORGANIZATIONAL SUPPORTS FOR CHANGE

113

The scope of practice for many physicians is very broad. Patients rely on physician training, experience, and good intentions for guidance. Individual clinicians
do their best to stay abreast of the literature and rely on their own practice
experience to make the best decisions for their patients. Journals, conferences,
and informal consultation with peers are the usual means of staying current.
Information technology tools are almost entirely absent. Norman (1988) has
characterized this approach to work as based on “knowledge in the head,” with
heavy dependence on learning and memory. The patient’s role tends to be passive, with care being organized for the benefit of the professional and/or institution.
Stage 2
Stage 2 is characterized by the formation of well-defined referral networks,
greater use of informal mechanisms to increase patient involvement in clinical
decision making, and the formation of loosely structured multidisciplinary teams.
For the most part, health care is organized around areas of physician specialization and institutional settings. Patients have more access to health information
through print, video, and Internet-based materials than in Stage 1, and more
formal mechanisms exist for patient input. However, these tend to be generic
mechanisms, such as consent forms and satisfaction surveys. Patients have informal mechanisms for input on their care.
Most health data are paper based. Little patient information is shared among
settings or practices; the result is often gaps, redundancy of data gathering, and a
lack of relevant information. In this stage, institutions and specialty groups, for
example, try to help practitioners apply science to practice by developing tools
for knowledge management, such as practice guidelines.
Stage 3
In Stage 3, care is still organized in a way that is oriented to the interests of
professionals and institutions, but there is some movement toward a patientcentered system and recognition that individual patients differ in their preferences and needs. Team practice is common, but changes in roles are often slowed
or stymied by institutional, labor, and financial structures, as well as by law and
custom. Some training for team practice occurs, but that training is typically
fragmented and isolated by health discipline, such as medicine, nursing, or physical therapy.
Clinicians and managers recognize the increasing complexity of health care
and the opportunities presented by information technology. Some real-time decision support tools are available, but information technology capability is modest,
and stand-alone applications are the rule. Computer-based applications for laboratory data, ordering of medications, and records of patient encounters typically
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The Patient Experience

• The physician determines what is in the
best interest of the patient and controls
care. The patient’s role tends to be
passive, with care being organized for the
benefit of the professional and/or
institution.

• Members of the professional team
informally share control among
themselves, but physician autonomy
predominates. Care is organized for the
benefit of the professional and/or
institution.
• Patients have informal mechanisms for
input on their care.

Stage

1

2

• Clinicians have some protocols and
knowledge assistance available, but still
rely on memory and basic knowledge
management tools (journals, conferences,
consultation with peers, general Internet
information sites). Very little information
technology is in use.
technology is in use.
• Patients receive some information from
clinicians (generally stock print material
and verbal information).

• There is heavy reliance on human memory
and knowledge without significant realtime aids and tools. Information
technology is almost entirely absent.

Knowledge and Skills Management

TABLE 5-1 Stages of Evolution of the Design of Health Organizations

• Recognition of the variability in treatment
may lead to interest in protocols and
guidelines.
• Traditional professional roles define
working relationships.

• Individual physicians craft solutions for
individual patients.

Care Delivery
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• Formal mechanisms for patient input
exist.
• Care is organized for the benefit of the
professional and/or institution, but there
is some movement toward a patientcentered system.

• Care processes and transactions are based
on the new rules set forth in Chapter 3.
Care is patient-centered, with patient and
family being part of the health care team.
Patients have access to as much
information as they wish to have and
opportunities to exercise as much control
over their care as they desire.

3

4
• The environment is rich in clinical
information for patients and
clinicians.
• Automated decision support systems
incorporating patient-specific data are
used at the point of patient care.
• Skill development, training, and
leadership support the multidisciplinary
character of clinical practice.

• Clinicians and patients have ready access
to clinical knowledge. There is
significant reliance on best practices,
guidelines, and disease management
pathways for clinicians and patients.
Some real-time decisionsupport tools are
available, but information technology
capability is modest.
• Some training for team practice occurs.

• The delivery of services is coordinated
across practices, settings, and patient
conditions over time. Information
technology is used as the basic building
block for making systems work, tracking
performance, and increasing learning.
Practices use measures and information
about outcomes and information
technology to continually refine advanced
engineering principles and to improve
their care processes. The health
workforce is used efficiently and flexibly
to implement change.

• The professional team formally shares
roles and responsibilities among its
members. The physician as responsible
leader emerges. Practices recognize the
need for changing professional roles, but
change is slowed or stymied by
institutional and financial structures, law,
and custom.
• A small number of practices apply system
design principles and incorporate
information systems in their daily work.
• Many conditions are managed through
special care management programs.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

115

Copyright © National Academy of Sciences. All rights reserved.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

116

CROSSING THE QUALITY CHASM

cannot exchange data at all or are not based on common definitions. Practice
groups—particularly those that are community based—typically lack information systems to make such decision support tools available at the point of patient
care, or to integrate guidelines with information about specific patients. Clinical
leaders recognize the need for what has been called “knowledge in the world”
(Norman, 1988)—information that is retrievable when needed, replaces the need
for detailed memory recall, and is continuously updated on the basis of new
information. More organized groups rely on best practices, guidelines, and disease management pathways for clinicians and patients, but these are not integrated with workflow.
Stage 4
Stage 4 is the health care system of the 21st century envisioned by the
committee. This system supports continued improvement in the six aims of
safety, effectiveness, patient-centeredness, timeliness, efficiency, and equity.
Health care organizations in this stage have the characteristics of other highperforming organizations. They draw on the experiences of other sectors and
adapt tools to the unique characteristics of the health care field.
Patients have the opportunity to exercise as much or as little control over
treatment decisions as they choose (as long as their preferences fall within the
boundaries of evidence-based practice). Services are coordinated across practices, settings, and patient conditions over time using increasingly sophisticated
information systems.
Whatever their form, health care organizations can be characterized as “learning organizations” (Senge, 1990) that explicitly measure their performance along
a variety of dimensions, including outcomes of care, and use that information to
change or redesign and continually improve their work using advanced engineering principles. They make efficient and flexible use of the health workforce to
implement change, matching and enhancing skill levels to enable less expensive
professionals and patients to do progressively more sophisticated tasks (Christensen et al., 2000).
The committee does not advocate any particular organizational forms for the
21st-century health care system. The forms that emerge might comprise corporate management and ownership structures, strategic alliances, and other contractual arrangements (“virtual” organizations) (COR Healthcare Resources, 2000;
Robinson and Casalino, 1996; Shortell et al., 2000a). New information and
delivery structures might be located in a particular city or region or might be the
basis for collaborative networks or consortia (COR Health LLC, 2000). Whatever the organizational arrangement, it should promote innovation and quality
improvement. Every organization should be held accountable to its patients, the
populations it serves, and the public for its clinical and financial performance.
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In some respects, such as economies of scale, workforce training and deployment, and access to capital, larger organizations will have a comparative advantage. In other cases, small systems will evolve to take on functions now performed by larger organizations. The use of intranet- or Internet-based applications
and information systems may enable the development of an infrastructure to
accomplish certain functions. New forms might include, for example, Webbased knowledge servers or broker-mediated, consumer-directed health care purchasing programs.
KEY CHALLENGES FOR THE REDESIGN OF
HEALTH CARE ORGANIZATIONS
Health care services need to be organized and financed in ways that make
sense to patients and clinicians and that foster coordination of care and collaborative work. They should be based on sound design principles and make use of
information technologies that can integrate data for multiple uses (Kibbe and
Bard, 1997a; Rosenstein, 1997). Whatever their form, organizations will need to
meet six challenges, see Figure 5-1, that cut across different health conditions,
types of care (such as preventive, acute, or chronic), and care settings:
• redesigning care processes;
• making effective use of information technologies;
• managing clinical knowledge and skills;
• developing effective teams;
• coordinating care across patient conditions, services, and settings over
time; and
• incorporating performance and outcome measurements for improvement
and accountability.
The following discussion of these six challenges includes excerpts from
interviews with clinical leaders conducted as a part of an IOM study aimed at
identifying exemplary practices (Donaldson and Mohr, 2000).
Redesigning Care Processes
I try to help people understand that we can “work smarter.” You can feel
rotten about how you are practicing. I tell them, “You are right—and it’s going
to get worse.” But change is possible. We don’t need a billion-dollar solution.
We need a billion $1 solutions. You have to create the will to change. There’s
the will to change, then execution.—Hospital-based endoscopy unit

Like any complex system, health care organizations require sophisticated tools
and building blocks that allow them to function with purpose, direction, and high
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CARE SYSTEM

Organizations
that facilitate
the work of
patientcentered teams

Supportive
payment and
regulatory
environment

High performing
patient-centered
teams

Outcomes
• Safe
• Effective
• Efficient
• Personalized
• Timely
• Equitable

REDESIGN IMPERATIVES: SIX
CHALLENGES
•
•
•
•
•
•

FIGURE 5-1

Redesigned care processes
Effective use of information technologies
Knowledge and skills management
Development of effective teams
Coordination of care across patient conditions, services,
and settings over time
Use of performance and outcome measurement for
continuous quality improvement and accountability

Making change possible.

reliability. Effective and reliable care processes—whether registering patients
who come to the emergency room, ensuring complete immunizations for children, managing medication administration, ensuring that accurate laboratory tests
are completed and returned to the requesting clinician, or ensuring that discharge
from hospital to home after a disabling injury is safe and well coordinated—can
be created only by using well-understood engineering principles. Not only must
care processes be reliable, but they must also be focused on creating a relationship with a caregiver that meets the expectations of both the patient and the
family. Redesign can transform the use of capital and human resources to achieve
these ends.
Redesign may well challenge existing practices, data structures, roles, and
management practices, and it results in continuing change. It involves conceptu-
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alizing, mapping, testing, refining, and continuing to improve the many processes
of health care. Redesign aimed at increasing an organization’s agility in responding to changing demand may be accomplished through a variety of approaches,
such as simplifying, standardizing, reducing waste, and implementing methods of
continuous flow (Bennis and Mische, 1995; Goldsmith, 1998).
Students of organizational theory have learned a great deal through careful
examination of the work of organizations that use very complex and often hazardous technologies. The committee’s earlier report, To Err Is Human, outlines
the achievements of several manufacturing companies and the U.S. Navy’s aircraft carriers in using replicable strategies to achieve great consistency and reliability (Institute of Medicine, 2000). Other world-class businesses, notably those
that have received the prestigious Malcolm Baldrige National Quality Award,
have embraced many of the tenets of quality improvement described by Deming,
Juran, and others (Anderson et al., 1994), which include the need to improve
constantly the system of production and services. Yet few health care organizations have developed successful models of production that reliably deliver basic
effective services, much less today’s increasingly advanced and complex technologies. Nor have most been able to continually assess and meet changing
patient requirements and expectations.
Some health care organizations have dedicated considerable energy and resources to changing the way they deliver care. Although these organizations
have recognized the need for leadership to provide the necessary commitment to
and investment in change, they have also recognized that change needs to come
from the bottom up as front-line health care teams recognize opportunities for
redesigning care processes and acquire the skill to implement those new approaches successfully (National Committee for Quality Health Care, 1999; Washington Business Group on Health, 1998). Many other organizations have taken
steps toward redesigning processes, but have found replication and deployment
difficult or short-lived (Blumenthal and Kilo, 1998; Shortell et al., 1998). The
committee recognizes these efforts and the difficulties that stem from, among
other things, restructuring and economic pressure, misaligned incentives, professional entrenchment, competing priorities, organizational inertia, and lack of
adequate information systems (Shortell et al., 1998).
A growing body of literature in health care indicates that well-designed care
processes result in better quality (Desai et al., 1997; Griffin and Kinmouth, 1998).
Some have argued that health care is not amenable to quality improvement approaches derived from other industries because inputs (patients) are so variable;
outputs, such as health-related outcomes, so ill-defined; and the need for expert
judgment and improvisation so demanding. Similar arguments have been made,
but not substantiated, in other service industries and by those in the specialized
departments (e.g., legal) of manufacturing industries that have subsequently experienced success in embracing principles of quality improvement (Galvin, 1998).
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Fortunately, useful redesign principles that are now used widely in other industries can be (and in some cases have been) adapted to health care.
Engineering principles have been widely applied by other industries and in
some health care organizations to design processes that improve quality and
safety (Collins and Porras, 1997; Donaldson and Mohr, 2000; Hodgetts, 1998;
Kegan, 1994; Peters and Waterman, 1982). The following subsections describe
five such principles and their use by health care professionals to improve patients’ experiences and safety, the flow of care processes, and coordination and
communication among health professionals and with patients (Langley et al.,
1996).
System Design Using the 80/20 Principle
The nurse assesses the patient demographics, risk factors, support available,
medication, lifestyle, and barriers to making changes. The first visit is usually
45 minutes to an hour long. Preventive screening visits are done yearly—assess
vital signs, behavior, willingness to make changes. We take retinal photos,
which are sent directly to the ophthalmologist, instead of sending the patient
there. We learned that we need to risk stratify and fit the level of services to the
level of risk. Services are less or more intense based on risk. We use protocols
to identify risk level: primary—those with diabetes, secondary—those with
diabetes and any other risk factors, tertiary—those who have already had a
stroke, myocardial infarction, or renal failure.—Diabetic management group

This engineering principle can be restated: Design for the usual, but recognize and plan for the unusual. Process design should be explicit for the usual
case—for 80 percent of the work. For the remaining 20 percent, contingency
plans should be assembled as needed. This concept is useful both for designing
systems of care and as an approach to acculturating new trainees. Also referred
to as the Pareto Principle, the 80/20 principle is based on the recognition that a
small number of causes (20 percent) is responsible for a large percentage (80
percent) of an effect (Juran, 1989; Transit Cooperative Research Program, 1995).
In health care, for example, 20 percent of patients in a defined population may
account for 80 percent of the work and incur 80 percent of costs. Similarly, 20
percent (or fewer) of common diagnoses may account for 80 percent of patients’
health problems.
A fundamental approach in health care has been to build care systems to
accommodate all possible occurrences. This approach is cumbersome and often
the source of delays when, for example, laboratory tests are done in case a rare
disease is present, or certain procedures must be followed in case an unusual
event should happen. System design based on the 80/20 approach exploits the
existence of routine work, often a large proportion of the total work load, that is
involved in an assortment of patient problems. One determines what work is
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routine and designs a simple, standard, and low-cost process for performing this
work efficiently and reliably. This leaves the more complex work to be performed employing processes that appropriately use higher-skilled personnel or
more advanced technologies.
In accordance with this principle, approaches to planning care are designed
to reflect the different sorts of clinical problems encountered in practice. Level 1
represents the most predictable needs. In a pediatric practice, well-child health
supervision, immunization, and middle-ear infections represent a large portion of
the work and very predictable needs. In an obstetrics–gynecology practice, prenatal care and contraceptive counseling are examples of Level 1. In adult primary care, examples include management of hypertension, acute sprains, low
back pain, and sinusitis. For newly diagnosed patients with asthma, instruction in
the use of an inhaler is an example of predictable work. The more predictable the
work, the more it makes sense to standardize care so that it can be performed by
a variety of workers in a consistent fashion.
When needs are predictable, standardization encompasses the key dimensions of work that should be performed the same way each time using a defined
process and is a key element of the principle of mass customization discussed
later in this section. For example, variation in the care of patients with community-acquired pneumonia can be reduced by identifying and standardizing the key
dimensions of care. Standardization may involve very complex or very simple
technologies and processes. An example of the latter is a nursing assistant stamping on a patient’s chart, “Immunization up to date?” and circling “Yes” or “No”
for a clinician to see as he or she enters the exam room. Focused standardization
often entails simplifying processes. For example, instead of each clinician on
staff having a different protocol, clinicians might agree to use a single chemotherapy protocol for most patients, or a single dose, route, or frequency for a
commonly administered medication. Although it might be permissible to use
other protocols, clinicians would have to agree to evaluate the outcomes for
patients under both the standard and nonstandard protocols to determine which
was best (Institute of Medicine, 2000). In another example, Duke University’s
pediatric emergency department uses a color-coded tape to measure a child’s
length and an approximate weight range. Color-coded supplies (e.g., IV tubing,
airway masks, syringes) correspond to the four weight ranges. Standardizing
equipment for each color zone ensures that dosages and equipment are appropriate and safe for children in that range (Glymph, 2000).
Level 2 represents health care needs of medium predictability. At this level,
it is important for practice settings to triage patients accurately to determine their
needs. Examples are patients with chronic illnesses, such as asthma or diabetes,
whose condition is not under control and who need special services to help them.
Some patients might best be served by group visits with a diabetic counselor,
others might need individual support, and others might need hospitalization.
Appropriate triage based on needs could include working out a care plan with
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patients in terms of exercise, weight loss, and insulin control and providing them
with materials and resources to help them meet their objectives.
Level 3 represents patients with rare or complex health care health conditions for which special resources must be assembled. In such cases, applying
excellent listening skills, assembling resources, and managing the clinician–
patient relationship are especially important. Examples are a patient with an
infectious disease that is rare and difficult to identify, or the need to assemble a
multidisciplinary team for health supervision of children with special needs, such
as those with cystic fibrosis, meningomyelocele, or craniofacial syndromes
(Carey, 1992).
The assembling of these resources can sometimes be accomplished within a
single office practice. In other cases, a relationship with another system—another critical care unit or an individual such as a subspecialist, for example—may
be required. Recent evidence indicates that for ambulatory care, nurses and nurse
practitioners can manage a substantial proportion of the work (Mundinger et al.,
2000; Shum et al., 2000). The remaining 20 percent of the work would correspond to the third level, which requires the most highly trained practitioners.
Design for Safety
When lab results are returned by e-mail, they come back by provider, and I can
attach them to the patient’s chart. When I open the patient record, the “desktop” flags alert me to abnormal results.—Primary care practice
The doctor–patient relationship is important, but perhaps more important is
how much [doctors] can rely on the system not to let [the patient] slip through
the cracks. —Primary care practice

The prevention, detection, and mitigation of harm occur in learning environments, not in environments of blame and reprisal. Designing systems for safety
requires specific, clear, and consistent efforts to develop a work culture that
encourages reporting of errors and hazardous conditions, as well as communication among staff about safety concerns. Such learning also requires attention to
effective knowledge transfer, including the systematic acquisition, dissemination, and incorporation of ideas, methods, and evidence that may have been
developed elsewhere (Institute of Medicine, 2000). As described in detail in the
committee’s earlier report, To Err Is Human (Institute of Medicine, 2000), designing health care processes for safety involves a three-part strategy: (1) designing systems to prevent errors, (2) designing procedures to make errors visible
when they do occur, and (3) designing procedures that can mitigate the harm to
patients from errors that are not detected or intercepted (Nolan, 2000).
Designing systems to prevent errors includes designing jobs for safety, avoiding reliance on memory and vigilance, and simplifying and standardizing key
processes (such as using checklists and protocols). Designing jobs for safety
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means attending to the effects of work hours, workloads, staffing ratios, appropriate training, sources of distraction and their relationship to fatigue and reduced
alertness, and sleep deprivation, as well as providing appropriate training. Avoiding reliance on memory and vigilance can be accomplished in simple ways, such
as instituting reminder systems and color coding, eliminating look-alike and
sound-alike products, wisely using checklists and protocols, and employing more
complex automated systems that may prevent many errors (though they may also
introduce new sources of error). Simplification and standardization are key
principles not only in delivering effective services, but also in making them safer.
For example, standardization of data displays so that all are expressed in the same
units, of equipment so that on–off switches are in consistent locations, of the
location of supplies and equipment, of order forms, and of prescribing conventions can prevent many errors (Institute of Medicine, 2000).
Designing procedures to make errors visible can also improve safety. Although human beings will always make errors, procedures can be designed so
that many errors are identified before they result in harm to patients. For example, pharmaceutical software can alert the prescriber to an incorrect dose or
potential interaction with another medication (Institute of Medicine, 2000).
Designing procedures that can mitigate harm from errors is a third means of
improving patient safety. Examples of this strategy are having antidotes and upto-date information available to clinicians; having equipment that is designed to
default to the least harmful mode; and ensuring that teams are trained in effective
recovery from crises, such as unexpected complications during operative procedures (Institute of Medicine, 2000).
Mass Customization
Mass customization involves combining the uniqueness of customized products and services with the efficiencies of mass production. In manufacturing, this
strategy has been developed as a way to give customers exactly what they want in
a way that is feasible from a business standpoint—that is, quickly, at an acceptable cost, and without added complexity (Pine et al., 1995).
With reference to the three levels of predictability discussed earlier, mass
customization is the design approach to Level 2 (patients with moderate levels of
predictability of needs). Patients can often be grouped according to their need for
a common set of services. For example, many medical conditions are defined in
terms of their grade or degree of severity (e.g., cancer staging), degree of control
achieved (e.g., controlled or uncontrolled hypertension), or level of risk (e.g.,
high- or low-risk pregnancy and the Glasgow trauma scale). With good information about the past needs and preferences of patients, it is often possible to
standardize processes of care within a given stratum. It is possible to predict
fairly accurately, for example, what proportion of patients will choose a variety
of options, such as a group versus individual visit for management of a condition.
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In a non-health care example, hotels such as the Ritz Carlton keep track of their
customers’ preferences so they can be offered appropriate services (Gilmore and
Pine, 1997).
Yet patients thus grouped are not identical, and the health system should be
responsive to differences in their preferences and special needs. Mass customization involves attempting to standardize the common set of services needed by
many patients while customizing or tailoring other aspects of those services to
respond to individual preferences and needs. In the computer world, Internet
sites can cater to “segments of one” by efficiently providing each customer with
products that match his or her preferences (Leibovich, 2000). Likewise, the use
of independent modules means that computer products can be assembled into
different forms quickly and inexpensively (Feitzinger and Lee, 1997). Gateway
is an example of a retail computer company that uses modules (such as varying
amounts of memory or hard drive capacity) in mass customizing its products for
the consumer. This use of modules for mass customization can be applied to the
health care arena, for example to patients with congestive heart failure who need
acute care. Modules for admission to a hospital or nursing home, for family
education, and for rehabilitation can be drawn on and combined for individual
patients. Another example is the steps in patient care, which can be thought of as
a series of modules, such as (1) prescribing a medication, (2) assessing and
encouraging adherence to therapy, and (3) monitoring patient outcomes. In these
examples, the 80/20 approach also applies; that is, for each module, the set of
options should be appropriate for 80 percent of patients.
In applying the principle of mass customization, differentiation is the last
step—in industry, an example is manufacturing all products in the same way up
to the addition of the product color. A health care example is having standardized
instructions for patients with a given health problem, but writing in further information for those with additional health conditions.
Continuous Flow
When a patient calls to make an appointment, our philosophy is: If your doctor
is here today, you will see your doctor.—Primary care practice
We have bedside registration in the emergency department. Each room receives a portable computer rolled in on a cart. Computer orders for lab and
pharmacy are entered from the bedside.—Emergency department
Each morning we make rounds on all 34 intensive care patients. The discussion
includes pointed, patient-oriented reports, social as well as medical needs. All
such issues can be dealt with and work begun at once.—Intensive care unit
If a patient calls in with a breast lump, she is usually seen within a day or so.
First she sees her primary care provider, then she is sent to us for a mammogram—usually an ultrasound as well. We can do what we think should be done
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right then—a biopsy and surgery if needed. Usually everything is done within
1 or 2 days.—Breast care center
Volume has dramatically increased here. We have had to change the way we
work. Although most ERs have 12-hour shifts, we shortened the shifts to 9
hours. We have a system where there is “virtual on-call.” Physicians have
agreed in advance that if our tracking system shows that the cycle time from the
arrival of a patient to being seen by a doctor is past a specific threshold, they
will stay longer, even if more help is there or on its way.—Emergency department

Continuous flow, sometimes referred to as “a batch size of one,” is an important design concept in which the system is designed to match demand so there is
no aggregation of persons or units during processing. It represents the theoretical
optimum for any production or service delivery system. In health care, application
of this principle involves examining current assumptions about patient demand
and redesigning the care process to better correspond to the characteristics of the
demand curve (Murray and Tantau, 1998; Nolan et al., 1996).
If clinicians and managers assume that patient demand is insatiable, health
care systems and individual practitioners must find ways to manage this demand.
Management of demand generally entails using barriers, such as waiting, to dissuade some people from seeking services or reducing the need to use resources
that could be used elsewhere, or both. Alternatively, if the assumption is that
patient demand is steady, predictable, and reasonable, then continuous flow is a
more appropriate and effective solution. Some of the most advanced examples of
continuous flow have been pioneered by office practices that use “open-access”
scheduling (Grandinetti, 2000; Murray, 2000; Terry, 2000). Most scheduling
systems rely on distinguishing between urgent and nonurgent requests for appointments; the result is often waits of 2 weeks for a nonurgent appointment and
several months for a physical examination. As a result, many patients do not
keep their appointments (Bowman et al., 1996; Festinger et al., 1995). In an
open-access system, office staff do not triage patients who call for an appointment on the basis of whether they believe those patients need to be seen that day.
Patients can schedule an appointment and be seen the same day, if they wish, by
their doctor (or nurse practitioner) if that individual is in. Continuous flow does
not, however, mean that patients must be fit into a lock-step process. If they
prefer to wait or schedule an appointment for the future, they are always free to
do so.
To implement such a program and match demand with resources requires
that a practice first deal with its backlog of future appointments. Once it has
implemented an open-access process, the practice will have only one scheduling
system for all patients. Practices that have implemented open access report that
they are able to see as many or more patients as before; that they finish the day on
time and with personnel less exhausted; and that they are providing more appro-
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priate—effective, patient-centered, timely, and probably safer—care (Institute
for Healthcare Improvement, 2000).
Under a system of continuous flow, as opposed to batch flow, practitioners
dictate notes, take care of other tasks after a patient’s visit, and respond to telephone messages as they occur or as patients are seen, rather than “batching” such
tasks to be addressed at the end of the day. In the case of telephone messages, for
example, batching often results in repeated calls by patients who are not certain
their message has been received, repeated calls to patients who may be on their
way home from work by the time the message is returned, delays in managing
medications or in providing information about laboratory tests and instructions
for self-care, and sometimes greater anxiety and suffering.
Production Planning
We reorganized into teams 2 years ago. An MD, RN, and Medical Assistant
form a team. We have six or seven teams; each team sees a panel of 1200
patients. Each team sees patients for a 4 1/2-hour block of time per day. The
morning starts with a 30-minute meeting to review appointments that are scheduled for the day. Then the compressed clinic day. Then time for charting each
afternoon. We have practice management time that is scheduled every week.
Patients are not scheduled for that time. That time is for reviewing data, collecting data. It’s funny, but you can see almost the same number of patients
during a compressed clinical day as during a full day. The teams are staggered
throughout the day so that we can be open from 8 a.m. to 8 p.m. The number of
teams is scheduled to match times when patient demand is the greatest.—Primary care practice

Production planning has been used in other industries to find the best way to
allocate staff, equipment, and other resources to meet the needs of customers, as
well as to reduce costs. Application of the principle depends on a detailed
understanding of work processes, specifically, the identification of repetitive
patterns of work.
Although the needs of patients and the work required to meet those needs
will vary from day to day, all clinical practices have a natural rhythm defined by
a period—for example, a week—after which the nature of the work repeats. One
method of production planning involves the use of a repetitive master schedule to
make the best use of resources in meeting patient needs. Creating such a schedule necessitates defining the work to be done, assembling a team suited to perform the work, understanding the time period within which the work repeats, and
making work assignments based on the standard time period. If a master schedule can be built for a typical week, it can be used with minor adjustments for any
week. The repetitive master schedule serves a variety of purposes. Its primary
purpose is to match resources to the needs of patients, but it also provides a
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method for understanding complex systems and designing better production processes.
Summary
The reengineering principles described in this section—system design using
the 80/20 approach, design for safety, mass customization, continuous flow, and
production planning—are used by other industries, and, as indicated in the accompanying quotations, by teams across a range of health care settings that
include ambulatory office practices, hospital units, emergency departments, and
hospices. Such engineering principles illustrate what is meant by focusing at a
system level. They enable health care teams to organize their resources effectively to better meet patient needs, and make medical practice more satisfying
without driving up costs. Such deliberate crafting of systems of care results not
in impersonal, one-size-fits-all care processes. Rather, it makes care safer, enables standardization where appropriate, and at the same time results in situations
that meet the unique needs of each patient.
Making Effective Use of Information Technologies
Spending 1 hour each day online, I send 800–900 e-mails each month. In my
former visit-based model, I would see 400–500 patients each month. Now I see
200 patients each month, in unhurried and more time intensive visits, but I
communicate with over 1,000 patients each month. I feel less stressed and my
patients receive better care.—Primary care practice

Chapter 7 examines in detail the potential role of information technology in
improving quality. Information technology can reduce errors and harm from
errors (Bates et al., 1998; Raschke et al., 1998), make up-to-date evidence and
decision support systems available at the point of patient care (Berner et al.,
1999; Classen, 1998; Evans et al., 1998; Hunt et al., 1998), support research
(Blumenthal, 1997), help make quality measurement timely and accurate
(Schneider et al., 1999), improve coordination among clinicians, and increase
accountability for performance (Blumenthal, 1997; National Committee for Quality Assurance, 2000).
Increasingly, secure Internet and intranet applications are making it possible
for clinicians and patients to communicate with one another more easily, for upto-date evidence about what works to become increasingly accessible, and for
clinical data to be shared in a timely fashion (Cushman and Detmer, 1998; Science Panel on Interactive Communication and Health, 1999). Some organizations have begun to implement Internet applications for their patients for such
purposes as obtaining health information, communicating with one another, reading information about physicians and staff, and viewing schedules for health
education classes (Kaiser Permanente Online, 2000).
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Information technology can provide laboratory results and other findings, as
well as tools that help clinicians apply the health literature when making diagnoses and deciding among therapeutic approaches. The validity of the information used for such decision making is obviously critical. Also important is a user
interface that matches clinical workflow, cognitive style, and the time constraints
of clinical practice (Kibbe and Bard, 1997b), a need that can be addressed by
vendors, experts in medical informatics, and usability experts. The widespread
adoption of Web-based browsers to interface with data systems has influenced
medical informatics, increasing the likelihood of its acceptance and use in health
care settings.
Systems that can access and combine data from many sources should be able
to evolve with the uses to which they are put, the changing demands of the health
care environment, and advances in technology. Such systems should be able to
access all patient data wherever clinical decisions are made. They should be able
to access the evidence base and decision supports, such as clinical practice guidelines. They should provide efficient means of entering orders and retrieving
results. They should help practitioners coordinate activities whether they occur
in the inpatient, outpatient, home, or other settings.
A handful of health care organizations have made impressive gains in automating clinical information—for example, the health systems of the Department
of Veterans Affairs and Intermountain Health Care (in Salt Lake City, Utah)—
but overall progress has been slow. Barriers to moving forward include the many
policy (e.g., privacy concerns), technical (e.g., data standards), financial (e.g.,
capital requirements), and human factors (e.g., clinician acceptance) considerations discussed in Chapter 7.
Managing Clinical Knowledge and Skills
We have an intranet throughout the system that enables physicians to see the
latest guidelines and recommendations about screening and to find out where
each of their patients is in this care process.—Health plan–based breast care
center
Our protocols for brain edema were going well. However, new literature
emerged. One of the neurosurgeons recommended that we revamp the protocols to incorporate the new findings. He gathered the evidence, and the first
protocol was designed by a team headed by a unit nurse. The protocol was soon
standardized, and ownership was created at the physician and nurse level.—
Intensive care unit
All surgeons who join the staff, regardless of seniority, start by assisting, then
being assisted in 150 cases before being left on their own. If we are not completely confident they have mastered the technique, supervision is extended to
another 100 cases. The secret of success is in everyone using the same technique. It decreases complications and is more cost-effective.—Small hospital
specializing in two procedures
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If the Respiratory Therapist notes an abnormal lab value, he or she is comfortable not just taking a blood sample and reporting it, but managing it. The
technicians are caregivers. Expectations have changed. They [adjust] therapy
to within physiological parameters. They are cross-trained so that they can take
on nursing tasks, for example, starting IVs when needed. When fully trained
and confident, they may tell an admitting doc that a patient is not ready to have
a ventilator tube removed.—Intensive care unit

A key challenge for organizations, requiring a range of competencies, is
translating the evidence base into practice. The competencies involved include
tracking and disseminating new information, managing the clinical change that
helps incorporate new information into practice, and ensuring that health care
professionals have the skills they need to make use of new knowledge. All such
competencies are interrelated. New information and technologies may require
new skills. And new technologies, such as simulation, may enhance skills, such
as those involved in performing surgical procedures or managing crises.
As described in greater detail in Chapter 6, the flood of new information that
is relevant to practice can no longer be managed adequately by individual clinicians trying to keep up with the literature and attending conferences or lectures
(Davis et al., 1999; Weed, 1999). One new approach to timely management of
information involves including clinical librarians as a part of clinical care teams,
for example, on morning rounds or on call, to note questions and search the
literature for the best and most relevant information (Davidoff and Florance,
2000). Another response is to create easily accessible systematic reviews of the
literature, using well-understood criteria for determining the strength of evidence
and the generalizability of findings. Such systematic reviews, though important,
are only the first stage, however, in disseminating the flow of new knowledge and
translating it for use with individual patients. First, clinicians need evidencebased guidelines that make clear which steps are well founded and which are
based on expert consensus (Institute of Medicine, 1992). These efforts may
occur within practices or larger institutions, or may be developed by external
entities such as specialty groups, independent organizations established for the
purpose, or governmental groups. Whatever the source of such guidelines, any
group that uses them needs to understand their validity and ensure that they are
kept up to date.
Ensuring that new knowledge is incorporated into practice also requires a
thorough understanding of how change is managed most effectively in health
care, including the barriers to and facilitators of change. Knowledge about why
guidelines are or are not used is accumulating, and experts now better understand
the circumstances in which such strategies as education, administrative changes,
incentives, penalties, feedback, and social marketing are likely to be effective
(Greco and Eisenberg, 1993; Grol, 1997; Oxman et al., 1995; Solberg et al., 2000;
Wensing et al., 1998) and why the translation of research findings to date has
been characterized as “slow and haphazard” (Grol and Grimshaw, 1999).
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One strategy for successfully managing change is to design guidelines and
implementation processes so that it is easier to apply the best evidence than not to
do so. This strategy begins with a systematic review of the evidence, but attends
to the creation of clinical guidelines or protocols that match the logic and flow of
care. Implementing this strategy also requires agreement on the part of clinicians
that they will use the new guidelines and protocols, as well as the resources
needed to redesign care processes (despite such resources often being scarce) so
that the guidelines and protocols will become an integral and efficiently designed
element of the care process.
Health care requires complex, sophisticated judgments and psychomotor
skills, perhaps at a level unmatched in any other field. Other industries test
judgment and psychomotor skills. In aviation, for example, simulations are used
to assess competence and to help pilots improve their judgment and skills. Medicine has traditionally relied on cognitive testing of knowledge, not of judgment or
skills. The field also relies on privileges granted by hospitals using various levels
of rigor to assess professionals’ skills, but such mechanisms do not include testing to ensure that those skills are current and have not deteriorated.
Making use of new knowledge may require that health professionals develop
new skills or that their roles change. New skills might include basic technical
proficiency, for example, in executing a procedure, using equipment, and interpreting data from new tests and devices. Managing new knowledge may also
require the use of new psychosocial skills to elicit behavior change in patients
and colleagues. Other new skills might include designing data collection efforts
and managing and interpreting quality-of-care information. Finally, incorporating new knowledge requires skilled leadership to engage the participation of
health professionals in collaborative teams. Leaders need to devote explicit
attention to ensuring that the most appropriate individuals are trained in, maintain
competence in, and are supported in their new tasks.
Developing Effective Teams
There has been a radical change since we introduced teams. You can see it
even where they hang out. Before the docs were together, the nurses together,
etc. But now the team hangs out with the team. At the morning meetings, you
may see the medical assistants providing the leadership. The medical director
calls it the “fast break”—three people on the floor and anybody can finish the
play.—Primary care practice
[The doctors] are worried about managing clinical conditions. They work under pressure and stress and try to find a way to control it. They all claim that
“my patients are sicker.” I reply, “Give me your sickest patients—those with
congestive heart failure, the ones on coumadin, patients with diabetes, hypertension, the old, sick people, anyone who seems to require more than the average resources and time.” When they ask why I would say this, I reply, “Be-
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cause I will enlist help, resources—clinical pathways, care managers.” We
provide these resources to the practice and should never charge [or penalize] the
doctors for this help. Doctors have not learned yet how to enhance the team
with other kinds of providers—health education, behavioral medicine, physical
therapy, pharmacy.—Primary care practice

Organized work groups, or multidisciplinary teams, have become a common
way to organize health care, and considerable attention has been focused on their
value and functioning. Such teams are found in primary care practice, in the
focused care of patients with chronic conditions, in critical acute care (the intensive care unit, trauma units, operating rooms), and in geriatrics and care at the end
of life. In such settings, smooth team functioning is needed because of the
increasing complexity of care, the demands of new technology, and the need to
coordinate multiple patient needs (Fried et al., 2000). Nonphysician team members may increase efficiency (e.g., drawing blood, giving immunizations); substitute for physicians (e.g., care for patients with simple, well-defined problems);
and complement physicians (Starfield, 1992) by filling roles that physicians may
not perform well or may be reluctant to undertake, such as counseling about
behavior change or performing highly technical diagnostic tests. Such distributions of roles and tasks change dramatically over time. Many tasks, such as
monitoring and adjusting equipment for an ill newborn after hospital discharge,
have been taken over by family members and patients themselves (Hart, 1995;
Lorig et al., 1993, 1999; Von Korff et al., 1997).
An IOM study of small work teams at the front lines of patient care (Donaldson and Mohr, 2000) included asking practitioners and staff who worked together
on a daily basis about that experience. Respondents cited the importance of
collaborative work both for clinical care and for improvement efforts. They
emphasized the need to base quality improvement work within the team and to
recognize the contributions that all members of the group could make, with
various individuals taking leadership roles for specific improvement activities.
They also described new or expanded roles and the need for coaching and training new members of the team in their work relationships.
Effective working teams must be created and maintained. Yet members of
teams are typically trained in separate disciplines and educational programs,
leaving them unprepared to enter practice in complex collaborative settings. They
may not appreciate each other’s strengths or recognize weaknesses except in
crises, and they may not have been trained together to use established or new
technologies (Institute of Medicine, 2000). An enormous amount of knowledge
has been accumulated about team creation and management, including effective
communication among team members (Fried et al., 2000). In commercial aviation, for example, emphasis is placed on crew resource management because of
its importance to airline safety, and communication among flight personnel has
become a special focus of proficiency checks by certified examiners (e.g., during
simulated emergencies).
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Considerable research has gone into identifying the characteristics of effective teams (Fried et al., 2000). These characteristics include (1) team makeup,
such as having the appropriate size and composition and the ability to reduce
negative effects of status differences between, for example, physicians and nurses;
(2) team processes, such as communication structures, conflict management, and
leadership that emphasizes excellence and conveys clear goals and expectations;
(3) the nature of the team’s tasks, such as matching roles and training to the level
of complexity and promoting cohesiveness when work is highly interdependent;
and (4) the environmental context, such as obtaining needed resources and establishing appropriate rewards. Effective teams have a culture that fosters openness,
collaboration, teamwork, and learning from mistakes. Shortell et al. (1994) have
demonstrated a significant relationship between better interaction among team
members in intensive care units and decreased risk-adjusted length of stay. Such
interaction includes the dimensions of culture, leadership, communication, coordination, problem solving, and conflict management.
Research on team interactions has also demonstrated that teams often fall
short of the expectations of their clinical leaders, members, and administrative
managers (Pearson and Jones, 1994). One reason is that medical education
emphasizes hierarchy and the importance of assuming individual responsibility
for decision making. An emphasis on personal accountability comes at the price
of losing the contribution of others who may bring added insight and relevant
information, whatever their formal credentials. Acculturation to medical roles
makes it difficult for members of a team to point out or admit to safety problems
and thereby prevent harm. Indeed, challenges to those in positions of power and
authority by nurses, physicians in training, and others is notoriously difficult and
discouraged (Helmreich, 2000; Institute of Medicine, 2000). Avoiding overt
hostility over a slip or lapse and acknowledging shared knowledge and proficiency when recovering from unexpected patient events (Helmreich, 2000) are
examples of how strong collaborative working relationships can improve patient
safety.
In health care environments characterized by uncertainty, instability, and
variability (such as operating rooms and intensive care units), high levels of
stress are common (Mark and Hagenmueller, 1994; Perrow, 1967). Other environments do not have the level of instability and uncertainty associated with
critical care units and operating suites, yet the complexity of patients’ needs still
necessitates highly effective coordination of resources across a spectrum of settings, disciplines, and the community. An example is the care of frail elderly
patients, in which the ability to coordinate care and assemble effectively functioning health care teams is paramount, and flexibility in role functioning may be
key.
In Chapter 3, new rule 10 emphasizes the importance of collaboration for
effective team functioning. What is sometimes thought to be collaboration, however, may in fact be uncoordinated or sequential action rather than collaborative
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work. That is, the work of each individual may be efficient from the perspective
of his or her own tasks, but overall the efforts are suboptimal and do not serve the
needs of patients. An example of suboptimization may occur when an elderly
woman breaks her hip and comes to the emergency department. She may spend
several hours receiving x-rays and being stabilized and will certainly need to be
admitted. At the end of this time, someone may call to notify the nursing staff
that the patient is being admitted, and several hours more may elapse while
admission orders are written and the patient’s room is made available. When
emergency department and floor staff collaborate, notification is given immediately after the patient arrives in the emergency department so that the admission
process can begin, and the patient can go from the emergency department directly
to her hospital room, where she will be much more comfortable. In such cases
and in many others, running parallel processes reduces delays and improves
outcomes (Nugent et al., 1999).
Coordinating Care Across Patient Conditions, Services,
and Settings Over Time
That is fundamental to what is important to me—that the focus be on the individual—a complex person—and you try to do the best you can for them. It
seems odd to say, but that is what is fun. We did focus groups with families and
learned key things that are important: (1) the organization and delivery of care,
(2) shared medical decision making, (3) treating each person as an individual,
and (4) attending to those who care for and love the dying person. The building
blocks to accomplish this are information and education of the patient and
family, coordination, and continuity.—Hospice

Another key challenge for organizations is coordination (or clinical integration) of work across services that are complementary, such as emergency response units, emergency departments, and operating suites, or across primary
care practices, specialty practices, and laboratories to which patients are referred.
Clinical integration can be defined as “the extent to which patient care services
are coordinated across people, functions, activities, and sites over time so as to
maximize the value of services delivered to patients” (Shortell et al., 2000a). In
particular, coordination encompasses a set of practitioner behaviors and information systems intended to bring together health services, patient needs, and streams
of information to facilitate the aims of care set forth in Chapter 2. For example,
coordination may involve ensuring that treating physicians are informed about
diagnostic results, therapies attempted during an earlier hospital admission, and
the effectiveness of those efforts. Coordination may involve nurse case managers
transmitting information to both primary and specialty care practitioners about a
patient’s unmet needs. Such coordination may be facilitated as well by procedures for engaging community resources (such as social and public health ser-
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vices) and other sites of care (such as hospice or home care) when and as
appropriate.
Coordination of care across clinicians and settings has been shown to result
in greater efficiency and better clinical outcomes (Aiken et al., 1997; Gittell et al.,
2000; Knaus et al., 1986; Shortell et al., 1994, 2000a, 2000b). Optimizing care
for a patient with a complex chronic condition is challenging enough, but optimizing care for patients with several chronic conditions and acute episodes, as
well as meeting health maintenance needs, represents an extraordinary challenge
for today’s health care systems (MacLean et al., 2000; Shortell et al., 2000a).
The challenges arise at many organizational levels and across the full range of
tasks, including the design, dissemination, implementation, and modification of
care processes and the payment for these tasks. What is important to patients and
their families is that effective systems for transferring patient-related information
be in place so that the information is accurate and available when needed. Patients
and their families need to know who is responsible for decisions and can answer
questions, and to be assured that gaps in responsibility will not occur.
Some problems—such as substance abuse, AIDS, and domestic violence—
are so interrelated that they appear to require a comprehensive rather than problem-by-problem approach (Shortell et al., 2000a). Other problems require assembling and making the best use of an array of resources, such as the numerous
federal programs that might be involved in obtaining and paying for a wheelchair
for a child with special needs. In any case, if care is to move beyond single
solutions crafted by individual clinicians (as in the Stage 1 delivery of care
described earlier in this chapter), it will require an accurate understanding of
patient needs so that standard processes can be provided and individual solutions
crafted as appropriate. Newly developed infrastructures, information technologies, and well-thought-out and -implemented modes of communication can reduce the need to craft laborious, case-by-case strategies for coordinating patient
care. A variety of other mechanisms can improve coordination, such as involving
a combination of individuals (e.g., clinicians, members of multidisciplinary teams,
care managers), along with patients and their families.
Some patients and their families become so expert in their condition that they
choose to coordinate care for themselves or a family member. Those who do so
are likely to need new skills in accessing information and new technologies for
structuring and conveying information to others who are involved in their care.
For example, patients can contribute to flow sheets, respond to questions about
changes in health status, or upload data from micromonitoring devices worn on
the body or from home monitoring devices. Not all patients or their families (or
perhaps even most) will choose or be able to become central actors in coordinating their own care, however. In such cases, appropriate mechanisms within the
delivery system must be available to meet this responsibility.

Copyright © National Academy of Sciences. All rights reserved.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

BUILDING ORGANIZATIONAL SUPPORTS FOR CHANGE

135

One means of improving coordination is based on what are sometimes called
clinical pathways. These blueprints for care set forth a set of services needed for
patients with a given health problem and the sequence in which they should take
place. For some conditions, a set of clearly identified processes should occur. In
complex adaptive systems such as health care, however, few patient care processes are linear (such as the transition from hospital to nursing home). Rather,
most organizational processes are reciprocal and interdependent (Thompson,
1967), and coordination requires the design of procedures that are responsive
both to variations among individual patients and to unexpected occurrences.
Incorporating Performance and Outcome Measurements for
Improvement and Accountability
We have a Clinical Roadmap team for breast cancer screening. The team has
formulated four criteria for success that include process and outcome measures.
They are (1) the proportion of women in our population who have received care
in the last 2 years; (2) the number of women who came to the screening program when invited; (3) the number of women in the program who develop a late
stage disease; and (4) survey responses during the time of enrollment in the
program. These criteria give us specific as well as broad measures of success.—Breast care center
We have a clinical “instrument panel.” We measure cycle time, patient satisfaction, phone calls (incoming and outgoing), proportion reaching treatment
goals for hypertension, operating costs per visit, proportion of patients seeing
their provider of choice, available appointments, team morale, practice size, and
proportion of pap smears in eligible women.—Primary care practice
The main outcome measure is risk adjusted mortality. We compare ourselves
quarterly to similar institutions for observed versus predicted mortality on one
axis and resource consumption on the other. Using 50 percent random sampling, we track mortality, admission and discharge rates, length of stay, number
of patients readmitted to the ICU, and reintubation rates. This helps us know if
changes that affect efficiency are affecting quality of care. Although our admissions are up, length of stay is down significantly, and our reintubation rate is
very low.—Critical care unit

Although we generally think of individuals as learning and enhancing their
capabilities, it is also possible to think of an organization as learning—increasing
its competence and responsiveness and improving its work (Davies and Nutley,
2000). The committee believes moving toward the health system of the 21st
century will require that health care organizations successfully address the challenge of becoming learning organizations. A decade ago, Senge and others
(Argyris and Schön, 1978; Senge, 1990) described such organizations as those
that can learn quickly and accurately about their environment and translate this
learning to the work they do. This idea has been incorporated in the work of

Copyright © National Academy of Sciences. All rights reserved.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

136

CROSSING THE QUALITY CHASM

many companies, most outside of health care—such as 3M, Boeing, the Cadillac
Division of General Motors, Fedex, Motorola, and Xerox—whose drive to reduce defects and improve quality and customer service has been recognized by
the Malcolm Baldrige National Quality Award (National Institute of Standards
and Technology, 2000b).
In Senge’s terminology, “single-loop” learning results in incremental improvements in existing practice. In health care it might involve efforts to decrease waiting time for follow-up appointments for patients who have an abnormal laboratory test result. Another feature of learning organizations is their
reexamination of mental models or assumptions on which they base their work,
giving rise to “double-loop” learning. An example of double-loop learning is
rethinking and reorganizing all ancillary and specialty medical services for women
in a breast care center to eliminate any waiting between reporting of abnormal
mammographic findings, definitive diagnosis, and therapy.
A critical feature of learning organizations is the ability to be aware of their
own “behavior.” In organizational terms, this means having data that allow the
organization to track what has happened and what needs to happen—in other
words, to assess its performance and use that information to improve. The
committee is convinced that a major tool for accomplishing this critical function
is the investment in and use of an effective information infrastructure to develop
a balanced set of measures on, for example, clinical and financial performance,
patient health outcomes, and satisfaction with care (Nelson et al., 1996). It is
important that such measures be balanced—that they include a variety of measures so that when changes are made in processes, such as to increase efficiency,
other outcomes, such as patient health, are not adversely affected.
Clinical practices that participated in the IOM study of exemplary practices
(Donaldson and Mohr, 2000) described how routine measurement has become
part of their production process. Ideally, such measures can be aggregated for
external reporting, whether to support contract discussions or to help patients
make choices about where and from whom to seek care. Building measurement
into the production process can counter the perception on the part of many health
care leaders that reporting is a burden. Such a perception results when organizations must respond to numerous demands from external groups for quality measures, especially if those measures lack specificity or relevance to the clinical
teams that must generate them.
Measures need not involve expensive, large-scale, long-term evaluation
projects to be useful. New methods that use sampling and small-scale rapid-cycle
testing, modification, and retesting are proving useful in dynamic settings such as
patient care units (Berwick, 1996; Langley et al., 1996). As other world-class
businesses have learned, including American industry giants (Walton and Deming, 1986), attention to improving quality includes continuous monitoring, often
based on small samples of events, that can provide organizations with timely data
at the front lines to manage the processes of concern (James, 1989; Rainey et al.,
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1998; Scholtes, 1988). In the IOM study of exemplary practices, several health
care teams described their use of such methods to manage their care processes
(Donaldson and Mohr, 2000).
It’s an incredible relief to try small changes on a small scale. It’s so simple it’s
brilliant. We had been managing indigent diabetic patients for years and didn’t
think we could do any better. The providers believed that these people are so
hard. But the patients responded to the changes we made. You have to craft
something that is doable. You have to look for the simplicity in complex
things.—Diabetic management group for underserved minorities
We have embraced the concept of “real-time tracking.” We have developed a
“radar screen” that has 8 simultaneous processes continuously monitored. We
get information on the census in the ER, the status of the patients, the x-ray
cycle, etc. We know where in the process not only the patient is, but where the
system is. Each process measured is summarized on the screen by graphs. All
we have to do to obtain data is touch the screen. The graphs are equipped with
goal lines that are based on customer satisfaction, for example waiting time.—
Community based emergency department
The key word to describe a micro-system is homeostasis. A micro-system is
always changing and adapting, just like the human body. We have identified
the “pathophysiology” of a micro-system. It is powerful, yet very predictable.
Think about two downstream processes, x-ray cycle time and getting patients to
the floor. If the downstream [processes] get out of control, there are predictable
changes in the system. Occupancy in the ER goes up, the number of new
patients seen in the ER goes down, the number of free beds in the ER goes
down, and the cycle time between a patient’s arrival to a bed goes up. Eventually, every measurement goes up. When we obtain three consecutive 15-minute
intervals going the wrong way, we realize that something needs to be done.—
Community based Emergency Department.

LEADERSHIP FOR MANAGING CHANGE
The role of leaders is to define and communicate the purpose of the organization clearly and establish the work of practice teams as being of highest strategic importance. Leaders must be responsible for creating and articulating the
organization’s vision and goals, listening to the needs and aspirations of those
working on the front lines, providing direction, creating incentives for change,
aligning and integrating improvement efforts, and creating a supportive environment and a culture of continuous improvement that encourage and enable success.
Learning organizations need leadership at many levels that can provide clear
strategic and sustained direction and a coherent set of values and incentives to
guide group and individual actions. The first criterion of performance excellence
for health care organizations listed by the Baldrige National Quality Program is

Copyright © National Academy of Sciences. All rights reserved.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

138

CROSSING THE QUALITY CHASM

the provision of “a patient focus, clear and visible values, and high expectations”
by the organization’s senior leaders (National Institute of Standards and Technology, 2000a). Indeed, strong management leadership in hospitals is positively
associated with greater clinical involvement in quality improvement (Weiner et
al., 1996, 1997).
Leaders of health care organizations may need to provide an environment for
innovation that allows for new and more flexible roles and responsibilities for
health care workers; and supports the accomplishments of innovators despite
regulatory, legal, financial, and sometimes interprofessional conflict (Donaldson
and Mohr, 2000). Leaders need to provide such an environment because the
learning, adaptation, and incorporation of best practices needed to effect engineering changes requires energy that is scarce in a demanding and rapidly changing environment.
At the level of front-line teams, leaders should encourage the members of the
team to engage in deliberate inquiry—using their own observations and ideas to
improve safety and quality. The individual who serves as leader may not be
constant over time or across innovative efforts, or be associated with a particular
discipline, such as medicine. What is important is for the leader to understand
how units relate to each other—a form of systems thinking—and to facilitate the
transfer of learning across units and practices.
Leaders of health care organizations must fill a number of specific roles.
First, they must identify and prioritize community health needs and support the
organization’s ability to meet these needs. Addressing community needs might
involve collaboration with other community or health care organizations and the
creation of new services. Examples include providing CPR training for a major
employer and identifying and alerting the community to patterns of injury, such
as the number of children with head injuries from bicycle accidents, or a newly
appearing occupational illness. Other examples include addressing the more
complex needs for coordinated local social and health services presented by lowincome ill elderly individuals or the need for more accessible substance abuse
treatment facilities. Leaders of organizations can support accountability to individual patients while also assuming responsibility for accountability to public
bodies and the community at large for the populations they serve.
Second, leaders can help obtain resources and respond to changes in the
health care environment, which have been rapid and unrelenting. Leaders must
ensure that their organization has the ability to change. Yet many leaders now
view their role as shielding and protecting the organization from environmental
pressures that may require them to change. Leadership should support innovation and provide a forum so that individuals can continuously learn from each
other. Organizations must invest in innovation and redesign.
Third, and perhaps the most difficult leadership role, is to optimize the
performance of teams that provide various services in pursuit of a shared set of
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aims. In any complex organization, there is danger in supporting some clinical
services (perhaps those that are most profitable) to the detriment of the whole
system. Leaders must strive to align the strategic priorities of their organization,
its resources (financial and human), and support mechanisms (e.g., information
systems). Balancing these elements can be extremely difficult and requires leaders to have a performance measurement capability that includes measures of
safety, effectiveness, patient-centeredness, timeliness, efficiency, and equity.
Fourth, leaders can support reward and recognition systems that are consistent with and supportive of the new rules set forth in Chapter 3 and that facilitate
coordination of work across sets of services as necessary. Organizations should
support an environment in which incentives to provide effective care are not
distorted before they reach caregivers. An example of distortion is a payment
system based solely on the numbers of home care visits made by a visiting nurse
per day. This sort of productivity measure prevents nurses from focusing on
patient needs. A system based on effectively caring for a given number of
patients recognizes that a predictable mix of needs will occur over a period of
time, and can encourage small teams to organize themselves to meet those needs.
Such decision making can be very difficult, especially in the current economic
environment and payment system (see Chapter 8).
Fifth, leaders need to invest in their workforce to help them achieve their full
potential, both individually and as a team, in serving their patients. The resulting
interpersonal and technical competence can produce the synergies and improved
outcomes that emerge from collaborative work.
Although the leadership roles described are not novel, the orientation toward
facilitating the work of health care teams represents a fundamental shift in perspective. The new rules set forth in Chapter 3 and the engineering principles
described in this chapter will require strong and visible leadership with corresponding reward structures. All organizations must overcome their inherent
resistance to change. It is role of leaders to surmount these barriers by visibly
promoting the need for improvement, becoming role models for the required new
behaviors, providing the necessary resources, and aligning recognition and reward systems in support of improvement goals. Leadership’s role in promoting
innovation, gathering feedback, and recognizing progress is essential to successful and sustained improvement.
Finally, leaders must recognize the interdependence of changes at all levels
of the organization—individual, group or team, organizational, and interorganizational—in addressing the six challenges discussed in this chapter. For example,
providing additional training in error correction or technical skill development to
individuals without recognizing that they work as part of a team will have little
impact. Similarly, working to develop more effective teams without recognizing
that they are part of a complex organization with frequently misaligned incentives will have little effect on improving quality. Likewise, trying to redesign
organizational structures and incentives and revise organizational cultures with-
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out taking into account the specific needs of teams and individuals is likely to be
an exercise in frustration. And attempting to make changes at any of these levels
without recognizing the larger interorganizational networks that include other
providers, payers, and legal and regulatory bodies (as discussed in subsequent
chapters) is likely to result in the waste of well-intended plans and energy.
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Applying Evidence to Health Care Delivery

Substantial investments have been made in clinical research and development over the last 30 years, resulting in an enormous increase in the medical
knowledge base and the availability of many more drugs and devices. Unfortunately, Americans are not reaping the full benefit of these investments. The lag
between the discovery of more efficacious forms of treatment and their incorporation into routine patient care is unnecessarily long, in the range of about 15 to
20 years (Balas and Boren, 2000). Even then, adherence of clinical practice to
the evidence is highly uneven.
A far more effective infrastructure is needed to apply evidence to health care
delivery. Greater emphasis should be placed on systematic approaches to analyzing and synthesizing medical evidence for both clinicians and patients. Many
promising private- and public-sector efforts now under way, including the
Cochrane Collaboration, the ACP Journal Club, and the Evidence-Based Practice
Centers supported by the Agency for Healthcare Research and Quality, represent
excellent models and building blocks for a more comprehensive effort. Yet
synthesizing the evidence is only the first step in making knowledge more usable
by both clinicians and patients. Many efforts to develop clinical practice guidelines, defined as “systematically developed statements to assist practitioner and
patient decisions about appropriate health care for specific clinical circumstances,” flourished during the 1980s and early 1990s (Institute of Medicine,
1992). Although the translation of evidence into clinical practice guidelines is an
important first step, however, the dissemination of guidelines alone has not been
a very effective method of improving clinical practice (Cabana et al., 1999).
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Far more sophisticated clinical decision support systems will be needed to
assist clinicians and patients in selecting the best treatment options and delivering
safe and effective care. Certain types of clinical decision support applications,
most notably preventive service reminder systems and drug dosing systems, have
been demonstrated to improve clinical decisions and should be adopted on a
widespread basis (Balas et al., 2000; Bates et al., 1999). More complex applications, such as computer-aided diagnosis, are in earlier stages of development
(Kassirer, 1994), but the potential for these systems to contribute to evidencebased practice and consumer-oriented care is great.
The spread of the Internet has opened up many new opportunities to make
medical evidence more accessible to clinicians and consumers. The efforts of the
National Library of Medicine to facilitate access to the medical literature by both
consumers and health care professionals and to design Web sites that organize
large amounts of information on particular health needs are particularly promising (Lindberg and Humphreys, 1999).
The development of a more effective infrastructure to synthesize and organize evidence around priority conditions and to improve clinician and consumer
access to the evidence base through the Internet offers new opportunities to
enhance quality measurement and reporting. A stronger and more organized
evidence base should facilitate the development of valid and reliable quality
measures for priority conditions that can be used for both internal quality improvement and external accountability. Broad-based involvement of private- and
public-sector groups and strong leadership from within the medical and other
health professions are critical to ensuring the success of this effort.
Recommendation 8: The Secretary of the Department of Health
and Human Services should be given the responsibility and necessary resources to establish and maintain a comprehensive program
aimed at making scientific evidence more useful and accessible to
clinicians and patients. In developing this program, the Secretary
should work with federal agencies and in collaboration with professional and health care associations, the academic and research communities, and the National Quality Forum and other organizations
involved in quality measurement and accountability.
The infrastructure developed through this public- and private-sector partnership should focus initially on priority conditions (see Chapter 4, Recommendation 5). Its activities should include the following:
• Ongoing analysis and synthesis of the medical evidence
• Delineation of specific practice guidelines
• Enhanced dissemination efforts to communicate evidence and guidelines
to the general public and professional communities
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• Development of decision support tools to assist clinicians and patients in
applying the evidence
• Identification of best practices in the design of care processes
• Development of quality measures for priority conditions
It is critical that leadership from the private sector, both professional and other
health care leaders and consumer representatives, be involved in all aspects of
this effort to ensure its applicability and acceptability to clinicians and patients.
BACKGROUND
Early definitions of evidence-based medicine or practice emphasized the
“conscientious, explicit and judicious use of current best evidence in making
decisions about the care of individual patients” (Sackett et al., 1996). In response
to concerns that this definition failed to recognize the importance of other factors
in making clinical decisions, more recent definitions explicitly incorporate clinical expertise and patient values into the decision-making process (Lohr et al.,
1998). Contemporary definitions also clarify that “evidence” is intended to refer
not only to randomized controlled trials, the “gold standard,” but also to other
types of systematically acquired information.
For purposes of this report, the following definition of evidence-based practice, adapted from Sackett et al. (2000), is used:
Evidence-based practice is the integration of best research evidence with clinical expertise and patient values. Best research evidence refers to clinically
relevant research, often from the basic health and medical sciences, but especially from patient-centered clinical research into the accuracy and precision of
diagnostic tests (including the clinical examination); the power of prognostic
markers; and the efficacy and safety of therapeutic, rehabilitative, and preventive regimens. Clinical expertise means the ability to use clinical skills and past
experience to rapidly identify each patient’s unique health state and diagnosis,
individual risks and benefits of potential interventions, and personal values and
expectations. Patient values refers to the unique preferences, concerns, and
expectations that each patient brings to a clinical encounter and that must be
integrated into clinical decisions if they are to serve the patient.

Evidence-based practice is not a new concept. One of its earliest proponents
was Archie Cochrane, a British epidemiologist who wrote extensively in the
1950s and 1960s about the importance of conducting randomized controlled
trials to upgrade the quality of medical evidence (Mechanic, 1998).
Evidence has always contributed to clinical decision making, but the standards for evidence have become more stringent, and the tools for its assembly and
analysis have become more powerful and widely available (Davidoff, 1999).
Prior to 1950, clinical evidence consisted of case reports, whereas during the
latter half of the 20th century, results of about 131,000 randomized controlled
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trials of medical interventions were published. Study designs and methods of
analysis have also become more sophisticated, and now include decision analysis, systematic review of the literature, meta-analysis, and cost-effectiveness
analysis.
Prior to 1990, efforts to incorporate evidence-based decision making into
practice encouraged clinicians to follow four steps. According to this approach,
when a patient presents a problem for which the decision is not apparent, the
clinician should (1) formulate a clear clinical question from that problem,
(2) search for the relevant information from the best possible published or unpublished sources, (3) evaluate that evidence for its validity and usefulness, and
(4) implement the appropriate findings (Davidoff, 1999).
During the last decade, it has become apparent that this strategy of training
and encouraging clinicians to independently find, appraise, and apply the best
evidence will not alone lead to major improvements in practice (Guyatt et al.,
2000; McColl et al., 1998). The relevant information is widely scattered across
the medical literature and of varying quality in terms of methodological rigor
(Davidoff, 1999). Advanced study is required to master and apply state-of-theart approaches to analysis of the literature. The demands and rigors of clinical
practice do not allow clinicians the time required to undertake this process on a
regular basis. Some have proposed a greater role for specially trained clinical
librarians to assist clinicians in framing clinical questions and identifying the
relevant literature (Davidoff and Florance, 2000). Many efforts are also under
way to make it easier for clinicians and patients to access and interpret the
findings of the literature.
SYNTHESIZING CLINICAL EVIDENCE
The most common approaches to synthesizing and integrating the results of
primary studies are the conduct of systematic reviews and the development of
evidence-based practice guidelines. Interest in applying both techniques has
increased dramatically in the last 15 years (Chalmers and Haynes, 1994; Chalmers
and Lau, 1993).
Systematic Reviews
Systematic reviews are scientific investigations that synthesize the results of
multiple primary investigations. Conduct of a systematic review to answer a
specific clinical question generally involves four steps (Cook et al., 1997):
• Conduct of a comprehensive search of potentially relevant articles using
explicit, reproducible criteria in the selection of articles for review
• Critical appraisal of the scientific soundness of the research designs of the
primary studies, including the selection of patients, sample size, and methods of
accounting for confounding variables (Cook et al., 1997; Lohr and Carey, 1999)
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• Synthesis of data
• Interpretation of results
There are two types of systematic reviews—qualitative and quantitative
(Cook et al., 1997). In a qualitative review, the results of primary studies are
summarized but not statistically combined. Quantitative reviews, sometimes
called meta-analyses, use statistical methods to combine the data and results of
two or more studies.
When applied properly, meta-analysis can be a powerful tool for reaching a
decision about the efficacy of alternative treatments in a more timely fashion than
is possible through the qualitative review of individual studies. A classic example is the case of the efficacy of thrombolysis in treating myocardial infarction
(Davidoff, 1999). In a review of 33 randomized controlled trials published
between 1959 and 1988 that examined the efficacy of thrombolysis in reducing
acute mortality, it was found that most studies “suggested” some benefit of
therapy; however, the outcomes varied considerably from one study to another,
and for the most part, the studies did not achieve statistical significance (Lau et
al., 1992). But through the use of meta-analysis techniques to combine the results
of multiple studies (thus increasing the statistical power), it was possible to
demonstrate by 1973 that the therapeutic efficacy of thrombolysis was statistically significant at the 0.05 level. Unfortunately, some medical textbooks in the
early 1990s still contained statements that thrombolysis was an unproven therapy
(Davidoff, 1999).
Systematic reviews are highly variable in their methodological rigor. In a
critical evaluation of 50 articles describing a systematic review or meta-analysis
of the treatment of asthma, for example, Jadad et al. (2000b) concluded that 40
publications had serious or extensive flaws. Reviews conducted by the Cochrane
Collaboration, discussed below, were found to be far more rigorous than those
published in peer-reviewed journals.
Two organized efforts are directed at conducting systematic reviews or metaanalyses. The first, the Cochrane Collaboration, was started in 1992 in Oxford,
England. The second, the Agency for Healthcare Research and Quality’s Evidence-Based Practice Centers program, started in 1997 and has resulted in the
establishment of 12 centers, located mainly in universities, medical centers, and
private research centers, that produce evidence-based reports on specific topics
(Agency for Healthcare Research and Quality, 2000b).
The Cochrane Collaboration is an international network of health care professionals, researchers, and consumers that develops and maintains regularly
updated reviews of evidence from randomized controlled trials and other research studies (Cochrane Collaboration, 1999). It currently comprises about 50
Collaborative Review Groups, which produce systematic reviews of various prevention and health care issues. The Collaboration maintains the Cochrane Library, a collection of several databases that is updated quarterly and distributed
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annually to subscribers on disk, on CD-ROM, and via the Internet. One of the
databases, The Cochrane Database of Systematic Reviews, contains Cochrane
reviews, and another, The Cochrane Controlled Trials Register, is a bibliographic
database of controlled trials. The Database of Abstracts of Reviews of Effectiveness includes structured abstracts of systematic reviews that have been critically
appraised by the National Health Services Centre for Reviews and Dissemination
in York, England; the American College of Physicians’ Journal Club; and the
journal Evidence-Based Medicine. The library also includes a registry of bibliographic information on nearly 160,000 controlled trials that provide high-quality
evidence on health care outcomes.
The Agency for Healthcare Research and Quality’s 12 Evidence-Based Practice Centers conduct systematic, comprehensive analyses and syntheses of the
scientific literature on clinical conditions/problems that are common, account for
a sizable proportion of resources, and are significant for the Medicare or Medicaid populations (Agency for Healthcare Research and Quality, 2000b). The
centers include universities (Duke University, The Johns Hopkins University,
McMaster University, Oregon Health Sciences University, the University of California at San Francisco, and Stanford University); research organizations (MetaWorks, the Research Triangle Institute, and the RAND Corporation); and health
care organizations and associations (New England Medical Center, and Blue
Cross and Blue Shield Association). Since December 1998, evidence reports
have been released on the following topics: sleep apnea, traumatic brain injury,
alcohol dependence, cervical cytology, urinary tract infection, depression, dysphagia,
sinusitis, testosterone suppression, attention deficit/hyperactivity disorder, and
atrial fibrillation (Eisenberg, 2000a).
In response to the rapid increase in the volume of and interest in systematic
reviews generated by the Cochrane Collaboration, the Evidence-Based Practice
Centers, and many other smaller-scale efforts, numerous journals specializing in
evidence-based publications have emerged. The first journal devoted exclusively
to systematic reviews and meta-analyses was the ACP Journal Club, first published in 1991. There are now a number of evidence-based journals, including
Evidence-Based Medicine, Journal of Evidence-Based Health Care, EvidenceBased Cardiovascular Medicine, Evidence-Based Mental Health, and EvidenceBased Nursing, as well as numerous “best-evidence” departments in other journals (Sackett et al., 2000).
One of the most recent evidence-based resources is Clinical Evidence, an
“evidence formulary” resulting from a collaborative effort of the British Medical
Journal and the American College of Physicians (Godlee et al., 1999). Clinical
Evidence is noteworthy because of its focus and organization around common
conditions. First published in June 1999, it includes summaries on the prevention
and treatment of about 70 such conditions. The summaries are based on systematic reviews and, when these are lacking, individual randomized controlled trials.
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Clinical Evidence will be updated periodically, and eventually will lead to a
family of products available in electronic and print form.
Practice Guidelines
Clinical practice guidelines can be defined as “systematically developed
statements to assist practitioner and patient decisions about appropriate health
care for specific clinical circumstances” (Institute of Medicine, 1992). Guidelines build on syntheses of the evidence, but go one step further to provide formal
conclusions or recommendations about appropriate and necessary care for specific types of patients (Lohr et al., 1998). As a practical tool to influence practice,
guidelines have been used in continuing medical education and clinical practice,
as well as to make decisions about benefits coverage and medical necessity.
Guidelines have proliferated at a rapid pace during the last decade. During
the early 1990s, the Agency for Health Care Policy and Research (now the
Agency for Healthcare Research and Quality) sponsored an ambitious program
for guideline development, which led to the specification of about 20 guidelines
across a wide variety of clinical areas (Agency for Healthcare Research and
Quality, 2000a; Perfetto and Stockwell Morris, 1996). The efforts in this area
were eventually curtailed in favor of establishing the Evidence-Based Practice
Centers in partnership with private-sector organizations (Lohr et al., 1998). Specialty societies, professional groups, health plans, medical centers, utilization
review organizations, and others have also developed many practice guidelines.
Guidelines vary greatly in the degree to which they are derived from and
consistent with the evidence base, for several reasons. First, as noted above,
there is much variability in the quality of systematic reviews, which are the
foundation for guidelines. Second, guideline development generally relies on
expert panels to arrive at specific clinical conclusions. Judgment must be exercised in this process because the evidence base is sometimes weak or conflicting,
or lacking in the specificity needed to develop recommendations useful for making decisions about individual patients in particular settings (Lohr et al., 1998).
In an effort to organize information on practice guidelines and to identify
those having an adequate evidence base, the Agency for Healthcare Research and
Quality, in partnership with the American Medical Association and the American
Association of Health Plans, has developed a National Guideline Clearinghouse,
which became fully operational in 1999 (Eisenberg, 2000a). The Clearinghouse
provides online access to a large and growing repository of evidence-based practice guidelines.
Developing and disseminating practice guidelines alone has minimal effect
on clinical practice (Cabana et al., 1999; Hayward, 1997; Lomas et al., 1989;
Woolf, 1993). But a growing body of evidence indicates that guidelines implemented with patient-specific feedback and/or computer-generated reminders lead
to significant improvements (Dowie, 1998; Grimshaw and Russell, 1993). More
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recent literature in this area also recognizes the importance of breaking down
cultural, financial, organizational, and other barriers, both internal and external to
health care organizations, to achieve widespread compliance with evidence-based
guidelines (Solberg et al., 2000). To this end, up-front involvement of leaders
from the health professions and representatives of patients in the guideline development process would likely help to ensure widespread adoption of the guidelines developed.
USING COMPUTER-BASED CLINICAL DECISION
SUPPORT SYSTEMS
Until now, we have believed that the best way to transmit knowledge from its
source to its use in patient care is to first load the knowledge into human minds
. . . and then expect those minds, at great expense, to apply the knowledge to
those who need it. However, there are enormous ‘voltage drops’ along this
transmission line for medical knowledge.—Lawrence Weed, 1997

A clinical decision support system (CDSS) is defined as software that integrates information on the characteristics of individual patients with a computerized knowledge base for the purpose of generating patient-specific assessments
or recommendations designed to aid clinicians and/or patients in making clinical
decisions.1 Work on such systems has been under way for decades with minimal
impact on health care delivery. Interest in CDSSs has grown dramatically during
the last decade, however, in part because of the promise such systems hold for
assisting clinicians and patients in applying science to practice.
Publications reporting the results of clinical trials evaluating the effectiveness of CDSSs have also increased in number and quality in recent years. In a
systematic review of controlled clinical trials assessing the effects of CDSSs on
physician performance and patient outcomes, Hunt and colleagues identified 68
publications during the period 1974 through 1998, with 40 of these having been
published in the most recent 6-year period (Hunt et al., 1998; Johnston et al.,
1994).
CDSS applications assist clinicians and patients with three types of clinical
decisions: preventive and monitoring tasks, prescribing of drugs, and diagnosis
and management. Applications in the first category and most applications to date
in the second category deal with less complex and frequently occurring clinical
decisions. The software required to assist clinicians and patients with these types
of decisions can be constructed using relatively simple rule-based logic, often
based on practice guidelines (Delaney et al., 1999; Shea et al., 1996). Applications in the third category are far more complex and require more comprehensive

1This definition is adapted from a physician-oriented definition developed by Hunt et al., 1998.

Copyright © National Academy of Sciences. All rights reserved.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

APPLYING EVIDENCE TO HEALTH CARE DELIVERY

153

patient-specific data, access to a much larger repository of up-to-date clinical
knowledge, and more sophisticated probabilistic mathematical models.
Use of a CDSS for prevention and monitoring purposes has been shown to
improve compliance with guidelines in many clinical areas. In a meta-analysis of
16 randomized controlled trials, computer reminders were found to improve
preventive practices for vaccinations, breast cancer screening, colorectal cancer
screening, and cardiovascular risk reduction, but not for cervical cancer screening or other preventive services (e.g., glaucoma screening, TB skin test) (Shea et
al., 1996). In another meta-analysis of 33 studies of the effect of prompting
clinicians, 25 of which used computer-generated prompts, the technique was
found to enhance performance significantly in all 16 preventive care procedures
studied (Balas et al., 2000). Computer-generated reminder systems targeting
patients have also been shown to be effective (Balas et al., 2000; McDowell et al.,
1986, 1989).
Computerized prescribing of drugs offers great potential benefit in such
areas as dosing calculations and scheduling, drug selection, screening for interactions, and monitoring and documentation of adverse side effects (Schiff and
Rucker, 1998). Many studies have been conducted on the use of CDSSs to
improve drug dosing, and most (9 out of 15) show some positive effect (Hunt et
al., 1998). The use of CDSSs for drug selection, screening for interactions, and
monitoring and documentation of adverse side effects is far more limited because
these applications generally require the linkage of more comprehensive patientspecific clinical information with the medication knowledge base. Although
comprehensive medication order entry systems have been implemented in only a
limited number of health care settings, the results of several recent studies have
demonstrated that these systems reduce medical errors and costs (Bates et al.,
1997, 1998, 1999). Computer-assisted disease management programs in areas in
which decision making about medications is complex, such as the use of antibiotic and anti-infective agents, also have been shown to have a positive impact on
quality and cost reduction (Classen et al., 1992; Evans et al., 1998).
The third category, computer-assisted diagnostic and management aids, is by
far the most challenging. These systems require (1) an expansive knowledge
base covering the full range of diseases and conditions, (2) detailed patientspecific clinical information (e.g., history, physical examination, laboratory data),
and (3) a powerful computational engine that employs some form of probabilistic
decision analysis.
Interest in computer-assisted diagnosis goes back more than four decades,
and yet there have been only a few evaluations of its performance (Kassirer,
1994). In a systematic review of 68 CDSS controlled trials between 1974 and
1998, Hunt and colleagues found only 5 studies (4 of the 5 published before
1990) that assessed the role of CDSSs in diagnosis, only one of which found a
benefit from their use (Chase et al., 1983; Hunt et al., 1998; Pozen et al., 1984;
Wellwood et al., 1992; Wexler et al., 1975; Wyatt, 1989).
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These early studies generally evaluated how well a computer performed in
making or generating plausible diagnoses as compared with the decisions of
experts, not the ability of a computer in partnership with a practicing clinician to
perform better than the clinician alone (Kassirer, 1994). One recent study compared the performance of practicing clinicians with and without the aid of a
diagnostic CDSS, and found among the former a significant improvement in the
generation of correct diagnoses in hypothesis lists (Friedman et al., 1999). The
study included faculty, residents, and fourth-year medical students; while all
three groups performed better with the help of the computer, the magnitude of the
improvement was greatest for students and smallest for faculty.
Studies conducted to date do not provide a convincing case in support of
CDSS diagnostic tools. Yet it is important to recognize that changes under way
in health care and computing will likely result in the development of far superior
tools in the near future, for three reasons. First, CDSS diagnostic programs have
been limited to date in terms of their clinical knowledge base. The cost of
maintaining updated syntheses of the evidence for most conditions and translating these syntheses into decision rules has been prohibitively high for commercial developers of these systems. As discussed above, however, interest in evidence-based practice has led to a logarithmic increase in systematic reviews of
the clinical evidence on particular clinical questions, which are available in the
public domain.
Second, advances in computer technology, accompanied by dramatic decreases in the cost of hardware and software, have greatly reduced concerns about
the computing requirements of CDSS diagnostic systems. Furthermore, there are
early signs of CDSS diagnostic systems becoming available on the Internet, thus
further reducing the capital investment and operational costs incurred at the level
of a clinical practice (McDonald et al., 1998).
Third, the Internet has opened up new opportunities to address issues related
to patient data. As noted, to be effective, CDSS diagnostic systems require
detailed, patient-specific clinical information (history, physical results, medications, laboratory test results), which in most health care settings resides in a
variety of paper and automated datasets that cannot easily be integrated. Past
efforts to develop automated medical record systems have not been very successful because of the lack of common standards for coding data, the absence of a
data network connecting the many health care organizations and clinicians involved in patient care, and a number of other factors. The Internet has the
potential to overcome many of these barriers to automated patient data. The
World Wide Web offers much of the standardization technology needed to combine independent sources of clinical data (McDonald et al., 1998). The willingness of patients and clinicians to use these systems will depend to a great extent
on finding ways to adequately address concerns about the confidentiality of personally identifiable clinical information and a host of technical, legal, policy, and
organizational issues that currently impede many health applications on the
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Internet. But numerous efforts are under way to address these issues as they
apply to both the current and the next-generation Internet (Elhanan et al., 1996;
National Research Council, 2000).
Fourth, the extraordinary advances achieved in molecular medicine in recent
years will further increase the complexity of both the evidence base and the
clinical decision-making process, making it imperative that clinicians use computer-aided decision supports. Molecular medicine introduces a huge new body
of knowledge that will affect virtually every area of practice, and also opens up
the possibility of developing individualized treatments linked to a patient’s genetic definition (Rienhoff, 2000). CDSS programs offer the prospect of applying
more sophisticated forms of decision analysis to the evaluation of various treatment options, taking into account both the patient’s genetic definition and preferences (Lilford et al., 1998).
Given the potential of CDSSs to enhance evidence-based practice and provide greater opportunity for patients to participate in clinical decision making, the
committee believes greater public investment in research and development on
such systems is warranted. In fiscal year 1999, the Agency for Healthcare Research and Quality began a new initiative, Translating Research into Practice,
aimed at implementing evidence-based tools and information in health care settings (Eisenberg, 2000a). The focus of the initiative is on cultivating partnerships
between researchers and health care organizations for the conduct of practicebased, patient outcome research in applied settings. In fiscal year 1999, 3-year
grants were awarded in support of projects to identify effective approaches to
smoking cessation, chlamydia screening of adolescents, diabetes care in medically underserved areas, and treatment of respiratory distress syndrome in preterm
infants. The resources for this program should be expanded to support an applied
research and development agenda specific to CDSSs.
MAKING INFORMATION AVAILABLE ON THE INTERNET
The Internet is rapidly becoming the principal vehicle for communication of
health information to both consumers and clinicians. It is predicted that 90
percent of households will have Internet access by 2005–2010 (Rosenberg, 1999).
The number of Americans who use the Internet to retrieve health-related information is estimated to be about 70 million (Cain et al., 2000). The connectivity of
health care organizations has also increased. For example, between 1993 and
1997, the percentage of academic medical libraries with Internet connections
increased from 72 to 96 percent, and that of community hospital libraries rose
from 24 to 72 percent (Lyon et al., 1998).
The volume of health care information available on the Internet is enormous.
Estimates of the number of health-related Web sites vary from 10,000 to 100,000
(Benton Foundation, 1999; Eysenbach et al., 1999). A survey conducted by USA
Today found that consumers access health-related Web sites to research an illness
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or disease (62 percent), seek nutrition and fitness information (20 percent), research drugs and their interactions (12 percent), find a doctor or hospital (4
percent), and look for online medical support groups (2 percent) (USA Today,
1998).
It is easy for a user to be overwhelmed by the volume of information available on the Web. For example, there are some 61,000 Web sites that contain
information on breast cancer (Boodman, 1999), and a simple search for “diabetes
mellitus” returns more than 40,000 sites (National Research Council, 2000).
Information available on the Internet is also of varying quality: some is incorrect,
and some is misleading (Achenbach, 1996; Biermann et al., 1999). Several
options have been proposed to assist users in distinguishing the good information
from the bad. Silberg et al. (1997) have encouraged Web site sponsors to adhere
voluntarily to a set of rules including (1) inclusion of information on authors,
along with their affiliations and credentials; (2) attribution, including references
and sources for all content; (3) disclosure of Web site ownership, sponsorship,
advertising, underwriting, commercial funding, and potential conflicts of interest; and (4) dates on which content was posted and updated.
To identify valuable information, users can rely on a number of rating services that review and rate Web sites, but there are problems with many of these
rating services as well. In a recent review, Jadad and Gagliardi (1998) identified
47 rating services, of which only 14 provided a description of the criteria used to
produce the ratings, and none gave information on interobserver reliability or
construct validity.
One of the richest sources of clinical information on the Internet is the
National Library of Medicine’s (NLM) MEDLINE. MEDLINE contains more
than 9 million citations and abstracts of articles drawn mainly from professional
journals (Miller et al., 2000). In June 1997, NLM made MEDLINE available free
of charge on the Web, and usage jumped about 10-fold to 75 million searches
annually (Lindberg and Humphreys, 1998).
When MEDLINE was established, it was assumed that its primary audience
would be health care professionals, but it is now recognized that the lay public
has a keen interest in accessing the clinical knowledge base as well. It is estimated that about 30 percent of MEDLINE searches are by members of the general public and students, 34 percent by health care professionals, and 36 percent
by researchers (Lindberg, 1998). In 1998, NLM added 12 consumer health
journals to MEDLINE to increase its coverage of information written for the
general public, and also launched MEDLINEplus, a Web site specifically for
consumers (Lindberg and Humphreys, 1999). MEDLINEplus is divided into
eight sections (e.g., health topics, databases, organizations, clearinghouses), each
of which provides links to reputable Web sites maintained by the National Institutes of Health, the Centers for Disease Control and Prevention, the Food and
Drug Administration, and professional organizations and associations.
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The MEDLINEplus section HealthTopics provides users with access to preformulated MEDLINE searches on common topics, most of which are diseases or
conditions. The topics included were identified through an analysis of the most
common search terms used on the NLM home page, which revealed that 90
percent or more were for specific diseases, conditions, or other common medical
terms (e.g., Viagra, St. John’s Wort) (Miller et al., 2000). The HealthTopics list
numbers more than 300, with some of the most frequently searched topics being
diabetes, shingles, prostate, hypertension, asthma, lupus, fibromyalgia, multiple
sclerosis, and cancer.
There are many other sources of filtered evidence-based information as well,
including the Cochrane Library discussed above. Access to evidence-based
guidelines is provided in the United States by the National Guideline Clearinghouse (sponsored by the Agency for Healthcare Research and Quality), the American Medical Association, and the American Association of Health Plans (Agency
for Healthcare Research and Quality et al., 2000), and in Canada by the CPG
Infobase (sponsored by the Canadian Medical Association) (Canadian Medical
Association, 2000). NOAH (New York Online Access to Health) is a library
collaboration for bilingual consumer health information on the Internet (Voge,
1998).
Thus many efforts are under way to assist users in accessing useful health
care information on the Web. Some believe, however, that much more could be
done to achieve a more “powerful and efficient synergy” between the Internet
and evidence-based decision making (Jadad et al., 2000a).
DEFINING QUALITY MEASURES
The enhanced interest in and infrastructure to support evidence-based practice have implications for quality measurement, improvement, and accountability
(Eisenberg, 2000b). The use of priority conditions as a framework for organizing
the evidence base, as discussed in Chapter 4, may also have implications for
external accountability programs.
Systematic reviews and practice guidelines provide a strong foundation for
the development of a richer set of quality measures focused on medical care
processes and outcomes. To date, a good deal of quality measurement for purposes of external accountability has focused on a limited number of “rate-based”
indicators—rates of occurrence of desired or undesired events. The National
Committee for Quality Assurance, through its Health Plan Employer Data and
Information Set, makes comparative quality data available on participating health
plans and includes such measures as childhood immunization rates, mammography rates, and the percentage of diabetics who had an annual eye exam (National
Committee for Quality Assurance, 1999). The Joint Commission on the Accreditation of Healthcare Organizations sponsors the ORYX system for hospitals,
which includes measures such as infection rates and postsurgical complication
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rates. Syntheses of the evidence base and the development of practice guidelines should contribute to more valid and meaningful quality measurement and
reporting.
As systematic reviews, development of practice guidelines, and efforts to
disseminate evidence focus increasingly on priority conditions—a unit of analysis that is meaningful to patients and clinicians—so, too, must accountability
processes. To date, efforts to make comparative quality data available in the
public domain have focused on types of health care organizations, for the most
part health plans and hospitals, and, as noted above, measurement of a limited
number of discrete quality indicators for these organizations. Numerous efforts
are under way, however, to develop comprehensive measurement sets for various
conditions and quality reporting mechanisms. These include the efforts of the
Foundation for Accountability, the Health Care Financing Administration’s peer
review organizations, and a variety of collaborations involving leading medical
associations and accrediting bodies.
The Foundation for Accountability (2000b) has developed condition-specific measurement guides related to a number of common conditions: adult
asthma, alcohol misuse, breast cancer, diabetes, health status under age 65, and
major depressive disorders. The Foundation continues to work on child and
adolescent health, coronary heart disease, end of life, and HIV/AIDS. In addition, it has created FACCTONE, a survey tool designed to gather information
directly from patients about important aspects of their health care (Foundation for
Accountability, 2000a). The first phase of the survey addresses quality of care
for people living with the chronic illnesses of asthma, diabetes, and coronary
artery disease. It assesses performance related to patient education and knowledge, obtaining of essential treatments, access, involvement in care decisions,
communication with providers, patient self-management behaviors, coping,
symptom control, maintenance of regular activities, and functional status.
Since 1992, the Health Care Financing Administration, through its Peer
Review Organizations, has been developing core sets of performance measures
for a number of common conditions, including acute myocardial infarction, heart
failure, stroke, pneumonia, breast cancer, and diabetes (Health Care Financing
Administration, 2000). Comparative performance data for Medicare fee-forservice beneficiaries by state were recently released for each of these conditions
(Jencks et al., 2000). Quality-of-care measures for beneficiaries experiencing
acute myocardial infarction have been piloted in four states as part of the Cooperative Cardiovascular Project (Ellerbeck et al., 1995; Marciniak et al., 1998).
The Diabetes Quality Improvement Project, a collaborative quality measurement effort involving the American Diabetes Association, the Foundation for
Accountability, the Health Care Financing Administration, the National Committee for Quality Assurance, the American Academy of Physicians, the American
College of Physicians, and the Veterans Administration, has been under way for
several years. The project has identified seven accountability measures (i.e.,
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hemoglobin A1c tested, poor hemoglobin A1c control, eye exam performed, lipid
profile performed, lipids controlled, monitoring for kidney disease, and blood
pressure controlled), six of which will be included in the National Committee for
Quality Assurance’s Year 2000 Health Plan Employer Data and Information Set
(Health Care Financing Administration, 1999).
The American Medical Association, working with experts from national
medical specialty societies and the quality measurement community, has developed measure sets for physician clinical performance in the areas of adult diabetes, prenatal testing, and chronic stable coronary artery disease. The core measure set for adult diabetes, developed with input from the Iowa Foundation for
Medical Care, was approved by the American Medical Association in July 2000,
while the other two measure sets are undergoing public review and comment
(American Medical Association, 2000).
It will be important for the National Quality Forum, a recently created public–private partnership developed to foster collaboration across public and private oversight organizations, to consider carefully how best to align comparative
quality reporting with the developing infrastructure in support of evidence-based
practice and consumer-centered health care. The National Quality Forum, a notfor-profit organization established in 1999 with the participation of both public
and private purchasers, is currently developing a strategic measurement framework to guide the future development of external quality reporting for purposes
of accountability and consumer choice (Kizer, 2000). This activity, now
under way, presents a unique opportunity to influence the direction of quality
measurement.
REFERENCES
Achenbach, Joel. Reality Check. You Can’t Believe Everything You Read. But You’d Better Believe This. Washington Post. E–C01, Dec. 4, 1996.
Agency for Healthcare Research and Quality. 2000a. “Clinical Practice Guidelines Online.” Online.
Available at http://www.ahcpr.gov/clinic/cpgonline.htm [accessed Jan. 2, 2001].
———. 2000b. “Evidence-based Practice Centers. Synthesizing Scientific Evidence to Improve
Quality and Effectiveness in Clinical Care. AHRQ Publication No. 00–P013.” Online. Available at http://www.ahcpr.gov/clinic/epc/ [accessed Oct. 11, 2000].
Agency for Healthcare Research and Quality, American Medical Association, and American Association of Health Plans. 2000. “National Guideline Clearinghouse.” Online. Available at http://
www.guideline.gov [accessed Jan. 2, 2001].
American Medical Association. Adult Diabetes Core Physician Performance Measurement Set. Chicago, IL: American Medical Association, 2000.
Balas, E. Andrew and Suzanne A. Boren. Managing Clinical Knowledge for Health Care Improvement. Yearbook of Medical Informatics. National Library of Medicine, Bethesda, MD:65–70,
2000.
Balas, E. Andrew, Scott Weingarten, Candace T. Garb, et al. Improving Preventive Care by Prompting Physicians. Arch Int Med 160(3):301–8, 2000.

Copyright © National Academy of Sciences. All rights reserved.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

160

CROSSING THE QUALITY CHASM

Bates, David W., Lucian L. Leape, David J. Cullen, et al. Effect of Computerized Physician Order
Entry and a Team Intervention on Prevention of Serious Medication Errors. JAMA 280(15):
1311–6, 1998.
Bates, David W., Nathan Spell, David J. Cullen, et al. The Costs of Adverse Drug Events in Hospitalized Patients. JAMA 277(4):307–11, 1997.
Bates, David W., Jonathan M. Teich, Joshua Lee, et al. The Impact of Computerized Physician Order
Entry on Medication Error Prevention. J Am Med Inform Assoc 6(4):313–21, 1999.
Benton Foundation. 1999. “Networking for Better Care: Health Care in the Information Age.” Online.
Available at http://www.benton.org/Library/health/ [accessed Sept. 18, 2000].
Biermann, J. Sybil, Gregory J. Golladay, Mary Lou V. H. Greenfield, and Laurence H. Baker.
Evaluation of Cancer Information on the Internet. Cancer 86(3):381–90, 1999.
Boodman, Sandra G. Medical Web Sites Can Steer You Wrong. Study Finds Erroneous and Misleading Information on Many Pages Dedicated to a Rare Cancer. Washington Post. Health–
Z07, Aug. 10, 1999.
Cabana, Michael D., Cynthia S. Rand, Neil R. Powe, et al. Why Don’t Physicians Follow Clinical
Practice Guidelines? A Framework for Improvement. JAMA 282(15):1458–65, 1999.
Cain, Mary M., Robert Mittman, Jane Sarasohn-Kahn, and Jennifer C. Wayne. Health e-People: The
Online Consumer Experience. Oakland, CA: Institute for the Future, California Health Care
Foundation, 2000.
Canadian Medical Association. 2000. “CMA Infobase - Clinical Practice Guidelines.” Online. Available at http://www.cma.ca/cpgs/index.asp [accessed Jan. 2, 2001].
Chalmers, Iain and Brian Haynes. Systematic Reviews: Reporting, Updating, and Correcting Systematic Reviews of the Effects of Health Care. BMJ 309:862–5, 1994.
Chalmers, T. C. and J. Lau. Meta-Analytic Stimulus for Changes in Clinical Trials. Statistical Methods in Medical Research 2:161–72, 1993.
Chase, Christopher R., Pamela M. Vacek, Tamotsu Shinozaki, et al. Medical Information Management: Improving the Transfer of Research Results to Presurgical Evaluation. Medical Care
21(3):410–24, 1983.
Classen, David C., R. Scott Evans, Stanley L. Pestotnik, et al. The Timing of Prophylactic Administration of Antibiotics and the Risk of Surgical-Wound Infection. N EngI J Med 326(5):281–6,
1992.
Cochrane Collaboration. 1999. “Cochrane Brochure.” Online. Available at http://hiru.mcmaster.ca/
cochrane/cochrane/cc-broch.htm [accessed Jan. 2, 2001].
Cook, Deborah J., Cynthia D. Mulrow, and R. Brian Haynes. Systematic Reviews: Synthesis of Best
Evidence for Clinical Decisions. Ann Int Med 126(5):376–80, 1997.
Davidoff, Frank. In the Teeth of the Evidence. The Curious Case of Evidence-Based Medicine. The
Mount Sinai Journal of Medicine 66(2):75–83, 1999.
Davidoff, Frank and Valerie Florance. The Informationist: A New Health Profession? Ann Int Med
132(12):996–8, 2000.
Delaney, Brendan C., David A. Fitzmaurice, Amjid Riaz, and F. D. Richard Hobbs. Changing the
Doctor–Patient Relationship: Can Computerised Decision Support Systems Deliver Improved
Quality in Primary Care? BMJ 319:1281, 1999.
Dowie, Robin. A Review of Research in the United Kingdom to Evaluate the Implementation of
Clinical Guidelines in General Practice. Family Practice 15(5):462–70, 1998.
Eisenberg, John M. Quality Research for Quality Healthcare: The Data Connection. Health Services
Research 35:xii–xvii, 2000a.
———. A Research Agenda for Quality. Washington, D.C.: Presentation at the Institute of Medicine Thirtieth Annual Meeting, The National Academies, 2000b.
Elhanan, G., S. A. Socratous, and J. J. Cimino. Integrating DXplain into a Clinical Information
System Using the World Wide Web. Proc AMIA Annual Fall Symp:348–52, 1996.

Copyright © National Academy of Sciences. All rights reserved.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

APPLYING EVIDENCE TO HEALTH CARE DELIVERY

161

Ellerbeck, Edward F., Stephen F. Jencks, Martha J. Radford, et al. Quality of Care for Medicare
Patients With Acute Myocardial Infarction: A Four-State Pilot Study from the Cooperative
Cardiovascular Project. JAMA 273(19):1509–14, 1995.
Evans, R. Scott, Stanley L. Pestotnik, David C. Classen, et al. A Computer-Assisted Management
Program for Antibiotics and Other Antiinfective Agents. N EngI J Med 338(4):232–8, 1998.
Eysenbach, Gunther, Eun Ryoung Sa, and Thomas L. Diepgen. Shopping Around the Internet Today
and Tomorrow: Towards the Millennium of Cybermedicine. BMJ 319:1294, 1999.
Foundation for Accountability. 2000a. “FACCTONE: A Tool for Evaluating the Performance of
Health Care Organizations.” Online. Available at http://www.facct.org/measures/Develop/
FACCTONE.htm [accessed Jan. 2, 2001].
———. 2000b. “Supporting Quality-Based Decisions. The FACCT Consumer Information Network, Comparative Information for Better Health Care Decisions.” Online. Available at http://
www.facct.org/information.html [accessed Jan. 2, 2001].
Friedman, Charles P., Arthur S. Elstein, Fredric M. Wolf, et al. Enhancement of Clinicians’ Diagnostic Reasoning by Computer-Based Consultation. JAMA 282(19):1851–6, 1999.
Godlee, Fiona, Richard Smith, and David Goldmann. Clinical Evidence: This month sees the publication of a new resource for clinicians. BMJ 318:1570–1, 1999.
Grimshaw, Jeremy M. and Ian T. Russell. Effect of Clinical Guidelines on Medical Practice: A
Systematic Review of Rigorous Evaluations. The Lancet 342:1317–22, 1993.
Guyatt, Gordon H., Maureen O. Meade, Roman Z. Jaeschke, et al. Practitioners of Evidence Based
Care: Not All Clinicians Need to Appraise Evidence from Scratch but All Need Some Skills.
BMJ 320:954–5, 2000.
Hayward, Robert S. A. Clinical Practice Guidelines on Trial. Can Med Assoc J 156:1725–7, 1997.
Health Care Financing Administration. 1999. “Quality of Care—National Projects. Diabetes Quality
Improvement Project (DQIP).” Online. Available at http://www.hcfa.gov/quality/3l.htm [accessed Jan. 2, 2001].
———. 2000. “Quality of Care - PRO Priorities. National Clinical Topics (Task 1).” Online. Available at http://www.hcfa.gov/quality/11a.htm [accessed Jan. 2, 2001].
Hunt, Dereck L., R. Brian Haynes, Steven E. Hanna, and Kristina Smith. Effects of Computer-Based
Clinical Decision Support Systems on Physician Performance and Patient Outcomes: A Systematic Review. JAMA 280(15):1339–46, 1998.
Institute of Medicine. Guidelines for Clinical Practice: From Development to Use. Marilyn J. Field
and Kathleen N. Lohr, eds. Washington, D.C.: National Academy Press, 1992.
Jadad, Alejandro R. and Anna Gagliardi. Rating Health Information on the Internet: Navigating to
Knowledge or to Babel? JAMA 279(8):611–4, 1998.
Jadad, Alejandro R., R. Brian Haynes, Dereck Hunt, and George P. Browman. The Internet and
Evidence-Based Decision-Making: A Needed Synergy for Efficient Knowledge Management
in Health Care. Journal of the Canadian Medical Association 162(3):362–5, 2000a.
Jadad, Alejandro R., Michael Moher, George P. Browman, et al. Systematic Reviews and MetaAnalysis on Treatment of Asthma: Critical Evaluation. BMJ 320(7234):537, 2000b.
Jencks, Stephen F., Timothy Cuerdon, Dale R. Burwen, et al. Quality of Medical Care Delivered to
Medicare Beneficiaries: A Profile at State and National Levels. JAMA 284(13):1670–6, 2000.
Johnston, Mary E., Karl B. Langton, R. Brian Haynes, and Alix Mathieu. Effects of Computer-Based
Clinical Decision Support Systems on Clinician Performance and Patient Outcome: A Critical
Appraisal of Research. Ann Int Med 120:135–42, 1994.
Kassirer, Jerome P. A Report Card on Computer-Assisted Diagnosis—The Grade: C. N EngI J Med
330(25):1824–5, 1994.
Kizer, Kenneth W. The National Quality Forum Enters the Game. International Journal for Quality
in Health Care 12(2):85–7, 2000.
Lau, Joseph, Elliott M. Antman, Jeanette Jimenez-Silva, et al. Cumulative Meta-Analysis of the
Therapeutic Trials for Myocardial Infarction. N EngI J Med 327(4):248–54, 1992.

Copyright © National Academy of Sciences. All rights reserved.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

162

CROSSING THE QUALITY CHASM

Lilford, R. J., S. G. Pauker, D. A. Draunholtz, and Jiri Chard. Getting Research Findings into
Practice: Decision Analysis and the Implementation of Research Findings. BMJ 317:405–9,
1998.
Lindberg, Donald A. B. 1998. “Fiscal Year 1999 President’s Budget Request for the National Library of Medicine.” Online. Available at http://www.nlm.nih.gov/pubs/staffpubs/od/budget99.
html [accessed Sept. 18, 2000].
Lindberg, Donald A. B. and Betsy L. Humphreys. Updates Linking Evidence and Experience. Medicine and Health on the Internet: The Good, the Bad, and the Ugly. JAMA 280(15):1303–4,
1998.
———. A Time of Change for Medical Informatics in the USA. Yearbook of Medical Informatics
National Library of Medicine, Bethesda, MD:53–7, 1999.
Lohr, Kathleen N. and Tomothy S. Carey. Asessing “Best Evidence:” Issues in Grading the Quality
of Studies for Systematic Reviews. Journal on Quality Improvement 25(9):470–9, 1999.
Lohr, Kathleen N., Kristen Eleazer, and Josephine Mauskopf. Health Policy Issues and Applications
for Evidence-Based Medicine and Clinical Practice Guidelines. Health Policy 46:1–19, 1998.
Lomas, Jonathan Anderson Geoffrey M., Karin Domnick-Pierre, et al. Do Practice Guidelines Guide
Practice? The Effect of a Consensus Statement on the Practice of Physicians. N EngI J Med
321(19):1306–11, 1989.
Lyon, Becky J., P. Zoë Stavri, D. Colette Hochstein, and Holly Grossetta Nardini. Internet Access in
the Libraries of the National Network of Libraries of Medicine. Bull Med Libr Assoc 86(4):486–
90, 1998.
Marciniak, Thomas A., Edward F. Ellerbeck, Martha J. Radford, et al. Improving the Quality of Care
for Medicare Patients With Acute Myocardial Infarction: Results from the Cooperative Cardiovascular Project. JAMA 279(17):1351–7, 1998.
McColl, Alastair, Helen Smith, Peter White, and Jenny Field. General Practitioners’ Perceptions of
the Route to Evidence Based Medicine: A Questionnaire Survey. BMJ 316:361–5, 1998.
McDonald, Clement J., J. Marc Overhage, Paul R. Dexter, et al. Canopy Computing: Using the Web
in Clinical Practice. JAMA 280(15):1325–9, 1998.
McDowell, Ian, Claire Newell, and Walter Rosser. Comparison of Three Methods of Recalling
Patients for Influenza Vaccination. Can Med Assoc J 135:991–7, 1986.
———. A Randomized Trial of Computerized Reminders for Blood Pressure Screening in Primary
Care. Medical Care 27(3):297–305, 1989.
Mechanic, David. Bringing Science to Medicine: The Origins of Evidence-Based Practice. Health
Affairs 17(6):250–1, 1998.
Miller, Naomi, Eve-Marie Lacroix, and Joyce E. B. Backus. MEDLINEplus: Building and Maintaining the National Library of Medicine’s Consumer Health Web Service. Bull Med Libr
Assoc 88(1):11–7, 2000.
National Committee for Quality Assurance. Health Plan Employer Data and Information Set, Version 3.0. Washington, D.C.: National Committee for Quality Assurance, 1999.
National Research Council. Networking Health: Prescriptions for the Internet. Washington D.C.:
National Academy Press, 2000.
Perfetto, Eleanor M. and Lisa Stockwell Morris. Agency for Health Care Policy and Research Clinical Practice Guidelines. The Annals of Pharmacotherapy 30:1117–21, 1996.
Pozen, Michael W., Ralph B. D’Agostino, Harry P. Selker, et al. A Predictive Instrument to Improve
Coronary-Care-Unit Admission Practices in Acute Ischemic Heart Disease. N EngI J Med
310(20):1273–8, 1984.
Rienhoff, Otto. Retooling Practitioners in the Information Age. Information Technology Strategies
from the United States and the European Union: Transferring Research to Practice for Health
Care Improvement. E. Andrew Balas, ed. Washington, D.C.:IOS Press, 2000.

Copyright © National Academy of Sciences. All rights reserved.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

APPLYING EVIDENCE TO HEALTH CARE DELIVERY

163

Rosenberg, Matt. Popularity of Internet Won’t Peak for Years: Not Until Today’s Middle-Schoolers
Reach Adulthood Will the Technology Really Take Off. Puget Sound Business Journal. May 24,
1999. Online. Available at http://www.bizjournals.com/seattle/stories/1999/05/24/focus9.html
[accessed Jan. 22. 2001].
Sackett, David L., William M. C. Rosenberg, J. A. Muir Gray, et al. Evidence Based Medicine: What
It Is and What It Isn’t. BMJ 312:71–2, 1996.
Sackett, David L., Sharon E. Straus, W. Scott Richardson, et al. Evidence-Based Medicine: How to
Practice & Teach EBM. 2nd edition. London, England: Churchill Livingstone, 2000.
Schiff, Gordon D. and T. Donald Rucker. Computerized Prescribing: Building the Electronic Infrastructure for Better Medication Usage. JAMA 279(13):1024–9, 1998.
Shea, Steven, William DuMouchel, and Lisa Bahamonde. A Meta-Analysis of 16 Randomized Controlled Trials to Evaluate Computer-Based Clinical Reminder Systems for Preventive Care in
the Ambulatory Setting. J Am Med Inform Assoc 3(6):399–409, 1996.
Silberg, William M., George D. Lundberg, and Robert A. Musacchio. Assessing, Controlling, and
Assuring the Quality of Medical Information on the Internet. JAMA 277(15):1244–5, 1997.
Solberg, Leif I., Milo L. Brekke, Charles J. Fazio, et al. Lessons from Experienced Guideline
Implementers: Attend to Many Factors and Use Multiple Strategies. Joint Commission Journal
on Quality Improvement 26(4):171–88, 2000.
USA Today. Health-Related Activities Conducted Online. Health, July 10, 1998.
Voge, Susan. NOAH-New York Online Access to Health: Library Collaboration for Bilingual Consumer Health Information on the Internet. Bull Med Libr Assoc 86(3):326–34, 1998.
Wellwood, J., S. Johannessen, and D. J. Spiegelhalter. How Does Computer-Aided Diagnosis Improve the Management of Acute Abdominal Pain? Annals of the Royal College of Surgeons of
England 74:40–6, 1992.
Wexler, Jerry R., Phillip T. Swender, Walter W. Tunnessen, and Frank A. Oski. Impact of a System
of Computer-Assisted Diagnosis: Initial Evaluation of the Hospitalized Patient. Am J Dis Child
129:203–5, 1975.
Woolf, Steven H. Practice Guidelines: A New Reality in Medicine. III. Impact on Patient Care.
Arch Int Med 153:2646–55, 1993.
Wyatt, J. R. Lessons Learnt from the Field Trial of ACORN, An Expert System to Advise on Chest
Pain. Proceedings of the Sixth World Conference on Medical Informatics, Singapore. 111–5,
1989.

Copyright © National Academy of Sciences. All rights reserved.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

7
Using Information Technology

Throughout this report, the committee has emphasized that health care should
be supported by systems that are carefully and consciously designed to produce
care that is safe, effective, patient-centered, timely, efficient, and equitable. This
chapter examines the critical role of information technology (IT) in the design of
those systems.
IT has enormous potential to improve the quality of health care with regard
to all six of the aims set forth in Chapter 2. In the area of safety, there is growing
evidence that automated order entry systems can reduce errors in drug prescribing and dosing (Bates et al., 1997, 1998a, 1999). In the area of effectiveness,
there is considerable evidence that automated reminder systems improve compliance with clinical practice guidelines (Balas et al., 2000; Shea et al., 1996), and
some promising studies, although few in number, indicate that computer-assisted
diagnosis and management can improve quality (Durieux et al., 2000; Evans et
al., 1998). There are many opportunities to use IT to make care more patientcentered, for example, by facilitating access to clinical knowledge through understandable and reliable Web sites and online support groups (Cain et al., 2000);
customized health education and disease management messages (Goldsmith,
2000); and the use of clinical decision support systems to tailor information
according to an individual patient’s characteristics, genetic makeup, and specific
conditions (Garibaldi, 1998) (see Chapter 6 for additional discussion). Both
patients and clinicians can benefit from improvements in timeliness through the
use of Internet-based communication (i.e., e-visits, telemedicine) and immediate
access to automated clinical information, diagnostic tests, and treatment results.
Clinical decision support systems have been shown to improve efficiency by
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reducing redundant laboratory tests (Bates et al., 1998b). Finally, Internet-based
health communication can enhance equity by providing a broader array of options
for interacting with clinicians, although this can only happen if all people, regardless of race, ethnicity, socioeconomic status, geographic location, and other factors, have access to the technology infrastructure (Science Panel on Interactive
Communication and Health, 1999).
The committee believes IT must play a central role in the redesign of the
health care system if a substantial improvement in health care quality is to be
achieved during the coming decade. This is a theme underlying many of the
topics addressed in this report. Chapter 5 emphasizes the importance of a strong
information infrastructure in supporting efforts to reengineer care processes,
manage the burgeoning clinical knowledge base, coordinate patient care across
clinicians and settings and over time, support multidisciplinary team functioning,
and facilitate performance and outcome measurements for improvement and accountability. Chapter 6 stresses the importance of building such an infrastructure
to support evidence-based practice, including the provision of more organized
and reliable information sources on the Internet for both consumers and clinicians, and the development and application of clinical decision support tools.
And Chapter 9 considers the need to build information-rich environments for
undergraduate and graduate health education, as well as the potential to enhance
continuing education through Internet-based programs.
Central to many IT applications is the automation of patient-specific clinical
information. Efforts to automate clinical data date back several decades, and
have tended to focus on creation of an automated medical record. For example,
in 1991 the IOM set forth a vision and issued a strong call for nationwide implementation of computer-based patient records (Institute of Medicine, 1991). But
progress has been slow. It is important to recognize that a fully electronic medical record, including all types of patient information, is not necessary to achieve
many if not most of the benefits of automated clinical data. For example, use of
medication order entry systems using data on patient diagnoses, current medications, and history of drug interactions or allergies can result in sizable reductions
in prescribing errors (Bates et al., 1998a; Leapfrog Group, 2000). The automation and linking of data on services provided to patients in ambulatory and institutional settings (e.g., encounters, procedures, ancillary tests) would provide a
rich source of information for quality measurement and improvement purposes.
The challenges of applying IT to health care should not be underestimated.
Consumers and policy makers share concerns about the privacy and confidentiality of these data (Cain et al., 2000). The United States still lacks national standards for the protection of health data and the capture, storage, communication,
processing, and presentation of health information (Work Group on Computerization of Patient Records, 2000). Sizable capital investments will also be required. Moreover, widespread adoption of many IT applications will require

Copyright © National Academy of Sciences. All rights reserved.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

166

CROSSING THE QUALITY CHASM

behavioral adaptations on the part of large numbers of patients, clinicians, and
organizations.
The committee believes solutions to these barriers can and must be found
given the critical importance of the judicious application of IT to addressing the
nation’s health care quality concerns. The time has come to establish a national
health information infrastructure that will encourage public- and private-sector
investments in IT while providing adequate safeguards for consumers. As discussed in Chapter 4, a sizable portion of the resources of the recommended
Health Care Quality Innovation Fund (see Recommendation 6) should be invested in projects that implement and evaluate IT applications and are likely to
contribute to quality improvements.
Recommendation 9: Congress, the executive branch, leaders of
health care organizations, public and private purchasers, and health
informatics associations and vendors should make a renewed national commitment to building an information infrastructure to support health care delivery, consumer health, quality measurement
and improvement, public accountability, clinical and health services
research, and clinical education. This commitment should lead to
the elimination of most handwritten clinical data by the end of the
decade.
POTENTIAL BENEFITS OF INFORMATION TECHNOLOGY
In less than 5 years, the IT landscape has changed dramatically. The share of
households with Internet access grew from 26.2 percent in December 1998 to
41.5 percent in August 2000, an increase of 58 percent in 20 months (U.S.
Department of Commerce, 2000). The explosive growth of the Internet has
opened up many new promising applications that have implications for the roles
of consumers, clinicians, and organizations in the delivery of health care services.
A recent report by the National Research Council of The National Academies
identified six major health-related application domains: consumer health, clinical care, administrative and financial transactions, public health, professional
education, and research (see Table 7-1) (National Research Council, 2000). Many
of the applications in these domains, such as online searching for health information by patients and providers, are commonplace. Others, such as remote and
virtual surgery and simulations of surgical procedures, are in the early stages of
development.
• Consumer Health. A September 1999 poll conducted by Harris Interactive found that 70 million of the 97 million American adults who were online had
searched for health information in the last year (Cain et al., 2000). Consumers
are using the Internet to search for health information, to obtain information
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useful in selecting a health plan or provider, and to participate in formal and
informal support groups. Comparative performance data are available on the
Internet for many health plans (National Committee for Quality Assurance, 2000),
and depending on the geographic area of interest, there may be relevant information on hospitals and providers. The Internet can also be used to post customized
health education messages according to a person’s profile and needs (Kendall and
Levine, 1997).
• Clinical Care. The Internet has the potential to make health care delivery
more timely and responsive to consumer preferences. As discussed in Chapter 6,
the Internet is playing an increasingly critical role in making scientific publications, syntheses of the evidence, practice guidelines, and other tools required to
support evidence-based practice available to both patients and clinicians. Examples of information technologies that are of growing importance in the health
care arena are reminder systems (Alemi et al., 1996); telemedicine applications,
such as teleradiology and e-mail; and online prescribing (National Health Policy
Forum, 2000; Schiff and Rucker, 1998).
• Administrative and Financial Transactions. To date, the area in which
information systems have been used most extensively in health care has been to
improve the service and efficiency of various administrative and financial transactions (Starr, 1997; Turban et al., 1996). In 1999, almost 65 percent of the 4.6
billion medical claims processed by private and public health insurance plans
were transmitted electronically (Goldsmith, 2000).
• Public Health. IT can be used to improve the quality of health care at the
population level. Applications include incident reporting, videoconferencing
among public health officials during emergency situations, disease surveillance,
transfer of epidemiology maps and other image files for monitoring of the spread
of disease, delivery of alerts and other information to clinicians and health workers, and maintenance of registries.
• Professional Education. The Internet can be a powerful tool for undergraduate, graduate, and continuing medical education for all types of health professionals. A variety of Internet-based educational programs have made their
curricula and training materials available on the Web. There are also educational
videos, lectures, virtual classrooms, and simulation programs to teach surgical
skills.
• Research. The Internet opens up many options for improving researchers’ access to databases and literature, enhancing collegial interaction, and shortening the time required to conduct certain types of research and disseminate
results to the field. These applications are already gaining widespread acceptance.
Of course, not all computer health applications are Internet-based. There are
computerized order entry systems, reminder systems, and other applications that
run on legacy systems (older IT systems, often built around mainframes, owned
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Administrative and
financial transactions

•
•

Clinical care

•
•
•
•
•
•

•
•
•
•
•

•
•
•
•
•
•
•

Consumer health

Videoconferencing with real-time sharing of documents
Enrollment of patients
Scheduling of appointments
Billing for services, payment of providers
Certain aspects of clinician credentialing
Consumer access to information about health plans, participating providers, eligibility for procedures, covered drugs in
formulary, etc.

Searches of medical literature
Routine care delivery (e.g., e-visits) and chronic disease management (e.g., periodic reports on health conditions to
clinicians)
Reminders and alerts; decision support systems
Consultations among clinicians (perhaps involving manipulation of digital images)
Remote monitoring of patients in home and long-term care settings
Transfer of medical records and images
Remote and virtual surgery

Online searching for health information
Searches of medical literature
Downloading of educational videos
Search for a clinician or health plan
Participation in chat and support groups
Online access to personal health records
Completion of patient surveys

Types of Applications

Application Domain

TABLE 7-1 Health-Related Applications for the Internet
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Health services research using administrative and clinical data
Searching of remote databases and professional literature
Collaboration among researchers, peer review, interactive virtual conferences
Control of experimental equipment, such as electron microscopes, visual feedback from remote instrumentation
Real-time monitoring of compliance with protocols
Transfer of large datasets between computers for high-speed computation and comparisons
Enrolling of populations in clinical trials

SOURCE: Adapted from National Research Council, 2000.

•
•
•
•
•
•
•

Health services,
biomedical, and
clinical outcomes
research

Videoconferencing among public health officials during emergency situations
Incident reporting
Collection of information from local public health departments
Surveillance for emerging diseases or epidemics
Transfer of epidemiology maps or other image files for monitoring the spread of a disease
Delivery of alerts and other information to providers and health workers

Accessing reference material
Distance education with real-time transmission of lectures or prerecorded videos
Real-time consultations with experts about difficult cases
Virtual classrooms, distributed collaborative projects and discussions
Simulation of surgical procedures
Virtual exploration of three-dimensional environments

•
•
•
•
•
•

Professional education •
•
•
•
•
•

Public health
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by some hospitals, medical centers, and group practices) (Turban et al., 1996). In
the future, however, the Internet will likely be the platform of choice for many if
not most health applications because of the ready access it provides to both
consumers and clinicians, as well as other financial and technical considerations.
It must be acknowledged that although the potential benefits of IT are compelling, the evidence in support of these benefits varies greatly by type of application. As discussed in Chapter 6, there is strong evidence to support the effectiveness of computerized reminder systems in improving compliance with practice
guidelines. For computerized medication order entry systems, recent studies
substantiate reductions in errors and unnecessary services, but such studies are
few in number (Bates et al., 1998a). A recent review of 80 controlled trials
carried out between 1966 and 1996 concluded that telephone-based distance
medicine or telemedicine technologies are beneficial in the areas of preventive
care and the management of osteoarthritis, cardiac rehabilitation, and diabetes
care (Balas et al., 1997). In a review of 15 controlled trials in which diabetic
patients received computer-generated information, it was found that 12 of the 15
trials documented positive clinical outcomes, such as improved hemoglobin and
blood glucose levels (Balas et al., 1998).
In summary, the strength of the evidence on the effects of various IT applications is highly varied. Many applications, such as simulation of surgical procedures for educational purposes and remote and virtual surgery, are in the early
developmental stages. Others may be highly promising, but their adoption and
testing are hampered by the lack of computerized patient information (e.g., computer-aided diagnosis), regulatory or legal impediments (e.g., e-mail communications across state lines), and payment issues (e.g., for e-visits). Still other applications, such as telemedicine, have not been rigorously evaluated (Grigsby and
Sanders, 1998; Institute of Medicine, 1996).
AUTOMATED CLINICAL INFORMATION
Much of the potential of IT to improve quality is predicated on the automation of at least some types of clinical data. Automated clinical data are required
by many of the most promising IT applications, including computer-aided decision support systems that couple medical evidence with patient-specific clinical
data to assist clinicians and patients in making diagnoses and evaluating treatment options (see Chapter 6) (Burger, 1997; Weed and Weed, 1999). Automated
clinical data also open up the potential to glean medical knowledge from patient
care (Institute of Medicine, 2000). An example is the extraordinary gains in
cancer survival for children as compared with adults, attributable in part to the
participation of virtually all pediatric cancer patients in clinical trials that systematically collect, pool, and analyze data and disseminate results to all participants
(Simone and Lyons, 2000). Automated clinical and administrative data also
enable many types of health service research applications, such as assessment of

Copyright © National Academy of Sciences. All rights reserved.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

USING INFORMATION TECHNOLOGY

171

clinical outcomes associated with alternative treatment options and care processes; identification of best practices; and evaluation of the effects of different
methods of financing, organizing, and delivering services.
Both private- and public-sector groups have identified the need to move
forward expeditiously with the automation of clinical information. In 1991, the
IOM issued a report concluding that computer-based patient records are an “essential technology” for health care and that electronic records should be the
standard for medical and all other records related to health care. In that same
year, the U.S. General Accounting Office issued a report stating that automated
medical records offer great potential to improve patient care, increase efficiency,
and reduce costs, and calling for the development of standards to ensure uniform
electronic recording and transmission of medical information. A 1993 report of
the U.S. General Accounting Office called for leadership and the acceleration of
efforts to develop standards. In 1997, a revised edition of the 1991 IOM report
noted the strides that had been made in the power and capacity of personal
computers and other computer-based technologies, the remarkable growth of the
Internet for research and some health applications, the increasing level of computer literacy among health professionals and the public, and the linkage of
organizations and individuals in local and regional networks that were beginning
to tackle the development of population databases.
Some health care organizations have made important advances, but overall
progress has been slow. In a few large systems—most notably the health systems
of the Department of Veterans Health Affairs—integrated electronic records systems have been implemented. There are also examples of robust, well-integrated
hospital-based information systems (National Research Council, 2000), such as
Intermountain Health Care (in Salt Lake City, Utah), but they are few and notable
for their rarity. Many other organizations have automated major portions of
clinical information systems—laboratory data, order entry, and the like—and
others are on their way to becoming paperless in the next few years (McDonald et
al., 1997; Warden and Lawrence, 2000).
There are numerous barriers to the automation of clinical information. The
remainder of this section addresses four of these barriers: privacy concerns, the
need for standards, financial requirements, and human factors issues.
Privacy Concerns and the Need for Standards
Two of the greatest impediments to the widespread automation of clinical
information are the absence of national policies pertaining to privacy, security,
and confidentiality and the lack of standards for the coding and exchange of
clinical information (e.g., definitions and nomenclature, patient identifiers, and
electronic transfer) (Dwyer, 1999; Kleinke, 1998; McDonald, 1998; U.S. Department of Commerce, 1994). Indeed, the issues of protecting privacy and data
standardization are closely interrelated. In 1998, for example, plans of the De-
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partment of Health and Human Services to issue recommendations for establishing unique patient identifiers were put on hold in response to public outcry over
potential violations of medical privacy (Goldman, 1998).
There is general agreement that privacy protections are needed for consumers, but there is also recognition that unless carefully balanced, such protections
may limit the future prospects of IT (Detmer, 2000a). Public opinion polls
conducted during the last decade document high and increasing levels of concern
about privacy, raising questions about whether people’s fear of violations of their
privacy may lead some to forego seeking necessary health services or to withhold
personal information from clinicians (Goldman, 1998). Others point out that, if
too stringent, privacy protections will impede the adoption of many IT applications critical to addressing health care quality concerns (Detmer, 2000a).
The demands of health care with regard to security and availability are both
more stringent and more varied than those of other industries (Institute of Medicine, 1994). Automated records can make it much easier for hackers to assemble
lists or to find (or alter) information about individuals. At the same time, there
are many different sources and types of health data, and clinical information must
be available to all clinicians and others involved in care delivery whenever
needed. Well-crafted policies can be implemented to ensure timely access for
those with a valid need to access the data, including treating clinicians and patients, while denying access to unauthorized users. Information security technologies, such as encryption, authentication of both the sender and receiver of
data, and audit trails to detect unauthorized users, are available to support such
policies (Detmer, 2000a; National Research Council, 1998; U.S. General Accounting Office, 1999). Legal enforcement of privacy and confidentiality rights
with strong remedies can serve as both a deterrent to unauthorized users and a
method of redress for individuals whose privacy rights have been violated.
The lack of commonly accepted definitions and nomenclature for the collection and coding of data and standards for the exchange of information has also
been recognized as an obstacle to broad adoption of clinical information technologies (Dwyer, 1999; Kleinke, 1998; McDonald, 1998; U.S. Department of
Commerce, 1994). Data standards are needed to facilitate sharing and communication of the data across different health care information systems, and to ensure
that the data are complete, accurate, and comparable (National Committee on
Vital and Health Statistics, 2000). Numerous groups, including the American
National Standards Institute’s Healthcare Informatics Standards Board, High
Level 7, the American Sociey for Testing and Material, the American Standards
Committee, the Institute of Electrical and Electronics Engineers, international
organizations, and numerous governmental groups, have developed standards for
claims forms, datasets, diagnostic and procedure classifications, vocabularies,
and messaging formats (Agency for Healthcare Research and Quality, 1999;
Cushman and Detmer, 1998). The Library of Medicine has made extensive
efforts to standardize vocabulary (including the construction and maintenance of
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a metathesaurus as part of the unified medical language system). But these
efforts, as important as they are, amount to a patchwork of standards that address
some areas and not others, and are not adhered to by all users.
To begin addressing the need for comprehensive national standards, Congress passed the Health Insurance Portability and Accountability Act in 1996,
creating a federal mandate to develop standards for all electronic health transmissions (Health Care Financing Administration, 2000). The law directed the Secretary of Health and Human Services to make recommendations to Congress regarding the privacy of individually identifiable health information by August
1997, and if Congress failed to pass privacy legislation by August 1999, the
Secretary of DHHS was directed to issue health privacy regulations by January
2000. The law also provided that the National Committee on Vital and Health
Statistics was to report to the Secretary of DHHS by August 21, 2000, on recommendations and legislative proposals pertaining to data standards for patient medical record information (National Committee on Vital and Health Statistics, 2000).
Congress failed to enact legislation implementing a comprehensive package
of privacy protections by the August 1999 deadline. Therefore, DHHS worked to
develop these regulations, based on the Secretary’s recommendations to Congress in 1997 (U.S. Department of Health and Human Services, 1997). These
regulations were extremely controversial and generated over 50,000 comments
when published in proposed rulemaking form. However, DHHS was able to
finalize and announce them in December 2000 (U.S. Department of Health and
Human Services, 2000).
DHHS also has efforts under way to develop national standards for the
definition, collection, coding, and exchange of patient medical record information, but progress has been slow. In July 2000, the National Committee on Vital
Health Statistics forwarded a report to the Secretary of Health and Human Services addressing a variety of process, technical, organizational, financing, and
other issues related to the development of national standards (National Committee on Vital and Health Statistics, 2000). Some progress has been made toward
developing coding standards for data elements; however, none has emerged as a
comprehensive standard (Institute of Medicine, 1997), and, as noted above, the
adoption of a standardized health identifier has been suspended. Chief information officers and other health care executives have reported they do not believe
that health records can be restructured to comply with electronic formats in the
time frame required by the law (Shinkman and Jonathan, 2000).
In the absence of strong national leadership in establishing standards and
defining appropriate legal and regulatory structures for an IT-driven health care
delivery system, states and various branches of the federal government have
responded to issues and concerns primarily on an ad hoc basis. For example,
more than two-thirds of states have made legislative efforts to affect various
types of health information practices, resulting in an increasingly complex array
of laws (Cushman and Detmer, 1998). In other instances, existing legal and
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regulatory structures are being applied to IT issues, creating confusion and probably ineffective oversight. For example, online pharmacies, whereby the physician enters orders into pharmacy computers often using a handheld wireless
electronic prescription pad, have given rise to a set of jurisdictional issues. These
issues relate both to federal and state responsibilities and, at the federal level, to
questions about the responsibilities of different agencies (i.e., Federal Trade Commission, Food and Drug Administration, Drug Enforcement Administration, Department of Justice, U.S. Customs Service, and U.S. Postal Service) for consumer
protection, rooting out of fraud and misinformation, drug quality, advertising of
prescription drugs, and importation and domestic mailing of pharmaceutical products (National Health Policy Forum, 2000).
Financial Requirements
The 21st-century health care system will require a significant financial investment in information technology—far greater than current investments by
most health care organizations. Capital will be needed to purchase and install
new technology, while installation of the new systems is likely to produce temporary disruptions in the delivery of patient care and result in sizable short-term
costs to manage the transition. Some specialized training and education will also
be needed to help the workforce adapt to the new environment.
In addition, some health care organizations have invested heavily in legacy
systems—older computer systems built around mainframes (Turban et al., 1996).
There is no easy way to shift from such systems to state-of-the-art information
systems based on an open client–server architecture, personal computer networks, and more flexible, nonproprietary protocols. These are important considerations for all health care organizations when making decisions about investing
in IT. Recent reductions in Medicare payments under the 1997 Balanced Budget
Act have likely contributed to an even more cautious approach to long-term
investment in technology on the part of many health care institutions.
Access to capital may be particularly limited for certain types of health care
organizations. Not-for-profit hospitals and health plans must obtain capital from
bond rather than equity markets. Many small physician group practices have a
limited ability to obtain capital. Large for-profit health plans may have ready
capital to invest in IT, but absent strong, long-term partnerships with provider
groups, lack the leverage and incentive to implement such systems.
These capital decisions are also being made in an environment in which
benefits are difficult to quantify. Unlike billing or pharmaceutical transactions,
clinical transactions have only an indirect effect on profitability, and demonstrating the value of clinical information systems in improving the quality of care has
been difficult although, as discussed above, evidence has begun to accumulate
about their usefulness in specific settings and applications. Moreover, as dis-
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cussed in Chapter 8, current payment policies do not adequately reward improvements in quality.
There are some indications that the use of IT is slowly becoming more
widespread. In 1997, the health information technology industry sold $15 billion
worth of products to health care organizations (Kleinke, 1998). The development
of Web-based applications for use on the Internet may also open the door to new
forms of financing the expenses of IT. For example, if IT shifts from an equipment purchase to a service expense, it can be bought on a monthly basis and
upgraded easily in response to both technological advances and changes in medical practice. Maintaining up-to-date applications that reflect the evolution of
technology and the knowledge base and making them available by subscription at
a Web site rather than requiring users in individual organizations to purchase and
maintain them is likely to provide great impetus for the development and use of
these systems.
Human Factors Issues
One of the most challenging, and least understood, barriers to the application
of useful information technologies in health care relates to human factors. These
barriers include both workforce and patient issues.
The health care sector is labor-intensive, with about 700,000 physicians,
over 2 million nurses, and many other health care workers being involved in the
delivery of patient care to varying degrees (Health Resources and Services Administration, 2000). The workforce is highly variable in terms of IT-related
knowledge and experience, and probably also in terms of receptivity to learning
or acquiring these skills. Some clinicians may also be wary of embracing new IT
applications because of frustrating experience with earlier IT applications that
failed to prove useful in solving diagnostic and therapeutic problems (Kassirer,
2000). Moreover, the development of new data infrastructures and the incorporation of new IT applications into clinical practice generally entails disruptions in
patient care, resulting in lost revenues for many clinicians.
Many IT applications require the forging of new relationships between clinicians and institutional providers, which may be slow to develop. For example,
some have observed that the deeply ingrained economic distrust and cultural
conflict between physicians and hospitals has impeded the adoption of IT applications that require Web-based integration (Kleinke, 2000).
IT will undoubtedly alter the clinician and patient relationship, and in some
cases, these changes may be threatening to clinicians. The standardization and
automation of various types of clinical data opens up many new opportunities to
make comparative quality data available to consumers who must chose among
clinicians, sites of care, and treatment options, and to bolster oversight and accountability programs (Kleinke, 2000). The availability of clinical knowledge on
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the Internet will lead to more informed patients who will be increasingly likely to
question clinician recommendations.
Not all patients will embrace these new roles of IT. Although consumers are
migrating to the Internet at a rapid pace, there will likely be some proportion of
individuals who do not have access either by personal choice or because of
economic or other constraints (Conte, 1999). Consequently, there will be a need
for the health system to operate in the old and the new, automated ways in parallel
for the foreseeable future (Ferguson, 1999).
NEED FOR A NATIONAL HEALTH INFORMATION
INFRASTRUCTURE
Many developments now under way augur well for the future adoption of IT
by the health care sector. A growing body of evidence supports the conclusion
that various types of IT applications lead to improvements in safety, effectiveness, patient-centeredness, timeliness, efficiency, and equity. Some progress is
being made on the specification of standards for protecting privacy, and various
private- and public-sector standardization efforts are being undertaken to provide
the foundation for a more expansive effort focused on achieving national consensus. The extraordinary growth of the Internet has opened up a plethora of new
applications; provided a highly accessible platform for tapping the clinical knowledge base, running applications, and sharing data; and lowered capital requirements.
Nonetheless, IT has barely touched patient care. The vast majority of clinical information is still stored in paper form. Only a fraction of clinicians offer email as a communication option to patients (Hoffman, 1997). Few patients
benefit even from very simple decision aids, such as reminder systems, which
have been shown repeatedly to improve compliance with practice guidelines.
Many medical errors, ubiquitous throughout the health care system, could be
prevented if only clinical data were accessible and readable, and prescriptions
were entered into automated order entry systems with built-in logic to check for
errors and oversights in drug selection and dosing. The pace of change is unacceptably slow. Much more can and should be done.
To achieve a substantial improvement in quality, the United States, like other
industrialized countries, will need to begin developing a comprehensive national
health information infrastructure (Detmer, 2000b). As defined by the National
Committee on Vital and Health Statistics, such a structure is “a set of technologies, standards, applications, systems, values, and laws that support all facets of
individual health, health care, and public health (Work Group on Computerization of Patient Records, 2000). A national health information infrastructure is not
a centralized government database, but rather “rules for the road” that offer a way
to connect distributed health data in the framework of a secure network.
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As discussed above, some elements of such a structure are in various stages
of development, but at the current pace, many more years will be required for its
completion. To further the development process, the country must move forward
expeditiously with the promulgation of national standards to protect data privacy.
Moreover, these standards should be reevaluated and fine-tuned periodically to
strike the right balance between protecting consumer privacy and providing access to clinical data for legitimate purposes, such as care delivery, quality evaluation, research, and public health (Detmer, 2000a). A high priority for the coming 2 years should be to achieve national consensus on comprehensive standards
for the definition, collection, coding, and exchange of clinical data.
As technological barriers are overcome, much greater attention should be
focused on legal, societal, organizational, and cultural issues (Work Group on
Computerization of Patient Records, 2000). Legal and regulatory structures that
have the unintended consequence of impeding the adoption of useful IT applications must be identified and modified (Moran, 1998). Health care organizations
and the health professions will need strong leadership and a clear direction as
they move forward with what will be a dramatic transformation of care delivery
(Shortliffe, 2000).
Finally, efforts should also be made to better inform the American public
about IT issues, and to ensure that all individuals have the opportunity to benefit
from the extraordinary innovations now under way. The American public should
be fully informed of both the benefits and risks of automated clinical data and
electronic communication, as well as the various options available for protecting
privacy. Steps must also be taken to ensure that all Americans have ready access
to the Internet, should they so desire, and that the benefits of IT reach practice
settings that serve a disproportionate share of the most vulnerable populations.
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Aligning Payment Policies with
Quality Improvement

Many factors influence how health care organizations and professionals deliver care to patients. For example, information can be used to compare performance with that of peers and motivate improvement. Similarly, tools such as
practice guidelines, clinical pathways, or protocols aim to change clinical practice to make it more consistent around a definition of best practice. Health care
professionals and organizations are also motivated by public acknowledgment
and honorary recognition. Recognition of professional accomplishment and innovation is a strong motivator of improvement.
Payment policies are another strong influence on how health care organizations and professionals deliver care and how patients select and use that care
(Hillman, 1991). Thus, to achieve the aims of the 21st-century health care system
set forth in Chapter 2, it is critical that payment policies be aligned to encourage
and support quality improvement. Yet financial barriers embodied in current
payment methods can create significant obstacles to higher-quality health care.
Even among health professionals motivated to provide the best care possible, the
structure of payment incentives may not facilitate the actions needed to systematically improve the quality of care, and may even prevent such actions. For
example, redesigning care processes to improve follow-up for chronically ill
patients through electronic communication may reduce office visits and decrease
revenues for a medical group under some payment methods. Current payment
policies are complex and contradictory, and although incremental improvements
are possible, more fundamental reform will be needed over the long run.
The goals of any payment method should be to reward high-quality care and
to permit the development of more effective ways of delivering care to improve
181
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the value obtained for the resources expended. These goals are relevant regardless of whether care is delivered in a predominantly competitive or regulated
environment, and whether the ultimate purchaser is an employer or the patient/
consumer. Payment policies should not create barriers to improving the quality
of care.
Recommendation 10: Private and public purchasers should examine their current payment methods to remove barriers that currently impede quality improvement, and to build in stronger incentives for quality enhancement.
Although some purchasers are pursuing payment approaches that include
rewards for quality, all existing payment methods could be modified to create
stronger incentives for quality improvement. Purchasers should identify ways to
(1) recognize quality, (2) reward quality, and (3) support quality improvement.
For example, quality could be recognized by developing better quality measures
and making their results more broadly available to covered populations, whether
through new forms of information or improvements in the ways existing information is shared. Quality could be rewarded by using direct payment mechanisms
or by redirecting volume to health plans and providers recognized for providing
high-quality care by offering stronger incentives for people to seek out better
quality care (e.g., adjustments to out-of-pocket costs). Quality improvement
could be supported by exploring the potential for shared-risk arrangements that
could encourage making significant changes in care processes to improve quality.
Although more fundamental change may be required in the long run, immediate
improvements can and should be pursued.
Recommendation 11: The Health Care Financing Administration
and the Agency for Healthcare Research and Quality, with input
from private payers, health care organizations, and clinicians,
should develop a research agenda to identify, pilot test, and evaluate
various options for better aligning current payment methods with
quality improvement goals.
Although most payment methods have an objective of cost containment or
reflect consideration of issues of access (e.g., in determining levels of copayments), they do not have the explicit goal of ensuring quality care or facilitating
quality improvement. Approaches to incorporating such an explicit goal into
payment policy should be explored. This research agenda should include work in
the following areas: blended or bundled methods of payment for providers,
multiyear contracts, payment modifications to encourage use of electronic interactions between providers and patients, risk adjustment, and alternative approaches for addressing the capital requirements necessary to improve quality.
Blended or bundled payments may offer providers greater flexibility in incorporating quality. Multiyear contracts can encourage longer-term relationships
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among providers, purchasers, and payers to permit investment in improved quality of care. Payment methods that support electronic or other forms of communication between providers and patients can improve contacts with the health system. Payment methods that are appropriately adjusted for the risk of the patients
served can support the provision of needed care and improved sources. Capital
will be needed for the redesigning and reengineering of health care that will be
required to improve quality. A better understanding is needed of how these, as
well as other mechanisms, can enhance the effects of payment policy on the
provision of high-quality health care.
The potential to link payment methods to priority conditions should also be
explored. As noted in Chapter 4, priority conditions can provide a framework for
aligning payment methods with patient needs and the ways care is organized and
measured. If payment methods were designed to encompass the scope of services
received by patients, providers could allocate resources according to patient needs,
across provider types and settings of care. Pilot testing should include an evaluation of the use of bundled payments for priority conditions to provide incentives
for redesigning care processes and to permit resources to be allocated according
to the scope and types of services needed by patients.
The committee believes certain principles should guide the development of
payment policies to reward quality, regardless of the specific payment method
used for any given transaction. The aim of these principles is to guide payment
policy reforms that can support care that is more patient-centered, evidencebased, and systems-based. Payment arrangements should facilitate alignment of
the units of patient care delivered (including consistency with best practice) with
the needs of consumers and patients, the unit of payment, and the level at which
information is collected and shared. To achieve alignment that can reward quality care, payment methods should:
• Provide fair payment for good clinical management of the types of patients seen. Clinicians should be adequately compensated for taking good care of
all types of patients, neither gaining nor losing financially for caring for sicker
patients or those with more complicated conditions. The risk of random incidence of disease in the population should reside with a larger risk pool, whether
that be large groups of providers, health plans, or insurance companies.
• Provide an opportunity for providers to share in the benefits of quality
improvement. Rewards should be located close to the level at which the reengineering and process redesign needed to improve quality are likely to take
place.
• Provide the opportunity for consumers and purchasers to recognize quality differences in health care and direct their decisions accordingly. In particular,
consumers need to have good information on quality and the ability to use that
information as they see fit to meet their needs.
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• Align financial incentives with the implementation of care processes based
on best practices and the achievement of better patient outcomes. Substantial
improvements in quality are most likely to be obtained when providers are highly
motivated and rewarded for carefully designing and fine-tuning care processes to
achieve increasingly higher levels of safety, effectiveness, patient-centeredness,
timeliness, efficiency, and equity.
• Reduce fragmentation of care. Payment methods should not pose a barrier to providers’ ability to coordinate care for patients across settings and over
time.
The remainder of this chapter examines in greater detail the relationship
between payment methods and the ability of health care organizations and professionals to undertake quality improvement activities. In the first section, the
theoretical incentives of current payment methods are briefly reviewed. The
second section focuses on barriers in the payment system that inhibit the achievement of significant improvements in quality. The third section describes how
existing payment methods could be adapted to support quality improvement.
Although difficult to accomplish in today’s environment, examples are provided
to illustrate how some health care organizations are attempting to incorporate
greater attention to quality in their payment arrangements. Any payment method
can be improved to support quality. However, fundamental misalignments will
remain; thus fixing current payment methods may be important, but not sufficient. The final section therefore explores the need for a new approach to payment policy that can better align the needs of patients with the unit and type of
payment method.
INCENTIVES OF CURRENT PAYMENT METHODS
Payment processes link together many different actors in health care. Purchasers, consumers and patients, health plans and insurers, and health care providers are all connected through various financial transactions (see Figure 8-1).
Purchasers or funders of health care include public and private purchasers, such
as employers and the Health Care Financing Administration; individual consumers and families; and federal, state, and local governments that may offer direct
subsidies to certain providers (e.g., public hospitals) or for certain services (e.g.,
immunizations). Many purchasers buy coverage for their employees or covered
populations through contractual arrangements with health plans or insurers. These
health plans and insurers, in turn, contract with individual providers and/or provider groups to deliver health care services. In some cases, purchasers and
providers may also be directly linked through contracting approaches under which
employers contract directly with a provider group to deliver care.
Payment linkages also exist within the boxes shown in Figure 8-1. Purchasers and individuals are linked when purchasers provide a choice of coverage to
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Source of Funds

Payment for
Health Coverage

Public and
private purchasers
Individuals

Payment for Services

Hospitals
Health plans
or insurers

Direct public
subsidies

Physicians
Other providers

FIGURE 8-1 Linkages through payment arrangements.

their workers or covered populations and when individuals contribute to the cost
of that coverage. Similarly, different types of providers can be linked through
payment, such as when individual physicians receive payment through a larger
medical group or when hospitals and physicians are linked financially in sharedrisk arrangements. Because of these complex and diverse linkages, any given
approach to payment policy can exert a powerful influence on the way services
are provided to consumers and patients, and can produce unintended consequences.
Although this chapter focuses primarily on payments involving a payer and a
provider, the committee recognizes the need to have a better understanding of
how consumer decision making influences payment relationships. Consumers
pay for health coverage both when they contribute to the cost of premiums and
when they pay directly for health services through copayments, deductibles and
payment for noncovered services. Although a great deal of research has been
done recently on how consumers use information in selecting a health plan, less
attention has been focused on how their decision making affects the payment
relationship.
The committee believes consumers and patients should have a direct role in
rewarding quality care. To have this role, consumers should have choices, receive information about their choices, and have the power to act on those choices.
Not all consumers have a choice of health plans (Trude, 2000), but all have a
choice of providers (and some services) within even a single health plan.1 Yet

1Increasing interest in defined contribution plans suggests the potential for consumers to entertain
more choices.
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little information is made available to consumers at the level of providers or
specific services, particularly relative to quality differences. As a consequence,
consumers rarely switch health plans or providers for quality reasons (Cunningham and Kohn, 2000). Additional research is needed to understand how consumer decision making might affect the way payment flows may be altered in the
future. A better understanding is also needed of how to communicate effectively
with patients about best practices and evidence-based practice so that quantity is
not automatically equated with quality.
The remainder of this section focuses on the right side of Figure 8-1—
payment to providers for the direct delivery of services, especially the relationship between a health plan or insurer and providers. Other issues of financing
health care, such as the source of funds or insurance coverage, are beyond the
scope of this report, although the committee believes they are important issues
and merit analysis. The following subsections provide a brief overview of common payment methods and the theoretical incentives offered by each. Four types
of payment methods are reviewed: methods that pay by prospectively determined budgets regardless of whether services are used, per case payment methods that pay for a bundle of services used in a case, methods that pay by a unit of
care as the units are used, and blended methods that combine approaches (Aas,
1995).
Budget Approaches
Under budgeted payment approaches, a budget is set for some defined set of
services over a specified period of time and becomes a spending ceiling. A total
budget can be set on a per capita basis or be based on historical costs (Aas, 1995).
Capitation is a form of budgeting in which the budget is based on a fixed fee for
each enrolled person to cover a specified level of health care, regardless of the
amount of service actually provided (Aas, 1995; Anderson and Weller, 1999).
The advantages of a budgetary approach are that it provides an incentive to
control costs and produce care efficiently, and can encourage innovation in costreducing technologies, use of lower-cost settings of care, and investment in health
promotion and disease prevention. The approach also can make costs more
predictable for the funder. Additionally, it can provide flexibility to providers in
deciding how to spend the budgeted amount and coordinate care with other
providers encompassed by the budget. Disadvantages include the potential for
risk selection to avoid patients who might be high-cost users of care, and the
potential to provide insufficient or reduced quality of services to minimize costs
and stay within budget (Aas, 1995; Barnum et al., 1995; Lee, 1997). There is also
the potential for conflicting incentives if physicians and hospitals are paid under
separate risk pools, which could encourage a physician to admit a patient to the
hospital (or refer the patient to a specialist) to reduce his or her own costs (Aas,
1995; Barnum et al., 1995).
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A variant of the budget approach applied specifically to physician payment is
salary. The advantage of the salary approach is good control over total costs and
the dissociation of treatment decisions from a physician’s financial gain or loss.
The main disadvantage is the potential for reduced productivity if sufficient
rewards are not built in (Aas, 1995).
Per Case Payment
Per case payment methods were introduced in 1983 by Medicare for shortterm hospitals providing acute care services to Medicare beneficiaries (Cleverley,
1992). A prospectively set payment amount is determined on the basis of the
diagnosis that resulted in the patient’s hospital admission. From the hospital’s
perspective, the incentive is to reduce the costs of caring for patients within each
diagnosis related group (DRG) in order to benefit from the savings achieved.
From the purchaser’s perspective, spending can be controlled directly through
payment rates and updates (Medicare Payment Advisory Commission, 2000a).
Medicare prospective payment for hospitals is generally believed to have reduced
spending growth and increased efforts by hospitals to control costs, as evidenced
by shorter lengths of stay and increased margins (Medicare Payment Advisory
Commission, 2000a). On August 1, 2000, Medicare instituted a per case payment method for hospital outpatient care using ambulatory payment classification (APC) groups (Hallam, 2000; Medicare Payment Advisory Commission,
2000b).
Per case payment methods could be applied to the concept of priority conditions. For example, the mix of services covered under a payment method could
be extended to include a comprehensive bundle of services that could be provided
across different settings of care and over a defined period of time, similar to an
episode of care. The advantage of this approach is that it would permit providers
to design care and allocate resources for a population of patients (e.g., diabetics).
Such an approach could also support the formation of multidisciplinary teams
that would span settings of care to improve coordination among providers and
foster the use of alternative modalities for treatment, such as e-mail for monitoring patients over time. Additional research would be needed to determine how to
define an episode of care, particularly as applied to a chronic condition (Aas,
1995).
Payment by Unit of Care
Payment methods may be based on some unit of care. For example, under
fee-for-service payment for physicians, the unit of payment is a visit or procedure. For hospitals, the unit of payment might be a patient day (per diem payment). These are retrospective payment methods in that care is paid for after it is
used, although the rate to be paid may be set in advance.
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In general, payment by unit of care offers little incentive to contain total
costs since the incentive is to produce more of the unit of care that is being
reimbursed. Under fee-for-service specifically, there is a potential for overuse of
services by increasing the intensity of care and treating more patients. Also,
since the method is based on individual units of care or service, it can be difficult
to coordinate payment across the many members of a care team. The main
advantages of payment by some unit of care are that it reduces the incentive for
risk selection (i.e., avoiding people who are likely to be high users of care), and
that physicians may specialize in difficult-to-treat medical problems. For per
diem payment methods, there can also be an incentive to produce care efficiently
to maximize profits per day (Aas, 1995; Barnum et al., 1995; Dudley et al., 1998).
Blended Methods
Approaches for bundling payments to providers have received increasing
attention in recent years as a mechanism to align more closely the incentives
faced by different providers involved in the care of a single patient. The central
characteristic of bundled payment is that it covers multiple providers. The advantage of bundled payment methods is the opportunity to use resources more efficiently if some services across the continuum of care are substitutes for each
other. For example, monitored home care could substitute for some office visits.
Even if there is no substitution, a payer can make one entity responsible for a
bundle of services and provide that entity with an incentive to deliver an efficient
combination of services (Welch, 1998). Any possible gains associated with
shifting patients among services is diminished.
Concerns with bundled payment approaches include questions about which
entity should receive the payment and be held responsible for care (Welch, 1998).
Possible responsible entities include health plans, hospitals, and physician groups.
Another concern is feasibility in rural areas, where providers may face special
difficulties in managing a continuum of services. Concerns have also been raised
regarding the technical issues involved in building billing systems that can combine services offered by multiple providers (Schmitz, 1999). Additionally, legislative changes may be required to bundle payments for some combination of
services, such as acute and postacute care (Welch, 1998).
One evaluated program that illustrates the potential of bundled payment is
found in the Medicare Participating Heart Bypass Center demonstration, begun in
1991 by the Health Care Financing Administration (Cromwell et al., 1997). Four
hospitals were paid a single fee for all inpatient institutional and physician care
for heart bypass patients. Hospitals and physicians could split the fee in whatever
manner they chose; however, no additional inpatient billing was permitted. The
average total costs fell in three of four hospitals, and length of stay for patients in
the program declined in all four hospitals. The savings were achieved because of
changes in physician practice patterns that occurred when hospital and physician
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incentives were aligned. Surgeons took a more active role in discharge planning,
review of drug protocols, and elimination of unnecessary standard orders for
routine testing.
Payment methods could be combined along several dimensions (Aas, 1995;
Barnum et al., 1995). First, a payment approach could blend methods for a
specific type of provider. For example, physicians could be paid using a combination of fee for service and a target rate of growth in overall spending for
physician services. Medicare applied this approach when it combined a fee
schedule with a sustainable growth rate system for updating physician payment
rates (Medicare Payment Advisory Commission, 2000c). Second, methods could
be blended by the type of service provided. For example, a provider could be
paid under capitation, with certain services designated for separate payment
(Maguire et al., 1998). Third, methods could be blended by category of provider.
For example, in an integrated delivery system, physicians could be paid under
capitation and hospitals paid on a per diem basis. Finally, methods could be
blended by time horizon. For example, providers could be paid under a prospectively determined budget, with a retrospective adjustment for the mix of patients
actually seen.
Summary
In general, payment methods based on budget for a range of care are better at
controlling the total costs of that care, but can create concerns regarding underuse.
They may also require greater institutional investment in information and management systems so the provider organization can monitor care and costs. Payment on a per unit basis has the opposite effect: it is often easier for providers to
manage, but is usually less amenable to controlling total costs.
The payment methods used most commonly today are based on payment for
some unit of care as it is used (see Table 8-1). Physicians are typically paid
through fee-for-service methods and hospitals through billed (discounted)
charges, per diem or per case. Some surveys suggest that capitation may be
increasing for physicians (Kane et al., 1998; Simon and Emmons, 1997); however, other sources suggest its use may be flat or declining (Lesser and Ginsburg,
2000). The use of capitation for hospitals may also be declining in favor of per
diem, perhaps influenced by reductions in length of stay so that health plans
prefer to “rent beds” on as as-needed basis (Rauber, 1999). Information is not
available on the frequency of use of budget approaches. It is important to note,
however, that most providers receive payment from a variety of payers that may
rely on different methods. Therefore, any given provider faces a mix of incentives and rewards, rather than a consistent set of expectations. This mix has a
significant influence on how payment methods can inhibit quality improvement,
as discussed in the following section.
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Medicare pays physicians predominantly by fee-for-service using a fee schedule and hospitals on a per-case basis using diagnosis related groups (DRG). For
beneficiaries enrolled in Medicare+Choice, health plans are paid on a capitated basis. According to a June 2000 Fact Sheet, about 16 percent of Medicare
beneficiaries had selected Medicare HMOs (“The Medicare+Choice Payment Methodology,” Fact Sheet, June 2000; www.hcfa.gov/facts/fs0006a.htm). In
Medicaid, 55.6 percent are enrolled in managed care; the remainder are in fee for service (National Summary of Medicaid Managed Care Programs and
Enrollment, June 30, 1999, Health Care Financing Administration, U.S. Department of Health and Human Services; http://www.hcfa.gov/medicaid/
trends99.htm).

NOTE: Data are based on Community Tracking Study (CTS), Insurance Followback Survey, 1996-1997, conducted by the Center for Studying Health System
Change. The CTS Insurance Followback Survey is a supplement to the CTS Household Survey, a large, nationally representative longitudinal survey.
Information on the privately insured obtained from the Household Survey was used to contact insurers/health plans and obtain information on characteristics of
the health insurance products they offer. Insurers and health plans were asked to report the typical method of payment used for each type of service for each
product. These responses were then matched to Household Survey respondents to describe their insurance coverage. Estimates are enrollee-weighted,
representing all people under age 65 with private insurance. Totals may not sum to 100 because of rounding error.
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Discounted Fee for Service
Capitation

Payment Methods For Hospitals

Payment Methods For Physicians

TABLE 8-1 Current Payment Methods for Physicians and Hospitals Based on Privately Insured Patients
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Finally, as was noted at the beginning of the chapter, different payment
methods are designed to meet different objectives, but none automatically has
quality improvement as an objective. Such an objective must therefore be explicitly designed into any payment method.
BARRIERS TO QUALITY IMPROVEMENT
IN CURRENT PAYMENT METHODS2
There is a growing body of evidence that quality improvement can translate
into dollar savings (Classen et al., 1997; Clemmer et al., 1999; Conrad et al.,
1996; Jarlier and Charvet-Protat, 2000). Poor quality is costly in several ways.
First, quality-related problems can result in waste, such as when a step in the care
process fails so that treatment must be repeated (e.g., the CT scan has to be
redone), or extra resources are required to fix the failed process (e.g., treat an
avoidable complication). Second, quality-related problems can lead to inefficiencies, as when two processes can produce the same outcome, but the more
costly alternative is selected. An additional issue is that some processes may
produce superior outcomes but utilize more resources, therefore resulting in cost
increases. There is no advantage to this kind of quality improvement. In an
environment that evaluates costs but not results, Anderson and Daigh (1991)
suggest that quality waste accounts for 25–40 percent of all hospital costs.
Despite the evidence that poor quality costs money, however, health care
organizations and professionals have not adopted quality-based process management to compete in today’s marketplace. In fact, there are cases in which significant financial losses have resulted in the elimination of quality projects rather
than the intensification of such efforts (Shulkin, 2000). Indeed, a variety of
barriers embodied in current payment methods prevent health care organizations
from pursuing quality improvement. The following subsections describe examples of four such payment barriers: perverse payment methods, adverse risk
selection, annual contracting arrangements, and up-front investments required by
provider groups.
Perverse Payment Mechanisms
Two examples of how payment mechanisms can inhibit quality improvement were provided at the IOM workshop held on April 24, 2000, by Dr. Brent
James of the Intermountain Health System, Salt Lake City, Utah:

2Much of the discussion in this section draws on a paper prepared by Brent James, M.D. presented
at an IOM-sponsored workshop on the relationship between payment and quality improvement held
on April 24, 2000.
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Example 1
A physician group paid primarily on a fee-for-service basis instituted a
new program to improve blood sugar control for diabetic patients. Specifically,
pilot studies suggested that tighter diabetic management could decrease hemoglobin A1c levels by 2 percentage points for about 40 percent of all diabetic
patients managed by the physician group. Data from two randomized controlled trials demonstrated that better sugar controls should translate into lower
rates of retinopathy, nephropathy, peripheral neurological damage, and heart
disease (The Diabetes Control and Complications Trial Research Group, 1993).
The savings in direct health care costs (i.e., reduced visits and hospital episodes) from avoided complications have been estimated to generate a net savings of about $2,000 per patient per year, on average, over 15 years (Demers et
al., 1997). Across the more than 13,000 diabetic patients managed by the
physician group, the project had the potential to generate over $10 million in
net savings each year. The project was costly to the medical group in two ways.
First, expenses to conduct the project, including extra clinical time for tighter
management, fell to the physician group. Second, over time, as diabetic complication rates fell, the project would reduce patient visits and, thus revenues as
well. The savings from avoided complications would fall to the insurer or a
self-funded purchaser.
Example 2
A delivery system refined and implemented the American Thoracic Society’s practice guideline on community-acquired pneumonia in ten rural Utah
hospitals, focusing on indications for hospitalization and choice of initial antibiotics. In a prospective nonrandomized controlled trial using other Utah hospitals as controls, compliance with the guideline in the intervention hospitals
increased from 22 to 40 percent (p < 0.001); the proportion of patients suffering
significant complications fell from 15.3 to 11.6 percent (p < 0.001); inpatient
mortality rates fell from 7.2 to 5.3 percent (p = 0.015); and costs fell by 12.3
percent (p < 0.001), primarily as a result of expenses avoided through the lower
complication rate. The cost savings in those ten small rural hospitals totaled
more than $500,000 per year, but an analysis of net operating income showed a
loss to the facilities of over $200,000 per year. The reason was that as the
complication rate fell, patients shifted from diagnosis related groups (DRGs)
associated with complications (such as DRG 475, respiratory system diagnosis
with ventilator support, carrying a per case payment of about $16,500 and providing a small excess of payment beyond treatment costs) to classifications
such as DRG 89 (simple pneumonia and pleurisy, age > 17, with complications
or comorbidities, carrying a per case payment of about $4,730, which failed to
cover the full costs of care).

Quality problems can be grouped in three categories (Chassin et al., 1998).
Overuse is the provision of a health care service under circumstances in which its
potential for harm exceeds the possible benefit. Underuse is the failure to provide a health care service when it would have produced a favorable outcome for
a patient. With misuse an appropriate service is provided, but a preventable
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complication occurs, and the patient does not receive the full potential benefit of
the service. Efforts to correct each of these kinds of problems are affected
differently by alternative payment methods, given the theoretical incentives described in the previous section. An example is provided below of what happens
at the delivery level in trying to correct each type of quality problem, along with
the effects of different payment methods.
Correcting Problems of Overuse. An example of correcting problems of
overuse is a reduction in unnecessary surgical procedures. If a physician (or
medical group) were paid under fee-for-service methods, the physician would
lose revenues because fewer procedures would be performed. However, physicians paid under a budgeted approach (such as capitation or a shared risk arrangement) could benefit financially because fewer resources would be used in caring
for affected patients. Hospitals would lose revenues under most payment methods (billed charges, per case, or per diem) because of the reduced volume of care,
but, like physicians, would potentially gain financially under a capitation or
shared-risk arrangement.
Correcting Problems of Underuse. An example of correcting problems of
underuse is the provision of needed services to those who were previously untreated. Physicians paid under fee-for-service methods would potentially gain
financially by seeing more patients who need care, but could lose under capitation or risk-sharing arrangements if patients in their current panel received more
services. Similarly, hospitals would gain under most payment methods (billed
charges, per diem, per case) because they would be serving more patients, but
could suffer financial losses under capitation or shared-risk methods for the same
reasons as physicians.
Correcting Problems of Misuse. An example of correcting problems of
misuse is a reduction in infections acquired by patients while receiving needed
health care services. Under fee-for-service payment, physicians would potentially lose revenues if fewer services were needed by patients because there were
fewer infections. Under capitation or risk-sharing arrangements, physicians could
benefit by expending fewer resources to manage the avoided infections. Hospitals would face a potentially mixed set of effects. Under billed charges, the
hospital could lose revenues if reduced infections meant fewer services provided.
Hospitals could gain under per diem methods if the length of stay remained the
same for patients, but they used fewer resources each day because of the avoided
infections. However, hospitals could also potentially lose under per diem payment if the avoided infections reduced patients’ length of stay. A mixed effect is
possible as well under per case payment. A hospital could gain financially if
fewer resources were required per case, but could potentially lose financially if
patients fell into a lower-paying DRG because of avoided infections (as in example 2). Generally, hospitals would gain financially under capitation or risksharing arrangements because patients would require fewer resources.
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In sum, efforts to improve quality by correcting overuse, underuse, or misuse
all have an impact on provider revenues; no payment method is neutral. Under
the most common payment methods, correcting problems of underuse and those
of overuse would have opposite effects: providers would gain financially by
correcting the former problems, but they would lose by correcting the latter.
Correcting problems of misuse would produce mixed effects for both physicians
and hospitals, especially since physicians get most of their revenues from fee-forservice payment, and hospitals get a substantial portion of their revenues from per
case payment. Thus the most common payment methods have insufficient incentives to fix problems of overuse and present great difficulties in fixing problems
of misuse (because of the mixed effects, which can also make it difficult for
hospitals and physicians to work together). There is a greater likelihood of
financial gain from fixing problems of underuse. This reinforces the perception
that improving quality costs money.
Even when care delivery groups want to improve the quality of the clinical
processes and outcomes they routinely deliver to their patients, they can be severely limited in their ability to pursue such strategies if providers lose revenues
from many quality improvement activities because of the expenses of implementing the improvements and the revenues lost as a result of reduced care delivery.
Many health care professionals and organizations conduct activities that are harmful to their bottom line (e.g., provision of uncompensated care). However, it is
not possible to sustain broad-based efforts to achieve a substantial improvement
in quality if such efforts are financially harmful to those undertaking them. Furthermore, as earlier improvement efforts worsen their financial position, provider
groups will not have the resources necessary to pursue additional clinical improvement projects. Therefore, although a payer may reap the initial benefits
from quality improvement through reduced intensity or volume of care, the inability of providers to sustain such strategies on a long-term basis will hinder the
ability to achieve continuous and lasting improvement.
Two broad options are possible to address problems associated with perverse
payment mechanisms. One possible approach is to provide mechanisms to facilitate more shared-risk arrangements that include not only hospitals and physicians
aligning purpose, but also payer involvement. Shared-risk arrangements could
include capitation, but could also include negotiated arrangements around an
agreed-upon budget amount, which might or might not result in per capita payment. Payers gain from reduced care delivery, but hospitals and physicians are
responsible for changing the way care is delivered. Shared-risk arrangements
could provide mechanisms for all parties involved to gain from changes in care.
Alternatively, since fee-for-service payments (or billed charges for hospitals)
remain in common use, mechanisms could be developed to compensate providers
for the expenses associated with developing and implementing quality improvement programs. This compensation could take the form of making a direct
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payment or directing increased volume to those providers with recognized and
measurable quality improvement initiatives. Both of those options reflect the
need for resources to shift if broad-based and lasting quality improvement is to be
achieved.
Adverse Risk Selection
Adverse risk selection occurs when an organization that bears financial risk
(whether a health plan or provider group) attempts to avoid enrolling or caring for
sick patients who have conditions that result in high and/or continuing costs.
Both insurers and providers are concerned that undertaking quality improvement
and publicizing quality outcomes will attract patients more likely to have conditions that make them high users of care and high-cost (Dudley et al., 1998). For
example, if a health plan has a good program for identifying and managing those
with diabetes, it is likely to enroll more diabetic patients. Since few purchasers
adjust payment for this type of risk, the health plan bears the burden. Such health
plans in turn, are unlikely to give their providers incentives to design programs
that will attract a disproportionate share of people with diabetes. If financial risk
is delegated to the provider group, the providers bear the financial burden of care
for this population. The concern is related mainly to chronic conditions rather
than acute care needs since the former represent ongoing expenses.
Risk-adjustment methods are an attempt to provide payment to health plans
and providers that is commensurate with the health risks of the population served
so that the organizations compete on efficiency, service, and quality instead of
risk selection (Bowen, 1995). In the context of payment policy, risk is defined as
how precisely future medical costs of an enrollee or group can be predicted
(Gauthier et al., 1995). Risk adjustment is important because the distribution of
medical expenditures is highly skewed, with a small fraction of individuals accounting for a substantial proportion of expenditures in any given year (Luft,
1995; Maguire et al., 1998). It has been estimated that the top 1 percent of
spenders account for 30 percent of health care expenditures, whereas the bottom
50 percent account for only 3 percent (Berk and Monheit, 1992). Although some
expenditures are unpredictable (such as trauma related to an auto accident), some
are predictable (such as people with a chronic illness who are recognized as
incurring continuing costs). Since some expenditures are predictable, organizations that assume financial risk for the care of a group can potentially avoid
recognized high users of care and their costs.
There are a number of different approaches to adjust for risk, such as use of
specific adjustment methods, withholds and risk pools, carve-outs, and reinsurance (Newhouse et al., 1997). Prospective risk-adjustment methods, several of
which have been developed in recent years, have gained attention (particularly by
the Health Care Financing Administration). Two leading models are adjusted
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clinical groups (ACGs, formerly referred to as ambulatory care groups) and
diagnostic cost groups (DCGs) (Newhouse et al., 1997). Both methods use
diagnostic information to improve predictability as compared with the demographic adjustments used by Medicare to pay health plans.
ACGs were developed at The Johns Hopkins University to classify risks by
using diagnoses reported in ambulatory visits (Starfield et al., 1991). The system
assigns diagnoses to a risk group based on five clinical dimensions, such as a
condition’s duration, severity, and diagnostic certainty. Both inpatient and ambulatory versions are available.
Initial development on DCGs was conducted through a consortium of researchers at Boston University, Health Economics Research, and the Harvard
University School of Medicine, and is based on inpatient diagnoses for prior
hospitalizations. The DCG model has been expanded to include both inpatient
and ambulatory information and to account for multiple medical conditions patients may experience (Ellis et al., 1996).
Another method is clinical risk groups (CRGs), developed by 3M Health
Information Systems (Averill et al., 1999). This clinical classification system
assigns each patient to a risk group that relates past clinical information to the
amount and type of health services the individual will consume in the future.
Additionally, a survey-based approach has been developed at Kaiser-Permanente
Health Plan for the working-age population. This method uses a chronic disease
checklist and self-reported health status and functional status (using the RAND
SF-36) to assess health risk (Hornbrook and Goodman, 1996).
The challenges involved in developing a fair and adequate risk-adjustment
system cannot be underestimated. All current methods are limited in their ability
to predict variation in expenditures. The Health Care Financing Administration
implemented a transitional risk-adjustment system in January 2000 using a form
of the DCG model, and is moving forward with an expanded model that will
include inpatient, hospital outpatient, and physician encounter data. A number of
models for this more comprehensive approach are being considered. It should be
noted that improving risk-adjustment methods will likely necessitate more clinical information (rather than just claims information), which in turn will require
significantly improved information systems (Dudley et al., 2000).
The goals for risk adjustment need to be balanced with the goals of quality
improvement. In risk adjustment, the objective is to identify the subpopulation at
risk of high utilization and high cost, whereas in quality improvement, the objective is to identify all patients with a particular condition who could benefit from
treatment (Dudley et al., 2000). On the one hand, if there is a potential for higher
payment, health care organizations are likely to identify as many at-risk patients
as possible and collect whatever information is necessary. On the other hand,
doing so could bias quality measures through possible upcoding and might not
provide incentives to design efficient and effective systems of care. The potential
for payment methods to be based on similar patients with common conditions,
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including definitions of best practice, may help mediate some of the possible
adverse effects.
Annual Contracting Arrangements
In theory, capitation and shared-risk arrangements provide incentives to pursue quality improvement strategies that minimize costs over the long term by
keeping people healthy. To the extent that turnover in health plan membership
and contracting arrangements occurs, however, suboptimization may result if the
organization that undertakes the quality improvement does not see the benefits
from those efforts.
Annual contracting arrangements can produce turnover in three ways. First,
health plans and purchasers can alter annually the plans offered to consumers and
force a change in health plan enrollment. Second, health plans and providers can
alter annually the composition of provider networks, forcing patients to switch
providers. Third, annual enrollment by individuals in health plans can produce
turnover for the plans even if there is no change in the two former arrangements.
Annual contracting cycles may hinder a health care organization’s ability to
pursue quality improvement initiatives if the organization believes the benefits
will accrue to a competitor. If a health plan has even modest enrollee turnover,
and a quality improvement project requires an up-front investment while the
financial savings span years, patients may very well have shifted to another plan
by the time the health benefits and related savings accrue. The same is true for a
provider group that may develop a good program for difficult-to-manage diabetics and is able to improve compliance with treatment, but is dropped from the
health plan’s provider panel, so that those now well-controlled patients go to a
competitor’s diabetic program. Such turnover can eliminate the benefit for many
proposed clinical improvement projects.
Longer-term arrangements among provider groups, health plans, and purchasers may be advisable to facilitate the investments needed to achieve quality
improvement and ensure gains to the partners from the benefits that are generated
over time (whether in the form of savings or improved outcomes). However,
patients and consumers should be able to shift coverage or source of care for
quality-related reasons. The ability of consumers and patients to do so can be a
strong motivator for clinicians and health plans to offer such good care that
people will not want to leave.
Up-Front Investments Required by Provider Groups
Provider groups face two specific managerial issues that are affected by
payment arrangements and can hamper efforts by health care organizations to
pursue quality improvement: (1) the difficulty of measuring the impact of quality
improvement on the organization’s bottom line and (2) infrastructure challenges
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encountered by those organizations seeking to implement broad-based quality
improvement programs. Up-front investments are likely to be required to address
both of these issues.
Difficulty of Measuring the Impact of Quality Improvement on the Bottom Line
When evaluating the potential for a quality improvement project to improve
a health care organization’s bottom line, the expense of the proposed improvement is compared with the potential savings in variable costs. Variable costs are
expenses that fluctuate directly with patient volumes, such as medications, disposable equipment, other supplies, and staffing levels, and are achieved relatively
quickly. The impact of the proposed clinical quality improvement initiative is
rarely evaluated in terms of savings in fixed costs, since those costs accrue over a
longer time period. Fixed costs are expenses that a physician, clinic, hospital, or
delivery system must pay regardless of patient volumes, such as payments for
buildings, diagnostic and other equipment, licensing and regulatory fees, malpractice insurance, and minimum required staffing.
Most health care costs are considered fixed, although there is likely variation
in how individual health care organizations define their fixed or variable costs.
For example, many consider labor costs to be fixed in the short term, but variable
over the long term. However, it has been estimated that 60 to 75 percent of all
expenses fall into the fixed cost category (Lave and Lave, 1984; Williams, 1996),
leaving only about 25 to 40 percent of the savings generated by quality-based
elimination of clinical waste (the proportion accounted as variable expenses) to
appear quickly on an organization’s balance sheet. The remaining 60 to 75
percent of the potential savings, representing the fixed cost portion, appears as
unused capacity within the organization. If a care delivery group can recruit
additional patients to reduce excess capacity, an immediate benefit will be realized. The organization’s fixed costs will be spread across a larger patient population (all of the old patients, plus a number of new ones) so that the effective
fixed cost per patient will fall, creating a larger financial margin for each patient
treated. However, if the organization cannot increase patient volume, several
years can be required to affect the fixed costs. Thus, the proportion of fixed costs
in health care affects the ability to measure the impact of quality improvement
efforts on an organization’s bottom line.
Infrastructure Investments
An organization that wants to use clinical quality as a business strategy must
make a substantial investment in skill building and culture change. Clinical
process management, a health care delivery organization’s core business function, has traditionally been seen as a secondary responsibility of the voluntary
medical staff. Practicing physicians are asked to contribute time without com-
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pensation and to serve on clinical oversight committees, taking time away from
their primary patient care role. An organization must make a substantial investment in medical and other clinical leadership, as well as build an effective management and information infrastructure to use for tracking outcomes, assessing
performance, and setting clinical improvement goals. This investment should
include tools and training in quality methods, but also adequate information
systems that can be applied to clinical quality improvement (see Chapter 7).
ADAPTING EXISTING PAYMENT METHODS
TO SUPPORT QUALITY IMPROVEMENT
As noted earlier, the IOM held a workshop on April 24, 2000, to discuss the
relationship between payment and quality improvement. At the workshop, several examples were provided to illustrate how various existing payment methods—including fee for service, capitation, a blended method, and a shared-risk
(budget) method—could be adapted to support quality improvement. This section describes the examples presented at the workshop.
Adapting Fee-for-Service Payment
Dr. Glenn Littenberg described how fee-for-service payment could be
adapted to provide incentives for quality improvement by encouraging cooperation and providing reimbursement for care outside of the traditional office visit,
which is not always optimal for meeting patients’ needs. The approach involves
developing relative values for the elements of work performed over time by
physicians and other health professionals. For example, physicians provide care
between visits, including coordination of complex cases, phone consults with
patients and other professionals, and follow-up on tests performed. These activities do not require face-to-face contact, but can occupy a significant amount of
professional time. A Current Procedural Technology (CPT) code could be developed for use of electronic media with the patient not present for specific communications, for research, for clinical updates, and for coordination of care with
other health professionals within a 30-day period. Codes could also be developed
and relative values assigned for other organizational innovations designed to
improve quality (e.g., anticoagulation clinics, which would include the clinical
groups that have key roles, such as physicians, pharmacists, nurses, and dietary
staff).
Despite the growth of alternative payment methods, fee-for-service payment
remains important. Even in capitated systems, many individual physicians are
paid using a fee-for-service method. Additionally, fee-for-service payment levels often serve as the benchmark for other payment methods. As a result, financial support for activities that would improve quality care and rely on fee-forservice payment remains one avenue for building in rewards for quality care.
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Adapting Capitation Payment
Dr. Sam Ho described how PacifiCare Health System has developed a payment structure that rewards quality care provided by the 700 medical groups with
which the plan contracts. PacifiCare pays the majority of medical groups by
capitation for all professional services. Hospitals are also paid predominantly
through capitation. The health plan retains risk for certain hospital, pharmacy,
and ancillary services (e.g., durable medical equipment). The core of the system
is a report card program that provides quality performance information to both
physicians and consumers. The provider profile contains about 80 measures
enabling medical groups to compare their own performance over time, as well as
with regional and national benchmarks. The consumer-focused performance
report currently contains 32 indicators, with more being added each year. Preliminary analysis conducted by PacifiCare indicates that the medical groups with
higher scores on “best practice” are seeing statistically significant increases in
membership and high member retention rates.
Two specific elements of the PacifiCare approach are worth noting. First,
the approach focuses on the availability of data, relying on depth and breadth of
data. Second, much of the information is directed toward consumers as decision
makers. Rather than being directed at selection of a health plan, the information
is at the medical group level, where consumers can evaluate their own trade-offs
among cost, quality, access, and any other dimensions of importance to them.
Adapting Blended Payment Methods
Ann Robinow of the Buyers Health Care Action Group, Minneapolis, Minnesota, described what some have termed a direct contracting approach. The
group contracts with “care systems,” defined as groups of primary care physicians and affiliated specialists and facilities that could assume responsibility for
the provision of a full continuum of care (Christianson et al., 1999). Payment is
blended in that a budget target is set prospectively and adjusted retrospectively.
Each year, care systems set a financial target for all care to enrollees (including
pharmacy) that becomes the price to consumers and the benchmark for financial
performance. The prices are risk adjusted every quarter using ACGs by comparing the care system’s performance for the most recent 12-month period with the
target (Christianson et al., 1999), which is adjusted each quarter to reflect the
relative illness burden of patients during the same time period for which financial
information is being collected. Because it is a claims-based system in which each
employer pays its own fees, fee levels are increased or decreased over time so
that the fees approximate the target submitted (fees increase if the organization is
below target and decrease if the target is exceeded). Consumers receive comparative information at the care system level. Ms. Robinow indicated that the
group’s own analysis indicates people are moving from the higher-cost to the
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lower-cost systems and that systems with higher satisfaction scores have also had
higher enrollment gains.
Two notable elements of this approach are its focus on the care system and
consumer involvement. The focus on the care system places responsibility at the
level at which processes of care can be modified to improve quality. Providing
comparative information to consumers at this level of the care system gives them
information about care delivery and not just health coverage. This information is
perceived as being more valuable for patients.
Adapting Shared-Risk (Budget) Arrangements
Dr. Brent James of Intermountain Health Care described the organization’s
recent experience in moving toward shared-risk arrangements in which partnerships are established with purchasers, and risk is shared around a budget based on
the expectations of caring for a population. Costs are typically projected on the
basis of a particular set of disease entities in clinical programs that represent the
work of smaller groups. These are referred to as care processes. These groups do
not manage just one activity (e.g., mammography), but rather a number of processes for a single condition (e.g., breast cancer). The price is negotiated among
the partners. If Intermountain is able to produce care for the population below
budget, all the partners share in the savings.
Intermountain perceives several advantages to this approach. First, it permits the organization to share in the benefits of quality improvement. Second,
care can be organized around processes that are meaningful to health professionals, patients, and purchasers, which helps align incentives and work priorities.
Third, the approach uses a budgeted target to impose financial discipline, but
does not rely on capitation, which means it can be applied to smaller groups of
practitioners and patients that would not assume actuarial risk. The challenge is
the need for good data to set budgets fairly and monitor clinical processes of care.
NEED FOR A NEW APPROACH
Although incentives to improve quality could be strengthened through incremental improvements in existing payment methods, more significant reform of
the payment system will be needed over the long term. All health care organizations face serious barriers in pursuing broad-based efforts at quality improvement, and providers face a mix of incentives from different payment methods.
Conceptually, a provider group could manage effectively in an environment that
was entirely fee for service or entirely capitation, but the present environment is
a mix of both. An organization that manages to succeed predominantly under
fee-for-service payment will fail under the incentives of capitation. On the other
hand, an organization that manages to succeed under capitation will fail on the
portion of care that is paid through fee for service. Thus, health care organiza-
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tions are faced with a financial situation in which it is almost impossible to
manage for quality.
There are several ways to improve the way payment methods reward quality
care. One option is to refine existing payment methods to provide greater rewards for quality. As noted in the preceding discussion, all existing payment
methods can be improved to reward quality better. However, although these
incremental improvements are important to pursue, a more fundamental restructuring of the payment system is needed. One of the common threads that runs
through most of the recent innovations in payment is greater attention to subpopulations with common clinical needs.
Chapter 4 describes the need for a classification system around priority
conditions to facilitate the provision of care based on the common reasons for
which people seek care. Although it would be premature to recommend payment
based on priority conditions, it is appropriate to study their feasibility as a tool for
aligning the scope of services provided with the scope of payment. For example,
a patient with a chronic condition may be seeking the acute care services traditionally covered under insurance, but may also need, for example, services related to counseling and behavior change, support groups, e-mail access for communication between visits, strongly managed and continuous coordination with
other health professionals, and medical supplies. However, today’s payment
approaches offer a chronically ill patient face-to-face office visits as the primary
mechanism for receiving care and rarely encompass the range of services needed
across the continuum of care. Furthermore, the fragmentation of payment by
service can make it difficult for care to be coordinated efficiently across multiple
settings. There is a misalignment among what the patient needs, the services
provided, and how needed services are paid for. Organizing care and payment
around priority conditions could offer a framework for aligning payment incentives around a common clinical purpose that is consistent with meeting patient
needs as completely and efficiently as possible.
The committee recognizes that such redesign could require significant
changes in the purpose and structure of the insurance function. The role of health
plans could shift toward a heavy emphasis on obtaining information from various
configurations of providers and, in turn, releasing information to the public.
Consumers’ responsibilities could also shift if they are to become more directly
involved in comparing options for care and the arrangements through which they
wish to receive care. Despite the challenges, however, the committee believes
good-quality care can be recognized and rewarded through payment policies.
Although this chapter focuses on current payment policy and its shortcomings, the committee also discussed a set of larger economic issues. The committee recognizes that the recommendations in this report will reduce costs in some
areas and increase costs in others. In general, correcting problems of overuse and
misuse is likely to result in cost reductions, whereas correcting problems of
underuse is likely to increase costs (Chassin et al., 1998). Quality problems
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related to overuse increase costs through the provision of services from which
patients do not benefit. Patients may also be exposed to unnecessary risks associated with treatment (Fisher and Welch, 1999). Quality problems related to
misuse increase costs when tests and procedures have to repeated or when avoidable complications increase treatment needs. On the other hand, quality problems related to underuse represent artificial “savings,” as patients do not receive
beneficial services, such as immunizations.
In terms of the specific recommendations in this report, there are several
potential areas in which cost savings may be produced. Greater use of information technology (see Chapter 7) should result in costs savings in several ways.
First, automation of certain functions may reduce some labor costs. This has
happened in other industries, such as manufacturing. Second, information technology may permit substitution of less costly alternatives of care. For example,
to the extent that monitoring of patients can occur partly through e-mail, some
office visits may be eliminated, as in the case of patients with controlled chronic
conditions who may be able to visit their physician’s office twice a year instead
of quarterly, relying on electronic communication between visits. Third, use of
computerized drug prescribing has been shown to reduce medication errors, which
are known to increase costs (Bates et al., 1997, 1998, 1999).
Cost reductions may also be possible with better application of the evidence
base (see Chapter 6). Standardizing care around best practices and reducing
variation in treatment patterns should result in reduced and/or more predictable
costs of care. The use of effective decision support systems can reduce variation
in practice through improved compliance with practice guidelines (Balas et al.,
2000; Shea et al., 1996).
Finally, cost savings may be achieved through greater use of multidisciplinary
teams (see Chapter 5). When teams are well coordinated and are able to sufficiently plan care and share information, it may become possible to substitute lesscostly personnel for higher-cost personnel. Developing and using care teams
properly can improve coordination across settings and over time to reduce inefficiencies associated with handoffs among members of the care team.
The committee recognizes, however, that not all activities to improve quality
will be cost-reducing. In addition to cost increases associated with correcting
problems of underuse, as noted above, there will also be costs associated with
implementing changes in the organization and delivery of care. Even if a change
ultimately reduces cost, the process of evolving from the current system to the
system of the 21st century may incur significant costs. Although some public
support can help move such a process forward, health care organizations themselves will need to invest in change, just as other industries (e.g., banking) have
invested in transforming their business procedures. Key transitional areas that
are likely to increase costs in the short- to mid-term time frame include (1) the
need to train people for new jobs in health care (or in other fields) as some
workers are displaced by new approaches to organizing and delivering care,

Copyright © National Academy of Sciences. All rights reserved.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

204

CROSSING THE QUALITY CHASM

(2) investment in information technology and associated training costs, (3) the
need to maintain duplicative systems temporarily while redesigning care processes (i.e., retaining the old process while the new process is being implemented
and refined), and (4) capital investment to support redesign and reengineering of
the current system.
It is not known how cost increases and decreases will ultimately balance over
time. Regardless of the final calculus, however, what can be obtained is better
value for the resources expended. Good value does not lie in spending over $1
trillion on health care that leaves some people receiving care they do not need and
others not receiving the care they need. There should be a strong commitment to
evaluating the economic and other impacts associated with improving the quality
of care. However, such evaluations may not be amenable to existing measurement approaches. For example, benefits from information technology have included easier access to medical histories, improved access to summary patient
details, support for protocols or guidelines, and quicker reporting of results of
treatment (Lock, 1996). These benefits are difficult to quantify and to incorporate into a traditional return-on-investment analysis. Therefore, assessing the
impact of new approaches and innovative programs designed to improve quality
may require new measurement approaches.
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Preparing the Workforce

Health care is not just another service industry. Its fundamental nature is
characterized by people taking care of other people in times of need and stress.
Patients are ill, families are worried, and the ultimate outcome may be uncertain.
Stable, trusting relationships between a patient and the people providing care can
be critical to healing or managing an illness. The people who deliver care are the
health system’s most important resource.
All of the issues raised in the previous chapters of this report have important
implications for the health care workforce, potentially requiring different work in
new types of organizations that may use fewer people. Accountabilities and
standards of care may change; relationships between patients and health professionals are certain to do so.
The health care workforce is large, having employed almost 6 million people
in 1998 (Occupational Employment Statistics, 2000) with a wide variety of educational backgrounds, specialization, and skills. Professional hierarchies are well
established and reinforced by training, laws, and regulations, as well as culture
and history. In general, health professionals are also conservative, stressing the
application of precedent and risk avoidance in clinical practice, particularly relative to changes that may affect the quality of care for patients. As a result, any
change can be exceedingly slow and difficult to accomplish, especially if there is
not a clear understanding of why the change may be needed or of its impact on
current practices.
The importance of appropriately preparing the workforce for the changes in
health care delivery that will be necessitated by the recommendations in this
report cannot be underestimated. There are many serious challenges facing the
207
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health care workforce, including difficulties in retention of personnel, the impending crisis in nursing supply, and the need for strong leadership within the
health care system to guide and support what will be a very difficult transition.
When clinicians are under stress themselves, it is difficult to take care of patients
who are ill and stressed. Indeed, this was one of the key transitional issues
identified during the committee’s deliberations. It is a broad topic that can only
be introduced here, but the committee emphasizes the need for additional study to
understand the effects of the changes recommended herein on how the workforce
is prepared for practice, how it is deployed, and how it is held accountable.
Recommendation 12: A multidisciplinary summit of leaders within
the health professions should be held to discuss and develop strategies for (1) restructuring clinical education to be consistent with the
principles of the 21st-century health system throughout the continuum of undergraduate, graduate, and continuing education for
medical, nursing, and other professional training programs; and
(2) assessing the implications of these changes for provider
credentialing programs, funding, and sponsorship of education programs for health professionals.
Recommendation 13: The Agency for Healthcare Research and
Quality should fund research to evaluate how the current regulatory and legal systems (1) facilitate or inhibit the changes needed for
the 21st-century health care delivery system, and (2) can be modified to support health care professionals and organizations that seek
to accomplish the six aims set forth in Chapter 2.
This chapter briefly examines three specific issues: clinical training and
education, regulation of the health professions, and legal liability issues. Clinical
training and education is seen as particularly important for changing the culture
of health care practice to support achievement of the aims set forth in Chapter 2.
Greater understanding is needed of why prior efforts at modifying clinical education have not had the desired impact and of the supportive strategies needed to
overcome such barriers.
CLINICAL EDUCATION AND TRAINING
To achieve the six aims proposed in Chapter 2, additional skills may be
required of health professionals—not just physicians, but all clinicians who care
for patients. Prior chapters have identified a number of changes affecting health
care delivery, including a shift from acute to chronic care, the need to manage a
continually expanding evidence base and technological innovations, more clinical practice occurring in teams and complex delivery arrangements, and changing
patient–clinician relationships. The need to balance cost, quality, and access in

Copyright © National Academy of Sciences. All rights reserved.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

PREPARING THE WORKFORCE

209

health care will put pressures on clinical education programs, particularly given
the outlay of public dollars for clinical education.
The types of new or enhanced skills required by health professionals might
include, for example, the ability to:
• Use a variety of approaches to deliver care, including the provision of
care without face-to-face visits (e.g., using electronic communications to provide
follow-up care and routine monitoring) (see Chapter 3).
• Synthesize the evidence base and communicate it to patients (see Chapter
6).
• Combine the evidence base, knowledge about population outcomes, and
patient preferences to tailor care for an individual patient (Weed and Weed,
1999a) (see Chapter 6).
• Communicate with patients in a shared and fully open manner to support
their decision making and self-management (to the extent they so desire), including the potential for unfettered access to the information contained in their medical records (see Chapter 3).
• Use decision support systems and other tools to aid clinical decision
making in order to minimize problems of overuse and underuse and reduce waste
(Weed and Weed, 1999a) (see Chapter 6).
• Identify errors and hazards in care; understand and implement basic safety
design principles, such as standardization and simplification (Institute of Medicine, 2000) (see Chapter 5).
• Understand the course of illness and a patient’s experience outside of the
hospital (where most training is conducted).
• Continually measure quality of care in terms of both process and outcomes; develop and implement best practices (Berwick et al., 1992) (see Chapter
5).
• Work collaboratively in teams with shared responsibility (Chassin, 1998)
(see Chapter 5).
• Design processes of care and measure their effectiveness, even when the
members of the team that cares for a patient are not in the same physical locale
(Berwick et al., 1992).
• Understand how to find new knowledge as it continually expands, evaluate its significance and claims of effectiveness, and decide how to incorporate it
into practice (Chassin, 1998) (see Chapter 6).
• Understand determinants of health, the link between medical care and
healthy populations, and professional responsibilities.
Teaching these skills will likely require changes in curriculum. Although
some schools have added courses that are consistent with the desired skills, the
needed content is likely to evolve over time. For example, many schools now
have courses in patient communications, information systems, and biostatistics.
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However, communicating with patients to improve adherence to a recommended
treatment is different from communicating with patients who are key decision
makers and full partners in their care. Using information technology to do a
MEDLINE search is important, but not the same as using the technology as a
central component in delivering care and using decision support as an aid to
clinical decision making. Knowing biostatistics aids in understanding the published literature, but is not the same as using statistics to design processes of care
to reduce variations in practice. Likewise, care provided by multidisciplinary
teams involves more than knowing the responsibilities of people in a clinical
department; it should involve knowing how to form and use teams to customize
care across settings and over time, even when the members of the team are in
entirely different physical locations.
Although curriculum changes are essential in providing new skills to health
professionals, they are not sufficient by themselves. It is also necessary to address how health professional education is approached, organized, and funded to
better prepare students for real practice in an information rich environment. Two
examples are teaching evidence-based practice and training in multidisciplinary
teams.
The traditional emphasis in clinical education, particularly medical education, is on teaching a core of knowledge, much of it focused on the basic mechanisms of disease and pathophysiological principles. Given the expansiveness and
dynamic nature of the science base in health care, this approach should be expanded to teach how to manage knowledge and use effective tools that can
support clinical decision making (Evidence-Based Medicine Working Group,
1992; Weed and Weed, 1999c). Effective teaching of evidence-based practice
requires faculty role models, an emphasis on teaching the application of critical
appraisal skills in actual patient care settings, and experience in conducting literature searches and applying methodological rules to the evaluation and understanding of evidence (Evidence-Based Medicine Working Group, 1992). In a
survey of 269 internal medicine residency programs, it was found that only 99
offered a freestanding program in evidence-based medicine (Green, 2000). The
curricula for these 99 programs varied greatly: 77 included critical appraisal of
the literature; 52 provided information on how to search for evidence; 44 covered
issues related to the articulation of a focused clinical question; 35 covered the
application of evidence to individual decision making; and 23 included integration of the evidence into decision making in actual practice. Nearly all programs
provided access to MEDLINE, while only about one-third provided access to the
Cochrane Library (see Chapter 6).
Similarly, as more care is provided by teams, more opportunities for
multidisciplinary training should be offered (Institute of Medicine, 1996a).
People should be trained in the kinds of teams in which they will provide care,
starting with initial professional training and continuing through graduate training and ongoing professional development. Multidisciplinary training is difficult
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to implement because of professional boundaries, the traditional hierarchical
structure of health care, clinical specialization, faculty experience, and educational isolation. Changing the situation will require an examination of clinical
curricula, funding for education, and faculty preparation. Although there was
great interest and innovation in multidisciplinary training during the 1960s, little
lasting change resulted (Pew Health Professions Commission, 1993). The ability
to plan care and practice effectively using multidisciplinary teams takes on increasing importance as the proportion of the population with chronic conditions
grows, requiring the provision of a mix of services over time and across settings.
A changing relationship between clinicians and their patients also calls for
new skills in communication and support for patient self-management, especially
for patients with chronic conditions. Collaborative management requires collaboration between clinicians and patients in defining problems, setting goals,
and planning care; training and support in self-management; and continuous
follow-up (Von Korff et al., 1997). Patients with chronic conditions who are
provided with knowledge and skills for self-management have been shown to
experience improvements in health status and reduced hospitalizations (Lorig et
al., 1999). Clinicians need to have skills to train patients in techniques of good
self-management.
Teaching a different set of skills also has implications for the capabilities of
health care organizations that conduct training programs if these skills and behaviors are to be reinforced in training beyond basic coursework. For example,
training can emphasize the importance of information technology in clinical care,
but that message is not reinforced if students continue their training in health care
organizations that are not equipped with such systems or where the faculty are not
prepared to use the skills themselves. This is a particular challenge for training in
ambulatory settings and physician offices. Although many would agree that
more training needs to be offered in such settings, additional support may be
required for this purpose.
Although improved methods of training the next generation of clinicians are
important, efforts must also be made to retool practicing clinicians. Traditional
methods of continuing education for health professionals, such as formal conferences and dissemination of educational materials, have been shown to have little
effect by themselves on changing clinician behaviors or health outcomes (Davis
et al., 1995). Continuing education needs to emphasize a variety of interventions,
particularly reminder systems, academic detailing, and patient-mediated methods, and use a mix of approaches, including Web-based technologies. Reorientation of credentialing processes to assess a clinician’s proficiency in evidencebased practice and the use of decision support tools may be necessary to provide
strong incentives for clinicians to undertake this important learning process. The
development of clinical leadership is another area that needs attention. Clinical
leadership will be required to direct the changes discussed, but there will also be
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a need for new leaders who are able to function effectively in and lead complex
delivery systems.
Finally, there are implications for the training and development of nonclinical
administrative and management personnel, as well as governance. By making
budgetary and resource decisions for health care organizations, these groups,
with input from and in collaboration with the clinical community, influence
priorities and the pace at which they are implemented. For example, the administration of a hospital can provide sufficient resources to support the implementation of medication order/entry systems that help clinicians provide safer care, or
they can slow the pace at which such systems are implemented by not ensuring
sufficient resources or training. Training and development for both management
and governance should recognize the important role these groups play in collaborating with clinicians to make possible the types of changes needed for the health
system of the 21st century.
There have been many prior examinations of clinical education, particularly
medical education. The structure and form of medical education were set through
the Flexner report of 1910. That report called for a 4-year curriculum comprising
2 years of basic sciences and 2 years of clinical teaching, university affiliation
(instead of proprietary schools), entrance requirements, encouragement of active
learning and limited use of lectures and learning by memorization, and emphasis
on the importance of problem solving and critical thinking (Ludmerer, 1999;
Regan-Smith, 1998).
More than 20 different reports followed Flexner’s, each calling for the reform of medical and clinical education. The striking feature of these reports is
their similarity in the problems identified and proposed solutions. Christakis
(1995) reviewed 19 reports and found eight objectives of reform among them:
serve changing public interest, address physician workforce needs, cope with
burgeoning knowledge, foster generalism and decrease fragmentation, apply new
educational methods, address the changing nature of illness, address the changing
nature of practice, and improve the quality and standards of education. Enarson
and Burg (1992) reviewed 13 studies of medical education and summarized the
recommended changes under the categories of (1) methods of instruction and
curriculum content (including the need for a broad general education, definition
of educational objectives, acquisition of lifelong learning skills, and expansion of
training sites); (2) internal structure of medical school (including integration of
medical education across the continuum of preparation, control of education
programs in multidisciplinary and interdepartmental groups, and definition of
budget for teaching); and (3) the relationship between medical schools and external organizations (including integration of accreditation processes, assessment of
readiness for graduate training, and use of licensing exams).
Many believe that changes in medical education are needed. In their survey
of medical school deans, Cantor et al. (1991) found that 68 percent believed
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fundamental change in medical education was needed. This was true for their
own institutions as well as medical education overall. Petersdorf and Turner
(1995) report that the education given to students is “dated and arcane” and not in
tune with societal needs. In interpreting their survey of young physicians, Cantor
et al. (1993) found that “while medical training has remained largely unchanged,
the demands placed on practicing physicians have changed dramatically.”
Some believe that the premises of the current apprenticeship model of medical education are so faulty in today’s complex health care environment that they
need drastic overhaul (Chassin, 1998). Others have suggested that “research’s
stranglehold on medical education reform needs to be broken by separating researchers from medical student teaching and from curriculum decision making”
(Regan-Smith, 1998). Teaching should be an explicit and compensated part of
one’s job. Still others have called for new relationships between medical schools
and academic health centers that would permit the latter to focus on making the
best decisions for patient care and allow medical schools to control education and
its location (Thier, 1994). In such a circumstance, academic health centers might
be affiliated with several medical schools and medical schools might be affiliated
with multiple health centers to allow for greater flexibility by the partners.
Medical curriculum has not been static over the years, but has undergone
extensive changes (Anderson, 2000; Milbank Memorial Fund and Association of
American Medical Colleges, 2000). However, many believe that in general, the
current curriculum is overcrowded and relies too much on memorizing facts, and
that the changes implemented have not altered the underlying experience of
educators and student (Ludmerer, 1999; Regan-Smith, 1998). Despite the changes
that have been made, the fundamental approach to clinical education has not
changed since 1910. A number of reasons have been cited for so little response to
so many calls for reform:
• Lack of funding to review curriculum and teaching methods and of resources to make changes in them (Griner and Danoff, 2000; Meyer et al., 1997)
• Emphasis on research and patient care, with little reward for teaching
(Cantor et al., 1991; Griner and Danoff, 2000; Ludmerer, 1999; Petersdorf and
Turner, 1995; Regan-Smith, 1998)
• Need for faculty development to ensure that faculty are available at training sites and able to teach students effectively (Griner and Danoff, 2000; Weed,
1981)
• Decentralized structure in medical schools, with powerful department
chairs (Cantor et al., 1991; Marston, 1992; Petersdorf and Turner, 1995; ReganSmith, 1998)
• No coordinated oversight across the continuum of education, and fragmented responsibilities for undergraduate and graduate education, licensing, certification, etc. (Enarson and Burg, 1992; Ludmerer, 1999)
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• Difficulty in assessing the impact of changes in teaching methods or
curriculum (Ludmerer, 1999)
Although much has been written on medical education, future work on the
clinical preparation of the workforce should include examining issues related to
the education of all health professionals individually and the way they interact
with each other. Separation of clinical training programs and dispersed oversight
of training programs, especially across the continuum of initial training, graduate
training, and continuing development, inhibit the types and magnitude of change
in clinical education. For example, various aspects of medical education are
affected by the policies of the Liaison Committee on Medical Education, the
Association of American Medical Colleges, the Accreditation Council for Graduate Medical Education, 27 residency review committees, the American Board of
Medical Specialties and its 24 certifying boards, the Bureau of Health Professions at the Department of Health and Human Services, the American Medical
Association, the American Osteopathic Association and its 18 certifying boards,
the American Association of Colleges of Osteopathic Medicine, and various
professional societies involved in continuing medical education. Similarly, nursing education is influenced by the policies of the American Association of Colleges of Nursing, the National League for Nursing, the American Nurses Credentialing Center, the National Council of State Boards of Nursing, the American
Nurses Association, and various specialty nursing societies. Academic health
centers and faculty also play a strong role in shaping the education experience of
their students. Such diffusion of responsibilities for clinical education makes it
difficult to create a vision for health professional education in the 21st century.
REGULATION OF THE PROFESSIONS
If innovative programs are to flourish, they will require regulatory environments that foster innovation in organizational arrangements, staffing and work
relationships, and use of technology. The 21st-century health care system described in this report cannot be achieved without substantial change in the current
environment of regulation and oversight.
In general, regulation in this country can be characterized as a dense patchwork that is slow to adapt to change. It is dense because there is a forest of laws,
regulations, agencies, and accreditation processes through which each care delivery system must navigate at the local, state, and federal levels. It is a patchwork
system because the regulatory and accreditation frameworks at the state level are
often inconsistent, contradictory, and duplicative, in part because the needs, priorities, and available resources of the states are not equal. And the regulating
process is slow in that it is unable to keep pace with changes in health care. The
health care delivery system is under great pressure to innovate and change to
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incorporate new knowledge and technologies. Regulatory and accreditation requirements can, at times, be at odds with needed innovations (Pew Health Professions Commission, 1993). Statutes and regulations, while not the only factors
that influence the practices of nonphysician clinicians, are powerful determinants
of their authority and independence (Cooper et al., 1998).
A key regulatory issue that affects the health care workforce and the way it is
used is scope-of-practice acts, implemented at the state level. The general public
does not have adequate information to judge provider qualifications or competence, so professional licensure laws are enacted to assure the public that practitioners have met the qualifications and minimum competencies required for practice (Pew Health Professions Commission, 1993; Safriet, 1994). Along with
licensure, such state laws that define the scope of practice for specific types of
caregivers serve as an important component of the overall system of health care
quality oversight.
One effect of licensure and scope-of-practice acts is to define how the health
care workforce is deployed. In general, medical practice acts are defined broadly
so that individual practitioners are licensed for medicine (not a specific specialty), and are thereby permitted to perform all activities that fall within medicine’s broad scope of practice. Although a dermatologist would not likely perform open-heart surgery, doing so is not restricted by licensure. However, patients
often seek out information about a physician’s reputation and credentials, and
professional societies also monitor the activities of their members. Other health
professions have more narrowly defined scopes of practice, having to carve out
their responsibilities from the medical practice act in each state (Safriet, 1994).
Although scope-of-practice acts are motivated by the desire to establish
minimum standards to ensure the safety of patients, they also have implications
for the changes to the health care system recommended in this report. Since, any
change can potentially affect scope-of-practice acts, it can be difficult to use
alternative approaches to care, such as telemedicine, e-visits, nonphysician providers, and multidisciplinary teams, all of which can help in caring for patients
across settings and over time (see Chapter 3).
Current systems of licensure raise both jurisdictional and liability issues for
some clinical applications of telemedicine, such as centralized consultation services to support primary care (Institute of Medicine, 1996b) or the provision of
online, continuous, 24-hour monitoring and clinical management of patients in
intensive care units for hospitals that have no or too few critical care intensivists
on staff to provide this coverage (Janofsky, 1999; Rosenfeld et al., 2000). Integrated delivery systems that cross state lines and telemedicine have rendered
geographic boundaries obsolete (Finocchio et al., 1998), making it more difficult
for those charged by statute to protect the public.
Scope-of-practice acts can include provisions that inhibit the use of nonphysician practitioners, such as advanced practice nurses and physician assistants, for primary care (Pew Health Professions Commission, 1993; Safriet, 1994).
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In some states, advanced practice nurses can diagnose, treat, and prescribe; in
others they work only under the direction of a physician (Cooper et al., 1998).
Inconsistencies are exacerbated by variation in the scope of practice by setting of
care. For example, advanced practice nurses may be permitted a broader scope of
practice in rural areas or community health clinics than in other settings (Safriet,
1994). Such policies are enacted to address problems of underservice that exist in
certain areas. Although patient needs do not necessarily differ in rural versus
urban areas of a state, the available resources of talent, capital, and personnel
often vary considerably.
Scope-of-practice acts can also affect the ability to form cohesive care teams
that draw on individuals from different disciplines to complement one another in
patient care. The skills of some nonphysician providers may overlap with a
subset of physician services, often creating tensions among clinicians (Cooper et
al., 1998). For example, although there is a difference in their knowledge and
training for practice, certified registered nurse anesthetists and anesthesiologists
have a subset of skills that overlap (Cromwell, 1999). Separate governance
structures and standards are maintained for different types of health professionals
even though they may perform a subset of overlapping functions, practice together in the same state and at the same health care institutions, and serve the
same population of patients (Finocchio et al., 1998). The complexity of rules
across disciplines and settings makes it a challenge to form multidisciplinary
teams and establish best practices, especially those that draw on caregivers based
in different settings (e.g., hospital, physician’s office, and home). Scope-ofpractice laws are not the only barrier to greater use of multidisciplinary teams
(Sage and Aiken, 1997), but are an important one.
Because licensure and scope-of-practice acts are implemented at the state
level, there is a great deal of variation among the states in who is licensed and
what standards for licensure and practice are applied. State licensure is not
constitutionally based, but rather founded in tradition (Safriet, 1994). On the one
hand, state licensure permits regulations to be tailored to meet local needs, resources, and patient expectations. On the other hand, the resulting state-by-state
variation is not always logical given the growth of the Internet and the formation
of large, multistate provider groups that cut across geographic boundaries. Even
with new technologies and organizational arrangements, however, public protections must still be ensured. In response, some have proposed nationally uniform
scopes of practice (O’Neil and the Pew Health Professions Commission, 1998)
or, at least, more coordinated, publicly accountable policies (Grumbach and
Coffman, 1998). The National Council of State Boards of Nursing has endorsed
a mutual recognition model for interstate nursing practice that retains state licensure authority, but provides a mechanism for practice across state lines (similar to
a driver’s license that is granted by one state and recognized in other states)
(Finocchio et al., 1998). Still others have argued the relative merits of state-based
versus national licensing systems (Federation of State Medical Boards, 1998).
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The committee does not recommend one approach over another, but does call for
greater coordination and communication among professional boards both within
and across states as this issue is resolved over time.
Although the preceding examples suggest that some regulations may be
duplicative or outdated for today’s clinical practice, gaps exist in other areas as
well. For example, current licensure and scope-of-practice laws offer no assurance of continuing competency. In a field with a continually expanding knowledge base, there is no mechanism for ensuring that practitioners remain up to date
with current best practices. Responsibility for assessing competence is dispersed
among multiple authorities. For example, a licensing board may question competence only if it receives a complaint, but does not routinely assess competency
after initial licensure. A health care organization may assess competence when
an individual applies for privileges or employment. Professional societies and
organizations may require examination for certification, but are just beginning to
assess competence in addition to knowledge for those health professionals who
voluntarily seek certification. There are no consistent methods for ensuring the
continued competence of health professionals within current state licensing functions or other processes.
At least two approaches have been suggested to address this gap. First, some
researchers have suggested that licensure be based on a professional’s demonstrated ability to perform certain functions or on a certain level of practice (Cooper et al., 1998; Weed and Weed, 1999b). In aviation, for example, pilots are
granted a private, commercial, or air transport license by the Federal Aviation
Administration. Generally, pilots first obtain a private, single-engine license and
then progressively add multi-engine and instrument qualifications to obtain a
commercial license. They can then accumulate flying hours and experience to
qualify for an air transport license, subsequently obtaining particular types of
ratings for specific aircraft (Bisgard, 2000). In addition, professional pilots are
recertified at regular intervals throughout their flying career. Taking such an
approach in health care would represent a profound paradigm shift, with a gradation of licensure being based on the services in which a health professional has
demonstrated competence to serve patients.
A second approach has been suggested, involving an additional level of
oversight in which teams of practitioners, in addition to individuals, would be
licensed or certified to perform certain tasks (Pew Health Professions Commission, 1993). For example, an individual receiving care for diabetes could go to a
“certified” diabetes team that would ensure specific competencies and resources
within the delivery team. The team could be collocated or comprise a dispersed
network of individual providers practicing and communicating with each other as
a team. The certification requirements could be used as a measure of quality by
consumers and as a tool for quality improvement by teams seeking to obtain such
certification.
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It would be premature for the committee to offer a recommendation related
to licensure, scope-of-practice, or other regulations. In raising these issues, however, we recognize their importance in supporting or hindering the types of
changes recommended in this report. Thus we call for additional, in-depth study
aimed at understanding the areas and forms of regulation that are most beneficial
for patients and in which modification may be needed to achieve the 21st-century
health care system envisioned in this report. Properly conceived and executed,
regulation can both protect the public’s interest and support the ability of health
care professionals and organizations to innovate and change to meet the needs of
their patients.
LEGAL LIABILITY ISSUES
The recommendations in this report represent, in many instances, a very
different way of delivering services to patients. Achieving the aims set forth in
Chapter 2 will require significant innovations in the delivery of care, innovations
that may also raise concerns associated with traditional forms of accountability,
especially liability issues. Delivering care that is patient-centered, evidencebased, and systems-minded has implications for traditional methods of accountability, particularly with regard to patients’ participation in their care, efforts to
define standards of care consistent with the evidence base rather than local traditions, and the responsibilities of individual practitioners who deliver care within
larger systems that have the capacity for improvement.
Innovations in care can contribute to increased threats of litigation because,
by definition, innovation implies a change from previous practice, and medical
advances are often imperfect when first applied in clinical practice. Mohr (2000)
cites an early example of compound fractures. Through a change in treatment,
patients may have avoided an amputation, but they did not always regain full
functioning of the limb and pursued litigation against the physician. Significant
innovation in health care will occur in many areas with the use of new processes
of care and new technologies that will alter how and by whom services are
delivered to patients. It is not yet clear how these new processes and technologies, such as e-mail, will affect the liability of health professionals in the future.
Although less studied, changes in organizational approaches raise similar
issues. For example, patients may receive care from members of a care team
other than a physician or be counseled by e-mail rather than in a face-to-face
visit. Such changes can be disorienting to patients if not well understood and in
the short run, and create new hazards and new risks of litigation. Thus there is a
need for good educational efforts and communication with patients about the
changes taking place. It is also necessary, however, to examine the extent to
which current liability approaches inhibit the kinds of changes needed to improve
the quality and safety of care. For example, liability concerns can affect the
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willingness of physicians and other clinicians to share information about areas in
which quality improvement is needed if they believe the information may subsequently be used against them (Institute of Medicine, 2000). The committee’s
previous report on patient safety calls for peer review protection of data that are
used inside health care organizations or shared with others solely for purposes of
improving safety and quality, as well as an improved climate for identifying areas
needing improvement (Institute of Medicine, 2000).
Legal issues are also likely to influence the development of evidence-based
practice. The legal system influences health care through two types of decisions—medical malpractice and benefits coverage—both of which involve judgments about the quality of care (Rosoff, 2001). Should the legal system fail to
incorporate evidence-based thinking into its decision-making processes (whether
related to medical malpractice or other decisions), clinicians and health care
organizations will be subject to confusing and conflicting incentives and demands.
Legal decisions that involve determining whether care provided was consistent with the “standard practice in the relevant medical community” (Rosoff,
2001) often rely on expert testimony. It is unclear how courts will incorporate
clinical evidence and clinical practice guidelines into legal decision making. To
date, clinical practice guidelines have had little effect on litigation. In a legal
search covering the period January 1980 to May 1994, Hyams et al. (1996) found
only 37 cases involving clinical practice guidelines. But clinical practice guidelines probably have had some effect on prelitigation decisions, since surveys
show that medical malpractice attorneys consider guidelines in making decisions
about whether to take on malpractice cases and conducting settlement negotiations (Hyams et al., 1996).
Alternative approaches to liability, such as enterprise liability or no-fault
compensation, could produce a legal environment more conducive to uncovering
and resolving quality problems. Enterprise liability shifts liability from individual practitioners to responsible organizations (Abraham and Weiler, 1994;
Sage et al., 1994). For example, workplace injuries to employees are handled
through a form of no-fault, enterprise liability. Although analysis of such approaches is beyond the scope of the present study, the committee believes they
merit a focused, in-depth analysis.
RESEARCH AGENDA FOR THE
FUTURE HEALTH CARE WORKFORCE
Modifying training, regulatory, and legal environments is not a quick strategy for changing practice. These environments are closely interrelated with the
delivery setting. Training programs are not likely to change unless the delivery
setting does so, but the setting cannot change if people are not trained to practice
differently. Similarly, the delivery setting cannot change without modifications

Copyright © National Academy of Sciences. All rights reserved.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

220

CROSSING THE QUALITY CHASM

in regulation and legislation, but adjustments in practice often prompt additional
regulation to protect against unwanted consequences.
A comprehensive approach is needed for the many aspects of health care
workforce planning. Many prior efforts in such planning have focused on attempting to determine an appropriate supply of clinicians. Previous studies have
examined the adequacy of supply for selected disciplines (e.g., physicians) or the
mix of providers within a discipline (e.g., primary care and specialty mix of
physicians), or have assumed a specific organizational model (e.g., supply of
physicians needed given extensive enrollment in HMOs). Although a comprehensive workforce agenda should address issues of supply, it would be difficult to
conduct any such studies meaningfully without first addressing how clinicians
might be deployed given different approaches to training, regulation, and liability. It is not sufficient to ask how many health professionals are needed; one must
also ask what types are needed (Pew Health Professions Commission, 1993).
Ultimate assessments of supply depend on how responsibility for patients is
divided among licensed clinicians, as well as on society’s expectations (Cromwell,
1999). Workforce planning should shift from determining the supply of clinicians in specific disciplines who continue to perform the same tasks using the
same methods toward assessing the adequacy of supply given that care is provided through processes that rely on multidisciplinary approaches, modern technological support, and continuous care. The starting point for addressing workforce issues should not be the present environment of licensure, reimbursement,
and organization of care, but a vision of how care ought to be delivered in the 21st
century. A comprehensive agenda on workforce planning should cover the following key issues:
• Training and Education Issues
– What is the vision for the education and training of health professionals
for the 21st century? What is the relationship between the education of
health care providers and quality of care?
– How is the vision relayed throughout the continuum of education?
How can new health professionals learn most effectively the basic skills
related to patient-centeredness, evidence-based practice, and systems thinking? How can such skills be reinforced in graduate training programs? How
can they be meaningfully relayed to professionals already in practice?
– What are the implications of changes in clinical education for the health
care organizations that serve as training sites? What is the potential effect on
the role and mission of academic health centers?
– What are the implications of changes in clinical education for licensing
and accreditation processes? For funding approaches to support clinical
education?
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• Legal and Regulatory Issues
– How can regulatory and other oversight processes be coordinated to
reinforce the principles of patient-centeredness, evidence-based practice, and
systems thinking? What specific legal and regulatory constraints inhibit
changes in processes of care? Where are different types of regulations
needed? In what areas can existing regulations be streamlined or reduced?
– How can greater coordination among licensing boards within an individual state and across states be facilitated? How can the continuing competence of health professionals be assessed and ensured?
– Can liability reform support the principles of patient-centeredness,
evidence-based practice, and systems thinking? Are alternative models, such
as enterprise liability, desirable?
– What is the link between regulation of health professions and quality
of care?
– What are the appropriate links among licensure, accountability, and
liability?
• Workforce Supply
– Given a greater understanding of the previous issues (e.g., what training
is provided, the need for greater flexibility in deploying human resources,
and alternative approaches to accountability), what are the implications for
the needed supply and mix of health professionals?
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Appendix A
Report of the Technical Panel on the
State of Quality to the Quality of
Health Care in America Committee

Millions of Americans receive high-quality health care in the United States.
Our capacity to provide the most sophisticated and effective care is unrivaled,
and there is no evidence that any other system achieves better quality. Yet there is
abundant evidence that serious and extensive quality problems exist throughout
the U.S. health care system, resulting in harm to many Americans. Opportunities
for improvement exist in all areas of clinical practice, across the continuum of
care.
As a result of overuse, underuse, and misuse of health care services, our
society pays a substantial price. The opportunity costs of poor quality include
years of life lost or spent with major or minor impairments, pain and suffering,
disability costs, and lost productivity. In many areas, especially those involving
overuse and misuse of health care services, that improving quality is also likely to
lower health care costs.
BACKGROUND
The Quality of Health Care in America (QHCA) Project, a part of the Institute of Medicine’s Special IOM Initiative on Quality, was established in June
1998 and charged with developing a strategy to produce a significant improvement in quality over the coming decade.
The Committee on the Quality of Health Care in America, chaired by William C. Richardson, Ph.D., was responsible for this 2-year project.
Four advisory groups were established to assist the QHCA Committee in
carrying out its charge. To provide a broad base of expertise, these advisory
225
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groups consisted of both committee members and other distinguished leaders
within the health care arena. Each advisory group was chaired by a member(s) of
the QHCA Committee. One of these four groups, the Technical Advisory Panel
on the State of Quality, chaired by Mark Chassin, M.D., was asked to review and
synthesize literature on the state of quality in the health care industry. Other
members of this panel included: Arnold Epstein, M.D., M.A.; Brent James,
M.D.; James P. Logerfo, M.D.; Harold Luft, Ph.D.; R. Heather Palmer, M.B.,
B.Ch.; Kenneth B. Wells, M.D. This appendix presents the panel’s findings.
REVIEW OF THE LITERATURE
In developing its approach to this effort, the State of Quality Panel reviewed
an earlier synthesis of the literature on quality that was carried out by investigators at the RAND Corporation (Schuster et al., 1998). This earlier review covered
papers that, for the most part, were published between 1993 and mid-1997. To
extend that earlier work, the IOM commissioned an updated synthesis from the
investigators at RAND. This update covered the literature included in the earlier
review with the addition of (1) papers published between July 1997 and August
1998, and (2) selected publications identified by members of the State of Quality
Panel. A draft of this commissioned paper was reviewed by the State of Quality
Panel at its November 1998 meeting, and subsequently revised in accordance
with the panel’s suggestions. The final version, provided at the end of this appendix, was completed in January 1999.
DISCUSSION OF FINDINGS
A synthesis of findings from the literature on the quality of health care
provides abundant evidence of poor quality. There are examples of exemplary
care, but the quality of care is not consistent. Thus, the average American cannot
assume that he or she will receive the best care modern medicine has to offer.
There are many examples of overuse, underuse, and misuse of health care
services. Overuse refers to the provision of health services for which the potential
risks outweigh the potential benefits. Underuse indicates that a health care service for which the potential benefits outweigh the potential risks was not provided. Misuse occurs when otherwise appropriate care is provided, but in a manner that does or could lead to avoidable complications.
Overuse of health care services is common. Examples include the following:
• performance of major surgery (e.g., hysterectomy, coronary artery bypass
graft) without appropriate reasons;
• provision of antibiotics for the common cold and other viral upper respiratory tract infections for which they are ineffective;
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• insertion of tubes in children’s eardrums in the absence of clinically appropriate indications; and
• performance of chiropractic spinal manipulation for certain back conditions for which there is no evidence of benefit.
Lack of insurance is a major contributing factor to underuse. Even with
comprehensive insurance coverage, however, much of the population fails to
receive recommended preventive services, and many patients do not receive the
full range of clinically indicated services for acute and chronic conditions. Examples include the following:
• Cardiac care In a study of 3,737 Medicare patients with a diagnosis of
heart attack who were eligible for treatment with beta blockers, only 21 percent
were found to have received beta blockers within 90 days of discharge. The
adjusted mortality rate for patients with treatment was 43 percent below that of
patients without treatment (Soumerai et al., 1997).
• Pneumococcal vaccine In 1989, the U.S. Preventive Services Task Force
recommended that people 65 years and older receive a one-time vaccination for
pneumonia, and in 1996, this recommendation was modified to apply to all
immunocompetent people aged 65 and older. Yet studies of the proportion of
elderly who had been vaccinated produced estimates in the range of only 28 to 36
percent (CDC, 1995; Kottke et al., 1997).
• Acute care for pneumonia Two studies of hospitalized patients with pneumonia found serious shortcomings in the proportion of patients receiving appropriate components of care (Kahn et al., 1990; Meehan et al., 1997).
In recent years, increased attention has been focused on misuse. Studies of
misuse are particularly challenging because actual or potential adverse events
often go undocumented and unreported. But studies of preventable deaths and
adverse drug events point to frequent and sometimes serious errors. For example,
one study of over 4,000 hospitalized patients found that there were 19 preventable or potential adverse drug events per 1,000 patient days in intensive care units
and 10 preventable or potential adverse drug events per 1,000 patient days in
general care units (Cullen et al., 1997).
LEVEL OF HARM CAUSED BY POOR QUALITY
The existing literature does not allow a comprehensive estimate of the burden of harm due to poor quality. The literature on health care quality covers only
a portion of the full range of quality concerns. For the most part, published
studies focus on individuals who come into contact with the health care system.
From a population perspective, the opportunity cost of poor quality must also
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include the health benefits lost as a result of limited access due to financial or
other barriers and poor patient adherence to therapeutic advice. These opportunity costs include years of life lost or spent with major or minor impairments,
pain and suffering, disability costs, and lost productivity.
The literature also does not reveal how frequently the various types of quality problems occur. For example, some kinds of overuse problems may have a
greater likelihood of being documented than some types of misuse or underuse
problems because the data necessary to document overuse are more likely to
reside in administrative datasets or medical records.
From the available literature, it is also not possible to produce estimates of
the costs of eliminating certain types of quality problems or the benefits likely to
be derived. But there is no doubt that major improvements are possible in many
clinical areas and health care settings, across the full continuum of care.
NEED FOR FURTHER WORK
The panel’s work represents a modest effort to review the state of health care
quality. Specifically, the literature review was commissioned for this study limited in the following ways:
• It focused only on publications in leading peer-reviewed journals. Other
sources of information, such as the data and analyses of Medicare Peer Review
Organizations (PROs) or analyses using malpractice data, were not included. The
Medicare PRO program is a particularly promising source of information on
quality because the PROs have been conducting quality review projects involving physicians, hospitals, and health plans for over 10 years.
• The review did not focus in depth on specific clinical areas. An intensive
review by clinical area would provide a more complete picture of the full spectrum of quality problems and their frequency of occurrence.
• The review did not include the many publications based on reports of
patient experience or satisfaction.
• The review did not include the body of studies reporting the impact of
quality improvement activities. Thus it permits only anecdotal observations on
the effectiveness of various of attempts to improve quality.
• Although the publications included in the review appeared in peer-reviewed journals, the panel made no attempt to assess the scientific rigor of the
methodologies employed.
Despite the above limitations, the panel believes that more in-depth reviews
would not change its general conclusions that there are many areas in which
quality of care can be improved. At the same time, additional research might be
helpful for several reasons:
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• A fuller understanding of quality problems would be useful in identifying
specific areas in which those problems are greatest, as well as the most promising
opportunities for improvement.
• Condition-specific analyses would provide better estimates of the potential benefits foregone as a result of poor quality and the best strategies for improvement.
• Additional work focused in particular clinical areas might also be helpful
in raising awareness of practitioners and others who are skeptical about the
existence of quality problems in their areas of expertise. Condition-specific analyses of quality that employ rigorous and valid measures could help build stronger
support for quality improvement initiatives.
• Additional reviews of the literature should be conducted to identify factors that contribute to poor quality and effective strategies for improvement. For
example, review of the literature on quality substantiates that for certain complex
procedures, higher volume leads to better outcomes. But we do not know whether
this result is attributable to the greater skill of an experienced surgeon, the greater
standardization of processes in high-volume settings, or some other factor. Abundant evidence exists that quality can be improved, and there is much to be learned
from the review of various improvement strategies about the roles of patients,
clinicians, and systems and the use of various types of incentives.
• Additional conceptual work, literature and data analysis, and development of measures are needed to improve capacities for quality-of-care assessment
in certain key areas of medicine. An example is quality assessment in the areas of
mental health, substance abuse, and neurologic disorders, and quality assessment
for special populations, such as the frail elderly, poor children, and ethnic minorities.
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Quality of health care is on the national agenda. In September 1996, President Clinton established the Advisory Commission on Consumer Protection and
Quality in the Health Care Industry, which has released its final report on how to
define, measure, and promote quality of health care (Advisory Commission on
Consumer Protection and Quality in the Health Care Industry, 1998).
Much of the interest in quality of care has developed in response to the
dramatic transformation of the health care system in recent years. New organizational structures and reimbursement strategies have created incentives that may
affect quality of care. Although some of the systems are likely to improve quality,
concerns about potentially negative consequences have prompted a movement to
assure that quality will not be sacrificed to control costs.
The concern about quality arises more from fear and anecdote than from
facts; there is little systematic evidence about quality of care in the United States.
The nation has no mandatory national system and few local systems to track the
quality of care delivered to the American people. More information is available
on the quality of airlines, restaurants, cars, and VCRs than on the quality of health
care.
In 1997, the National Coalition on Health Care (NCHC) commissioned us to
review the academic literature for articles that provide evidence of the quality of
care in the United States (Schuster et al., 1998). The Institute of Medicine’s
Authors’ affiliations: 1Health Sciences, RAND; Department of Pediatrics, UCLA 2Health Sciences, RAND 3Department of Pediatrics, UCLA 4HSR&D Field Program, Sepulveda Veterans
Administration Medical Center; and 5Health Sciences, RAND; Department of Medicine, UCLA.
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Technical Advisory Panel on the State of Quality commissioned an update to
include studies published between January 1997 and July 1998. In this report, we
summarize our findings from both the original study and the update. In the
absence of a national quality tracking system, we believe such a summary is the
best way to provide an overview of the quality of care delivered in the United
States. We provide examples to illustrate quality in diverse settings, for diverse
conditions, and for diverse demographic groups, and to offer insight into the
quality that exists nationwide.
DEFINING QUALITY
The Institute of Medicine has defined quality as “the degree to which health
services for individuals and populations increase the likelihood of desired health
outcomes and are consistent with current professional knowledge” (Lohr, 1990).
Good quality means providing patients with appropriate services in a technically
competent manner, with good communication, shared decision making, and cultural sensitivity.
Quality can be evaluated based on structure, process, and outcomes
(Donabedian, 1980). Structural quality evaluates health system capacities, process quality assesses interactions between clinicians and patients, and outcomes
offer evidence about changes in patients’ health status. The best process measures are those for which there is research evidence that better processes lead to
better outcomes. For example, controlling blood pressure reduces mortality from
stroke and heart disease; performing routine mammography identifies breast cancer at an earlier stage so that a cure is more likely; prescribing inhaled corticosteroids reduces the likelihood and severity of asthma flare-ups. Similarly, the best
outcome measures are those which are tied to processes of care, in other words,
those over which the health care system has influence. For example, the survival
rate for pancreatic cancer would not be a good outcome measure because we do
not yet have treatments that meaningfully affect survival. By contrast, pain level
in patients with pancreatic cancer is a reasonable outcome measure.
All three dimensions can provide valuable information for measuring quality, but most of the quality-of-care literature focuses on measuring processes of
care. Two measurement approaches dominate in the literature: (a) assessing
appropriateness of care and (b) adherence to professional standards.
(a) An intervention or service (e.g., a lab test, procedure, medication) is
considered appropriate if, for individuals with particular clinical and personal
characteristics, its expected health benefits (e.g., increased life expectancy, pain
relief, decreased anxiety, improved functional capacity) exceed its expected health
risks (e.g., mortality, morbidity, anxiety anticipating the intervention, pain caused
by the intervention, inaccurate diagnoses) by a wide enough margin to make the
intervention or service worth doing (Brook et al., 1986). A subset of appropriate
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care is necessary or crucial care. Care is considered necessary if there is a reasonable chance of a nontrivial benefit to the patient and if it would be improper not
to provide the care—in other words, if it might be considered ethically unacceptable not to provide this care (Kahan et al., 1994; Laouri et al., 1997).
(b) Another way to measure process quality is to determine whether care
meets or adheres to professional standards. This assessment can be done by
creating a list of quality indicators that describe a process of care that should
occur for a particular type of patient or clinical circumstance and by evaluating
whether patients’ care is consistent with the indicators. Quality indicators are
based on standards of care, which are either found in the research literature and in
statements of professional medical organizations or determined by an expert
panel. Current performance can be compared against a physician’s or a plan’s
own prior performance, against the performance of other physicians and plans, or
with reference to a benchmark that establishes a goal. Indicators can cover a
specific condition (e.g., children with sickle cell disease should be prescribed
daily penicillin prophylaxis starting by no later than six months of age, until at
least five years of age), or they can cover general aspects of care regardless of
condition (e.g., patients prescribed a medication should be asked about medication allergies).
HOW WE CONDUCTED OUR LITERATURE SEARCHES
This report draws on two searches of the scientific literature. The original
NCHC report was based on a search for quality-of-care articles from the
MEDLINE PLUS database (1993 to present) conducted in June 1997 and on
relevant studies identified from the bibliographies of these articles. This database
incorporates both the National Library of Medicine (NLM)’s MEDLINE database and the Health Planning and Administration’s HEALTH database. The
NCHC report excluded articles published before 1987. In conducting our literature search, we did not aim to be exhaustive, but rather to find examples that
encompass a broad range of conditions and settings. (The inclusion criteria are
described in the next section.)
For this update, we conducted a systematic search of articles published between January 1, 1997, and July 31, 1998, using the NLM’s Medical Subject
Headings (MeSH) to search for appropriate articles. This system is designed so
that each MeSH term corresponds to a single concept appearing in the biomedical
literature. Trained NLM indexers assign relevant MeSH terms to each database
entry (usually about 10–12 per entry) (NLM, 1997a). The more than 17,000
MeSH terms are organized in a tree format, with multiple hierarchical layers of
subheadings (NLM, 1997b)(Our search terms appear at the end of the report).
We conducted our search on August 24, 1998, and obtained 2,402 entries.
Two authors reviewed each entry and its abstract to determine whether the study
had potential for inclusion in our summary tables. Based on this initial screening,
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we retrieved more than 200 articles. Each was reviewed by two authors to determine whether the article was eligible for inclusion in this report. Some articles
identified in the literature search were not available from the library by the
completion date of the report.
Because we did not find any studies of misuse in our update search, we
conducted a supplemental search using key words such as “adverse,” “event#,”
and “preventable” that produced additional relevant articles. In addition, several
studies were recommended by members of the Institute of Medicine’s Technical
Advisory Panel on the State of Quality.
Criteria for Including Studies
We include only data from large or diverse U.S. populations—for example,
the nation, an entire state, an entire city, or several hospitals. Studies from multiple offices of a single managed care organization are also considered eligible,
but we do not include data from studies that cover only a single hospital or clinic.
Although such studies are informative and the cumulative weight of their findings compelling, they are especially subject to concerns that they provide evidence of isolated problems rather than insight into the quality of care delivered
more broadly.
We include baseline data from quality improvement interventions as well as
data for comparison/control/nonintervention groups from such interventions. We
report baseline rather than follow-up data because the former are more likely to
be representative of the quality of care provided around the country. Quality
measurement conducted after a specific intervention shows the potential for interventions to improve quality, but until such interventions are commonplace,
these post-intervention results are unlikely to represent what is taking place in
most parts of the country. In addition, even the post-intervention results from
such studies virtually always show room for further improvement.
We report results only from studies for which we can identify a standard of
good quality and exclude those for which there is no standard. For example, some
studies show variations in practices that may reflect variations in quality. However, the studies cannot determine which hospital or clinic or group of physicians
is providing better or worse quality care.
Types of Studies Not Included
There are several ways to measure quality of care that are not represented
among the studies listed in our summary tables. Although these approaches are
valuable components of the quality-of-care toolbox, they have not been used in a
way that provides an overview of quality in the United States.
Studies often compare outcomes across multiple institutions to show which
have better and which have worse outcomes, but the studies do not always present
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a standard against which to compare outcomes. As a consequence, we do not
know if the institution with the best outcomes is not nearly as good as it should
be, or if the institution with the worst outcomes is nonetheless doing quite well.
We only know how they compare with each other. If the outcomes are not
risk-adjusted, it can be even more difficult to interpret them. This does not mean
that studies cannot use outcomes to shed light on variations in quality. For example, prescription of beta blockers after a heart attack is a frequently used
measure of quality. One study found that only about one in five eligible patients
with a heart attack received beta blockers within 90 days of hospital discharge
and also that those who received the treatment were much less likely to die than
those who did not (Soumerai et al., 1997). Another study showed that poorer
quality of care for children with asthma was associated with more hospitalizations (Homer et al., 1996).
We found a similar limitation with using satisfaction ratings, which some
consider a type of outcome. We do not report on levels of satisfaction because it
is difficult to determine what is an acceptable level of satisfaction. There is
generally no standard to which to compare the results, and we do not know
whether the institution with the best satisfaction ratings could and should be
doing much better.
Studies of access to care are not typically classified as quality-of-care studies, but a person who is unable to obtain health care could hardly be said to be
receiving good quality care. Access studies are beyond the scope of this report.
However, we need to keep in mind that quality-of-care studies often measure
quality only for people who have interacted with the health care system and so
tend to overstate quality of care received by the population as a whole (Franks et
al., 1993a, 1993b; Lurie et al., 1984, 1986; Sorlie et al., 1994).
In general, structural measures have not been consistently shown to relate
either to process quality or outcomes, but there are exceptions. For example,
volume of care provided (in other words, the number of procedures performed or
the number of patients cared for) by an institution or clinician has often been
found to relate to quality (Hannan et al., 1989, 1995; Kelly and Hellinger, 1986;
Kitahata et al., 1996; Luft et al., 1979; Phibbs et al., 1996; Riley and Lubitz,
1985; Stone et al., 1992).
Another type of study does not provide direct evidence of quality of health
care but is useful for identifying reasons for poor quality. Studies in which physicians report what they generally do or what they would do for a particular
scenario can be informative, especially when physicians report practices that
indicate poor quality. Although these studies do not describe care provided to
individual patients, they can indicate a need for further education or other efforts
to improve clinical practices.
Finally, we note that our search mechanism almost certainly missed articles
with relevant data. Many studies not intended as quality-of-care studies provide
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data that shed light on quality of care. Some of these were identified through our
search, but it is likely that many others were not.
PROFILE OF QUALITY OF CARE IN THE UNITED STATES
We divided our review of quality in the United States into three categories:
underuse (Table A-1), overuse (Table A-2), and misuse (Table A-3). Underuse
indicates that a health care service for which the potential benefits outweigh the
potential risks (i.e., necessary care) is not provided. Overuse indicates the reverse—a health care service is provided when the potential risks outweigh the
potential benefits (i.e., inappropriate care). Misuse occurs when otherwise appropriate care is provided in a way that leads to or could lead to avoidable complications. Examples of misuse include when an antibiotic appropriate to the patient’s
infection is prescribed despite the fact that the patient has a documented allergy
to the antibiotic, or when two drugs, each of which is appropriate for a patient’s
condition, are prescribed despite contraindications to prescribing them together.
An incorrect dose or dosing schedule is also considered misuse.
In each summary table, we list (and sometimes describe) the health care
service for which quality is reported, the sample on which the report is based, the
data source for the sample, the findings, and the reference. The tables report data
from 73 articles.
Perhaps the most striking revelation to emerge from this review is the surprisingly small amount of systematic knowledge available on the quality of health
care delivered in the United States. Even though health care is a huge industry
that affects the lives of most Americans, we have only snapshots of information
about particular conditions, types of surgery, and locations of care.
Gaps Between Ideal Care and Actual Care
The dominant finding of our review is that there are large gaps between the
care people should receive and the care they do receive. This is true for preventive, acute, and chronic care, whether one goes for a checkup, a sore throat, or
diabetic care. It is true whether one looks at overuse, underuse, or misuse. It is
true in different types of health care facilities and for different types of health
insurance. It is true for all age groups, from children to the elderly. And it is true
whether one is looking at the whole country or a single city.
A few examples emphasize this point. An annual influenza vaccine is recommended as a preventive measure for all adults 65 years or older, a group at
especially high risk for complications and death from influenza (U.S. Preventive
Services Task Force, 1989, 1996). However, in 1993, only 52 percent of people
in this age group in the United States received the vaccine; among people who
had been to the doctor at least once that year, the percentage was slightly higher
at 56 percent (Centers for Disease Control and Prevention, 1995b).
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A major issue in acute care is the overuse of antibiotics, which has led to the
development of strains of bacteria that are resistant to available antibiotics (Centers for Disease Control and Prevention, 1994a). Antibiotics are almost never an
appropriate treatment for people with a common cold because almost all colds are
caused by a virus, for which antibiotics are not effective. However, in a study of
Medicaid beneficiaries diagnosed with a cold in Kentucky during a one-year
period from 1993 to 1994, 60 percent filled a prescription for an antibiotic
(Mainous et al., 1996). In a national study of patient visits in 1992, 51 percent of
adult patients and 44 percent of patients younger than 18 years old diagnosed
with a common cold were treated with antibiotics (Gonzales et al., 1997; Nyquist
et al., 1998).
Other types of medications are also not always used in the most appropriate
manner. Among hospitalized elderly patients with depression who were discharged on antidepressant medication, 33 percent were on a dose below the
recommended level (Wells et al., 1994b). In a study of 634 patients with depression or depressive symptoms in Boston, Chicago, and Los Angeles, 19 percent
were treated with minor tranquilizers and no antidepressants (Wells et al., 1994a),
despite the lack of evidence that tranquilizers work for depression and the risk
that they will cause side effects or addiction (Depression Guideline Panel, 1993).
Patients with chronic conditions, for which certain routine examinations and
tests are crucial in order to prevent complications, do not all get the care they
need. Diabetes mellitus causes several complications that are less likely to occur
with good care. One of these complications is an eye condition called diabetic
retinopathy, which is the leading cause of new blindness among persons aged 20
to 74 in the United States. It is recommended that patients with insulin-dependent
diabetes mellitus have an annual dilated eye examination (the clinician uses drops
to enlarge the pupil to see behind it more easily) starting five years after diagnosis
and that patients with non-insulin-dependent diabetes mellitus have the exam
annually starting at the time of diagnosis. In a national study in 1989, only 49
percent of adults with either type of diabetes had undergone a dilated eye examination in the past year (66 percent in the past two years), and 61 percent had
undergone any type of eye exam in the past year (79 percent in the past two
years). Twenty percent of diabetics had no eye exam in the past two years.
Among diabetics who were at particularly high risk for vision loss because they
already had retinopathy or because they had had diabetes for a long time, 61
percent and 57 percent, respectively, had a dilated examination in the past year
(Brechner et al., 1993).
Sometimes surgery is performed on people who do not need it. A study of
seven managed care organizations revealed that about 16 percent of hysterectomies performed during a one-year period from 1989 to 1990 were carried out for
inappropriate reasons. An additional 25 percent were done for reasons of uncertain clinical benefit (Bernstein et al., 1993b). There are also examples of patients
who need surgery but do not receive it. In a study of four hospitals, 43 percent of

Copyright © National Academy of Sciences. All rights reserved.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

238

CROSSING THE QUALITY CHASM

patients with a positive exercise stress test demonstrating the need for coronary
angiography had received it within 3 months; 56 percent had received it within 12
months (Laouri et al., 1997).
Adverse events are injuries caused by medical management of a disease
rather than by the disease itself. A review in New York State in 1984 found that
1.0 percent of hospitalizations had an adverse event due to negligence (Brennan
et al., 1991). A study of two Boston hospitals found an adjusted rate of preventable adverse drug events of 1.8 per 100 non-obstetric hospital admissions; 20
percent of these events were life-threatening (Bates et al., 1995).
Not all studies have found such poor quality. In a study of patients from 10
academic medical centers who had cataract surgery, 2 percent had the surgery for
inappropriate reasons (Tobacman et al., 1996). In a study of patients in New York
State who underwent coronary artery bypass graft surgery, 1.6 percent had surgery for inappropriate reasons (Leape et al., 1996). Nonetheless, the majority of
studies described in the tables show much room for improving quality.
How Managed Care Affects Quality
Many have been quick to conclude that managed care is responsible for
much of the poor quality care found in the U.S. health care system. However,
studies published in the research literature neither clearly confirmed nor refuted
this conclusion. Some studies find that managed care organizations provide better
care than fee-for-service; some find that fee-for-service provides better care; still
others find that the care is about the same (Miller and Luft, 1993, 1994). Results
vary depending on the setting, the type of care assessed, and the methodology.
Examining how managed care affects quality is complicated by the research
approach, which has generally lumped together managed care organizations without distinguishing them by type (e.g., group- and staff-model health maintenance
organizations, independent practice associations, preferred provider organizations, point-of-service plans) or by features (e.g., comprehensiveness of the benefits package, nonprofit versus for-profit status). For purposes of examining quality, it would be more useful to assess the effect of specific characteristics of
managed care organizations. For example, including immunizations in a benefits
package may have a larger impact on immunization rates than whether the care is
offered by a managed care organization or a fee-for-service provider.
A final important constraint on examining managed care’s affect on quality
is the pace of change in this industry. Indeed, managed care is changing so
rapidly (Landon et al., 1998) that most currently available studies are already out
of date. We do not have a quality measurement system that enables timely assessment of the rapid changes occurring in the health care marketplace. Even the
most widely used systems (e.g., the Health Plan Employer Data and Information
Set, described below) are far from universal and do not include both managed
care and fee-for-service.
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Trends in Quality-of-Care Assessment
Because the Technical Advisory Panel specifically requested an update on
studies published in 1997–1998, we examined these studies as a group. There are
several notable findings. First, few of these later studies reported on overuse of
care. By contrast, our original review produced many examples of overuse. These
early studies were based principally on the UCLA/RAND appropriateness method
(Brook, 1994), which was one of the key methods used for quality assessment in
the late 1980s and early 1990s. We do not know why the number of appropriateness studies has declined in recent years. Perhaps the many studies published
throughout the prior decade convinced researchers that a great deal of inappropriate care is being provided, and they saw no need to make the same point over and
over again. Or perhaps researchers now prefer other types of research questions
and methodologies.
Most of the recent studies provided examples of underuse. The findings are
similar to those in the original review. For most types of care that researchers
choose to study, we find that although many people do receive high quality care,
many others do not. For example, a national study found that smoking status of
adult patients was known by about two-thirds of primary care physicians after
seeing their adult patients (Thorndike et al., 1998). Most preventive screening
tests in the various studies were performed on more than half of the studied
population but far from all. Blood pressure screening was particularly high (88
percent at last visit in one study [Kottke et al., 1997]), and in at least one study,
cholesterol screening was high as well (84 percent) (Davis et al., 1998). Papanicolaou tests also appear to be provided to a large percentage of eligible women
(Kottke et al., 1997). Quality continues to vary for acute care as well. The vast
majority of hospitalized patients with pneumonia had timely oxygenation measurements (89 percent), but a lower percentage received blood cultures before
antibiotics (57 percent) (Meehan et al., 1997).
Most of the studies of underuse were in chronic care. Mental health care falls
below standards, with 70 percent of schizophrenics in one study receiving poor
symptom management, and 79 percent of those experiencing medication side
effects receiving poor management of them (Young et al., 1998). Cardiac care
was the major area in which quality-of-care studies were conducted over the past
decade, and the care patterns documented in the earlier studies continue among
the recent ones. Excellent clinical research has shown repeatedly that certain
medications should and should not be used for people with myocardial infarctions
or unstable angina, yet several quality-of-care studies show that many patients
are still not getting proper treatments (e.g., Berger et al., 1998; Krumholz et al.,
1998; Simpson et al., 1997; Soumerai et al., 1998). As mentioned above, one
study with particularly striking results found that only 21 percent of eligible
patients with a heart attack received beta blockers within 90 days of hospital
discharge (Soumerai et al., 1997). Although patients with cardiovascular dis-
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ease—a subset of the population that unambiguously needs cholesterol testing—
had very high rates of cholesterol testing (96 percent), a much lower percentage
of these patients received comprehensive treatment when their tests were abnormal (McBride et al., 1998).
Other Sources of Information About Quality of Care
In this paper, we have described reports of quality that have appeared in the
research literature. There are also some systems that measure quality in select
sectors of the United States, most notably the National Committee for Quality
Assurance’s (NCQA) Health Plan Employer Data and Information Set (HEDIS).
HEDIS is a performance measurement tool designed to help purchasers and
consumers evaluate managed care plans and to hold plans accountable for the
quality of their services. In 1996, more than 330 plans—over half the U.S. plans
representing more than three-quarters of all commercial managed care enrollees—were reporting HEDIS measures on their commercial enrollees. Average
adherence rates for select indicators made publicly available by NCQA fell primarily in the 60 to 70 percent range, with the extremes at 38 percent for diabetic
eye exams (past year) and 84 percent for initiation of prenatal care in the first
trimester (Thompson et al., 1998). Thus, HEDIS’s findings are consistent with
those of the studies we have reported. Whether assessing quality as part of a
research study or as part of a marketplace tool, the evidence repeatedly shows
that quality falls short of standards.
CONCLUSIONS
There is good reason to be proud of the U.S. health care system, and evidence from international studies does not show consistent superiority elsewhere
in the world (Gray et al., 1990; Pilpel et al., 1992; McGlynn et al., 1994; Froehlich
et al., 1997; Meijler et al., 1997; Tamblyn et al., 1997; Wong et al., 1997). The
United States is responsible for many important advances in health care technology, and state-of-the-art care is available in both large and small communities
throughout the country. However, just because outstanding care is available does
not mean that it is always provided or that everyone has access to such care. Most
people in the studies reported here did receive excellent care. What is notable is
that many did not.
The quality of health care provided in the United States varies among hospitals, cities, and states. Whether the care is preventive, acute, or chronic, it frequently does not meet professional standards. We can do much better. The solution is not simply a matter of spending more money on health care. A large part of
our quality problem is the amount of inappropriate care provided in this country.
Eliminating such nonbeneficial and potentially harmful care would generate large
savings in human and financial costs. However, there are also many examples of
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people who receive either too little or technically poor care; fixing these problems may increase expenditures.
Some people might conclude that quality is good enough based on the evidence we have presented in this report—in other words, that the standards used in
the various studies are too high. We would disagree with such a conclusion.
Clinicians and health plans that are motivated to improve the quality of care
they deliver can use information on quality to focus their improvement efforts.
For example, a group of all cardiothoracic surgeons practicing in Maine, New
Hampshire, and Vermont, using continuous quality improvement and other techniques to improve their practices, reduced their combined mortality rates by 24
percent (O’Connor et al., 1996). Government action also has the potential to spur
improvement. In New York State (NYS), risk-adjusted mortality for coronary
artery bypass graft (CABG) surgery decreased 41 percent from 4.17 percent in
1989 (when the NYS Department of Health began disseminating information
regarding the outcomes of CABG surgery) to 2.45 percent in 1992 (Hannan et al.,
1994). Between 1987 (before the NYS reporting program began) and 1992, unadjusted 30-day mortality rates following CABG declined by 33 percent in NYS
Medicare patients, compared with a 19 percent decline nationwide, giving NYS
the lowest statewide risk-adjusted CABG mortality rate in the country (Peterson
et al., 1998).
If quality-of-care information is made available regularly and in an interpretable form, consumers and large purchasers can use it to make informed decisions
when choosing among clinicians and plans, which will, in turn, give providers an
added incentive to improve quality. Policy makers can also use information about
quality of care to determine the impact of public and private changes in the health
care marketplace. We are currently experiencing a dramatic shift in the organization and financing of health services delivery in the United States. The private
sector has been the driving force behind this transformation, but the public sector
is beginning to use its market power as well. Incentives to move Medicaid and
Medicare beneficiaries into managed care represent one of many examples of
public sector change.
Although quality assessment organizations, accreditation organizations, and
government agencies are currently doing work to measure quality of care, most of
this activity has begun during the past decade. The rapid development of the field
is encouraging, but it is confined to organizations that cover specific sections of
the country or restrict themselves to certain segments of the health care marketplace. Their work, as well as the findings of individual studies such as those listed
in Tables A-1 to A-3, provides some evidence of the situation throughout the
country.
But changes in the U.S. health care delivery system are occurring more
rapidly than evaluations of them can be performed. Much of the information
concerning the relation between the organization of the health care system and
quality of care is already outdated. At present, the United States has only a
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patchwork of systems that measure quality, with little uniformity, breadth, or
ability to produce rapid results. Furthermore, these systems do not yet assess
most providers of health care in the United States. There is no system that provides a comprehensive assessment of quality of care for the nation—including
how quality varies by population subgroups (e.g., gender, age, race/ethnicity,
income, region of country, size of community) and how quality is changing over
time. Efforts such as HEDIS could eventually lead to development of a comprehensive, national quality assessment system, but such a system may not develop
rapidly unless there is an organized effort to ensure that it does.
The United States cannot afford to let this situation continue. A systematic
strategy for routine monitoring and reporting on quality, as well as the information systems needed to support such activities, will be essential if we are to
preserve the best of the American health care system while striving to improve
the efficiency with which high-quality services are provided.
This strategy could be organized by the federal government, the private
sector, or a public–private partnership. It could involve coordination among all
three. But in any case, the strategy will need to cover the aspects of quality that
patients, purchasers, and providers care about; it will need to collect data in a way
that is manageable, reasonable, and affordable; and it will need to produce information in a format that is useful for making a variety of decisions.
The United States is capable of implementing a quality measurement system
that can provide the multiple participants in the health care system with the
information they need to ensure delivery of high-quality care. In light of the
changes that the health care system has been experiencing, a strategy to measure
and consequently to improve quality is needed now.
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Same as above.

Influenza Vaccine
Annual vaccination of all people ≥ 65
years old is recommended (U.S. Preventive
Services Task Force [USPSTF], 1989).
This recommendation has since been
reiterated (USPSTF,1996).

PREVENTIVE CARE
Immunizations
Childhood Vaccines
Three Polio; four Diphtheria, Tetanus,
Pertussis; one Measles, Mumps, Rubella;
and three Haemophilus influenzae type b
(Hib) by 18 months old. (Three to four
doses of Hib are recommended, depending
on formulation; three Hepatitis B virus
vaccines [HBV] are also recommended but
were not included in this particular study.)
(American Academy of Pediatrics [AAP],
1994; Centers for Disease Control and
Prevention [CDC], 1995a).

Health Care Servicea

National Immunization
Survey (NIS), 1995.

Data Source

From a sample of 7,997
randomly selected patients
≥ 20 years old who had
visited a clinic during the

Mailed surveys with phone
follow-up of patients who
visited one of 44 clinics
from August 1, to

Approximately 8,000 adults National Health Interview
≥ 65 years old from a
Survey (NHIS), 1993.
sample of people
representative of the U.S.
civilian, noninstitutionalized
population.

Children 19–35 months old
in 31,997 households from
a nationally representative
sample of the United States
(U.S.).

Sample Description

CDC, 1995b

Kottke
et al., 1997

72% of people ≥ 65 years
had an influenza vaccine in
the prior year.

CDC, 1997

Referenceb

52% received annual
influenza vaccine.

74% received all the
vaccines. (If three doses of
Hib are not included, the
percentage is 76%.)

Quality of Care

TABLE A-1 Examples of Quality of Health Care in the United States—Underuse: Did Patients Receive the Care They
Should Have Received?
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Cancer Screening
Breast Cancer Screening
Recommendations vary. In 1989, the
USPSTF recommended an annual clinical
breast exam (CBE) for women ≥ 40 years
old and mammography every 1–2 years for
women 50–75 years old (USPSTF, 1989).

Same as above.

Pneumococcal Vaccine
One-time vaccination for all people ≥ 65
years old is recommended (USPSTF,
1989). In 1996, the recommendation was
modified to specify one-time vaccination
for all immunocompetent individuals ≥ 65
years old (USPSTF, 1996).

September 9, 1994, in the
Minneapolis-St. Paul
metropolitan area with
contracts with one of two
managed care companies.

Mailed surveys with phone
follow-up of patients who
visited one of 44 clinics
from August 1, to
September 9, 1994, in the
Minneapolis-St. Paul
metropolitan area with
contracts with one of two
managed care companies.

21,601 women ≥ 50 years
Behavioral Risk Factor
old from a sample of people Surveillance System, 1992.
representative of the U.S.
population (excluding
Arkansas and Wyoming,

From a sample of 7,997
randomly selected patients
≥ 20 years old who had
visited a clinic during the
study period, 6,830 (85%)
completed surveys.

Approximately 8,000 adults NHIS, 1993
≥ 65 years old from a
sample of people
representative of the U.S.
civilian, noninstitutionalized
population.

study period, 6,830 (85%)
completed surveys.

Copyright © National Academy of Sciences. All rights reserved.

continues

CDC, 1993a

Kottke
et al., 1997

36% of people ≥ 65 years
old had ever had a
pneumococcal vaccine.

58% had clinical breast
exam in the prior year;
46% had mammography in
the prior year; 40% had
both examinations in the

CDC, 1995b

28% received
pneumococcal vaccine.
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From a sample of 7,997
randomly selected patients
≥ 20 years old who had
visited a clinic during the
study period, 6,830 (85%)
completed surveys.

221 women > 50 years old.

Same as above.

Same as above.

Interview survey of women
in farm households
randomly sampled from six
southern Minnesota
counties, 1992.

Mailed surveys with phone
follow-up of patients who
visited one of 44 clinics
from August 1, to
September 9, 1994, in the
Minneapolis-St. Paul
metropolitan area with
contracts with one of two
managed care companies.

Data Source

Women ≥ 18 years old with NHIS, 1992.
an intact uterus from a
sample of 128,412 people
representative of the U.S.
civilian, noninstitutionalized
population.

and including the District
of Columbia).

In 1996, it recommended mammography
every 1–2 years with or without annual
clinical breast exam for women 50–69
years old (USPSTF, 1996).

Cervical Cancer Screening
Women with an intact uterus (having a
cervix) should have a Papanicolaou (Pap)
smear after initiation of sexual intercourse
and every 1–3 years thereafter. Some
organizations recommend starting Pap
smears for all women who have reached
18 years old, regardless of sexual history
(USPSTF, 1989). These recommendations

Sample Description

Health Care Servicea

TABLE A-1 Continued

67% had a Pap smear in
the prior 3 years.

38% of women had not
received a mammogram in
the prior 18 months.

72% of women ≥ 50 years
old had a breast
examination in the prior
two years; 68% of women
50 years or older had a
mammogram in the prior
two years.

prior year.

Quality of Care

CDC, 1996

Stoner et al.,
1998

Kottke
et al., 1997

Referenceb
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Same as above.

Colon Cancer Screening
Recommendations vary. In 1980, the
American Cancer Society recommended
annual fecal occult blood testing (FOBT)
starting at 50 years old. Some other
organizations made similar
recommendations. In 1989, the USPSTF
did not make recommendations (USPSTF,
1989), but in 1996, it recommended annual
FOBT, sigmoidoscopy (periodicity
unspecified), or both starting at 50 years
old (USPSTF, 1996).

Same as above.

have since been reiterated (USPSTF,
1996).
Mailed surveys with phone
follow-up of patients who
visited one of 44 clinics
from August 1, to
September 9, 1994, in the
Minneapolis-St. Paul
metropolitan area with
contracts with one of two
managed care companies.

250 women 40–65 years
old who had no major
illnesses, who received
primary care at one of the
group practices, and who
were eligible for preventive
care.

Medical records for
patients from four group
practices in Massachusetts,
November 1, 1985, to
October 31, 1987.

Adults ≥ 40 years old from NHIS, 1992
a sample of 128,412 people
representative of the U.S.
civilian, noninstitutionalized
population.

From a sample of 7,997
randomly selected patients
≥ 20 years old who had
visited a clinic during the
study period, 6,830 (85%)
completed surveys.

Kottke
et al., 1997

51%–59% of women had
FOBT every 2 years or
flexible sigmoidoscopy
every 5 years.

Copyright © National Academy of Sciences. All rights reserved.

continues

Udvarhelyi
et al., 1991

14% of men and 15% of
CDC, 1996
women had FOBT in the
prior year; 44% of men and
43% of women had ever
had FOBT; 11% of men
and 7% of women had
proctosigmoidoscopy in the
prior 3 years.

84% of women had a Pap
smear in the prior two
years.
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Data Source

From a sample of 7,997
randomly selected patients
≥ 20 years old who had
visited a clinic during the
study period, 6,830 (85%)
completed surveys.

A nationally representative
sample of 3,254 physicians
representing 145,716 adult
patient ambulatory care
visits.

Same as above.

National Ambulatory
Medical Care Survey
(NAMCS), 1991–1995.

Mailed surveys with phone
follow-up of patients who
visited one of 44 clinics
from August 1, to
September 9, 1994, in the
Minneapolis-St. Paul
metropolitan area with
contracts with one of two
managed care companies.

8,778 smokers ≥ 18 years
NHIS, 1991.
old from a sample of
43,732 people
representative of the U.S.
civilian, noninstitutionalized
population.

Sample Description

Same as above.

Cardiac Risk Factors
Smoking Counseling
The USPSTF recommends a complete
history of tobacco use as well as tobacco
cessation counseling on a regular basis
(USPSTF, 1989, 1996). The Agency for
Health Care Policy and Research (AHCPR)
recommends that primary care physicians
identify patients’ smoking status and
counsel smokers at every visit (AHCPR,
1996).

Health Care Servicea

TABLE A-1 Continued
Referenceb

Physicians knew the
patient’s smoking status at
66% of all patient visits.
(The percentage for
primary care physicians
ranged from about 61% to

Thorndike
et al., 1998

53% of smokers were asked Kottke
their smoking status. 47%
et al., 1997
of smokers were advised to
quit.

37% of smokers who had a CDC, 1993b
visit with a physician or
other health care
professional during the
prior year had been advised
to quit smoking.

Quality of Care
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Same as above.

Blood Cholesterol Screening
In 1988, the National Heart, Lung, and
Blood Institute recommended routine
cholesterol screening at least every 5 years
starting at 20 years old. In 1989, the
USPSTF recommended periodic screening
for middle-aged men (USPSTF, 1989), and
in 1996, it recommended periodic
screening for men 35–65 years old and
women 45–65 years old. Treatment
includes dietary therapy, physical activity,
or lipid-lowering medications depending
on the patient (National Cholesterol
Education Program [NCEP], 1993).
Telephone survey by the
National Heart, Lung, and
Blood Institute, 1990.

CDC’s Behavioral Risk
Factor Surveillance System,
1991.

3,700 adults ≥ 18 years old
from a representative
sample of the non-African
American U.S. population.

Adults ≥ 20 years old from
a sample of people
representative of the U.S.
population (excluding
Wyoming, Kansas, and

The state-specific rates of
adults who had cholesterol
screening in the prior 5
years ranged from 57% to
70%.

65% of adults had ever had
a blood cholesterol test;
51% had the test in the
prior year; and an
additional 14% had it prior
to that. 35% had never had
a blood cholesterol test.

67%, depending on the
year.) Smoking counseling
was provided at 22% of
visits of known smokers.
(The percentage for
primary care physicians
ranged from 20% to 38%.)

Copyright © National Academy of Sciences. All rights reserved.

continues

CDC, 1993c

Schucker
et al., 1991

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

255

From a sample of 7,997
randomly selected patients
≥ 20 years old who had
visited a clinic during the
study period, 6,830 (85%)
completed surveys.

Nevada, and including the
District of Columbia)
(sample sizes for individual
states range from 670 to
3,190 people).

Sample Description

Blood Cholesterol Screening and Treatment
Same as above.
1,004 people 40–64 years
old from a sample that had
been enrolled continuously
for at least 5 years and had
at least one outpatient visit
during the study period.

Same as above.

Health Care Servicea

TABLE A-1 Continued

Medical records from three
sites of a managed care
plan (South Florida;
Jacksonville, Florida; and
Atlanta, Georgia), January
1, 1988, to December 31,
1993.

Mailed surveys with phone
follow-up of patients who
visited one of 44 clinics
from August 1, to
September 9, 1994, in the
Minneapolis-St. Paul
metropolitan area with
contracts with one of two
managed care companies.

Data Source

Referenceb

84% were screened for
elevated cholesterol levels
at least once during the
6-year period. 86% with a
diagnosis of
hypercholesterolemia were
treated with diet therapy,
cholesterol-lowering drugs,
or both.

Davis et al.,
1998

68% had had their
Kottke
cholesterol measured during et al., 1997
the prior 5 years.

Quality of Care
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Well-Adult Care
Patients should have preventive health
visits every 1–3 years when 19–64 years
old and every year when ≥ 65 years old
(USPSTF, 1989).

General Preventive Care
Well-Child Care
The AAP recommends routine history,
physical examination, screening tests, and
anticipatory guidance throughout
childhood (AAP, 1988).

Blood Pressure Screening
In 1989, the USPSTF recommended blood
pressure measurements for normotensive
patients ≥ 21 years old every 2 years if
their last diastolic and systolic blood
pressures were below 85 mm Hg and 140
mm Hg, respectively, and annually if their
last diastolic was 85–89 mm Hg (USPSTF,
1989). In 1996, these recommendations
were modified to specify apparently
normotensive patients (USPSTF, 1996).

All adults with asthma,
hypertension, and diabetes
from a sample of 2,024
patients of 135 providers.

All children who had their
second birthday during the
first half of the study year,
and all 2-year-olds with
otitis media or asthma, from
a sample of 2,024 patients
of 135 providers.

From a sample of 7,997
randomly selected patients
≥ 20 years old who had
visited a clinic during the
study period, 6,830 (85%)
completed surveys.

Same as above.

Medical records from
physicians’ offices,
community health centers,
and hospital outpatient
facilities sampled from
Maryland Medicaid claims
data, 1988.

Mailed surveys with phone
follow-up of patients who
visited one of 44 clinics
from August 1, to
September 9, 1994, in the
Minneapolis-St. Paul
metropolitan area with
contracts with one of two
managed care companies.
Kottke
et al., 1997

Copyright © National Academy of Sciences. All rights reserved.

continues

For each type of clinical
Starfield
setting, the study reports
et al., 1994
the average percentage of
technical quality indicators
for well-adult care that
were not met. Each average
fell in the 45%–55% range.

For each type of clinical
Starfield
setting, the study reports
et al., 1994
the average percentage of
technical quality indicators
for well-child care that
were not met. Each average
fell in the 35%–65% range.

88% had blood pressure
measured at the most
recent visit.
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Includes various components of
pneumonia care consistent with prevailing
standards of care.

ACUTE CARE
Pneumonia
Pneumonia: Hospital Care
Includes documentation of tobacco use/
nonuse and lower-extremity edema; blood
pressure readings; oxygen therapy or
intubation for hypoxic patients.

Health Care Servicea

TABLE A-1 Continued

Medical records for
Medicare patients from 297
hospitals in five states
(California, Florida,
Indiana, Pennsylvania,
Texas), July 1, 1985, to
June 30, 1986.

National Medicare claims
data and medical records,
October 1, 1994, to
September 30, 1995

1,343 patients ≥ 65 years
old hospitalized with
pneumonia.

Data Source

1,408 patients hospitalized
with pneumonia from a
nationally representative
sample of 7,156 patients
hospitalized with any of
five conditions (congestive
heart failure, acute
myocardial infarction,
pneumonia, stroke, hip
fracture) (Draper et al.,
1990).

Sample Description

Kahn et al.,
1990

Referenceb

89% had oxygenation
Meehan
assessment within 24 hours et al., 1997
of hospital arrival, 76%
received antibiotics within
8 hours of arrival, 69% had
blood cultures within 24
hours of arrival, and 57%
had blood cultures collected
before initial antibiotic
administration.

52%–90% of patients with
pneumonia received
appropriate components of
care.

Quality of Care
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Urinary Tract Infections
Urinary Tract Infections: Diagnosis
The provision of a urine culture in
diagnosing a urinary tract infection (UTI)
is consistent with prevailing standards of
care.

Hip Fractures
Hip Fracture: Hospital Care
Includes documentation of mental status
and pedal or leg pulse, serum potassium
level, electrocardiogram.

Otitis Media
Otitis Media: Treatment
Includes various components of otitis
media care consistent with prevailing
standards of care.

535 episodes of UTI from
465 children who received
ambulatory care for UTIs
out of a sample of 147,356
children < 8 years old with

1,404 patients hospitalized
with hip fracture from a
nationally representative
sample of 7,156 patients
hospitalized with any of
five conditions (congestive
heart failure, acute
myocardial infarction,
pneumonia, stroke, hip
fracture) (Draper et al.,
1990).

464 children ≥ 3 years old
diagnosed with otitis media
from a sample of 2,024
patients of 135 providers.

Medicaid claims from
Alabama, July 1, 1989, to
June 30, 1993.

Medical records for
Medicare patients from 297
hospitals in five states
(California, Florida,
Indiana, Pennsylvania,
Texas), July 1, 1985, to
June 30, 1986.

Medical records from
physicians’ offices,
community health centers,
and hospital outpatient
facilities sampled from
Maryland Medicaid claims
data, 1988.

52% received a urine
culture.

67%–94% of patients with
hip fracture received
appropriate components of
care.

For each type of clinical
setting, the study reports
the average percentage of
technical quality indicators
for otitis media that were
not met. Each average fell
in the 10%–40% range.

Copyright © National Academy of Sciences. All rights reserved.

continues

Bronstein
et al., 1997

Kahn et al.,
1990

Starfield
et al., 1994
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continuous Medicaid
coverage (exclusive of
children with Medicaid
because of Supplemental
Security Income) for all 12
months of 1992.

Sample Description
Data Source

Pregnancy and Delivery
Prenatal Care: Medical History, Physical Examination, and Laboratory Tests
Includes various components of prenatal
9,924 women who had live National Maternal and
care consistent with prevailing standards
births in 1988 from a
Infant Health Survey
of care.
nationally representative
(NMIHS), 1988.
sample of the U.S.
population (excluding South
Dakota and Montana, and
including the District of
Columbia).

Health Care Servicea

TABLE A-1 Continued

80% were asked about
health history during the
first or second visit. 98%
had their weight and height
measured, 96% had blood
pressure measured, and
86% received a physical or
pelvic examination during
the first or second visit.
79% received blood tests
and 93% received
urinalysis during the first
or second visit. 56%
received all of the
evaluations listed above
during the first or second
visit.

Quality of Care

Kogan et al.,
1994

Referenceb
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Prenatal Care: Screening Tests
Includes tests to screen for anemia,
asymptomatic bacteriuria, syphilis,
gonorrhea, hepatitis B, rubella immunity,
and Rh factor and antibody.
Random sample of 586
women who had a live birth
from 24,170 births that
occurred during the study
period.

Medical records for
patients from six HMOs in
six states (Arizona,
California, Colorado,
Massachusetts, Minnesota,
Oregon), August 1, 1989,
to July 31, 1990.

Prenatal Care: Counseling About Nutrition, Weight Gain, Substance Use, and Breastfeeding
Includes various components of prenatal
Same as above.
Same as above.
care consistent with prevailing standards
of care.

Among six HMOs, women
received 64%–95%
(average 82%) of seven
recommended routine
prenatal screening tests.

97% were counseled about
vitamins, 93% were
counseled about diet, and
72% were counseled about
proper weight gain during
pregnancy during at least
one prenatal visit. 68%
were counseled to reduce
or eliminate alcohol
consumption, 69% to
reduce or eliminate
smoking, and 65% to stop
use of illegal drugs during
at least one prenatal visit.
53% were counseled about
breastfeeding during at
least one prenatal visit.
32% received all of the
counseling listed above
during at least one prenatal
visit.

Copyright © National Academy of Sciences. All rights reserved.

continues

Murata
et al., 1994

Kogan et al.,
1994
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Sample Description

Prenatal Care: Proteinuria
Urine is checked for protein to evaluate
for the presence of preeclampsia, a serious
complication of pregnancy.

Prenatal Care: Pregnancy Complications
Includes diagnostic and treatment
interventions after abnormal screening test
results, and care to mitigate effects of
pregnancy-induced hypertension and
gestational diabetes.

Inpatient records for 2,336
women from a sample of
2,878 births in 1985;
prenatal care records for
823 of these women.

Same as above.

Prenatal Care: Other Routine Prenatal Care
Includes first prenatal visit during first
Same as above.
trimester, accurate determination of
gestational age, screening for inherited
disorders, measurement of symphysisfundal height, and blood pressure
measurement.

Health Care Servicea

TABLE A-1 Continued

Medical records for
patients sampled from
Medicaid claims files for
women and children
enrolled in Aid to Families
with Dependent Children
(AFDC) in two
communities in California
and two communities in
Missouri, 1985.

Same as above.

Same as above.

Data Source

Testing was provided at
75%–83% of visits.
Follow-up was performed
for 41%–65% of patients
with proteinuria.

Among six HMOs, women
received 54%–77%
of care for complications
of pregnancy.

Among six HMOs, women
received 78%–87%
(average 84%) of five
processes of routine
prenatal care.

Quality of Care

Carey et al.,
1991

Murata
et al., 1994

Murata
et al., 1994

Referenceb
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Same as above.

Prenatal Care: Physical Examination
Includes various components of prenatal
care consistent with prevailing standards
of care.
267 women receiving
routine, low-risk prenatal
care were randomly
selected, with stratification
by insurance type
(Medicaid, health
maintenance organization,
fee-for-service).

Prenatal Care: Follow-up for High Blood Pressure
Includes a component of prenatal care
Same as above.
consistent with prevailing standards of
care.

Prenatal Care: Follow-up for Low Hematocrit
Low hematocrit indicates anemia.
Same as above.

Medical records from seven
private and hospital-based
prenatal care sites in
Washtenaw County,
Michigan, for women
receiving care between
January 1, 1991, and
December 31, 1992.

Same as above.

Same as above.

Prenatal Care: Assessment of Fetal Heart Tones after 18 Weeks of Gestation
Includes a component of prenatal care
Same as above.
Same as above.
consistent with prevailing standards of
care.

Prenatal Care: Recording of Gestational Age
Includes a component of prenatal care
Same as above.
consistent with prevailing standards of
care.

99% had blood pressure
assessed at each visit. 93%
had fundal height assessed
at each visit after 20 weeks
gestation.

Follow-up was performed
for 31%–53% of patients
with high blood pressure.

Follow-up was performed
for 32%–51% of patients
with low hematocrit.

Fetal heart tones were
assessed at 81%–93% of
visits.

Gestational age was
recorded at 78%–95% of
visits.

Copyright © National Academy of Sciences. All rights reserved.

continues

Klinkman
et al., 1997

Carey et al.,
1991

Carey et al.,
1991

Carey et al.,
1991

Carey et al.,
1991
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Sample Description

CHRONIC CARE
Asthma
Adult Asthma Care
Includes various components of asthma
care consistent with prevailing standards
of care.
Adults ≥ 18 years old in a
group of 393 adults and
children diagnosed with
asthma, from a sample of
2,024 patients of 135
providers.

Delivery: Neonatal Group B Streptococcal (GBS) Disease
The American College of Obstetricians and 81 women with ROM ≥ 18
Gynecologists recommends intrapartum
hours from among all
antibiotics for women with rupture of
women with deliveries
membranes (ROM) for 18 hours or more
during the study period.
to prevent neonatal Group B Streptococcal
(GBS) infection (ACOG, 1993, 1996).

Prenatal Care: Laboratory Screening Tests
Includes various components of prenatal
Same as above.
care consistent with prevailing standards
of care.

Health Care Servicea

TABLE A-1 Continued

Medical records from
physicians’ offices,
community health centers,
and hospital outpatient
facilities sampled from
Maryland Medicaid claims
data, 1988.

Medical records from two
HMO hospitals (in which
protocols similar to ACOG
guidelines had been
adopted) in San Francisco
and Oakland, California,
for women who delivered
from January to June 1995.

Same as above.

Data Source

Klinkman
et al., 1997

Referenceb

For each type of clinical
setting, the study reports
the average percentage of
technical quality indicators
for adult asthma that were
not met. Each of the
averages was located in the
40%–45% range. Between
5% and 35% of care was
inappropriate.

Starfield
et al., 1994

88% received an antibiotic Lieu et al.,
effective against GBS, 37% 1998
received antibiotics within
20 hours of ROM (median
duration of ROM was 31
hours).

Patients received an
average of 81%–83%
(depending on insurance
type) of recommended
laboratory screening tests.

Quality of Care
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Diabetes Mellitus
Diabetes Mellitus: Dilated Eye Examination
Annual dilated eye examination to screen
for retinopathy starting at time of
diagnosis of non-insulin-dependent
diabetes mellitus (NIDDM) and 5 years
after diagnosis of insulin-dependent
diabetes mellitus (IDDM).

Asthma Care
Includes various components of asthma
care consistent with prevailing standards
of care.

Childhood Asthma Care
Includes various components of asthma
care consistent with prevailing standards
of care.

Survey of patients from
multiple sites of a health
maintenance organization
in California, 1996.

Same as above.

2,392 adults ≥ 18 years old NHIS, 1989.
with IDDM (124 patients),
NIDDM treated with insulin
(922 patients), and NIDDM
not treated with insulin
(1,346 patients) from a
sample of 84,572 people

5,580 patients ≥ 14 years
old who were prescribed
asthma medications.

Children < 18 years old in
a group of 393 adults and
children diagnosed with
asthma, from a sample of
2,024 patients of 135
providers.
Starfield
et al., 1994

49% had a dilated eye
examination in the prior
year; 66% had an
examination in the prior 2
years; 61% and 57% of
patients at high risk of
vision loss because of a

Copyright © National Academy of Sciences. All rights reserved.

continues

Brechner
et al., 1993

72% of patients with severe Legorreta
asthma had a steroid
et al., 1998
inhaler, 26% of patients
needing daily medications
had a peak flow meter at
home, and 42% were
advised about selfmanagement tools.

For each type of clinical
setting, the study reports
the average percentage of
technical quality indicators
for childhood asthma that
were not met. Each of the
averages was located in the
30%–40% range. Between
0% and 20% of care was
inappropriate.
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Same as above.

representative of the U.S.
civilian, noninstitutionalized
population.

Sample Description

Diabetes Mellitus: Physical Examination
Includes various components of diabetes
care consistent with prevailing standards
of care.
292 patients ≥ 65 years old
with diabetes mellitus.

Diabetes Mellitus: Eye Exam by Ophthalmologist
Dilated eye examination is recommended, 97,388 Medicare patients
as described above, but an examination by ≥ 65 years old diagnosed
an ophthalmologist serves as a proxy for a with diabetes mellitus.
dilated eye examination.

Diabetes Mellitus: Any Eye Examination
Dilated eye examination is recommended,
as described above, but any eye
examination is also reported to determine
whether there was any effort to assess for
retinopathy.

Health Care Servicea

TABLE A-1 Continued

National Medicare
Competition Evaluation,
with medical records from
8 HMOs and 113 fee-forservice providers for
patients drawn from

All Medicare claims data
(Parts A and B) from three
states (Alabama, Iowa,
Maryland), submitted from
July 1, 1990, to June 30,
1991.

Same as above.

Data Source

Weiner
et al., 1995

Brechner
et al., 1993

Referenceb

92%–96% had their weight Retchin and
recorded at least once after Preston,
diagnosis. 70% (for both
1991
HMO and FFS providers)
had a peripheral vascular
examination. 94%–96% had

54% did not have an
examination by an
ophthalmologist during the
prior year.

61% had an eye
examination in the prior
year; 79% had an
examination in the prior
2 years.

history of retinopathy or of
long duration of diabetes,
respectively, had an
examination in the prior
year.

Quality of Care
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97,388 Medicare patients
≥ 65 years old diagnosed
with diabetes mellitus.

Diabetes Mellitus: Laboratory Studies and Follow-ups
Includes various components of diabetes
292 patients ≥ 65 years old
care consistent with prevailing standards
with diabetes mellitus.
of care.

Diabetes Mellitus: Cholesterol Screening
Same as above.
It is recommended that total cholesterol be
measured at least once a year for diabetics.

Diabetes Mellitus: Hemoglobin A1C
Hemoglobin A1C (or glycosylated
hemoglobin) is a blood test that reflects
the metabolic control of diabetes. The test
should be performed at least once a year
for diabetics.

National Medicare
Competition Evaluation,
with medical records from
8 HMOs and 113 fee-forservice providers for
patients drawn from
enrollment lists of patients
with start-up dates between
January 1983, and May
1984; records were

Same as above.

All Medicare claims data
(Parts A and B) from three
states (Alabama, Iowa,
Maryland), submitted from
July 1, 1990, to June 30,
1991.

enrollment lists of patients
with start-up dates between
January 1983, and May
1984; records were
abstracted from the start-up
date to March 31, 1986.

Weiner
et al., 1995

Weiner
et al., 1995

Copyright © National Academy of Sciences. All rights reserved.

continues

74%–89% had urinalysis
Retchin and
performed. 75%–95% had
Preston,
creatinine or serum urea
1991
nitrogen determined at least
annually after diagnosis.
82%–83% had an
electrocardiogram
performed within 6 months
of diagnosis. 91%–95% had
at least one repeated blood

45% did not receive blood
cholesterol screening
during the prior year

84% did not receive a
hemoglobin A1C test
during the prior year.

blood pressure recorded at
least annually. 30%–48%
had a funduscopic
examination or referral to
an ophthalmologist within
2 years of diagnosis. 58%–
63% had tonometry
performed.
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Diabetes Mellitus
Includes various components of diabetes
care consistent with prevailing standards
of care.

Diabetes Mellitus: Influenza Vaccine
Includes diabetes care consistent with
prevailing standards of care.

Health Care Servicea

TABLE A-1 Continued

368 adults ≥ 18 years old
diagnosed with diabetes,
from a sample of 2,024
patients of 135 providers.

Same as above.

Sample Description

Medical records from
physician offices,
community health centers,
and hospital outpatient
facilities sampled from
Maryland Medicaid claims
data, 1988.

For each clinical setting,
the study reports the
average percentage of
technical quality indicators
for diabetes that were not
met. Each average was
located in the 40%–60%
range.

19%–62% received an
influenza vaccination.

glucose within 12 months
of diagnosis. 84%–90%
who were not taking insulin
had blood glucose recorded
at least every 12 months.
74% (for both HMO and
FFS providers) who were
taking insulin had blood
glucose recorded at least
every 6 months.

abstracted from the start-up
date to March 31, 1986.

Same as above.

Quality of Care

Data Source

Starfield
et al., 1994

Retchin and
Preston,
1991

Referenceb
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Same as above.

Hypertension
Hypertension: Treatment
Hypertension (high blood pressure) is a
leading risk factor for coronary heart
disease, congestive heart failure, stroke,
ruptured aortic aneurysm, renal disease,
and retinopathy, all of which contribute to
high morbidity and mortality (U.S.
Preventive Services Task Force, 1989).
This was reiterated in 1996 (U.S.
Preventive Services Task Force, 1996).

Peptic Ulcer Disease
Peptic Ulcer Disease: Treatment
People with H. pylori peptic ulcer disease
(PUD) should be prescribed antimicrobial
therapy for the infection, as strongly
recommended by the National Institutes of
Health Consensus Development
Conference in February 1994.

Nationally representative
sample of U.S. adults with
hypertension (sample size
not available).

246 patients > 30 years old
with chronic uncomplicated
hypertension.

About 3,571 Medicaid
beneficiaries ≥ 18 years old
who received care for PUD
and who were not receiving
nonsteroidal
antiinflammatory drugs.

National Health and
Nutrition Examination
Survey III, 1988–1991.

Medical records for
patients from four group
practices in Massachusetts,
November 1, 1985, to
October 31, 1987.

Computerized inpatient,
outpatient, and
pharmaceutical claims files
of the Pennsylvania
Medicaid Program, March
1994, to February 1996.

55% of people with
hypertension had blood
pressure under control
(blood pressure < 160/95
on one occasion and
reported currently taking
antihypertensive
medications); 21% when
using strict criteria (blood
pressure < 140/90 and
reported currently taking
antihypertensive
medications).

41%–54% of patients had
their hypertension
controlled (mean blood
pressure < 150/90).

11% of patients received
antimicrobials within five
days of a PUD encounter.

Copyright © National Academy of Sciences. All rights reserved.

continues

Joint
National
Committee
on
Detection,
1993

Udvarhelyi
et al., 1991

Thamer
et al., 1998
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650 patients with current
depressive disorder from a
sample of 22,462 adult
patients who visited one
large HMO; several

593 adults ≥ 18 years old
diagnosed with
hypertension, from a
sample of 2,024 patients of
135 providers.

Same as above.

Mental Health
Depression: Detection
Includes diagnostic criteria consistent with
prevailing standards of care.

NHIS, 1990.

8,697 adults ≥ 18 years old
diagnosed with
hypertension from a sample
of 36,610 people
representative of the U.S.
population.

Same as above.

Medical Outcomes Study in
three cities (Boston,
Chicago, Los Angeles);
questionnaires completed
February to October 1986;

Medical records from
physician offices,
community health centers,
and hospital outpatient
facilities sampled from
Maryland Medicaid claims
data, 1988.

Data Source

Sample Description

Health Care Servicea

TABLE A-1 Continued
Referenceb

Starfield
et al., 1994

44%–51% of depressed
Wells et al.,
patients who visited general 1989
medical clinicians had their
depression detected during
the visit. 78%–94% of

For each type of clinical
setting, the study reports
the average percentage of
technical quality indicators
for hypertension that were
not met. Each average fell
in the 40%–55% range.

89% of adults with
CDC, 1994b
hypertension received
advice from a physician
about controlling
hypertension (i.e., taking
antihypertensive
medication, decreasing salt
intake, losing weight, or
exercising); 80% reported
taking at least one action to
control hypertension.

Quality of Care
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Depression: Admission Assessment
Includes various components of depression
care consistent with prevailing standards
of care.

Depression: Treatment
Includes various components of depression
care consistent with prevailing standards
of care.

1,198 patients hospitalized
with depression,
representative of all
Medicare elderly patients
hospitalized in general
medical hospitals with a
discharge diagnosis of

Same as above.

multispecialty, mixed-group
practices; single-specialist
small group practices; or
solo practice providers in
each city during the study
period.

Medical records for
Medicare patients from 297
hospitals in five states
(California, Florida,
Indiana, Pennsylvania,
Texas), July 1, 1985, to
June 30, 1986.

Same as above.

phone interviews completed
May to December 1986.

Copyright © National Academy of Sciences. All rights reserved.

continues

As part of admission
Wells et al.,
assessment, 23% of patients 1993
did not have adequate
psychological assessment,
26% did not have cognitive
assessment, 50% did not
have assessment of

50%–58% of depressed
Wells et al.,
patients who visited general 1989
medical clinicians received
appropriate care (the
depression was detected,
and they were counseled or
referred to a mental health
specialist or another
clinician was noted to be
providing the majority of
the patient’s care). 83%–
93% of depressed patients
who visited mental health
specialists received
appropriate care.

depressed patients who
visited mental health
specialists had their
depression detected during
the visit.
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Mental/Addictive Disorder
Includes diagnostic criteria and treatment
consistent with prevailing standards of
care.

Health Care Servicea

TABLE A-1 Continued

People with mental or
addictive disorder from a
sample of 20,291 adults
≥ 18 years old.

depression.

Sample Description

National Institute of Mental
Health’s Epidemiologic
Catchment Area study
interviews, 1980–1985.

Data Source

29% of people with any
mental or addictive
disorder received some
professional or voluntary
mental health service
during the prior 12 months,
as did 32% of people with
any disorder except

psychosis, 19% did not
have documentation of
psychiatric history, 47%
did not have documentation
of whether patient had a
history of suicide attempts
or ideation, 24% did not
have documentation of
prior or current medication
use, and 45% did not have
documentation that heart
sounds were examined.
Mean number of
components of neurologic
examination (assessment of
pupils, deep tendon
reflexes, and gait)
performed was 1.4.

Quality of Care

Regier et al.,
1993

Referenceb
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Schizophrenia: Treatment
Includes various components of
schizophrenia care consistent with
prevailing standards of care.
224 patients from a random
sample of patients 18–65
years old with schizophrenia
or schizoaffective disorder
who had been treated at the
clinic for >3 months, had
been hospitalized < 21 days
during the prior 3 months,
and had >1 visit with a
psychiatrist during the
sampling period.

Patient interviews and
medical records from a
Veterans Affairs Medical
Center clinic and a
community mental health
center clinic during a
3-month period in early
1996.

Copyright © National Academy of Sciences. All rights reserved.

continues

70% of patients with
Young
significant psychotic
et al., 1998
symptoms received poor
management of their
symptoms, and 79% of
patients with significant
medication side effects
(akathisia, parkinsonism,
tardive dyskinesia) received
poor management of the
side effects. 35% of
patients with severe

substance use, 37% of
people with any mental
disorder with comorbid
substance use, 24% of
people with substance use
(e.g., alcohol), 64% of
people with schizophrenia,
46% of people with any
affective disorder (e.g.,
depression), 33% of people
with any anxiety disorder
(e.g., obsessive-compulsive),
70% of people with
somatization, 31% of people
with antisocial personality
disorder, and 17% of people
with severe cognitive
impairment.
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2,958 newly diagnosed
patients with histologically
confirmed Stage II–IV
breast cancer.

5,766 newly diagnosed
patients with histologically
confirmed breast cancer.

Sample Description

Diagnosis should be made with fine needle 918 insured women ≤ 64
aspiration, cytology, limited incisional
years old with local/
biopsy, or definitive wide local excision.
regional invasive breast
cancer Stage I or II.

Breast Cancer: Diagnosis
Patients with breast cancer have better
outcomes if hormone receptor levels in
tumor tissue are determined.

Cancer
Breast Cancer: Diagnosis
Patients with breast cancer have better
outcomes if diagnosis is made at an early
stage.

Health Care Servicea

TABLE A-1 Continued

Data collected by Virginia
Cancer Registry from 50
hospitals that represented
85% of Virginia hospital
beds, and claims data from

Same as above.

Data submitted to American
Cancer Society, Illinois
Division, Chicago, by 99
hospitals out of 104 Illinois
hospitals with active cancer
registries, 1988.

Data Source

92% had initial biopsy
prior to total mastectomy.

The average rate across
hospitals of patients who
did not have a hormone
receptor test was 11%.

The average rate across
hospitals of patients
diagnosed with cancer at a
late stage (IIb through IV)
was 18%.

disability were not
receiving case management.
57% of patients in close
contact with family
members had no
communication between the
clinic and the family.

Quality of Care

Hillner
et al., 1997

Hand et al.,
1991

Hand et al.,
1991

Referenceb
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Same as above.

Breast conservation, defined as excision of
the tumor and surrounding tissue, with
axillary dissection, followed by radiation
therapy, was preferable to mastectomy for
the majority of women with Stage I or II
breast cancer, as supported by clinical
trials and a 1990 NIH Consensus
Conference (NIH Consensus Conference,
1991).

Breast Cancer: Treatment
Includes various components of breast
cancer treatment consistent with prevailing
standards of care.
Medical records from seven
hospitals in southern
California, for women with
breast cancer diagnosed in
1980, to 1982.

continues

Lazovich
et al., 1991

67% of women ≥ 70 years
Greenfield
old received appropriate
et al., 1987
treatment, compared with
83% of women 50–69 years
old. After controlling for
comorbidity, hospital, and
cancer stage, a difference in
appropriateness related to
age persisted.

Data from the Seattle-Puget 34% had breast-conserving
Sound cancer registry,
surgery.
which covers cancer cases
in 13 western Washington
counties and is part of the
Surveillance, Epidemiology,
and End Results (SEER)
program of the National
Cancer Institute, 1983–
1989.
2,657 women with complete Same as above.
85% received radiation
records out of 2,731 women
therapy.
with a first primary breast
cancer, Stage I or II, who
underwent breast-conserving
surgery.

8,095 women with a first
primary breast cancer,
Stage I or II.

199 women 50–69 years old
and 175 women ≥ 70 years
old with adenocarcinoma of
the breast receiving primary
cancer management at a
participating hospital.

Trigon Blue Cross Blue
Shield of Virginia, 1989–
1991.
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Data submitted to American
Cancer Society, Illinois
Division, Chicago, by 99
hospitals out of 104 Illinois
hospitals with active cancer
registries, 1988.
Data collected by Virginia
Cancer Registry from 50
hospitals that represented
85% of Virginia hospital
beds and claims data from
Trigon Blue Cross Blue
Shield of Virginia, 1989–
1991.
Data submitted to American
Cancer Society, Illinois
Division, Chicago, by 99
out of 104 Illinois hospitals
with active cancer registries,
1988.
Data collected by Virginia
Cancer Registry from 50
hospitals that represented
85% of Virginia hospital
beds, and claims data from

4,311 newly diagnosed
patients with histologically
confirmed Stage I–II breast
cancer.

918 insured women ≤ 64
years old with local/regional
invasive breast cancer Stage
I or II.

2,248 newly diagnosed
patients with histologically
confirmed Stage II breast
cancer.

918 insured women ≤ 64
years old with local/
regional invasive breast
cancer Stage I or II.

Same as above.

Same as above.

Patients with breast cancer have better
outcomes if adjuvant therapy is given to
patients with Stage II neoplasms.

Premenopausal, node-positive women with
local/regional breast cancer should receive
adjuvant chemotherapy.

Data Source

Sample Description

Health Care Servicea

TABLE A-1 Continued
Referenceb

83% of premenopausal
women with at least one
positive axillary node
received adjuvant
chemotherapy.

The average rate across
hospitals of patients who
did not receive adjuvant
therapy was 44%.

86% received local breast
radiation following
lumpectomy.

Hillner
et al., 1997

Hand et al.,
1991

Hillner
et al., 1997

The average rate across
Hand et al.,
hospitals of patients who
1991
did not receive radiotherapy
after partial mastectomy
was 48%.

Quality of Care

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

276

Copyright © National Academy of Sciences. All rights reserved.

Data collected by Virginia
Cancer Registry from 50
hospitals that represented
85% of Virginia hospital
beds, and claims data from
Trigon Blue Cross Blue
Shield of Virginia, 1989–
91.

918 insured women ≤ 64
years old with local/
regional invasive breast
cancer Stage I or II.

1,292 women who
underwent breast-conserving
surgery from a sample of
2,575 women with earlystage breast carcinoma,
excluding patients for whom
national recommendations
were not likely to apply.

Same as above.

Women with early stage breast carcinoma
(TNM Stages I and II) who undergo
breast-conserving surgery should then
receive radiation therapy.

Medical records, patient
surveys, and physician
surveys for patients from
18 Massachusetts hospitals
from a stratified random
sample of 20, from
September 1993, to
September 1995, and from
30 Minnesota hospitals,
from January 1993, to
December 1993.

Data submitted to American
Cancer Society, Illinois
Division, Chicago, by 99
hospitals out of 104 Illinois
hospitals with active cancer
registries, 1988

4,311 newly diagnosed
patients with histologically
confirmed Stage I-II breast
cancer

Patients with breast cancer have better
outcomes if axillary lymph node dissection
is done as part of the surgical treatment
with Stage I and II neoplasms.

Trigon Blue Cross Blue
Shield of Virginia, 1989,
to 1991.

84%–86% received
radiation therapy after
breast-conserving surgery.

88% underwent axillary
node dissection.

The average rate across
hospitals of patients who
did not have a lymph node
dissection was 9%.

Copyright © National Academy of Sciences. All rights reserved.

continues

Guadagnoli
et al., 1998

Hillner
et al., 1997

Hand et al.,
1991
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228 premenopausal women
with positive lymph nodes
from a sample of 2,575
women with early-stage
breast carcinoma, excluding
patients for whom national
recommendations were not
likely to apply.
168 postmenopausal women
with positive lymph nodes
and positive estrogen
receptor status from a
sample of 2,575 women
with early-stage breast
carcinoma, excluding
patients for whom national
recommendations were not
likely to apply.

For early-stage breast carcinoma (TNM
Stages I and II), premenopausal women
with positive lymph nodes should receive
chemotherapy.

For early-stage breast carcinoma (TNM
Stages I and II), postmenopausal women
with positive lymph nodes and positive
estrogen receptor status should receive
hormonal therapy.

Same as above.

Same as above.

2,559 women who had
Same as above.
axillary lymph node
dissection from a sample of
2,575 women with earlystage breast carcinoma,
excluding patients for whom
national recommendations
were not likely to apply.

For early-stage breast carcinoma (TNM
Stages I and II), axillary lymph node
dissection should be performed.

Data Source

Sample Description

Health Care Servicea

TABLE A-1 Continued

59%–63% received
hormonal therapy.

94%–97% received
chemotherapy.

81%–94% underwent
axillary lymph node
dissection.

Quality of Care

Guadagnoli
et al., 1998

Guadagnoli
et al., 1998

Guadagnoli
et al., 1998

Referenceb
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918 insured women ≤ 64
years old with local/regional
invasive breast cancer Stage
I or II.

Cardiovascular Disease
Cardiovascular Disease: Blood Cholesterol Testing
Clinical trials have shown a 30%–50%
603 patients 27–70 years
reduction in morbidity and mortality rates old with CVD.
with management of cholesterol levels for
patients with cardiovascular disease
(CVD). The Adult Treatment Panel
(ATP-II) of the National Cholesterol
Education Program recommended
management of cholesterol in patients with
CVD with goals of LDL level < 100
mg/dL and triglyceride level < 200 mg/dL
(NCEP, 1993).

Breast Cancer: Follow-up
Annual mammography is appropriate for
women who have had local/regional breast
cancer.

Physician survey, patient
survey, and medical records
from 159 physicians in 45
primary care practices in
and around four midwestern
cities: Eau Claire,
Wisconsin; Iowa City,
Iowa; Madison, Wisconsin;
Minneapolis, Minnesota;
August 1993, to February
1995.

Data collected by Virginia
Cancer Registry from 50
hospitals that represented
85% of Virginia hospital
beds, and claims data from
Trigon Blue Cross Blue
Shield of Virginia, 1989–
1991.

96% had total cholesterol
levels, 67% had LDL
values, 90% had
triglyceride levels, and
75% had HDL levels
recorded in the past 5
years. 72% with LDL
> 130 mg/dL had received
diet counseling, and 42%
had received cholesterollowering medication; 58%
with LDL 100–130 mg/dL
had received diet
counseling, and 42% had
received cholesterollowering medication.

79% of women had a
mammogram within the
first 18 months
postoperatively.

Copyright © National Academy of Sciences. All rights reserved.

continues

McBride
et al., 1998

Hillner
et al., 1997
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Sample Description

Aspirin
7,917 Medicare patients ≥
65 years old hospitalized
with heart attack who were
“ideal” candidates for
treatment with aspirin, with
no possible contraindications
to aspirin therapy.

5,490 Medicare patients ≥
65 years old hospitalized
with heart attack who were
alive at discharge and who
had no contraindications to
aspirin therapy.

Myocardial Infarction (MI): Treatment with
Aspirin is an effective, inexpensive, and
safe treatment for a heart attack. Aspirin
therapy reduces short-term mortality in
patients with suspected heart attack by
23%. Aspirin should not be given to
patients with certain conditions (e.g.,
hemorrhagic stroke, gastrointestinal
bleeding).

Same as above.

Coronary Artery Disease: Coronary Angiography
Coronary angiography is a method for
352 patients who met
evaluating coronary artery anatomy to
explicitly defined criteria
determine whether a patient is a candidate for necessity of coronary
for coronary artery bypass graft surgery or angiography, from among
percutaneous transluminal coronary
1,350 positive exercise
angioplasty.
stress tests in a randomly
selected sample of 5,850
stress tests.

Health Care Servicea

TABLE A-1 Continued

Same as above.

Medical records for
Medicare beneficiaries who
were hospitalized in four
states (Alabama,
Connecticut, Iowa,
Wisconsin), as part of the
Cooperative Cardiovascular
Project Pilot, June 1, 1992,
to February 28, 1993.

Medical records from four
teaching hospitals (three
public, one private) in Los
Angeles, California and
patient telephone interviews
(with 243 of the 352
patients), January 1, 1990,
to June 30, 1991.

Data Source

Referenceb

76% were discharged with
instructions to take aspirin.
Patients who were
prescribed aspirin at
discharge had a 6-month
mortality rate of 8.4%,
compared with 17% for

64% received aspirin
within the first 2 days of
hospitalization.

Krumholz
et al., 1996

Krumholz
et al., 1995

43% of patients received
Laouri et al.,
coronary angiography
1997
within 3 months of the
positive exercise stress test;
56% received coronary
angiography within 12
months of the positive test.

Quality of Care
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187 patients with confirmed
heart attack who were alive
at discharge and who had
no contraindications to
aspirin therapy from a
sample of 300 Medicare
patients ≥ 65 years old
hospitalized with a principal
diagnosis of heart attack.

Same as above.

Medicare mortality data
issued by the Health Care
Financing Administration
(HCFA) and medical
records for Medicare
patients from six hospitals
in Connecticut, as part of
the Medicare Hospital
Information Project,
October 1, 1988, to
September 30, 1991.

7,486 patients who were
Same as above.
“ideal” candidates for
treatment with aspirin
during initial hospitalization
from a sample of 16,124
Medicare patients
hospitalized with a principal
diagnosis of heart attack;
5,841 patients who were
alive at discharge and who
were “ideal” candidates for
treatment with aspirin prior
to or at time of discharge,
from the same sample.

Same as above.

73% received aspirin at
time of discharge.

83% received aspirin
during hospitalization; 77%
received aspirin prior to or
at time of discharge.

patients not prescribed
aspirin.

Copyright © National Academy of Sciences. All rights reserved.

continues

Meehan
et al., 1995

Ellerbeck
et al., 1995
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Unstable Angina: Treatment with Aspirin
Same as above.
735 patients who were
“ideal” candidates for
treatment with aspirin
during hospitalization and
531 who were “ideal”
candidates for aspirin at
discharge, from a sample of
882 patients ≥ 65 years old
with unstable angina.

384 patients who were
“ideal” candidates for
treatment with aspirin on
admission and 321 who
were “ideal” candidates for
aspirin at discharge, from a
sample of 450 patients ≥ 65
years old hospitalized with
unstable angina.

Subset of 2,938 patients
with admitting diagnosis of
MI.

Same as above.

Unstable Angina: Treatment with Aspirin
Same as above.

Sample Description

Health Care Servicea

TABLE A-1 Continued

Medical records of
Medicare beneficiaries
discharged from 16
hospitals in North Carolina
between October 1, 1993,
and September 30, 1994.

Medical records and
administrative data for
patients with Medicare
from three Connecticut
hospitals, 1993–1995.

Medical records from 16
Minnesota hospitals for
patients admitted August 1,
1995, to April 30, 1996.

Data Source

76% received aspirin
during their hospital stay.
67% were prescribed
aspirin at discharge.

72% received aspirin on
admission (66% in 1993–
1994 and 82% in 1995).
65% were prescribed
aspirin at discharge (66%
in 1993–1994 and 79% in
1995).

The median percentage of
eligible patients ≥ 65 years
old receiving aspirin in the
first 48 hours of
hospitalization was 77%.

Quality of Care

Simpson
et al., 1997

Krumholz
et al., 1998

Soumerai
et al., 1998

Referenceb
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Same as above.

MI: Treatment with Thrombolytics
Thrombolytics are medications that break
down some of the acute blockage in the
blood vessels that causes a heart attack,
thereby reducing infarct size and limiting
left ventricular dysfunction. Thrombolytics
have been shown to reduce post-MI
mortality by as much as 25%, though they
should not be given to patients with certain
conditions (e.g., recent hemorrhagic
stroke).

Same as above.

68 patients with confirmed
heart attack who had no
contraindications to
thrombolytic therapy, and
who had electrocardiographic indications for
thrombolytic therapy, from
a sample of 300 Medicare
patients ≥ 65 years old

1,105 patients who were
“ideal” candidates for
treatment with thrombolytic
agents from a sample of
16,124 Medicare patients
hospitalized with a principal
diagnosis of heart attack.

2,392 patients who were
“ideal” candidates for
aspirin during
hospitalization and 1,387
who were “ideal”
candidates for aspirin at
discharge, from a sample of
4,300 patients with MI.

Medicare mortality data
issued by HCFA and
medical records for
Medicare patients from 6
hospitals in Connecticut, as
part of the Medicare
Hospital Information
Project, October 1, 1988, to
September 30, 1991.

Medical records for
Medicare beneficiaries who
were hospitalized in four
states (Alabama,
Connecticut, Iowa,
Wisconsin), as part of the
Cooperative Cardiovascular
Project Pilot, June 1, 1992,
to February 28, 1993.

Medical records from acute
care hospitals in Maryland
and the District of
Columbia in Medicare’s
National Claims History
File sampled during
January 1994, to July 1995.
Berger
et al., 1998

Copyright © National Academy of Sciences. All rights reserved.

continues

43% received thrombolytics Meehan
during hospitalization
et al., 1995

70% received thrombolytics Ellerbeck
during hospitalization.
et al., 1995

87% received aspirin
during their stay. 77%
received aspirin at
discharge.
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Subset of 2,938 patients
with admitting diagnosis of
MI.

Same as above.
Medical records from 16
Minnesota hospitals for
patients admitted August 1,
1995, to April 30, 1996.

Medical records from acute
care hospitals in Maryland
and the District of
Columbia in Medicare’s
National Claims History
File sampled during
January 1994, to July 1995.

Data Source

MI: Reperfusion (Thrombolysis/Percutaneous Transluminal Coronary Angioplasty [PTCA])
PTCA uses a miniature balloon catheter to 398 patients who were
Medical records from acute
decrease stenosis (blockage) in blood
considered “ideal”
care hospitals in Maryland
vessels supplying the heart. (Thrombolysis candidates for reperfusion
and the District of
is described above.)
from a sample of 4,300
Columbia in Medicare’s
patients with MI.
National Claims History
File sampled during
January 1994, to June 1995.

245 patients who were
“ideal” candidates for
thrombolytics in the first
hour of arrival from a
sample of 4,300 patients
with MI.

hospitalized with a principal
diagnosis of heart attack.

Sample Description

Same as above.

Health Care Servicea

TABLE A-1 Continued
Referenceb

64% received reperfusion
therapy (thrombolysis/
PTCA) within 12 hours of
arrival at hospital.

The median percentage of
eligible patients ≥ 65 years
old receiving thrombolytics
in the first 48 hours of
hospitalization was 55%.

Berger
et al., 1998

Soumerai
et al., 1998

60% received thrombolytics Berger
within 1 hour after arrival. et al., 1998

Quality of Care
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Same as above.

Unstable Angina: Treatment with Heparin
Same as above.

MI: Treatment with Heparin
Heparin is beneficial to patients with heart
attack, though heparin should not be given
to patients with certain conditions (e.g.,
bleeding disorders, stroke).

91 patients who were
considered “ideal”
candidates for heparin
intravenously administered,
from a sample of 882
patients ≥ 65 years old with
unstable angina.

369 patients who were
“ideal” candidates for
treatment with heparin,
from a sample of 450
patients ≥ 65 years old
hospitalized with unstable
angina.

9,857 patients who were
“ideal” candidates for
treatment with heparin from
a sample of 16,124
Medicare patients
hospitalized with a principal
diagnosis of heart attack.

Medical records of
Medicare beneficiaries
discharged from 16
hospitals in North Carolina
between October 1, 1993,
and September 30, 1994.

Medical records and
administrative data for
patients with Medicare from
three Connecticut hospitals,
1993–1995.

Medical records for
Medicare beneficiaries who
were hospitalized in four
states (Alabama,
Connecticut, Iowa,
Wisconsin), as part of the
Cooperative Cardiovascular
Project Pilot, June 1, 1992,
to February 28, 1993.

63% received heparin
administered intravenously.

24% received intravenous
heparin (20% in 1993 to
1994 and 32% in 1995).
Of those receiving heparin,
51% had a therapeutic
activated partial
thromboplastin time (PTT)
within 24 hours.

69% received heparin
during hospitalization.

Copyright © National Academy of Sciences. All rights reserved.

continues

Simpson
et al., 1997

Krumholz
et al., 1998

Ellerbeck
et al., 1995
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Sample Description

Same as above.

MI: Smoking Cessation Advice
Smokers with coronary artery disease who
stop smoking have a better prognosis than
those who keep smoking; at the time of
heart attack, these smokers are most
susceptible to advice about cessation of
smoking.

Medical records for
Medicare beneficiaries who
were hospitalized in four
states (Alabama,
Connecticut, Iowa,
Wisconsin), as part of
Cooperative Cardiovascular
Project Pilot, June 1, 1992,
to February 28, 1993.

Data Source

551 patients who were
smokers from a sample of
4,300 patients with MI.

28% received smoking
cessation advice prior to or
at time of discharge.

74% received intravenous
nitroglycerin during
hospitalization.

Quality of Care

Medical records from acute 41% received smoking
care hospitals in Maryland
cessation advice.
and the District of Columbia
in Medicare’s National
Claims History File sampled
during January 1994, to July
1995.

1,691 smokers who were
Same as above.
“ideal” candidates for
smoking cessation advice
from a sample of 16,124
Medicare patients
hospitalized with a principal
diagnosis of heart attack.

MI: Treatment with Intravenous Nitroglycerin
Intravenous nitroglycerin is beneficial to
1,754 patients who were
patients with heart attack who have
“ideal” candidates for
persistent chest pain, although intravenous treatment with intravenous
nitroglycerin should not be given to
nitroglycerin from a sample
patients with certain conditions (e.g., shock of 16,124 Medicare patients
or hypotension on admission).
hospitalized with a principal
diagnosis of heart attack.

Health Care Servicea

TABLE A-1 Continued

Berger
et al., 1998

Ellerbeck
et al., 1995

Ellerbeck
et al., 1995

Referenceb
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407 patients who were
considered “ideal”
candidates for ACE
inhibitors from a sample of
4,300 patients with MI.

Same as above.

Unstable Angina: Treatment with ACE Inhibitors
Same as above.
177 patients who were
considered “ideal”
candidates for an ACE

Enzyme (ACE) Inhibitors
1,473 patients who were
“ideal” candidates for
treatment with ACE
inhibitors from a sample of
16,124 Medicare patients
hospitalized with a principal
diagnosis of heart attack.

MI: Treatment with Angiotensin-Converting
ACE inhibitors can reduce post-MI
mortality in patients with left ventricular
dysfunction, although ACE inhibitors
should not be given to patients with
certain conditions (e.g., aortic stenosis).

Unstable Angina: Smoking Cessation Advice
Same as above.
133 patients who were
identified as smokers, from
a sample of 882 patients ≥
65 years old with unstable
angina.

Medical records of
Medicare beneficiaries
discharged from 16

Medical records from acute
care hospitals in Maryland
and the District of
Columbia in Medicare’s
National Claims History
File sampled during
January 1994, to July 1995.

Medical records for
Medicare beneficiaries who
were hospitalized in four
states (Alabama,
Connecticut, Iowa,
Wisconsin), as part of
Cooperative Cardiovascular
Project Pilot, June 1, 1992,
to February 28, 1993.

Medical records of
Medicare beneficiaries
discharged from 16
hospitals in North Carolina
between October 1, 1993,
and September 30, 1994.

39% received an ACE
inhibitor during
hospitalization. 42%

65% received ACE
inhibitors for low ejection
fraction (EF).

59% received ACE
inhibitors prior to or at
time of discharge.

23% received smoking
cessation counseling.

Copyright © National Academy of Sciences. All rights reserved.

continues

Simpson
et al., 1997

Berger
et al., 1998

Ellerbeck
et al., 1995

Simpson
et al., 1997
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Same as above.

MI: Treatment with Beta Blockers
Beta blocker therapy can reduce post-MI
mortality by as much as 25%, although
beta blockers should not be given to
patients with certain conditions (e.g., low
left ventricular ejection fraction,
pulmonary edema).

Health Care Servicea

TABLE A-1 Continued

Medical records for
Medicare beneficiaries who
were hospitalized in four
states (Alabama,
Connecticut, Iowa,
Wisconsin), as part of
Cooperative Cardiovascular
Project Pilot, June 1, 1992,
to February 28, 1993.
New Jersey Medicare
hospital admissions and
enrollment data, 1986–
1992; New Jersey Medicaid
drug utilization and
enrollment files, 1986–
1991; New Jersey Program
of Pharmacy Assistance for
the Aged and Disabled drug

3,737 Medicare patients ≥
65 years old with principal
diagnosis of heart attack
who were eligible for
treatment with beta
blockers, from a statewide
cohort of 5,332 people who
had survived a heart attack
for at least 30 days and

hospitals in North Carolina
between October 1, 1993,
and September 30, 1994.

inhibitor during
hospitalization and 127 who
were “ideal” candidates for
an ACE inhibitor at
discharge, from a sample of
882 patients ≥ 65 years old
with unstable angina.

2,976 patients who were
“ideal” candidates for
treatment with beta
blockers from a sample of
16,124 Medicare patients
hospitalized with a principal
diagnosis of heart attack.

Data Source

Sample Description

Ellerbeck
et al., 1995

Referenceb

21% received beta blockers Soumerai
within 90 days of discharge; et al., 1997
adjusted mortality rate for
patients with treatment was
43% lower than that of
patients without treatment.

45% received beta blockers
prior to or at time of
discharge.

received an ACE inhibitor
at discharge.

Quality of Care
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302 patients who were
considered “ideal”
candidates for beta blockers
at discharge from a sample
of 4,300 patients with MI.

Subset of 2,938 patients
with admitting diagnosis of
MI.

104 patients with confirmed
heart attack who were alive
at discharge and who had
no contraindications to beta
blockers from a sample of
300 Medicare patients ≥ 65
years old hospitalized with
a principal diagnosis of
heart attack.

Unstable Angina: Treatment with Beta Blockers
Same as above.
815 patients who were
“ideal” candidates for beta

Same as above.

MI: Treatment with Beta Blockers
Same as above.

Same as above.

who had prescription drug
coverage.

Medical records of
Medicare beneficiaries

Medical records from acute
care hospitals in Maryland
and the District of
Columbia in Medicare’s
National Claims History
File sampled during
January 1994, to July 1995.

Medical records from 16
Minnesota hospitals for
patients admitted August 1,
1995, to April 30, 1996.

Medicare mortality data
issued by HCFA and
medical records for
Medicare patients from 6
hospitals in Connecticut, as
part of the Medicare
Hospital Information
Project, October 1, 1988, to
September 30, 1991.

utilization data, 1986–1991.

45% received beta blockers
during hospitalization.

60% received beta blockers
at discharge.

The median percentage of
eligible patients receiving
beta blockers in the first 48
hours of hospitalization
was 78%.

41% received beta blockers
at time of discharge.

continues

Simpson
et al., 1997

Berger
et al., 1998

Soumerai
et al., 1998

Meehan
et al., 1995
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Unstable Angina: Low-Cholesterol Diet
Includes care for unstable angina
consistent with prevailing standards of
care.

MI: Hospital Care
Includes documentation of examination of
jugular veins and alcoholism/smoking
habits.

Health Care Servicea

TABLE A-1 Continued

637 discharged patients
who were “ideal”
candidates for a lowcholesterol diet, from a
sample of 882 patients ≥
65 years old with unstable
angina.

Medical records of
Medicare beneficiaries
discharged from 16
hospitals in North Carolina
and Septemeber 30, 1994.

Medical records for
Medicare patients from 297
hospitals in five states
(California, Florida,
Indiana, Pennsylvania,
Texas), July 1, 1985, to
June 30, 1986.

discharged from sixteen
hospitals in North Carolina
between October 1, 1993,
and September 30, 1994.

blockers during
hospitalization and 589 who
were “ideal” candidates for
beta blockers at discharge,
from a sample of 882
patients ≥ 65 years old with
unstable angina.

1,437 patients hospitalized
with acute myocardial
infarction from a nationally
representative sample of
7,156 patients hospitalized
with any of five conditions
(congestive heart failure,
acute myocardial infarction,
pneumonia, stroke, hip
fracture) (Draper et al.,
1990).

Data Source

Sample Description

38% were prescribed a
low-cholesterol diet at
discharge.

64%–68% of patients with
acute myocardial infarction
received appropriate
components of care.

38% received beta blockers
at discharge.

Quality of Care

Simpson
et al., 1997

Kahn et al.,
1990

Referenceb
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1,442 patients hospitalized
with stroke from a
sample of 7,156 patients
hospitalized with any of
five conditions (congestive
heart failure, acute
myocardial infarction,
pneumonia, stroke, hip
fracture) (Draper et al.,
1990).

1,465 patients hospitalized
with congestive heart
failure from a nationally
representative sample of
7,156 patients hospitalized
with any of five conditions
(congestive heart failure,
acute myocardial infarction,
pneumonia, stroke, hip
fracture) (Draper et al.,
1990).

637 patients who were
“ideal” candidates for a
lipid-lowering drug at
discharge, from a sample of
882 patients ≥ 65 years old
with unstable angina.

Same as above.

Same as above.

Same as above.

38%–94% of patients with
stroke received appropriate
components of care.

66%–97% of patients with
congestive heart failure
received appropriate
components of care.

16% received lipidlowering drugs at
discharge.

Kahn et al.,
1990

Kahn et al.,
1990

Simpson
et al., 1997

aIf a description in the first column has no citation, it is covered by the citation in the reference column. bWe contacted the authors of some of the articles to
clarify details related to the sample and to the data analysis.

Stroke: Hospital Care
Includes documentation of previous stroke
and gag reflex, blood pressure readings,
electrocardiogram, serum potassium level.

Congestive Heart Failure: Hospital Care
Includes documentation of past surgery
and lung examination, blood pressure
readings, electrocardiogram, serum
potassium level, oxygen therapy or
intubation for hypoxic patients.

Unstable Angina: Lipid-Lowering Drugs
Includes care for unstable angina
consistent with prevailing standards of
care.
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Same as above.

Antibiotic Use
Common Cold
Almost all colds are caused by a virus, for
which antibiotics are not an effective
treatment.
Kentucky Medicaid claims
data, July 1, 1993, to June
30, 1994.

Data Source

Patients ≥ 18 years old with National Ambulatory
a diagnosis of the common Medical Care Survey
cold, exclusive of adults
(NAMCS), 1992.
with underlying lung
disease, from a nationally
representative sample of
1,529 physicians
representing 28,787 adult
patient ambulatory care
visits.

1,439 patients with 2,171
outpatient and emergency
department visits for the
common cold (acute
nasopharyngitis) from a
random sample of 50,000
patients with at least one
claim for care by a
physician, dentist, or
optometrist.

Sample Description

51% of patients diagnosed
with a cold were treated
with antibiotics.

In 60% of encounters for
the common cold, patients
filled prescriptions for
antibiotics.

Quality of Care

Gonzales
et al., 1997

Mainous
et al., 1996

Referenceb

Examples of Quality of Acute Health Care in the United States—Overuse: Did Patients Receive Inappropriate

Health Care Servicea

TABLE A-2
Care?
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Same as above.

Upper Respiratory Tract Infection
Antimicrobial drugs do not shorten the
course of viral URI, nor do they prevent
secondary bacterial infections.

Same as above.

16% of all antimicrobial
drug prescriptions (an
estimated 17,922,000
prescriptions nationally)
were written for upper
respiratory tract infections
in 1992.
52% of patients diagnosed
with a URI were treated
with antibiotics.

Patients ≥ 18 years old with Same as above.
a diagnosis of URI,
exclusive of adults with
underlying lung disease,
from a nationally
representative sample of
1,529 physicians
representing 28,787 adult
patient ambulatory care
visits.

Antibiotics were prescribed
at 44% of visits of patients
with common colds

Same as above.

Physicians who participated
from a nationally
representative sample of
3,000 office-based
physicians.

Children ≤ 18 years
Same as above.
diagnosed with common
colds from a total of 531
pediatric office visits with
a primary diagnosis of cold,
upper respiratory tract
infection (URI), or
bronchitis, exclusive of
children with underlying
lung disease, from a sample
representative of the U.S.
population.

Copyright © National Academy of Sciences. All rights reserved.

continues

Gonzales
et al., 1997

McCaig and
Hughes,
1995

Nyquist
et al., 1998
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Same as above.

Children ≤ 18 years
diagnosed with URIs from
a total of 531 pediatric
office visits with a primary
diagnosis of cold, URI, or
bronchitis, exclusive of
children with underlying
lung disease, from a sample
representative of the U.S.
population.

Same as above.

Pharyngitis, Nasal Congestion, Common Cold, and Other Upper Respiratory Tract Infections
Since most of these conditions are viral,
Physicians who participated Same as above.
antibiotics have no benefit.
from a nationally
representative sample of
3,000 office-based
physicians.

Data Source

Sample Description

Health Care Servicea

TABLE A-2 Continued

Nyquist
et al., 1998

Referenceb

Over 70% of patients
Dowell and
received antibiotic
Schwartz,
prescriptions for pharyngitis 1997
(excluding streptococcal),
over 50% received them for
rhinitis, and over 30%
received them for a
nonspecific URI, cough, or
cold.

Antibiotics were prescribed
at 46% of visits of patients
with URIs.

Quality of Care
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Respiratory Illness
Pneumonia
Hospital admissions for pneumonia are
considered appropriate when, for example,
a patient fails to improve with outpatient
oral medication or has a pleural effusion
or an empyema.

Same as above.

Bronchitis
Most cases of bronchitis are caused by a
virus, for which antibiotics are not an
effective treatment.

445 hospital admissions of
children < 18 years old
admitted with pneumonia.

Antibiotics were prescribed
at 75% of visits of patients
with bronchitis.

Copyright © National Academy of Sciences. All rights reserved.

continues

Payne et al.,
1995

Nyquist
et al., 1998

66% of patients diagnosed
Gonzales
with bronchitis were treated et al., 1997
with antibiotics.

Medical records for patients 9.4% of admissions were
from 12 hospitals in five
inappropriate.
communities in Boston and
nearby suburbs, July 1,
1985, to June 30, 1986.

Children ≤ 18 years
Same as above.
diagnosed with bronchitis
from a total of 531 pediatric
office visits with a primary
diagnosis of cold, URI, or
bronchitis, exclusive of
children with underlying
lung disease, from a sample
representative of the U.S.
population.

Patients ≥ 18 years old with Same as above.
a diagnosis of bronchitis,
exclusive of adults with
underlying lung disease,
from a nationally
representative sample of
1,529 physicians
representing 28,787 adult
patient ambulatory care
visits.
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6,429 children < 16 years
old with recurrent acute
otitis media and/or
persistent otitis media with
effusion who were insured
in health plans requiring
precertification by a
utilization review firm.

1,038 hospital admissions
of children < 18 years old
admitted with bronchitis/
asthma.

Bronchitis/Asthma
Hospital admissions for bronchitis/asthma
are considered appropriate when, for
example, a patient has failed to improve
with outpatient therapy or has a
pneumothorax.

Otitis Media
Use of Tympanostomy Tubes
Indications for tympanostomy tube
placement include refractory middle ear
infection and chronic mastoiditis.

Sample Description

Health Care Servicea

TABLE A-2 Continued

Interviews with physicians’
office staff at
otolaryngology practices
from 49 states and the
District of Columbia,
January 1, 1990, to July 30,
1991; additional interviews
were conducted with
otolaryngologists to
determine the existence of
extenuating clinical
circumstances.

Same as above.

Data Source

Payne et al.,
1995

Referenceb

41% of tube insertions were Kleinman
appropriate, 32% equivocal, et al., 1994
and 27% inappropriate. If
extenuating clinical
circumstances were taken
into account, 42% of tube
insertions were appropriate,
35% equivocal, and 23%
inappropriate.

4.4% of admissions were
inappropriate.

Quality of Care
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Hysterectomy
Hysterectomy
Hysterectomy is the surgical removal of
the uterus.

Depression: Admission
Appropriate reasons for admission include
depression, medical condition meriting
acute care, comorbid major psychiatric
disorder, or medical reasons precluding
outpatient care for depression.

Depression
Depression: Treatment
There is no evidence that minor
tranquilizers are effective for depression,
but there is evidence that antidepressant
medications are effective for depression.

642 women ≥ 20 years old
who underwent
nonemergency,
nononcologic
hysterectomies.

1,198 patients hospitalized
with depression,
representative of all
Medicare elderly patients
hospitalized in general
medical hospitals with a
discharge diagnosis of
depression.

634 patients with current
depressive disorder or
depressive symptoms from
a sample of 22,399 adult
patients who visited one
large HMO or several
multispecialty, mixed-group
practices in each city during
the study period.

Medical records for patients
from seven managed care
organizations, August 1,
1989, to July 31, 1990.

Medical records for
Medicare patients from 297
hospitals in five states
(California, Florida,
Indiana, Pennsylvania,
Texas), July 1, 1985, to
June 30, 1986.

Medical Outcomes Study
(MOS) in three cities
(Boston, Chicago, Los
Angeles); questionnaires
completed February to
October 1986; phone
interviews completed May
to December 1986.

Wells et al.,
1994a

Copyright © National Academy of Sciences. All rights reserved.

continues

16% of hysterectomies were Bernstein
inappropriate, 25% were
et al., 1993b
equivocal, and 58% were
appropriate.

93% were admitted for
Wells et al.,
clearly or possibly
1993
appropriate reasons, and 7%
were admitted for
inappropriate reasons.

19% of patients were
treated with minor
tranquilizers; 12% were
treated with antidepressant
medications; 11% were
treated with a combination
of minor tranquilizers and
antidepressant medications;
59% received neither.
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Sample Description

Same as above.
Random sample of 1,677
cases of coronary
angiography.

Cardiovascular Disease
Coronary Artery Disease: Coronary Angiography
Coronary angiography is a method for
Random sample of 1,335
evaluating coronary artery anatomy to
patients who had coronary
determine whether a patient is a candidate angiography.
for coronary artery bypass graft surgery or
percutaneous transluminal coronary
angioplasty.

Health Care Servicea

TABLE A-2 Continued

Medicare physician claims
from three sites selected
from 13 sites in eight states
(Arizona, California,
Colorado, Iowa,
Massachusetts, Montana,
Pennsylvania, South
Carolina), 1981.

Medical records from 15
nonfederal hospitals
providing coronary
angiography in New York
State, selected through a
stratified random sample
(for location, volume of
coronary angiography, and
authorization to perform
coronary artery bypass graft
surgery), 1990.

Data Source

17% of coronary
inappropriate, 9% were
equivocal, and 74% were
appropriate.

4% of coronary
angiographies were
inappropriate, 20% were
equivocal, and 76% were
appropriate.

Quality of Care

Chassin
et al., 1987

Bernstein
et al., 1993a

Referenceb
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Random sample of 1,156
patients who had isolated
CABG surgery.

Random sample of 1,338
patients who had isolated
CABG surgery.

Same as above.

Bypass Graft (CABG)
Stratified random sample of
386 patients who underwent
CABG surgery in the three
hospitals.

Same as above.

Coronary Artery Disease: Coronary Artery
In CABG surgery, damaged blood vessels
supplying the heart are replaced with
vessels from elsewhere in the body.

Medical records from 15
nonfederal hospitals
providing CABG procedure
in New York State, selected
through a stratified random
sample (for location and
volume of CABG
operations), 1990.

Medical records from three
hospitals (excluding
Veterans Administration,
other governmental, and
specialty hospitals) selected
through a stratified random
sample (for size and
teaching status) in a western
state as part of the National
Institutes of Health
Consensus Development
Program, 1979, 1980, and
1982
Medical records for patients
from 12 Academic Medical
Center Consortium hospitals
in 10 states (California,
Iowa, Louisiana, Maryland,
Massachusetts, Minnesota,
New Hampshire, New York,
North Carolina,
Pennsylvania), 1990.
2.4% of CABG surgeries
were inappropriate, 7%
were equivocal, and 91%
were appropriate.

1.6% of CABG surgeries
were inappropriate, 7%
were equivocal, and 92%
were appropriate.

14% of CABG surgeries
were inappropriate, 30%
were equivocal, and 56%
were appropriate.

Copyright © National Academy of Sciences. All rights reserved.

continues

Leape et al.,
1993

Leape et al.,
1996

Winslow
et al., 1988
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Sample Description
Data Source

MI: Treatment with Lidocaine
Lidocaine prophylaxis used to prevent
ventricular fibrillation in patients treated
for probable MI has been shown to
increase mortality.
Subset of 2,938 patients
with admitting diagnosis of
MI.

Medical records from
sixteen Minnesota hospitals
for patients admitted
August 1, 1995, to April
30, 1996.

Coronary Artery Disease: Percutaneous Transluminal Coronary Angioplasty (PTCA)
PTCA uses a miniature balloon catheter to Random sample of 1,306
Medical records from 15
decrease stenosis (blockage) in blood
patients who had PTCA.
nonfederal hospitals
vessels supplying the heart.
providing PTCA in New
York State, selected
through a stratified random
sample (for location and
volume of PTCA), 1990.
Myocardial Infarction (MI): Permanent Cardiac Pacemaker
Pacemakers help regularize abnormal heart Medicare patients who
Medical records from six
rates and rhythms.
underwent a total of 382
university teaching
pacemaker implantations.
hospitals, 11 universityaffiliated hospitals, and 13
community hospitals in
Philadelphia County,
January 1, to June 30,
1983.

Health Care Servicea

TABLE A-2 Continued

Soumerai
et al., 1998

Greenspan
et al., 1988

20% of pacemaker
implantations were
inappropriate, 36% were
equivocal, and 44% were
appropriate.

The median percentage of
patients ineligible for
lidocaine who received it in
the first 48 hours of
hospitalization was 12%.

Hilborne
et al., 1993

Referenceb

4% of PTCAs were
inappropriate, 38% were
equivocal, and 58% were
appropriate.

Quality of Care
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220 patients with a
contraindication for calcium
channel blockers (i.e., a left
ventricular ejection fraction
< 40% ) from a sample of
4,300 patients with MI.
Medical records from acute
care hospitals in Maryland
and the District of
Columbia in Medicare’s
National Claims History
File sampled during January
1994, to July 1995.

Unstable Angina: Avoidance of Calcium Channel Blockers for Patients with a Contraindication
Same as above.
218 patients with
Medical records of
contraindications for
Medicare beneficiaries
calcium channel blocking
discharged from 16
drugs, from a sample of
hospitals in North Carolina
882 patients ≥ 65 years old between October 1, 1993,
with unstable angina.
and September 30, 1994.

Same as above.

MI: Avoidance of Calcium Channel Blockers for Patients with a Contraindication
Calcium channel blockers should not be
785 patients with clear
Medical records for
given to patients with certain conditions
contraindication to calcium Medicare beneficiaries who
(e.g., low left ventricular ejection fraction, channel blockers from a
were hospitalized in four
evidence of shock, or pulmonary edema
sample of 16,124 Medicare states (Alabama,
during hospitalization).
patients hospitalized with a Connecticut, Iowa,
principal diagnosis of heart Wisconsin), as part of the
attack.
Cooperative Cardiovascular
Project Pilot, June 1, 1992,
to February 28, 1993.

62% of those for whom
calcium blockers were
contraindicated received
them.

18% of those for whom
calcium blockers were
contraindicated received
them.

21% of those for whom
calcium channel blockers
were contraindicated
received them.

Copyright © National Academy of Sciences. All rights reserved.

continues

Simpson
et al., 1997

Berger
et al., 1998

Ellerbeck
et al., 1995
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Sample Description

Random sample of 1,585
cases of upper
gastrointestinal tract
endoscopy.

Cataracts
Cataract Surgery
Cataract surgery is a commonly performed 1,020 patients who
surgery in adults ≥ 65 years old. Cataract
underwent a total of 1,139
surgery should not be performed on people cataract surgeries.
with certain conditions (e.g., macular
degeneration or diabetic retinopathy).

Gastrointestinal Disease
Upper Gastrointestinal Tract Endoscopy
Endoscopy enables visualization of the
gastrointestinal tract, and permits biopsy
and brush cytologic examination.

Carotid Arteries
Carotid Endarterectomy
Carotid endarterectomy is a procedure that Random sample of 1,302
opens up stenotic (blocked) carotid arteries cases of carotid
(which supply blood to the brain).
endarterectomy.

Health Care Servicea

TABLE A-2 Continued

17% of upper
gastrointestinal tract
endoscopies were
inappropriate, 11% were
equivocal, and 72% were
appropriate.

32% of carotid
endarterectomies were
inappropriate, 32% were
equivocal, and 35% were
appropriate.

Quality of Care

Medical records for patients 2% of cataract surgeries
from 10 academic medical
were inappropriate, 7%
centers, 1990.
were equivocal, and 91%
were appropriate.

Same as above.

Medicare physician claims
data and medical records
from three sites selected
from thirteen sites in eight
states (Arizona, California,
Colorado, Iowa,
Massachusetts, Montana,
Pennsylvania, South
Carolina), 1981.

Data Source

Tobacman
et al. 1996

Chassin
et al., 1987

Chassin
et al., 1987

Referenceb
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A random sample of 10
patients per office (920
patients) who sought
chiropractic care for low
back pain for the first time
during the study period.
Medical records of patients
from 92 chiropractic offices
in or near Miami, Florida;
Minneapolis-St. Paul,
Minnesota; Portland,
Oregon; and San Diego,
California; who sought care
for the first time between
January 1, 1985, and
December 31, 1991.
Initiation of spinal
manipulation was
inappropriate in 20%–40%
of cases, uncertain in 20%–
30% of cases, and
appropriate in 40%–54% of
cases (depending on city).

Shekelle
et al., 1998

aIf a description in the first column has no citation, it is covered by the citation in the reference column. bWe contacted the authors of some of the articles to
clarify details related to the sample and to the data analysis.

Low Back Pain
Chiropractic Spinal Manipulation
AHCPR has concluded that spinal
manipulation hastens recovery from acute
low back pain not caused by such
conditions as fracture, tumor, infection,
and cauda equina syndrome (AHCPR,
1994).
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Sample Description

Adverse Events
Adverse Events
An adverse event is an injury that is
caused by medical management rather than
the underlying disease and that prolongs
hospitalization, produces a disability at
discharge, or both.
30,121 medical records
from a weighted sample of
31,429 records of
hospitalized patients from a
population of 2,671,863
nonpsychiatric discharged
patients.

Preventable Deaths
Evaluation of preventable deaths
A death is considered preventable when
182 patients who died in
the patient received poor care, and the
hospitals from stroke,
poor care probably resulted in the patient’s pneumonia, or heart attack.
death.

Health Care Servicea
Quality of Care

Referenceb

51 randomly selected acute
care, nonpsychiatric
hospitals in New York
State, 1984.

There were 1,133 adverse
events and 280 negligent
events during 1984
admissions, representing a
3.7% statewide incidence
rate of adverse events, and
a 1.0% statewide incidence
rate of adverse events due
to negligence.

Brennan
et al., 1991

Medical records for patients 14% of deaths resulted from Dubois and
from 12 hospitals, 1985.
inadequate diagnosis or
Brook, 1988
treatment and could have
been prevented.

Data Source

TABLE A-3 Examples of Quality of Health Care in the United States Misuse: Did Patients Receive Appropriate Care in a
Manner That Could Have Caused Harm?
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Same as above.

Adverse Drug Events
Same as above.

Same as above.

4,031 patients admitted to
5 intensive care units (3
medical, 2 surgical) and 6
general care units (4
medical, 2 surgical)
selected from a stratified
random sample of units in
2 tertiary care hospitals in
Boston.

4,031 adult nonobstetric
admissions to a stratified
random sample of 11
medical and surgical units
in two hospitals.

30,121 medical records
from a weighted sample of
31,429 records of
hospitalized patients from a
population of 2,671,863
nonpsychiatric discharged
patients.

Case-investigation reports
(including staff interviews,
medical record review, etc.)
for patients admitted
between February and July
1993.

Medical records and reports
of hospital staff for 2
tertiary care hospitals in
Boston, February to July
1993.

51 randomly selected acute
care, nonpsychiatric
hospitals in New York
State, 1984.

There were 19 preventable
or potential ADEs per 1000
patient days in the ICUs.
There were 10 preventable
or potential ADEs per 1000
patient days in general care
units. Rates adjusted for
number of medications per
patient showed no
significant differences for
the two settings.

There were 1.8 preventable
adverse drugs events
(ADEs) per 100 admissions
(adjusted rate), of which
20% were life threatening,
43% were serious, and 37%
were significant. There
were an additional 5.5
potential ADEs per 100
admissions (adjusted rate).

17% of adverse events
resulting from operations
and 37% of other adverse
events were due to
negligence; 47% of
physician errors leading to
adverse events were due to
negligence.
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continues

Cullen
et al., 1997

Bates et al.,
1995

Leape et al.,
1991
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Includes treatment consistent with
prevailing standards of care.

Mental Health
Depression: Treatment
Includes treatment consistent with
prevailing standards of care.

Health Care Servicea

TABLE A-3 Continued

64 patients with major
depression from a sample
of 2,592 consecutive
primary care patients 18–65
years old who attended one
of the study clinics.

1,198 patients hospitalized
with depression,
representative of all
Medicare elderly patients
hospitalized in general
medical hospitals with a
discharge diagnosis of
depression.

Sample Description

Patient surveys and
interviews, physician
surveys, and computerized
pharmacy records from 3
primary care clinics of
Group Health Cooperative
of Puget Sound in
Washington.

Medical records for
Medicare patients from
297 hospitals in five states
(California, Florida,
Indiana, Pennsylvania,
Texas), July 1, 1985, to
June 30, 1986.

Data Source

Among patients with major
depression who received
antidepressant medications,
78% received dosages
within the recommended
ranges.

33% of patients discharged
with antidepressants had
doses below recommended
level.

Quality of Care

Simon and
VonKorff,
1995

Wells et al.,
1994b

Referenceb
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1,230 culture-positive TB
patients, 98% of whom
were in counties for which
a four-drug regimen is
recommended.
Data from the Tuberculosis
Control Program, New
Jersey Department of
Health and Senior Services,
1994 to 1995.
36% of patients were not
initially treated with four
or more drugs.

Liu et al.,
1998

aIf a description in the first column has no citation, it is covered by the citation in the reference column. bWe contacted the authors of some of the articles to
clarify details related to the sample and to the data analysis.

Tuberculosis
Tuberculosis: Treatment
People infected with tuberculosis (TB) in
areas with ≥ 4% isoniazid resistance
should be treated with a four-drug
regimen.
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APPENDIX:
Search

Search Strategy for January 1997–July 1998 MEDLINE PLUS

Search Type

Medical Subject Heading
(MeSH) Search Term

Subject
Subject
Explode exact
subject b
Subject
Subject
Language
Date

Quality of health care
Guideline adherence
Outcome and process assessment,
health care
Professional review organization
Quality indicators, health care
English
1997, 1998

Tree Numbera

Boolean
Operator

N4.761
N4.761.337
N4.761.761.559

or
or

N4.761.673
N4.761.789

or
and
and

NOTE: As Boolean operators, “or” means that articles with one search term and/or another search
term are included, and “and” means that articles must have both search terms (or strings of search
terms) to be included. For this search, articles with any of the Medical Subject Headings (MeSH)
were included, and only articles in English and from 1997 or 1998 were included.
aTree Number is a National Library of Medicine alphanumerical code for indexing MeSH terms.
bThe “Explode” search function includes the MeSH category as well as all the subcategorical
branches connected to it. It is equivalent to typing out the MeSH term and each of its subcategorical
branches separately. The subcategories included when exploding “Outcome and Process Assessment, Health Care” are: Outcome Assessment, Treatment Outcome, Medical Futility, Treatment
Failure, and Process Assessment.
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Appendix B
Redesigning Health Care with Insights from
the Science of Complex Adaptive Systems
Paul Plsek

The task of building the 21st-century health care system is large and complex. In this appendix, we will lay a theoretical framework for approaching the
design of complex systems and discuss the practical implications.
SYSTEMS THINKING
A “system” can be defined by the coming together of parts, interconnections,
and purpose (see, for example, definitions proposed by von Bertalanffy [1968]
and Capra [1996]). While systems can be broken down into parts which are
interesting in and of themselves, the real power lies in the way the parts come
together and are interconnected to fulfill some purpose.
The health care system of the United States consists of various parts (e.g.,
clinics, hospitals, pharmacies, laboratories) that are interconnected (via flows of
patients and information) to fulfill a purpose (e.g., maintaining and improving
health). Similarly, a thermostat and fan are a “system.” Both parts can be understood independently, but when they are interconnected, they fulfill the purpose of
maintaining a comfortable temperature in a given space.
The intuitive notion of various system “levels,” such as the microsystem and
macrosystem, has to do with the number and strength of interconnections between the elements of the systems. For example, a doctor’s office or clinic can be
described as a microsystem. It is small and self-contained, with relatively few
interconnections. Patients, physicians, nurses, and office staff interact to produce
Consultant, Paul E. Plsek and Associates, Inc., Roswell, Georgia.
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diagnoses, treatments, and information. In contrast, the health care system in a
community is a macrosystem. It consists of numerous microsystems (doctor’s
offices, hospitals, long-term care facilities, pharmacies, Internet websites, and so
on) that are linked to provide continuity and comprehensiveness of care. Similarly, a thermostat and fan comprise a relatively simple microsystem. Combine
many of these, along with various boiler, refrigerant, and computer-control microsystems, and one has a macrosystem that can maintain an office building environment.
A distinction can also be made between systems that are largely mechanical
in nature and those that are naturally adaptive (see Table B-1). The distinctions
between mechanical and naturally adaptive systems are fundamental and key to
the task of system design. In mechanical systems, we can know and predict in
great detail what each of the parts will do in response to a given stimulus. Thus,
it is possible to study and predict in great detail what the system will do in a
variety of circumstances. Complex mechanical systems rarely exhibit surprising,
emergent behavior. When they do—for example, an airplane explosion or computer network crash—experts study the phenomenon in detail to design surprise
out of future systems.
In complex adaptive systems, on the other hand, the “parts” (in the case of
the U.S. health care system, this includes human beings) have the freedom and
ability to respond to stimuli in many different and fundamentally unpredictable
ways. For this reason, emergent, surprising, creative behavior is a real possibility.
Such behavior can be for better or for worse; that is, it can manifest itself as either
innovation or error. Further, such emergent behavior can occur at both the microsystem and macrosystem levels. The evolving relationship of trust between a
patient and clinician is an example of emergence at the microsystem level. The
AIDS epidemic is an example of emergence that affects the macrosystem of care.
TABLE B-1

Mechanical Versus Naturally Adaptive Systems

Type of System

Mechanical

Naturally Adaptable

Simple

Thermostat and fan

Patient giving history
information to a physician

Complex

Office building heating, ventilation
and air conditioning

U.S. health care

The distinction between mechanical and naturally adaptive systems is obvious when given some thought. However, many system designers do not seem to
take this distinction into account. Rather, they design complex human systems as
if the parts and interconnections were predictable in their behavior, although

Copyright © National Academy of Sciences. All rights reserved.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

311

APPENDIX B

fundamentally, they are not. When the human parts do not act as expected or
hoped for, we say that people are being “unreasonable” or “resistant to change,”
their behavior is “wrong” or “inappropriate.” The system designer’s reaction
typically is to specify behavior in even more detail via laws, regulations, structures, rules, guidelines, and so on. The unstated goal seems to be to make the
human parts act more mechanical.
RECONCILING MECHANICAL AND
ADAPTIVE SYSTEMS THINKING
This apparently misguided thinking arises from traditional science. In the
Renaissance, Galileo, Newton, and others gave us the image of the clockwork
universe (Capra, 1996). The paradigm of science for the last several hundred
years has been one of reductionism; that is, further study of the parts of systems
will lead to deeper understanding and predictability. Indeed, this tradition has led
to great advances in knowledge.
Reductionist thinking has also been applied to organizations. Taylor (1911)
introduced “scientific management” a century ago and changed our view of systems of work. Taylorism resulted in huge gains in productivity through the introduction of scientific study of time and motion in work. Taylor believed that if
workers would do their work in the “one best way,” everyone would benefit
(Kanigel, 1997). These ideas form a continuing and deeply held paradigm today
(Morgan, 1997; Zimmerman et al., 1998; Brown and Eisenhardt, 1998).
Mechanical systems thinking does work in many situations when applied to
human systems, and it has led to great progress in the past century. It is precisely
because mechanical systems thinking works in many situations that it has become
such a strongly held paradigm.
Organizational theorist Ralph Stacey (1996) provides a way to think about
this seeming paradox (Figure B-1). Zimmerman et al. (1998) further describe this
concept and provides several examples of its application in health care. In the
lower left portion of the diagram are issues in which there is a high degree of
certainty (as to outcomes from actions) and a high degree of agreement (among
the people involved in taking the actions). Here, mechanical systems thinking
with detailed plans and controls is appropriate. An example in health care is a
surgical team doing routine gall bladder surgery. Through experience and the
accumulation of knowledge, there is a high degree of certainty about the surgical
procedures that lead to successful outcomes. The members of the surgical team
agree on the way they will operate. In a good surgical team, everyone’s actions
need to be relatively predictable and somewhat mechanical. Someone who behaved unpredictably would be expelled from the team. In this area it is important
to fully specify behavior and reduce variation, and there are many such issues at
both the micro- and macrosystem level in health care.
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Low
Chaos

Professional/Social
Agreement About
Outcomes

High

Zone of
Complexity

Plan and
Control

High

Low
Certainty About Outcomes

FIGURE B-1 Stacey Diagram: Zone of complexity. SOURCE: Stacey, 1996.

For other issues in human systems for which there is very little certainty and
very little agreement (the area in the upper right of Figure B-1), chaos reigns and
is to be avoided. A riot in the streets is an example.
Mechanical systems thinking (as intuitively applied by people designing and
managing organizational systems) seems to allow only these two possibilities; it
is necessary to plan and control, or there will be chaos. This seems so obvious to
our mechanical-thinking mental model that it may not always be consciously
acknowledged. Complex adaptive systems thinking allows for a third possibility.
There are many issues in human systems that lie in a “zone of complexity”
(Langton, 1989; Zimmerman et al., 1998). These are issues for which there are
only modest levels of certainty and agreement. Examples of such issues in health
care might include: How should health care be financed? What is the best way to
deliver primary care? For such issues there are many different models that have
been successful in some situations and less successful in others; that is, only a
modest level of “certainty” exists regarding what actions lead to what outcomes.
Further, well-meaning, rational, intelligent people might not always agree as to
the approach or outcome, meaning that there are only modest levels of agreement. For the most part the issues associated with designing the 21st-century
health care system are in the zone of complexity where it would be more appropriate to use the paradigm of a complex adaptive system.
THE SCIENCE OF COMPLEX ADAPTIVE SYSTEMS
A complex adaptive system (CAS) is a collection of individual agents that
have the freedom to act in ways that are not always predictable and whose actions
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are interconnected such that one agent’s actions changes the context for other
agents. Such systems have been the focus of intense study across a variety of
scientific fields over the past 40 years (see Waldrop, 1992; Lewin, 1992;
Wheatley, 1992; Kelly, 1994; Gell-Mann, 1995; Zimmerman et al., 1998; Brown
and Eisenhardt, 1998). A major center of such research is the Santa Fe Institute,
which includes several Nobel Prize winners among its faculty and associates (see
Gell-Mann, 1995, p. xiv). Examples of systems that have been studied as a CAS
include the human body’s immune system (Varela and Coutinho, 1991); the mind
(Morowitz and Singer, 1995); a colony of social insects such as termites or ants
(Wilson, 1971); the stock market (Mandelbrot, 1999); and almost any collection
of human beings (Brown and Eisenhardt 1998; Stacey, 1996; Zimmerman, et al.
1998).
The study of such systems reveals a number of properties. Although the list
below is not a comprehensive description of the field, it illustrates some key
elements of a way of thinking about complex organizational systems such as
health care.
• Adaptable elements. The elements of the system can change themselves.
Examples include antibiotic-resistant organisms and anyone who learns. In
machines, change must be imposed, whereas under the right conditions in CAS,
change can happen from within.
• Simple rules. Complex outcomes can emerge from a few simple rules that
are locally applied.
• Nonlinearity. Small changes can have large effects; for example, a large
program in an organization might have little actual impact, yet a rumor could
touch off a union organizing effort.
• Emergent behavior, novelty. Continual creativity is a natural state of the
system. Examples are ideas that spring up in the mind and the behavior of the
stock market. In machines, new behavior is relatively rare, but in CAS it is an
inherent property of the system.
• Not predictable in detail. Forecasting is inherently an inexact, yet
bounded, art. For example, in weather forecasting, the fundamental laws governing pressure and temperature in gases are nonlinear. For this reason, despite
reams of data and very powerful supercomputers, detailed, accurate long-range
weather forecasting is fundamentally not possible. However, weather forecasting
(and forecasting in general in any CAS) is bounded in the sense that we can make
generally true statements about things like the average temperatures in a given
season and place. The behavior of a machine is predictable in detail; it is just a
matter of more study (reductionism). In a CAS, because the elements are changeable, the relations nonlinear, and the behavior creative and emergent, the only
way to know what a CAS will do is to observe it.
• Inherent order. Systems can be orderly even without central control. Selforganization is the key idea in complexity science (Kaufmann, 1995; Holland,
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1998; Prigogine, 1967, 1980). For example, termites build the largest structures
on earth when compared with the height of the builders, yet there is no CEO
termite. Similarly, there is no central controller for the stock market, the Internet,
or the food supply of New York City.
• Context and embeddedness. Systems exist within systems, and this matters. For example, global stock markets are linked such that if the currency of
Thailand falls, the U.S. stock market reacts. In a machine, one can extract the
parts and characterize the response of a part to a stimulus. Although one can
study the parts of a CAS independently, its context matters in fundamental ways.
• Co-evolution. A CAS moves forward through constant tension and balance. Fires, though destructive, are essential to a healthy, mature forest. Competition is good for industries. Tension, paradox, uncertainty, and anxiety are healthy
things in a CAS. In machine thinking, they are to be avoided.
COMPLEXITY THINKING APPLIED TO THE DESIGN
OF THE 21ST-CENTURY HEALTH CARE SYSTEM
With challenges that naturally fall in the zone of complexity, such as the
design of the 21st-century health care system, it is not surprising if the system
does not act like a machine. CAS science and the Stacey diagram suggest additional metaphors to assist our thinking. Box-B-1 highlights some key ideas that
emerge from the application of CAS science to the challenges of designing the
21st-century health care system.
Biological Approach and Evolutionary Design
It is more helpful to think like a farmer than an engineer or architect in
designing a health care system. Engineers and architects need to design every
detail of a system. This approach is possible because the responses of the component parts are mechanical and, therefore, predictable. In contrast, the farmer
knows that he or she can do only so much. The farmer uses knowledge and

BOX B-1 Key Elements in an Approach to
Complex Adaptive System Design
•
•
•
•

Use biological metaphors to guide thinking.
Create conditions in which the system can evolve naturally over time.
Provide simple rules and minimum specifications.
Set forth a good enough vision and create a wide space for natural creativity to
emerge from local actions within the system.
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evidence from past experience, and desires an optimum crop. However, in the
end, the farmer simply creates the conditions under which a good crop is possible.
The outcome is an emergent property of the natural system and cannot be predicted in detail.
CAS science suggests that we cannot hope to understand a priori what a CAS
will do or how to optimize it. A design cannot be completed on paper. Past
attempts to do this in health care have not succeeded in part because they may not
have been satisfactory designs, but mainly because a new understanding of “design” is needed.
Complex biological species (for example, human beings) get to be the way
they are through evolutionary processes such as genetic mutation, and random
variation. Changes that are useful to survival tend to persist. In a parallel manner,
Holland (1995) points out that CAS need two processes in order to evolve: (1)
processes that generate variation and (2) processes that “prune” the resulting
evolutionary tree. Translating this insight to the task of designing the 21st-century health care system means combining the many ways to generate and test
ideas with ways to enhance the spread of “good” ideas and impede the spread of
“not so good” ideas. (Just as in biological evolution, seemingly harmful genetic
variations do not die out completely in a generation; a not-so-fit characteristic
might prove highly fit when combined with some other characteristic that evolves
in a later generation.) These notions of evolutionary design are intuitively behind
rapid-cycle plan-do-study-act (PDSA) improvement methods, which have been
widely used in health care (Berwick, 1998).
Simple Rules, Good Enough Vision, and
Wide Space for Innovation
A somewhat surprising finding from research on CAS is that relatively simple
rules can lead to complex, emergent, innovative system behavior. For example,
astrophysicists point out that all of the beauty and complexity we see in the
universe emerges from two simple rules: (1) gravitational attraction and (2) the
nonhomogeneity of matter in the early universe. In mathematics, the complexity
and beauty of the Mandelbrot set (fractal mathematics) come from a very simple
equation that is executed recursively. Reynolds (1987) showed that complex
flocking, herding, and schooling behavior in animals could emerge from having
each animal, such as a single fish in a school, apply three simple rules: (1) avoid
collisions, (2) match speeds with your neighbors, and (3) move toward the center
of mass of your neighbors. No central controller or director is needed; each
animal can simply apply the rules locally. The behavior of the system emerges
from the interactions, and this behavior is successful in avoiding predators. Holland (1998) shows how simple rules lead to emergent complexity in game theory,
which models many situations in human interactions.
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This idea of simple rules is counterintuitive to mechanical-systems thinking,
in which if one needs a complex outcome, one needs a complex machine. There
have been several past attempts to set out a complex set of rules to govern health
care. When these have not yielded desired results, our instincts have been to
create even more rules. CAS science asserts that these instincts take us in exactly
the wrong direction.
The concept of complex system design using simple rules has also been
demonstrated in organizations. The credit card company VISA built a trillion
dollar business with very little central control. The banks that issue credit cards
agree to only a few simple rules regarding card numbering, card appearance,
electronic interface standards, and so forth. They are free to innovate and compete in all other aspects. There is no central control on new service development,
and banks can go after each other’s customers (Waldrop, 1996). In their study of
high-tech firms, Brown and Eisenhardt (1998) found that the most successful
firms had fewer rules, structures, and policies than their less successful competitors. Finally, the Internet is another example of a CAS. The few simple rules have
to do with Hyper Text Markup Language (HTML), site naming conventions, and
so on. Innovation is occurring daily in this arena. Zimmerman et al. (1998)
provide several examples from early work applying these principles in the VHA,
Inc. health care systems.
Again, the concept of simple rules clearly links to notions based on evolutionary genetics, game theory, innovation theory, and other sciences that are
embracing new ideas about complexity. The concept provides wide boundaries
for beginning the work of self-organization.
It is liberating to realize that the task of complex system design does not
itself need to be complex. Although it has been suspected intuitively that it may
not be possible to design in detail something as complex as the U.S. health care
system, there is no need to fall victim to chaos. The answer is to create the
conditions for self-organization through simple rules under which massive and
diverse experimentation can happen.
Simple rules for human CAS tend to be of three types: (1) general direction
pointing, (2) prohibitions, and (3) resource or permission providing. A good set
of simple rules might include all three types. These three types of rules tend to
match the predispositions of many systems designers. Those who would focus on
leadership and aim setting are drawn to the simple rules of the first type.
Those who are drawn to regulation and boundary setting are comfortable
with the second type. Those who would focus on incentives and resources are
drawn to the third type. The theory honors all three points of view and suggests
that it is best to have only a few such rules, so that no one point of view dominates.
Self-organizing innovation occurring in the health care system suggests that
there is an implicit set of simple rules already in place. Experience in the fields of
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creativity and innovation suggests that changing these underlying rules might
result in great innovation (Plsek, 1999).
Because the parts of a CAS are adaptable and embedded within a unique
context, every change within a CAS can stimulate other changes that we could
not expect. This approach to system design can never provide the assurance that
is possible in a mechanical system. This is the nature of CAS. Therefore, rather
than agonizing over plans, the goal is to generate a “good enough plan” and begin
to observe what happens. Then, modifications can occur in an evolutionary fashion.
CONCLUSION
Complexity science provides a new paradigm to guide system design. Some
key questions raised by a CAS-inspired approach to redesigning health care for
the 21st century include:
• How can conditions in the health care system be established to allow
many new ideas to emerge and mix into the existing system, while maintaining
discipline to do just a little bit of nurturing, see what happens, then decide what to
do next?
• How can diverse people be brought together, information shared, and
forums convened among those to stimulate creative connections who do not
normally come together to do so (similar to genetic cross-over and mutation)?
• How can desirable variation (innovation) be separated from the variation
that ought to be reduced (error and waste)?
• What are the few simple rules that might guide the local development of
the 21st-century health care system?
• What is the implicit, existing set of simple rules from which current
innovations in health care emerge?
• How can these existing, implicit rules and underlying assumptions be
modified?
• How can communication infrastructures be set up to disseminate the new
simple rules?
• How can infrastructures be established in public policy to encourage experimentation and innovation under the new simple rules?
• How can experimentation be made highly visible so that the “fitness” of
each evolution can be judged to quickly spread the best ideas?
• What is a “good enough plan” to begin the change?
• Who should take on the role of continuing to evolve the plan as the CAS
plays itself out?
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Actual care and ideal care, gaps between in
U.S., 236-238
Acute care. See also Inappropriate acute care;
Priority conditions
hip fractures, 259
otitis media, 259
pneumonia, 227, 258
pregnancy and delivery, 260-264
underuse of, 258-264
urinary tract infections, 259-260
Acute myocardial infarction, 102
Adaptable elements, in complex adaptive
systems, 313
Adapting existing payment methods
blended, 200-201
capitation, 200
fee-for-service, 199

shared-risk (budget) arrangements, 201
to support quality improvement, 199-201
Adaptive systems thinking, reconciling with
mechanical, 311-312
Adjusted clinical groups (ACGs), 195-196
Administrative management personnel,
retraining nonclinical, 212
Administrative transactions, potential benefits
of information technology for, 167-168
Adult respiratory distress symptom, 77
Adverse events, misuse leading to, 304-305
Adverse risk selection
adjusted clinical groups (ACGs), 195-196
blocking quality improvement in current
payment methods, 195-197
clinical risk groups (CRGs), 196
diagnostic cost groups (DCGs), 196
Advisory Commission on Consumer Protection
and Quality in the Health Care Industry,
6, 24, 39, 231
Agency for Health Care Policy and Research.
See Agency for Healthcare Research
and Quality (AHRQ)
Agency for Healthcare Research and Quality
(AHRQ), 10, 105
Center for Organization and Delivery
Studies, 105
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Translating Research into Practice, 155
Agenda for crossing the chasm, 5-20
building organizational supports for change,
11-12
establishing a new environment for care,
13-20
establishing aims for the 21st-century health
care system, 5-7
formulating new rules to redesign and
improve care, 7-9
taking the first steps, 9-11
Agenda for the future, 33-35
Aging of the population, 26
Aims for the 21st-century health care system,
5-6, 39-54
conflicts among, 53-54
effectiveness, 6, 46-48
efficiency, 6, 52-53
equity, 6, 53
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patient-centeredness, 6, 48-51
safety, 5, 44-46
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Alzheimer’s disease and other dementias, 91, 103
American Academy of Physicians, 158
American Association of Colleges of Nursing,
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American Association of Colleges of
Osteopathic Medicine, 214
American Association of Health Plans, 151,
157
American Board of Medical Specialties, 214
American College of Physicians, 150, 158
American College of Physicians’ Journal Club,
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American Customer Satisfaction Index, 46
American Diabetes Association, 158
American Medical Association, 151, 157, 159,
214
Code of Ethics, 45
American National Standards Institute,
Healthcare Informatics Standards Board,
172
American Nurses Association, 214

American Nurses Credentialing Center, 214
American Osteopathic Association, 214
American Society for Testing and Material, 172
American Standards Committee, 172
American Thoracic Society, 192
Annual contracting arrangements, blocking
quality improvement in current payment
methods, 197
Antibiotic use, inappropriate acute care
involving, 292-295
Anticipation of needs, 8, 62, 80-81
current approach—react to needs, 81
new rule—anticipate needs, 81
Anxiety. See also Depression and anxiety
disorders
relieving, 50
Applications of priority conditions, 96-103
organize and coordinate care around patient
needs, 98-100
provide a common base for the
development of information technology,
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reduce suboptimization in payment, 101-102
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synthesize the evidence base and delineate
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Assets, providing for positive change, 13
Association of American Medical Colleges,
214
Asthma, 91, 103
chronic care of, 264-265
inappropriate acute care of, 296
Automated clinical information, 170-176
financial requirements, 174-175
human factors issues, 175-176
privacy concerns and need for standards,
171-174

B
Back problems, 91, 103
Balanced Budget Act, 174
Baldrige Award. See Malcolm Baldrige
National Quality Award
Barriers to quality improvement in current
payment methods, 191-199
adverse risk selection, 195-197
annual contracting arrangements, 197
perverse payment mechanisms, 191-195
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up-front investments required by provider
groups, 197-199
“Batch size of one,” 125
Behavioral change, patients’ need for, 28
Benefits of information technology, 166-170
Bill of Rights, 64
Biological approach, 314-315
Biomedical research, increasing investments in,
25
Blended payment methods
adapting, 200-201
incentives of current, 188-189
British Medical Journal, 150
Bronchitis, inappropriate acute care of, 296
Budget approaches, incentives of current, 186187
Building organizational supports for change,
11-12
Bureau of Health Professionals, 214
Bureau of Primary Health Care, Quality Center,
91
Buyers Health Care Action Group, 200

C
Cancer, 91, 103
chronic care, 274-279
screening, 251-253
Cancerfacts.com, 55
Capitation payment, adapting, 200
Cardiac care problems, findings about, 227
Cardiac rehabilitation, 170
Cardiac risk factors, 254-257
Cardiovascular disease
chronic care of, 279-291
inappropriate acute care of, 298-301
Care processes
establishing new environment for, 13-20
redesigning, 11, 117-127
Carotid arteries, inappropriate acute care of,
302
Case histories
chronic care (using partnership to improve),
107
Henry L. (HIV positive), 69
hospital emergency department (improving
timeliness of services), 107
Mary Chao (diabetes educator), 75
Maureen Waters (care as it could be), 54-56
Ms. Martinez (failed care), 41-44, 49, 51
patient-centered primary care (reorganizing

staff), 107-108
Pearl Clayton (mental health), 81
Cataracts, inappropriate acute care of, 302
Center for Organization and Delivery Studies,
105
Centers for Disease Control and Prevention, 156
Centers of Excellence, 100, 106
Change
building organizational supports for, 11-12
in the health care environment, responding
to, 138
leadership for managing, 137-140
providing assets and encouragement for
positive, 13
providing the resources needed to initiate,
103-108
Changes in Health Care Financing and
Organization Program, 105
CHESS database, 55
Chronic care
asthma, 264-265
cancer, 274-279
cardiovascular disease, 279-291
diabetes mellitus, 265-268
hypertension, 269-270
mental/addictive disorder, 272-274
mental health, 270-272
peptic ulcer disease, 269
underuse of, 264-291
Chronic conditions, 3-4. See also Priority
conditions
health care for, 9
increase in, 26-27
Chronic heart failure, 97
Clinical care, potential benefits of information
technology for, 167-168
Clinical decision support system (CDSS), 151155
Clinical education and training
changes in health professional education
required, 210
curricular changes required, 209-210
new or enhanced skills required by health
professionals, 209
opportunities for multidisciplinary training,
210-211
reasons for little change in traditional
clinical education, 213-214
retooling practicing clinicians, 211-212
retraining nonclinical administrative
management personnel, 212
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Clinical evidence, synthesizing, 148-152
Clinical Evidence, 150
Clinical expertise, access to necessary, 29
Clinical information, automated, 170-176
Clinical integration, 133
Clinical knowledge and skills, managing, 12,
128-130
Clinical risk groups (CRGs), 196
Clinical Roadmap team, 135
Clinicians
cooperation among, 9, 62, 83
recommendations to, 5, 8-9, 34
retooling practicing, 211-212
Co-evolution, in complex adaptive systems, 314
Cochrane Collaboration, 13, 145, 149-150
Code of Ethics, 45
Collaborative Review Groups, 149
Comfort. See Physical comfort
Committee on the Quality of Health Care in
America, 1, 23-24, 31, 225
Technical Advisory Panel on the State of
Quality, 24
Communication, 50
enhanced patient and clinician, 31-32
Community health needs, identify and
prioritize, 138
Competency, ensuring continuing, 217
Complex adaptive systems (CAS), 309-317
adaptable elements, 313
co-evolution, 314
complexity thinking applied to design of the
21st-century health care system, 314-317
context and embeddedness, 314
emergent behavior, 313
health care organizations as, 63-66
inherent order, 313-314
non-predictable in detail, 313
nonlinearity, 313
novelty, 313
reconciling mechanical and adaptive
systems thinking, 311-312
science of complex adaptive systems, 312314
simple rules, 313
systems thinking, 309-311
Complex health care conditions, patients with,
122
Complexity thinking applied to design of the
21st-century health care system, 314-317
biological approach and evolutionary
design, 314-315

good enough vision, 315-317
simple rules, 315-317
wide space for innovation, 315-317
Comprehensive national health information
infrastructure, 176
Computer-aided decision support systems, 31
Computer-based clinical decision support
systems (CDSS), 152-155
Congress, recommendations to, 7, 11, 17, 166
Constraints on exploiting information
technology
access to medical knowledge-base, 31
computer-aided decision support systems,
31
enhanced patient and clinician
communication, 31-32
reduction in errors, 31
Consumers
potential benefits of information technology
for health of, 166-168
recommendations to, 5, 34
Context, in complex adaptive systems, 314
Continuous access, 68
Continuous flow, 125-126
redesigning care processes for, 124-126
Continuous healing relationships, care based
on, 8, 61, 66-69
Control, patient as the source of, 8, 61, 70-72
Cooperation, among clinicians, 9, 62, 83
Coordinating care, across patient conditions,
services, and settings over time, 12, 4950, 133-135
Coronary artery bypass graft (CABG) surgery,
241
CPG Infobase, 157
Criteria
for identifying priority conditions, 103
for including studies, 234
Crossing the chasm, 5-20
building organizational supports for change,
11-12
establishing a new environment for care,
13-20
establishing aims for the 21st-century health
care system, 5-7
formulating new rules to redesign and
improve care, 7-9
taking the first steps, 9-11
Current payment methods
barriers to quality improvement in, 191-199
incentives of, 184-191
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INDEX
Current Procedural Technology (CPT) coding,
199
Curricula, changes required, 209-210
Customization
based on patient needs and values, 8, 61,
69-70
mass, redesigning care processes for, 123124

D
Dana-Farber Cancer Institute, 45
Deaths, misuse leading to preventable, 304
Decision making, evidence-based, 8, 62, 76-77
Decision support systems, computer-aided, 31,
152-155
Delineating practice guidelines, 97-98
Delivery systems
highly fragmented, 112-114
poorly organized, 28-30
Dementia. See Alzheimer’s disease and other
dementias
Department of Health and Human Services,
171-172
Bureau of Health Professionals, 214
recommendations to, 5, 34, 40
Department of Veterans Affairs, 128, 171
Depression and anxiety disorders, 91, 97, 103
inappropriate acute care of, 297
Design for safety
designing procedures that can mitigate harm
from errors, 123
designing procedures to make errors visible,
123
designing systems to prevent errors, 122-123
redesigning care processes for, 122-123
Developing effective teams, 12, 130-133
Diabetes Control and Complications Trial, 96
Diabetes mellitus, 91, 97, 103, 170
chronic care of, 265-268
Diabetes Quality Improvement Project, 158
Diagnosis, using computer-based clinical
decision support systems for, 152-154
Diagnosis related groups (DRGs), 187, 192
Diagnostic cost groups (DCGs), 196
Disease management programs, 99-100
“Doc Talk” form, 72
Domestic violence, 134
“Double-loop” learning, 136
Drugs, using computer-based clinical decision
support systems for prescribing of, 153

E
Education issues, 50
for the future health care workforce, 220
Educational institutions, recommendations to,
5, 34
Effectiveness, 46-48
21st-century health care system, 6
Efficiency, 52-53
improvements in, 164
21st-century health care system, 6
80/20 principle, system design using, 120-122
Embeddedness, in complex adaptive systems,
314
Emergent behavior, in complex adaptive
systems, 313
Emotional support, 50
Emphysema, 91, 103
Encouragement, providing for positive change,
13
Environment for care
aligning payment policies with quality
improvement, 17-19
applying evidence to health care delivery,
13-15
establishing new, 13-20
focus and align environment toward the six
aims for improvement, 13
preparing the workforce, 19-20
provide assets and encouragement for
positive change, 13
using information technology, 15-17
Equity, 53
21st-century health care system, 6
Errors
designing procedures to make visible, 123
designing systems to prevent, 122-123
reduction in, 31
“Essential technology,” 171
Evidence-Based Cardiovascular Medicine, 150
Evidence-based care, 28
Evidence-based decision making, 8, 62, 76-77,
145-163
background, 147-148
defining quality measures, 157-159
in health care delivery, 13-15, 145-163
making information available on the
Internet, 155-157
synthesizing clinical evidence, 148-152
using computer-based clinical decision
support systems, 152-155
Evidence-Based Medicine, 150
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Evidence-Based Mental Health, 150
Evidence-Based Nursing, 150
Evidence-Based Practice Centers, 14, 145, 150151
“Evidence formulary,” 150
Evolutionary design, 314-315
Executive branch, recommendations to, 17, 166
Expressed needs, respect for patients’, 49

F
FACCT|ONE, 158
Family, involvement of, 50
Fear, relieving, 50
Fee-for-service payment, adapting, 199
Financial requirements, for automated clinical
information, 174-175
Financial transactions, potential benefits of
information technology for, 167-168
First steps
applications of priority conditions, 96-103
criteria for identifying priority conditions, 103
providing the resources needed to initiate
change, 103-108
value of organizing around priority
conditions, 92-96
Follow-up, patients’ needs for greater, 28
Food and Drug Administration, 26, 156
Foundation for Accountability, 158
Free flow of information, 8, 62, 72-75
Friends, involvement of, 50
Funding over several years, to ensure sustained
and stable funding source, 104

G
Gall bladder disease, 91, 103
Gastrointestinal disease, inappropriate acute
care of, 302
General preventive care, 257
Genomics, 2
Good enough vision, 315-317
Group Health Cooperative of Puget Sound, 105

H
Harm from errors, designing procedures that
can mitigate, 123
Harris Poll results, 46, 166-167

Healing relationships, care based on
continuous, 8, 61, 66-69
Health care conditions, patients with rare or
complex, 122
Health care constituencies, recommendations
to, 5, 34
Health care delivery, applying evidence to, 1315
Health care environment, obtaining resources
and responding to changes in, 138
Health Care Financing Administration, 196
Centers of Excellence, 100, 106
Foundation for Accountability, 158
Medicare Participating Heart Bypass Center
demonstration, 188
Office of Research and Development, 106
Peer Review Organizations, 158
recommendations to, 19, 182
Health care needs, of medium predictability,
121-122
Health care organizations
as complex adaptive systems, 63-66
key challenges for the redesign of, 117-137
recommendations to, 6, 8-9, 34, 39-40
recommendations to leaders of, 17, 166
Health Care Quality Innovation Fund, 11
recommendations to, 91-92, 103-106, 166
Health care system, for the 21st-century, 6, 2360
Health care trustees and management,
recommendations to, 5, 34
HEALTH database, 233
Health informatics associations and vendors,
recommendations to, 17, 166
Health Insurance Portability and Accountability
Act, 173
Health Plan Employer Data and Information
Set (HEDIS), 157, 159, 240, 242
Health Planning and Administration, HEALTH
database, 233
Health professional education, changes
required, 210
Health professionals
new or enhanced skills required by, 209
recommendations to, 5, 34
Health professions, recommendations to, 5, 34
Health Resources Services Administration,
Bureau of Primary Health Care, 91
Healthcare Informatics Standards Board, 172
HealthTopics, 157
Heart failure, 102
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INDEX
High cholesterol, 91, 103
High Level 7, 172
Hip fractures, acute care of, 259
HIV/AIDS, 91, 97, 103, 134
Homeostasis, 137
Human factors issues, with automated clinical
information, 175-176
Hyper Text Markup Language (HTML), 316
Hypertension, 91, 103
chronic care of, 269-270
Hysterectomy, inappropriate acute care
involving, 297

I
Ideal care and actual care, gaps between in
U.S., 236-238
Identifying community health needs, 138
Immediate needs, 2-4
Immunizations, 250-251
Improvement of care
formulating new rules to, 7-9
six aims for, 6, 40-54
Inadequate quality of care
constraints on exploiting information
technology, 30-33
growing complexity of science and
technology, 25-26
increase in chronic conditions, 26-27
poorly organized delivery system, 28-30
underlying reasons for, 25-33
Inappropriate acute care
antibiotic use, 292-295
bronchitis/asthma, 296
cardiovascular disease, 298-301
carotid arteries, 302
cataracts, 302
depression, 297
gastrointestinal disease, 302
hysterectomy, 297
low back pain, 303
otitis media, 296
respiratory illness, 295
U.S. examples of, 292-303
Incentives of current payment methods, 184-191
blended methods, 188-189
budget approaches, 186-187
charted, 190
payment by unit of care, 187-188
per case payment, 187

Information, 50
about patients, their care, and outcomes, 95
automated clinical, 170-176
free flow of, 8, 62, 72-75
making available on the Internet, 155-157
patients’ need for, 28
strong focus on patient, 95
Information systems, supportive, 29
Information technology (IT), 164-180
automated clinical information, 170-176
constraints on exploiting, 30-33
making effective use of, 12, 127-128
need for a national health information
infrastructure, 176-177
potential benefits of, 166-170
provide a common base for the
development of, 101
using, 15-17
Infrastructure investments, 198-199
Inherent order, in complex adaptive systems,
313-314
Innovation, wide space for, 315-317
Institute for Healthcare Improvement, 91
Institute of Electrical and Electronics
Engineers, 172
Institute of Medicine (IOM), 13, 17, 23-24,
100, 103, 136-137, 165, 171, 191, 199
definition of accidental injury, 45
definition of quality, 232
National Roundtable on Health Care
Quality, 23
Quality of Health Care in America Project,
225
Technical Advisory Panel on the State of
Quality, 24, 226, 231-232, 234
Insurance coverage. See Equity
Integrated Delivery System Research Network,
105
Integration of care, 49-50
Intensive care unit (ICU) patients, 77
Interdependence of changes, recognizing at all
levels, 139-140
Intermountain Health Care, 105, 128, 171, 191,
201
Internet, 16, 30-32, 65, 154-155, 167, 176, 316
making information available on, 155-157
secure applications, 127
Investing, in the workforce, 139
Involvement, of family and friends, 50
Ischemic heart disease, 91, 97, 103
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J
Joint Commission on the Accreditation of
Healthcare Organizations, 102, 157
Journal of Evidence-Based Health Care, 150

K
Kaiser-Permanente Health Plan, 105, 196
Key challenges for the redesign of health care
organizations, 117-137
coordinating care across patient conditions,
services, and settings over time, 12,
133-135
developing effective teams, 12, 130-133
incorporating performance and outcome
measurements for improvement and
accountability, 12, 135-137
making effective use of information
technologies, 12, 127-128
managing clinical knowledge and skills, 12,
128-130
redesigning care processes, 11, 117-127
Knowledge-base, access to medical, 31

L
LDS Hospital, 77
Leaders of health care organizations
multidisciplinary summit of, 19, 208
recommendations to, 17
Leadership for managing change, 137-140
help obtain resources and respond to
changes in health care environment, 138
identify and prioritize community health
needs, 138
invest in the workforce, 139
optimize performance of teams that provide
various services, 138-139
recognize the interdependence of changes at
all levels, 139-140
support reward and recognition systems, 139
Legal liability issues
for the future health care workforce, 221
in workforce preparation, 218-219
Level of harm caused by poor quality, in the
report on the state of quality, 227-228
Liaison Committee on Medical Education, 214
Licensure systems, 215-216
Low back pain, inappropriate acute care of, 303

M
Malcolm Baldrige National Quality Award,
119, 136-137
Managed care, affect on quality in U.S., 238
Management, using computer-based clinical
decision support systems for, 152-154
Managing change, leadership for, 137-140
Managing clinical knowledge and skills, 12,
128-130
Mass customization, redesigning care processes
for, 123-124
Mechanical systems thinking, reconciling with
adaptive, 311-312
Medical Expenditure Panel Survey (MEPS), 10,
91, 103
Medical knowledge-base, access to, 31
Medical Subject Headings (MeSH), 233
Medicare and Medicaid, 150, 174, 187
Medicare Participating Heart Bypass Center
demonstration, 188
Medicare Peer Review Organizations, 227
Medicine, distinct cultures of, 78
Medium predictability, health care needs of,
121-122
MEDLINE, 156-157, 233
MEDLINEplus, 156-157, 233
Mental/addictive disorder, chronic care of, 272274
Mental health
chronic care of, 270-272
misuse leading to, 306
Mergers, acquisitions, and affiliations, 3
Methodology
criteria for including studies, 234
in the review of the literature, 233-236
types of studies not included, 234-236
Midcourse corrections, public funding for mix
of projects to permit, 105
Misuse, 304-307
adverse events, 304-305
correcting problems of, 193
mental health, 306
preventable deaths, 304
tuberculosis, 307
U.S. examples of, 304-307
Molecular medicine, 155
Monitoring, using computer-based clinical
decision support systems for, 152-153
Multidisciplinary summit, of leaders of health
care organizations, 19, 208
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Multidisciplinary training, opportunities for,
210-211
Multiple institutions, comparisons of outcomes
not included in quality report, 234-235

N
National Academies, The, 32, 166
National Cancer Institute, PDQ database, 72
National Center for Health Statistics, 91
National Coalition on Health Care (NCHC),
231, 233
National Committee for Quality Assurance,
103, 157-158
Health Plan Employer Data and Information
Set, 157, 159, 240, 242
National Committee on Vital and Health
Statistics, 173, 176
National Council of State Boards of Nursing,
214, 216
National Guideline Clearinghouse, 151, 157
National health information infrastructure, need
for, 176-177
National Health Services Centre for Reviews
and Dissemination, 150
National Institutes of Health, 2, 106, 156
National League for Nursing, 214
National Library of Medicine (NLM), 14, 55,
146, 172
Medical Subject Headings (MeSH), 233
MEDLINE, 156-157, 233
National Quality Forum, 10, 13-14, 90-91, 146,
159
National Quality Report, 6-7
National Research Council, 32, 166
National Roundtable on Health Care Quality,
23
Needs
anticipation of, 8, 62, 80-81
for further work, 228-229
Networking Health, 32
NOAH (New York Online Access to Health),
157
Nonclinical administrative management
personnel, retraining, 212
Nonlinearity, in complex adaptive systems,
313
Novelty, in complex adaptive systems, 313

O
Obtaining resources, in the health care
environment, 138
Office of Research and Development, 106
On Lok Senior Health Services, 81
“Open-access” scheduling, 125
Organizational development, stages of, 112-117
Organizational supports for change, 11-12, 111144
key challenges for the redesign of health
care organizations, 117-137
leadership for managing change, 137-140
stages of organizational development, 112117
Organizing and coordinating care around
patient needs
Centers of Excellence, 100, 106
disease management programs, 99-100
Organizing around priority conditions
ensures availability of specialized expertise
to primary care practices, 95
includes strong focus on patient information
and self-management, 95
redesigns practice to incorporate regular
patient contact (regular follow-up), 94
relies on having good information about
patients, their care, and outcomes, 95
uses protocol providing explicit statement
of what needs to be done for patient, 94
ORYX system for hospitals, 157
Osteoarthritis, 170
Otitis media
acute care of, 259
inappropriate acute care of, 296
Outcome measurements, incorporating for
improvement and accountability, 12,
135-137
Overuse problems
correcting, 193
findings about, 226-227

P
PacifiCare Health System, 200
Pain relief. See Physical comfort
Patient, as the source of control, 8, 61, 70-72
Patient-centeredness, 48-51
coordination and integration of care, 49-50
emotional support, relieving fear and
anxiety, 50
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information, communication, and education,
50
involvement of family and friends, 50
movement toward, 113, 115-116
physical comfort, 50
respect for patients’ values, preferences,
and expressed needs, 49
21st-century health care system, 6
Patient conditions, services, and settings,
coordinating over time, 12, 133-135
Patient information and self-management,
strong focus on, 95
Patient needs
customization based on, 8, 61, 69-70
organizing and coordinating care around,
98-100
Patients
recommendations to, 5, 8-9, 34
values of, 70
Patients’ expectations from their health care, 63
anticipation, 63
beyond patient visits, 63
control, 63
cooperation, 63
individualization, 63
information, 63
safety, 63
science, 63
transparency, 63
value, 63
Payment, reduce suboptimization in, 101-102
Payment by unit of care, incentives of current,
187-188
Payment methods
adapting blended, 200-201
barriers to quality improvement in current,
191-199
incentives of current, 184-191
Payment policies, 181-206
adapting existing payment methods to
support quality improvement, 199-201
aligning with quality improvement, 17-19
barriers to quality improvement in current
payment methods, 191-199
incentives of current payment methods,
184-191
need for a new approach, 201-204
PDQ database, 72
Peer Review Organizations (PROs), 227
Peptic ulcer disease, chronic care of, 269
Per case payment, incentives of current, 187

Performance measurements, incorporating for
improvement and accountability, 12,
135-137
Performance of teams, optimizing, 138-139
Perverse payment mechanisms
blocking quality improvement in current
payment methods, 191-195
correcting problems of misuse, 193
correcting problems of overuse, 193
correcting problems of underuse, 193
Pharmaceutical firms, 2
Physical comfort, 50
Physicians’ reports, not included in quality
report, 235
Plan-do-study-act (PDSA) improvement
methods, 315
Planned care, 28
Pneumococcal vaccine, findings about, 227
Pneumonia, 102
acute care of, 227, 258
Policymakers, recommendations to, 5, 34
Poor quality, level of harm caused by, 227-228
Poorly organized delivery system
access to necessary clinical expertise, 29
evidence-based, planned care, 28
patients’ need for information and
behavioral change, 28
patients’ needs for more time, resources,
and follow-up, 28
supportive information systems, 29
Positive change, provide assets and
encouragement for, 13
Potential benefits of information technology,
166-170
for administrative and financial
transactions, 167-168
charted, 168
for clinical care, 167-168
for consumer health, 166-168
for professional education, 167, 169
for public health, 167, 169
for research, 167, 169
Practice guidelines
delineate, 97-98
for synthesizing clinical evidence, 151-152
Practicing clinicians, retooling, 211-212
Predictable needs, patients with the most, 121
Preferences, respect for patients’, 49
Pregnancy and delivery, 102
acute care of, 260-264
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INDEX
Prescriptions, using computer-based clinical
decision support systems for, 153
Preventable deaths, misuse leading to, 304
Preventive care
cancer screening, 251-253
cardiac risk factors, 254-257
general, 257
immunizations, 250-251
telemedicine technologies in, 170
underuse of, 250-257
using computer-based clinical decision
support systems for, 152-153
Primary care practices, availability of
specialized expertise to, 95
Prioritizing, community health needs, 138
Priority conditions
acute myocardial infarction, 102
Alzheimer’s disease and other dementias,
91, 103
applications of, 96-103
arthritis, 91, 103
asthma, 91, 103
back problems, 91, 103
cancer, 91, 103
cardiac rehabilitation, 170
chronic heart failure, 97
criteria for identifying, 103
depression and anxiety disorders, 91, 97,
103
diabetes, 91, 97, 103, 170
domestic violence, 134
emphysema, 91, 103
gall bladder disease, 91, 103
heart failure, 102
high cholesterol, 91, 103
HIV/AIDS, 91, 97, 103, 134
hypertension, 91, 103
ischemic heart disease, 91, 97, 103
organizing and coordinating care around
patient needs, 98-100
osteoarthritis, 170
pneumonia, 102
pregnancy and related conditions, 102
provide a common base for the
development of information technology,
101
reduce suboptimization in payment, 101102
simplify quality measurement, evaluation of
performance, and feedback, 102-103
spinal cord injury, 97

stomach ulcers, 91, 103
stroke, 91, 97, 103
substance abuse, 97, 134
surgical procedures and complications, 102
synthesize the evidence base and delineate
practice guidelines, 97-98
Privacy concerns, with automated clinical
information, 171-174
Private purchasers, recommendations to, 5, 8-9,
17-18, 39-40, 61-62, 166, 182, 184
Production planning, redesigning care
processes for, 126-127
Professional education, potential benefits of
information technology for, 167, 169
Professional groups, recommendations to, 6,
39-40
Profile of quality of care in U.S., from the
review of the literature, 236-308
Program of All-Inclusive Care for the Elderly
(PACE), 81
Protocol, providing explicit statement of what
needs to be done for patient, 94
Provider groups, up-front investments required
by, 197-199
Providing the resources needed to initiate
change, 103-108
funding over several years to ensure
sustained and stable funding source, 104
public funding for mix of projects to permit
midcourse corrections, 105
public support providing partial funding for
up-front costs health care organizations
face implementing changes, 104-105
Public funding for mix of projects, to permit
midcourse corrections, 105
Public health, potential benefits of information
technology for, 167, 169
Public purchasers, recommendations to, 5, 8-9,
17-18, 39-40, 61-62, 166, 182, 184
Public support providing partial funding, for
up-front costs health care organizations
face implementing changes, 104-105
Purchasers, recommendations to, 5-6, 8-9, 1718, 34, 39-40, 61-62, 166, 182, 184

Q
Quality Center, 91
Quality Enhancement Research Initiative
(QUERI), 97, 106
Quality gap, 23-25

Copyright © National Academy of Sciences. All rights reserved.

Crossing the Quality Chasm: A New Health System for the 21st Century
http://www.nap.edu/catalog/10027.html

334

INDEX

Quality improvement
adapting existing payment methods to
support, 199-201
aligning payment policies with, 17-19
impact on the bottom line, 198
Quality measures, defining, 157-159
Quality of care
conclusions about, 240-242
defining in the review of the literature, 232233
examples of inappropriate acute care, 292303
examples of misuse, 304-307
examples of underuse, 250-291
gaps between ideal care and actual care,
236-238
how managed care affects quality, 238
inadequate, 25-33
IOM definition of, 232
search strategy followed, 308
sources of information about, 240
as a system property, 4
trends in assessment of, 239-240
Quality of Health Care in America (QHCA)
Project, 225

R
RAND Corporation, 24, 226
Rare health care conditions, patients with, 122
“Real-time tracking,” 137
Recommendations
to Agency for Healthcare Research and
Quality, 10, 12, 19-20, 90-91, 182, 184,
208
to clinicians, 5, 8-9, 34
to Congress, 7, 11, 17, 166
to consumers, 5, 34
to Department of Health and Human
Services, 5, 34, 40
to educational institutions, 5, 34
to executive branch, 17, 166
to health care constituencies, 5, 34
to Health Care Financing Administration,
19, 182
to health care organizations, 6, 8-9, 34, 3940
to Health Care Quality Innovation Fund,
91-92, 103-106, 166
to health care trustees and management, 5,
34

to health informatics associations and
vendors, 17, 166
to health professionals, 5, 34
to health professions, 5, 34
to leaders of health care organizations, 17,
166
to patients, 5, 8-9, 34
to policymakers, 5, 34
to private purchasers, 5, 8-9, 17-18, 39-40,
61-62, 166, 182, 184
to professional groups, 6, 39-40
to public purchasers, 5, 8-9, 17-18, 39-40,
61-62, 166, 182, 184
to purchasers, 5-6, 8-9, 17-18, 34, 39-40,
61-62, 166, 182, 184
to regulators, 5, 34
to secretary of the Department of Health
and Human Services, 7, 14, 40, 146,
173
Redesigning care, formulating new rules to, 7-9
Redesigning care processes, 11, 117-127
continuous flow, 124-126
design for safety, 122-123
mass customization, 123-124
production planning, 126-127
system design using the 80/20 principle,
120-122
Redesigning health care organizations
coordinating care across patient conditions,
services, and settings over time, 12,
133-135
developing effective teams, 12, 130-133
incorporating performance and outcome
measurements for improvement and
accountability, 12, 135-137
key challenges for, 117-137
making effective use of information
technologies, 12, 127-128
managing clinical knowledge and skills, 12,
128-130
Reengineering principles, 127
Referral networks, well-defined, 113-114
Regular patient contact (regular follow-up),
redesigning practice to incorporate, 94
Regulation of the professions
ensuring continuing competency, 217
licensure systems, 215-216
scope-of-practice acts, 215-217
Regulators, recommendations to, 5, 34
Regulatory issues, for the future health care
workforce, 221
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INDEX
Report on the state of quality in the U.S., 225308
discussion of findings, 226-227
level of harm caused by poor quality, 227228
need for further work, 228-229
review of the literature, 226, 231-308
Research, potential benefits of information
technology for, 167, 169
Research agenda for the future health care
workforce
legal and regulatory issues, 221
training and education issues, 220
workforce supply issues, 221
Resources
needed to initiate change, 103-108
obtaining in the health care environment,
138
patients’ needs for more, 28
Respiratory illness, inappropriate acute care of,
295
Responding to changes, in the health care
environment, 138
Retooling practicing clinicians, 211-212
Retraining nonclinical administrative
management personnel, 212
Review of the literature
defining quality, 232-233
methodology, 233-236
profile of quality of care in U.S., 236-308
in the report on the state of quality, 226,
231-308
Reward and recognition systems, supporting,
139
Robert Wood Johnson Foundation, 105
Rules for 21st-century health care system, 7-9,
61-88
anticipation of needs, 8, 62, 80-81
care based on continuous healing
relationships, 8, 61, 66-69
contrasted with current approach, 67
cooperation among clinicians, 9, 62, 83
customization based on patient needs and
values, 8, 61, 69-70
evidence-based decision making, 8, 62, 7677
health care organizations as complex
adaptive systems, 63-66
need for transparency, 8, 62, 79-80
patient as the source of control, 8, 61, 70-72
safety as a system property, 8, 62, 78-79

shared knowledge and free flow of
information, 8, 62, 72-75
waste continuously decreased, 9, 62, 81-83

S
Safety, 44-46
designing procedures that can mitigate harm
from errors, 123
designing procedures to make errors visible,
123
designing systems to prevent errors, 122123
redesigning care processes for, 122-123
as a system property, 8, 62, 78-79
21st-century health care system, 5
Satisfaction ratings, not included in quality
report, 235
Science, growing complexity of, 25-26
Science of complex adaptive systems (CAS),
312-314
adaptable elements, 313
co-evolution, 314
context and embeddedness, 314
emergent behavior, 313
inherent order, 313-314
non-predictable in detail, 313
nonlinearity, 313
novelty, 313
simple rules, 313
Scope-of-practice acts, 215-217
Search strategy, 308
Secretary of the Department of Health and
Human Services, recommendations to,
7, 14, 40, 146, 173
Self-management, strong focus on patient, 95
Shared knowledge, 8, 62, 72-75
Shared-risk (budget) arrangements, adapting,
201
Simple rules, 315-317
in complex adaptive systems, 313
Simplifying quality measurement, evaluation of
performance, and feedback, 102-103
“Single-loop” learning, 136
Specialized expertise, availability to primary
care practices, 95
Spinal cord injury, 97
Stages of organizational development, 112-117
charted, 114-115
Stage 1—highly fragmented delivery
system, 112-114
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Stage 2—well-defined referral networks,
113-114
Stage 3—some movement toward patientcentered system, 113, 115-116
Stage 4—21st-century health care system
envisioned, 115-117
Standards, need for, with automated clinical
information, 171-174
State of Quality Panel, 226
Stomach ulcers, 91, 103
Stroke, 91, 97, 103
Structural measures, not included in quality
report, 235
Studies not included, 234-236
access to care studies, 235
comparisons of outcomes across multiple
institutions, 234-235
physicians reports, 235
satisfaction ratings, 235
structural measures, 235
Suboptimization in payment, reducing, 101-102
Substance abuse, 97, 134
Support, emotional, 50
Surgical procedures and complications, 102
Sustained and stable funding source, funding
over several years to ensure, 104
Synthesizing clinical evidence, 97-98, 148-152
practice guidelines, 151-152
systematic reviews, 148-151
System design using the 80/20 principle
Level 1—most predictable needs, 121
Level 2—health care needs of medium
predictability, 121-122
Level 3—patients with rare or complex
health care conditions, 122
redesigning care processes for, 120-122
System properties, safety as, 8, 62, 78-79
Systematic reviews, for synthesizing clinical
evidence, 148-151
Systems thinking, 309-311

T
Teams
developing effective, 12, 130-133
optimizing performance of, 138-139
Technical Advisory Panel on the State of
Quality, 24, 226, 231-232, 234
Technology, growing complexity of, 25-26
Telemedicine technologies, 170
in preventive care, 170

Ten Commandments, 64
Time, patients’ needs for more, 28
Timeliness, 51-52
improvements in, 164
21st-century health care system, 6
To Err Is Human: Building a Safer Health
System, 2, 24, 44, 119, 122
Traditional clinical education, reasons for little
change in, 213-214
Training issues, for the future health care
workforce, 220
Translating Research into Practice, 155
Transparency, need for, 8, 62, 79-80
Tuberculosis, misuse leading to, 307
21st-century health care system, 6, 23-60, 3960, 66-83
agenda for the future, 33-35
anticipation of needs, 8, 62, 80-81
care based on continuous healing
relationships, 8, 61, 66-69
complexity thinking applied to design of,
314-317
contrasted with current approach, 67
cooperation among clinicians, 9, 62, 83
customization based on patient needs and
values, 8, 61, 69-70
effective, 6
efficient, 6
equitable, 6
establishing aims for, 5-7
evidence-based decision making, 8, 62, 76-77
need for transparency, 8, 62, 79-80
patient as the source of control, 8, 61, 70-72
patient-centered, 6
quality gap, 23-25
safe, 5
safety as a system property, 8, 62, 78-79
shared knowledge and free flow of
information, 8, 62, 72-75
six aims for improvement, 6, 40-54
timely, 6
underlying reasons for inadequate quality of
care, 25-33
vision of, 54-56, 115-117
waste continuously decreased, 9, 62, 81-83

U
UCLA/RAND appropriateness method, 239
Underlying reasons for inadequate quality of
care, 25-33
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INDEX
Underuse problems
of acute care, 258-264
of chronic care, 264-291
correcting problems of, 193
findings about, 227
of preventive care, 250-257
U.S. examples of, 250-291
Up-front costs health care organizations face,
public support providing partial funding
for, 104-105
Up-front investments required by provider
groups
blocking quality improvement in current
payment methods, 197-199
infrastructure investments, 198-199
measuring impact of quality improvement
on the bottom line, 198
Urinary tract infections, acute care of, 259-260
U.S. General Accounting Office, 171
U.S. Preventive Services Task Force, 227
USA Today survey, 155
Using computer-based clinical decision support
systems (CDSS)
for diagnosis and management, 152-154
for prescribing of drugs, 153
for prevention and monitoring, 152-153

Veterans Health Administration (VHA), 97-98,
158. See also Department of Veterans
Affairs
Quality Enhancement Research Initiative,
97, 106
Virginia Mason Medical Center, 72
Visa International, 65, 316
Vision, good enough, 315-317

V

Y

Values
organizing around priority conditions, 9296
respect for patients’, 49

W
Waste, continuously decreasing, 9, 62, 81-83
Wide space for innovation, 315-317
Workforce preparation, 19-20, 207-223
clinical education and training, 208-214
investing in, 139
legal liability issues, 218-219
regulation of the professions, 214-218
research agenda for the future health care
workforce, 219-221
Workforce supply issues, for the future of
health care, 221
World Wide Web, 30, 154
health information found on, 31
technologies based on, 211

Year 2000 Health Plan Employer Data and
Information Set, 157, 159
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