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My work on this book is dedicate to Dr. 
Richard J. Baron, President and CEO of the 
American Board of Internal Medicine 
Foundation, who in the early 1990s, while we 
were both at Health Partners of 
Philadelphia, introduced me to the 
transformational work of Dr. Avedis 
Donabedian. Dr. Baron’s encouragement 
and outstanding mentorship allowed me to 
build a strong foundation in Quality 
Improvement and he modeled how to strike a 
balance among a commitment to clinical 
care, the heart of a medical educator, and the 
stewardship of a healthcare administrator.

Angelo P. Giardino, MD, PhD, MPH, CMQ

I dedicate my work on this book to Dr. 
Donald M. Berwick, a passionate and 
tireless advocate for healthcare system 
improvement. Of his many accomplishments, 
I am particularly grateful for his leadership 
and innovation in launching the IHI Open 
School for Health Professions in 2008, which 
has provided a rich Quality and Patient 
Safety educational resource for countless 
healthcare students and professionals.

Lee Ann Riesenberg, PhD, MS, RN

I dedicate my work on this third edition of 
Medical Quality Management: Theory and 
Practice to all healthcare professionals who 
have committed to making positive change in 
improving healthcare and our systems.

Prathibha Varkey, MBBS, MPH, MHPE, MBA
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Foreword

I have never been convinced that competition by itself will improve the efficiency or the 
effectiveness of care or even that it will reduce the cost of care.…Health care is a sacred 
mission. It is a moral enterprise and a scientific enterprise, but not fundamentally a com-
mercial one… Doctors and nurses are stewards of something precious. Their work is a kind 
of vocation rather than simply a job; commercial values don’t really capture what they do 
for patients and for society as a whole.

—Avedis Donabedian, MD, MPH

The American College of Medical Quality continues to be a national leader in 
educating the medical community about both the science and the practice of medi-
cal quality management. The third edition of Medical Quality Management: Theory 
and Practice underscores the College’s commitment to the shared vision of a safer, 
responsive healthcare system and provides many resources to readers to guide our 
collective journey. While much of the basics of medical quality management remain 
constant, it is essential that new and revised information be provided. Changes 
within the culture of medicine, technology, and new innovations in care manage-
ment require that we acknowledge, inform, and educate healthcare professionals on 
the changing tide of medical quality management.

This third edition of the American College of Medical Quality’s textbook is 
revised to include the latest information on quality improvement, measurement, and 
the many facets of medical quality that prove essential to the ever-evolving field of 
healthcare. Every chapter has been updated to impart the latest information on the 
specific areas that comprise the creation, improvement, and management of medical 
quality in every healthcare arena. “Data Analytics for the Improvement of Health 
Care Quality” and “Ethics and Quality Improvement” are new chapters in the third 
edition. The topic of ethics was previously covered in the chapter on quality 
improvement and the law; however, technological innovation and the use of elec-
tronic health records demands attention to potential ethical dilemmas afforded by 
the adoption and use of these means. With an expanded view of ethical consider-
ations related to quality and patient safety, in addition to a thorough overview of the 
four pillars of ethics, this chapter seeks to uncover a myriad of evolving ethi-
cal issues.
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Unfortunately, up-and-coming medical professionals do not always consider 
quality and quality improvement to be of great concern when first starting out on 
their career. I urge everyone, however, to make medical quality, safety, and quality 
improvement the foundation of your experience and “sacred mission” as a health-
care professional. I heartily encourage all healthcare professionals to read this book 
and utilize the concepts provided by the outstanding contributors who gave so gen-
erously of themselves to create this edition.

Paula J. Santrach, MD
Associate Professor, Laboratory Medicine and Pathology
Former Chief Quality Officer
Mayo Clinic

Foreword
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Book Abstract

This comprehensive medical textbook, Medical Quality Management: Theory and 
Practice, Third Edition is a compendium of the latest information on healthcare 
quality. This text provides knowledge about the theory and practical applications for 
each of the core areas that comprise the field of medical quality management as well 
as insight and essential briefings on the impact of new healthcare technologies and 
innovations on medical quality and improvement. The third edition provides signifi-
cant new content related to medical quality management and quality improvement, 
a user-friendly format, and updated learning objectives.
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Preface

I have looked in many places for the source of the commitment that would bring about such 
dedication to quality. I have seen it in professional values and traditions. It is implicit in the 
contract between the professions and society – a contract that confers privileges on the 
former in return for responsibilities toward the latter. I have wished to see it in each prac-
titioner’s need for the respect of colleagues and the gratitude of patients; in the quest for 
acceptance, for success, for the joy in virtuosity. Often, I have cast the commitment to qual-
ity in moral terms, preferring to see it as the ethical imperative that must govern the con-
duct of all caregivers.

—Avedis Donabedian, MD

The publication of the third edition of this textbook is a milestone for The 
American College of Medical Quality (ACMQ) as a leading organization in the 
training and skill building of quality improvement and patient safety professionals. 
ACMQ is a national organization of healthcare professionals who are interested in 
the advancement of medical quality and patient safety as a field of study and prac-
tice. Origins of ACMQ date back to 1973, when it was first called the American 
College of Utilization Review Physicians (ACURP). It is formally recognized by 
the American Medical Association and holds a seat in its House of Delegates.

A brief look back at the book’s history is in order. In 2005, with a sizeable grant 
of $100,000 from Merck & Company, ACMQ produced the first edition titled A 
Core Curriculum for Medical Quality Management, edited by James Ziegenfuss, 
Jr., PhD, and Mark Lyles, MD, MBA. In 2009, a revised and updated second edition 
was edited by Prathibha Varkey, MBBS, MPH, MHPE, MBA, and was re-titled 
Medical Quality Management: Theory and Practice. And now, a revised and 
updated third edition with Dr. Varkey as Senior Editor joined by two additional 
ACMQ members as co-editors has been written.

In the Foreword to the second edition, Carolyn M. Clancy, MD, then the Director 
of the federal Agency for Healthcare Research and Quality, commended ACMQ and 
Medical Quality Management: Theory and Practice as follows:

The American College of Medical Quality continues to be a national leader in educating the 
medical community about both the science and the practice of medical quality management. 
The new edition of this book underscores the College’s commitment to our shared vision of a 
safer health care system and provides many resources to readers that will guide our journey.
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The opening quote by the medical quality management icon, Avedis Donabedian, 
MD, casts the pursuit of quality and safety in healthcare as rooted in the values and 
traditions of the healthcare profession, the privileges enjoyed by those professionals 
that emanate from the responsibilities to the patient, and ultimately, as a moral 
imperative to do one’s best for the patients whom we serve. ACMQ embraces these 
pursuits and offers a robust approach to learning the content at the foundation of 
medical quality management that its members adhere to — the values and traditions 
of which Donabedian speaks. This book, in its third edition, seeks to assist in that 
training and educational process.

We would like to acknowledge contributors from the second edition who made 
an indelible impression on the material presented herein and who were unable to 
participate in this third edition:

Harry Pigman, MD, MSHP
Quality Measurement

Lakshmi P. Chelluri, MD, MPH, CMQ
Patient Safety

Sharon Wilson, RN, BS, PMP
Patient Safety

Louis H. Diamond, MB, ChB, FACP
Health Informatics

Stephen T. Lawless, MD, MBA
Health Informatics

Arthur L. Pelberg, MD, MPA
Utilization Management

Thomas Biancaniello, MD, FACC
Organization Design and Management

James T. Ziegenfuss, Jr., PhD
Organization Design and Management

Mano S. Selvan, PhD
The Interface Between Quality Improvement, Law, and Medical Ethics

Jeffrey M. Zale, MD, MPH, CMQ
The Interface Between Quality Improvement, Law, and Medical Ethics

Salt Lake City, UT, USA  Angelo P. Giardino
Birmingham, AL, USA  Lee Ann Riesenberg
Stratford, CT, USA  Prathibha Varkey 
  
 

Preface
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About the Book

Medical Quality Management: Theory and Practice, Third Edition is written as a 
basic text to describe the key components of medical quality management (MQM). 
As such, this text has applicability for novices, committed students, and seasoned 
practitioners within the field. Each chapter has been designed for a review of the 
essential background, precepts, and exemplary practices within the topical area. A 
common format is followed within the chapters to provide structure to the authors’ 
comments, including useful learning objectives, case studies, inter-chapter cross- 
references, and scholarly references. Each chapter seeks to reliably capture the 
essential elements that will allow a diligent reader to establish a practical fluency in 
the topic. As the editors, we are appreciative of the chapter authors who are all 
highly trained experts in their topical areas and who have summarized their exten-
sive knowledge and experiences into exceptionally well-researched and written text. 
Individual chapters focus on the following core curriculum essentials.

Chapter 1 is a short introduction to the concept of medical quality management 
and its core components and objectives. It outlines the essential elements of a cur-
riculum for teaching MQM and highlights the historical calls to integrate MQM 
training and implementation into the healthcare system.

Chapter 2 sets the tone and foundation for the book by highlighting the basic 
historical drivers of medical quality assurance and quality improvement by review-
ing the major concepts and common applications of quality improvement (QI) 
methods and strategies, and by outlining the challenges and opportunities within the 
rapidly evolving field of medical quality management. The chapter opens the door 
to a sometimes complex field of quality measurement methods and systems, opera-
tional processes, and strategies.

Chapter 3 focuses on the history, types, characteristics, processes, and interpreta-
tions of quality measurements. This chapter provides a framework for understand-
ing the basic components of quality measurement within direct care and 
policy-making settings, exemplified by illustrative case studies, and provides new 
information on the criteria for successful process measures, bundled measures, and 
balancing measures. The author effectively correlates the critical interface of quality 
measurement strategies and methods to areas highlighted in other chapters, 
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 especially medical informatics, utilization and quality management, patient safety, 
and health policy development.

Chapter 4 provides a detailed overview of the major patient safety concepts; 
specific, high profile medication errors and failures; and causal factors, including 
analysis methodologies and root cause analysis strategies. The chapter discusses 
perioperative complications and iatrogenic injuries, care transitions, bundles and 
patient safety collaboratives, techniques and tools for systematic patient safety 
enhancement (PSE), and future trends in patient safety measures. The authors also 
focus on attributes of high-reliability organizations and operational interventions 
for PSE and the national momentum towards substantive investments in patient 
safety promotion tracking and educational systems, representing a true megatrend 
in healthcare and a core area of focus in MQM.

Chapter 5 addresses updated developments and challenges within health infor-
matics, a central component of MQM that has become a pivotal aspect of healthcare 
in the twenty-first century. The author concretely summarizes the major develop-
ments of medical informatics infrastructures, including health information exchange, 
data warehousing, coding classification systems, clinical decision support, data 
integrity, transparency, quality control and innovation, and analysis. A discussion of 
documentation modalities and updates to EHR information is also presented, in 
addition to a brief history of health informatics in the USA and current trends.

Chapter 6 is a new chapter produced for the third edition which addresses the 
growing sophistication of data analytics and its role in improving patient outcomes. 
This chapter summarizes the importance of mining big data and converting it to a 
useable form that coalesces technology and expertise in a manner that can be effec-
tively applied to clinical and population health settings. The authors present timely 
information on the benefits of data analytics to healthcare systems and how accu-
rate, precise data serve to measure healthcare value, discover areas in which quality 
improvement strategies could have a measurable impact, advance analytic maturity 
within an organization, and improve health outcomes.

Chapter 7 describes the essential processes, tasks, and common systems of utili-
zation management (UM) and care coordination (CC). UM focuses upon prior 
authorization and concurrent and retrospective forms of utilization review to estab-
lish medical necessity of care. Medical necessity criteria, processes for determining 
the effectiveness and value of UM procedures (e.g., over- and underutilization 
markers), common organizational structures for UM activities, and accreditation 
standards and programs are also detailed. New sections in this chapter include a 
discussion of the role of UM in disease management, pay-for-performance pro-
grams, and models of care. This section is particularly important due to the current 
focus on the coordination of care models to make improvements in cost and quality. 
Care coordination focuses on the deliberate integration of personnel, providers, 
information, and resources to facilitate required patient care activities and the effi-
cient delivery of healthcare services both within and across systems.

Chapter 8 focuses on organizational design and leadership in quality manage-
ment. Most of the publications in these areas tend to be theoretical and descriptive 
rather than framed by the numbers and facts with which most health professionals 

About the Book
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are familiar. The discussions on quality management leadership, collaboration, stra-
tegic and operational planning, implementation, data analysis, and feedback are all 
presented clearly and—like all of the chapters—with an abundance of relevant 
references.

Chapter 9 presents the subject of economics and finance in relation to MQM and 
quality improvement with a detailed approach. They elaborate on major economic 
and business principles relevant to the future practice of MQM, including those 
related to accounting and finance, value and compensation in healthcare, organiza-
tional planning and psychology, project management, the development of business 
plans and financial statements, and sensitivity analyses. MQM professionals will 
need to make the business case for clinical services, framed by quality management 
objectives and outcomes metrics. The authors elegantly frame the lessons in this 
chapter, including several instructive case studies.

Chapter 10 focuses on key external QI activities, including accreditation, profes-
sional certification, and quality improvement education. It highlights major health-
care standards-setting and accreditation organizations, including medical specialty 
board certification, state professional licensing, and prominent national accredita-
tion organizations such as the National Committee for Quality Assurance, Utilization 
Review Accreditation Commission, and the Joint Commission. The chapter dis-
cusses the Centers for Medicare and Medicaid Services’ Center for Clinical 
Standards & Quality, the new Quality Payment Program, the CMS Five-Star Quality 
Rating System, and Accountable Care Organizations, and includes statistics from 
the 2016 Leapfrog Group Hospital Report. External QI resources serve to integrate 
the diverse number of utilization, quality, and risk management activities that frame 
clinical systems of care. The chapter includes a new focus on the importance of QI 
education for medical students and practicing physicians.

Chapter 11 addresses legal requirements, and the authors review several current, 
major national legal mechanisms for quality promotion such as the National 
Practitioner Data Bank, accreditation activities, peer review protections, the tort 
system, clinical practice guidelines, institutional review boards, and medical ethics 
programs. The chapter also provides thoughtful commentary about evolving trends 
aimed at improving the quality of healthcare service and delivery. Notable current 
movements that are evolving include how to handle apologies when a medical error 
has occurred, patient safety activities, and pay-for-performance initiatives.

Finally, Chapter 12 is also a new chapter for the third edition which provides an 
in-depth look at the prevailing values that affect quality ethics and the related clini-
cal frameworks that guide decision-making and best practice in terms of patient 
safety and quality improvement efforts. The chapter also delves into ethics in 
research and describes effective, ethical, systematic investigation and, additionally, 
how research and quality improvement overlap in practice. Chapter themes also 
include a discussion of the Institutional Review Board and their review of quality 
improvement projects, as well as the foundational principles that guide the review 
and discussion of clinical dilemmas.

About the Book
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Chapter 1
Introduction

Angelo P. Giardino, Lee Ann Riesenberg, and Prathibha Varkey

Medical quality management (MQM) is elemental to clinical services and has been 
recognized as an area of medical specialization by the American Medical 
Association.

While many healthcare professionals have become engaged in MQM activities 
over the course of their clinical careers, only a few have received any formal train-
ing or orientation in the field during their undergraduate or postgraduate profes-
sional training. During their formative training, medical and nursing students and 
residents may become aware that some licensed professionals are involved in utili-
zation review, quality improvement, and risk management activities; however, few 
are aware of the rich scientific base and health tradition that frames the field. In the 
foreword to the first edition of this book, Dr. George C. Martin offered a comment 
on the role of the American College of Medical Quality (ACMQ) in MQM, 
observing:

The objectives of ACMQ’s educational programs in medical quality management and clini-
cal quality improvement are to: develop and disseminate a core body of knowledge; provide 
a forum for health care professionals, government agencies, and other regulatory bodies; 
take a leadership role in creating, sustaining, and applying a scientifically based infrastruc-
ture for the specialty; elevate the standards of medical schools and post-graduate education 
in quality management; and sponsor on-going research and evaluation [1].

Of note, in the introductory chapters for both the first and second editions, Dr. Alex 
Rodriguez points out the defining role that Avedis Donabedian had on shaping the 
content for the field of MQM (initially called clinical outcomes management) [2, 3]. 
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Specifically, in a 1986 Position Paper on the Future of American College of 
Utilization Review Physicians (ACURP), which would later become ACMQ, 
Donabedian outlined the following essentials for a core curriculum in what would 
come to be called MQM and which were listed in the first edition:

• Clinical competence: established training, experience, and certification in a clini-
cal medical specialty, with a full understanding of relevant health ethics issues 
related to utilization and quality management

• The healthcare system and health institutions: requisite knowledge and experi-
ence in healthcare organizations’ clinical services and administrative 
management

• Performance review methods and systems: understanding of clinical performance 
assessment methods, including facility in medical criteria formulation, profes-
sional consensus development skills, disease and case-mix classifications, mea-
surements of health status, and patient satisfaction

• Information systems: competence in hardware and software applications for data 
design, collection, and assessment

• Epidemiology and quantitative methods: understanding of epidemiologic mea-
surement principles and biostatistics that would allow appropriate data analysis 
of healthcare quality, costs, and risks

• Organizational theory: facility in implementing quality management programs 
in complex organizations

• Adult education and organizational change: understanding of principles and 
methods for instructing patients and practitioners in ways that result in effective 
clinical decisions and desired health outcomes

• Healthcare law: basic competence in understanding aspects of the law that 
impact health systems, including risk management functions

• Institutional environmental health and safety: knowledge of issues that would 
affect risks to quality of care in organized settings where clinical services are 
provided

• Health economics: understanding of essential principles and methods that are 
relevant to health cost structures, processes, and outcomes [2].

Rodriguez further clarified Donabedian’s knack for seeing what the future would 
require of those in the healthcare quality and patient safety arena, stating:

While Dr. Donabedian was surmising what knowledge and skills would most likely be 
needed in educational programs, it now appears prophetic that he forecast a core curriculum 
for a specialty that, at the time, was in its most formative stages. He believed market and 
professional demands would soon result in a number of undergraduate and post-graduate 
medical quality training programs, and that these demands would fuel the supply of health 
services research, scholarly publications, and training programs for the new specialty. 
Given the profound challenges already facing a health care system burgeoning with demand 
and supply financial pressures, legal and regulatory activity, technological innovations, and 
public expectations for quality, affordability, access, and safety, Donabedian thought that 
medical quality training programs would quickly expand across the United States and that 
in 20 years, “clinical outcomes management” would attract thousands of physicians into 
this new field of population health care [2].
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In the foreword to the second edition of this work, Carolyn M. Clancy, MD, then the 
Director of the federal Agency for Healthcare Research and Quality, issues an addi-
tional call to action for those interested in MQM expertise to incorporate a focus on 
patient safety in addition to the typical quality improvement training and experience 
stating:

Whether you have worked in quality improvement for 20 years or 20 days, I urge you to 
thoroughly educate yourself on patient safety. As public and private sector policies evolve, 
the reputation, clinical excellence, and financial success of your organization will depend 
greatly on patient safety outcomes [4].

In his last book, written as a call to action to those in medical quality management, 
Donabedian put the challenges confronting the MQM field in a clear and dis-
tinct focus:

Some believe that quality in health care is too abstract and nebulous a concept to be pre-
cisely defined or objectively measured. It is said that a competent, experienced practitioner 
can almost intuitively recognize it, if it exists, and offer an equally intuitive measure of its 
magnitude. And it is similarly asserted that different persons differ in what they perceive 
quality to be, and how much of it there is. Consequently, some claim that there can be no 
definition or measure of quality that everyone will accept.

While I agree with some of their views to some degree, I must wholeheartedly reject them. 
If it is true that quality is some ill-defined image in the eye of each beholder, it would be 
difficult to set it apart as a goal an individual or an organization can aspire to. Precisely at 
this point the quality assurance enterprise would crumble into nothingness … I believe, on 
the contrary, that the concept of quality can be rather precisely defined, and that it is ame-
nable to measurements accurate enough to be used as a basis for the effort to monitor and 
“assure” it. This is the conviction that I [we] must now justify [5].

We encourage you to embrace the confidence and optimism expressed by 
Donabedian about the future of MQM.
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Chapter 2
Basics of Quality Improvement

Julia Caldwell and Prathibha Varkey

 Executive Summary

The Institute of Medicine (IOM) defines quality of care as “the degree to which 
healthcare services for individuals and populations increase the likelihood of desired 
health outcomes and are consistent with current professional knowledge” [1]. 
According to the Agency for Healthcare Research and Quality (AHRQ), “Quality 
improvement (QI) is the framework we use to systematically improve the ways care 
is delivered to patients. Processes have characteristics that can be measured, ana-
lyzed, improved, and controlled” [2]. In today’s healthcare field, an increasing focus 
is placed on medical errors, cost-effective medicine, public reporting, and pay for 
performance. As a result, payers and patients have turned to QI as a strategy and 
framework to address specific concerns within the current healthcare system. 
Crosby suggests that poor quality not only has a negative effect on patients but also 
squanders resources that could be used to treat other patients [3]. Therefore, internal 
QI is vital to the ability of a healthcare organization or practice to fulfill many goals 
including, but not limited to, maintaining the fiduciary relationship between the 
physician and the patient, enhancing medical care and care delivery, simplifying 
and streamlining procedures, reducing costs, increasing patient and provider satis-
faction, and enhancing workplace morale and productivity. External QI is crucial 
for physician education, licensure and certification, benchmarking, accreditation, 
and health policy formulation.
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This chapter introduces quality management theories and practices that have 
evolved over the past 40 years and highlights some of the themes that have marked 
progress within the field. It also addresses the policies, philosophies, and processes 
that characterize the QI field today.

 Learning Objectives

Upon completion of this chapter, readers should be able to:

• Describe the history of QI in the field of healthcare
• Describe the purpose and philosophy of QI
• Describe the tools, methods, and strategies for successful QI in healthcare
• List the key evidence-based QI initiatives that affect patient outcomes

 The History of the Healthcare Quality Management 
Movement: Past to Present

In 1914, a surgeon named Ernest Codman developed one of the earliest initiatives in 
healthcare quality: challenging hospitals and physicians to take responsibility for 
the outcomes of their patients [4]. He called for a compilation and analysis of surgi-
cal outcomes and recorded pertinent data (patient case numbers, preoperative diag-
noses, members of the operating team, procedures, and results) on pocket-sized 
cards which he then used to study outcomes.

Following Codman’s early efforts, the next several decades focused primarily on 
evaluating poor outcomes and departures from standards, commonly referred to as 
quality assurance or quality control. This method focused on identifying deficient 
practitioners and mandating “improvements” (e.g., negative incentives, weeding out 
recalcitrant clinicians who refused to change). This narrow focus did not acknowl-
edge the contribution of other organizational characteristics to QI such as leader-
ship, resources, information systems, communication patterns among teams, or the 
patient’s perception of quality.

In the 1960s, Avedis Donabedian created the structure, process, and outcome 
paradigm for assessing quality in healthcare [5]. This paradigm had such a profound 
influence that he is often thought of as the modern founder and leader of the quality 
field. His work influenced practitioners to identify various methods to enhance 
patient outcomes in the broad areas of structural, policy, and organizational changes 
as well as process change and patient preferences. These advances helped establish 
the systems approach to healthcare quality and its studies.

Quality as a business imperative evolved in the factory setting through special-
ization, mass production, and automation. In Economic Control of Quality of 
Manufactured Product, Shewhart points out that the goal should not be inspection 
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and specifications but to minimize variation in processes and to focus on customer 
needs [6]. Influenced by his work with Shewhart, Deming recognized quality as a 
primary driver for business and communicated these methods to Japanese engineers 
and executives, which ultimately contributed to the tremendous successes in Japan 
in the 1950s and for years thereafter. Perhaps Deming’s best-known contribution to 
American industry is a set of management principles that are applicable in large or 
small organizations and in any business sector [7]. Deming’s 14 Points constituted 
a second conceptual development that both followed and extended the Donabedian 
model. Quality management was redefined as not just a technical, clinical exercise 
but also as an issue of culture and values, psychological climate, and leadership—it 
provided another model for the improvement process.

Deming’s 14 Points for Management
 1. Create constancy of purpose towards improvement. Think long-term 

planning, not short-term reaction.
 2. Adopt the new philosophy. Management as well as the workforce should 

actually adopt this philosophy.
 3. Cease dependence on inspection. If variation is reduced, there is no need 

for inspection since defects (errors) will be reduced or eliminated.
 4. Move towards a single supplier for any one item. Multiple suppliers mean 

variation.
 5. Improve constantly and forever. Focus on continuous quality 

improvement.
 6. Institute training on the job. Lack of training leads to variation among 

workers.
 7. Institute leadership. This draws the distinction between leadership, which 

focuses on vision and models, and supervision, which focuses on meeting 
specific deliverables.

 8. Drive out fear. Management through fear is counterproductive and pre-
vents workers from acting in the organization’s best interests.

 9. Break down barriers between departments. Eliminate silos. All depart-
ments are interdependent and become each other’s customers in produc-
ing outputs.

 10. Eliminate slogans and exhortations for the workforce. It is not people 
who make most mistakes—it is the process in which they are working.

 11. Eliminate management by objective. Production targets encourage short-
cuts and the delivery of poor-quality goods.

 12. Remove barriers to pride of workmanship. This leads to increased worker 
satisfaction.

 13. Institute education and self-improvement.
 14. The transformation is everyone’s job.

Reprinted from Deming, W. Edwards. Foreword by Kevin Edwards Cahill 
and Kelly L. Allan, Out of the Crisis, reissue, pp. 23–24, ©2018 Massachusetts 
Institute of Technology, by permission of The MIT Press.
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In the 1980s and 1990s, the work of Crosby, Deming, and Juran became well known 
in manufacturing across the United States [3, 7, 8]. This work brought attention to sys-
tems design, process controls, and involvement of the entire workforce. Many executives 
who served on hospital and health system boards started using these concepts to push 
medical quality leaders to look beyond the boundaries of clinical quality assurance. The 
boards were encouraged to consider all aspects of the healthcare organization as targets 
for improvement—from leadership style and behavior to the presence of information 
system support and collaboration between departments and disciplines. Clinical quality 
management was now seen as part of total quality management (TQM), which empha-
sizes that all members of the team possess a thorough understanding of the process and 
the knowledge of specific tools to assess and improve processes [9]. Continuous quality 
improvement (CQI), an important part of TQM, emphasizes the opportunity for improve-
ment through continuous effort in every aspect of the organization’s operations.

Concurrently, during the 1980s and 1990s, various stakeholders (e.g., purchas-
ers, regulators, patients, advocates) began to call for a more open examination of the 
quality of care. During these decades, healthcare professionals experienced a grad-
ual erosion of autonomous quality control efforts. Accrediting bodies, such as the 
National Committee for Quality Assurance (NCQA) and the Joint Commission, as 
well as organizations like the National Quality Forum (NQF), became increasingly 
involved in the collection and assessment of quality data across the nation.

In 1998, Chassin and Galvin characterized the problems of overuse, underuse, 
and misuse in medicine [10]: 

The philosophy of TQM includes the following set of management 
principles:
CQI: a philosophy of continuously seeking improvement
Innovation: meeting customer needs in a whole new way
Quality into daily work life: integrating management principles into employee 
daily life
Strategic quality planning: the influence on long- and short-term planning [9]

Overuse: The potential for harm from a health service exceeds the possible 
benefit.

Underuse: A health service that would have produced favorable outcomes 
was not provided.

Misuse: A preventable complication occurs with an appropriate service. 

J. Caldwell and P. Varkey



9

They also called attention to practice variation in medicine and to the suboptimal 
patient outcomes associated with this variation [10].

In 1999, Kohn, Corrigan, and Donaldson estimated that at least 75,000 people 
die from medical errors every year [11]. This number was revised in 2013 by an 
evidence-based estimate of patient deaths associated with hospital care, based on a 
weighted average of four studies, which suggested that greater than 400,000 people 
die from medical error related to hospital care annually [12]. Under the editorship 
of Kohn et al., the IOM published To Err Is Human: Building a Safer Health System 
[11]. This report identified the systems that must be developed to decrease the num-
ber of medical errors in the United States. In a second report, Crossing the Quality 
Chasm: A New Health System for the 21st Century, the IOM defined the state of the 
quality problem, offered recommendations for improvements, and outlined specific 
targets that would contribute to nationwide improvements [13] (see “Quality 
Measurement Framework” in Chap. 3).

During the 2000s and 2010s, quality improvement became increasingly 
important and an accepted practice in the medical field, utilizing accountability 
measures such as quality metrics designed to improve transparency in the pay-
ment for care, the delivery of care, and patient care overall [14]. Additional 
changes seen during this period included the use of big data and data analytics 
for quality improvement analysis as well as a shift in fee structure from fee-for-
service toward value-based payment [15]. Also during this time, the develop-
ment of formal quality leadership and management roles expanded to include 
offices such as chief quality officer, director of patient experience, and chief 
patient experience officer [16, 17].

 The Purpose and Philosophy of Quality Management

The purpose and philosophy of quality management has evolved from an orienta-
tion toward policing (i.e., finding “bad apples” among primarily excellent physi-
cians, nurses, and clinical teams) to a focus on the use of quality management as a 
tool for continuous development of high performance. Quality management can be 
thought of as having three aspects:

 1. A means of accountability for the use of clinical and physical resources in the 
care of patients

 2. An effort to continuously develop and improve the services provided to patients 
by care teams throughout the organization and the community

 3. A mechanism to improve the clinical outcomes of patients as defined by the 
patient and the healthcare system

Because the focus of quality management has broadened, quality management 
programs currently tend to target both clinical and organizational structures and 
processes that lead to improved outcomes.

2 Basics of Quality Improvement
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Modern quality management leaders are systems thinkers, attending to both 
operating- and strategic-level issues that concern quality. These quality manage-
ment leaders put patients first, use data and information to examine and respond to 
problems, and rely on the participation of the entire workforce. They constantly 
seek changes that will co-produce improvement in a continuous cycle. Although 
outside regulators may check on the quality of care, the concerns of outsiders are 
dwarfed by the insiders’ commitment to CQI of patient care systems and the out-
comes they produce.

 Implementing a Quality Improvement Project

Clinical QI aims to enhance implementation of evidence-based medicine into clini-
cal practice and to inform quality measurement with evidence-based process mea-
sures linked to outcomes. Improvement projects often rise to the surface because of 
an adverse event or a patient or provider complaint, so there may not always be an 
opportunity to choose an improvement project. However, in instances when projects 
can be prioritized, reviewing potential improvement projects against the criteria 
depicted in Fig. 2.1 may help identify the best QI projects to undertake first. In gen-
eral, one would prefer projects that fit in quadrants I or II and would avoid those 
with low impact.

Case Study • • •
Using Continuous Quality Improvement to Decrease Mortality from Coronary 

Artery Bypass Graft Surgery

Using collaboration and CQI, the Northern New England Cardiovascular 
Disease Study Group, a voluntary regional consortium, achieved a 24% 
decline in mortality from coronary artery bypass graft (CABG) throughout 
the region [17]. This group included all cardiothoracic surgeons, interven-
tional cardiologists, nurses, anesthesiologists, perfusionists, administrators, 
and scientists associated with the six medical centers in Maine, New 
Hampshire, and Vermont and one Massachusetts-based medical center that 
support CABG surgery and percutaneous coronary interventions. Training in 
CQI, benchmarking, and continued monitoring of outcomes allowed institu-
tions to learn from one another. There were 293 fewer deaths (n = 575) than 
the 868 expected in the post-intervention period (mid-1991 through early 
1992). Major improvements in hospital outcomes have occurred in relation to 
improving coronary stenting technology. Variability in practice patterns across 
the different practices was a major stimulus to enhance quality of care across 
all sites.
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 Tools for Quality Improvement

 Process Mapping

Regardless of the improvement methodology used, once a QI project is chosen, a 
systematic process is key to guiding project implementation. Process mapping is a 
fundamental, yet often overlooked, step that is crucial to understanding an existing 
clinical or system process. Process mapping involves studying the entire process 
through various techniques including photography or videotaping, observation (“fly 
on the wall”), interviewing, field notes, and role-play as necessary. The process map 
can then be depicted using flow charts.

 Flow Charts

These charts allow for identification of the alignment of processes that must be fol-
lowed in the QI project. They identify the beginning and the end of the process and 
how one part of the process is dependent on another. Figure 2.2 is an example of a 
flow chart.

Matrix for the Use of Flow Charts
What does this method do?

• Allows a team to identify the actual flow or sequence of events in a process.

Urgency

Urgent/High impact Not urgent/High impact

I II

Urgent/Low impact Not urgent/Low impact

IV III

Im
pa

ct

Fig. 2.1 Quadrant to help 
prioritize QI projects. 
From Bennett KE, 
Wichman R, Bentrock N 
et al. “Choosing a QI 
Project,” Project Process 
Prioritization, Rochester, 
MN: Mayo Clinic Division 
of Engineering, September 
1999; used with permission 
of Mayo Foundation for 
Medical Education and 
Research, all rights 
reserved

2 Basics of Quality Improvement



12

Why use this method?

• Shows unexpected complexity, problem areas, redundancy, and unnecessary 
loops and reveals areas where simplification and standardization may be 
possible.

• Compares and contrasts the actual versus the ideal flow of a process to identify 
improvement opportunities.

• Allows a team to come to an agreement on the steps of the process and examine 
which activities may impact process performance.

• Identifies locations where additional data can be collected and researched.
• Serves as a training aid for understanding and completing the process.

How do you effectively use this method?

• Identify the boundaries of the process.
• Clearly define where the process under discussion begins and ends.
• Team members should agree on the level of detail they must show on the flow 

chart to clearly understand the process and identify problem areas.

 Cause-and-Effect (Fishbone) Diagram

Another common tool used in QI projects is the cause-and-effect diagram, also 
referred to as a fishbone or Ishikawa diagram, which can be used to enhance the QI 
team’s ability to map the full range of possible root contributors to the desired out-
come. A fishbone diagram is a graphical representation of relationships among the 
fundamental variables on which the group will focus when initiating improvement 
action (see Fig. 2.3). The diagram is used to expand the group’s purview and to 
begin to generate consensus on targets for action. It is commonly used to analyze 
sentinel events and is described in more detail in Chap. 4.

 Brainstorming and Affinity Diagrams

The technique of storyboarding grew out of the film and cartoon industry; Disney 
Studios perfected it to an art form. In planning and organizational work, storyboarding 
is more properly called an affinity diagram. The process begins with brainstorming, 
during which every participant writes ideas about addressing a given issue on separate 
cards and mounts those cards on a large corkboard or similar display (the storyboard).
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Patient admitted
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No

Yes
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meets
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No

No

No

Attending
physician agrees

to discharge
patient

No

Medical Director contacts attending
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Fig. 2.2 Example of a flow chart for admission
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Creating Great Ideas by Brainstorming
What does this method do?

• Provides a way to creatively and efficiently generate a high volume of ideas on 
any topic by creating a process that is free of criticism and judgment.

Why use this method?

• Encourages open thinking and teamwork.
• Involves all team members.
• Allows team members to build on each other’s creativity and maintain a unified 

goal.

How do you effectively use this method?

• For clarity, state the question to be discussed and write it down.
• Allow everyone to offer ideas without criticism!
• Write each idea down, visible to all team members.
• Review the list of ideas for clarity and discard duplicates.
• Participants may build on the ideas of others.
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No suitable
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Late discharge
planning

Staffing
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Unable to
coordinate care
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and patient

Unable to
finish test in
timely manner

Facility

Member Provider
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Different provider
rounding

Appeals discharge

Does not accept
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for lower
level of care

Lack of interface
with hospital
discharge planning

Delay in

Discharge

Fig. 2.3 Example of a fishbone diagram illustrating late discharge from a hospital
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During the ensuing discussion, the ideas are grouped according to subject mat-
ter—hence the term affinity diagram. Further discussion enables the participants to 
rearrange the groups into clusters and identify subject headings and causes, symp-
toms, impacts, or side effects of the original issue. The affinity diagram that results 
from the brainstorming session is typically used at the beginning of a QI project or 
process. If affinity diagramming occurs later in the process, when individuals or 
group members are identifying actions for addressing immediate problems, the dia-
gram will most likely contain alternatives that the group members have identified as 
actions to take.

Gathering and Grouping Ideas in an Affinity Diagram
What does this method do?

• Allows a team to organize and summarize ideas after a brainstorming session to 
better understand the essence of a problem and possibly reach breakthrough 
solutions.

Why use this method?

• Encourages creativity by all team members at all phases of the process.
• Encourages creative connectivity of ideas and issues and allows breakthrough 

solutions to emerge naturally (even on long-standing issues).
• Encourages participant ownership of results.

How do you effectively use this method?

• Phrase the issue under discussion in a clear and complete sentence.
• Brainstorm at least 20 ideas and issues and record each on sticky notes.
• Sort ideas into related groups of five to ten ideas.
• Create a summary or header cards using the consensus for each group.

 Pareto Chart

Once themes and clusters of potential causes of a lack of quality in an area of care 
are noted, contributing factors must be identified. Without inspecting the data, man-
agers may assume that all causes contribute equally to poor quality or that one or 
more causes are most prominent. Pareto diagrams, often expressed as bar graphs, 
help to show the relative contribution of various causes to the problem addressed 
(see Chap. 4). Figure 2.4 presents a Pareto chart that was developed to help a pro-
vider group examine its late discharges from a hospital.

Using a Pareto Chart
What does this method do?
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• Expends efforts on problems that offer the best possible improvement by show-
ing their relative frequency or size in a descending bar graph.

Why use this method?

• Helps a team to focus on causes that will have the greatest impact if solved.
• Based on the Pareto principle: 20% of the sources cause 80% of any problem.
• Helps prevent “shifting the problem,” i.e., the “solution” removes some causes 

but worsens others.

How do you effectively use this method?

• Decide which problem you want to know more about.
• Categorize the causes or problems that will be monitored, compared, and ranked 

by brainstorming or with existing data.
• Choose the most meaningful unit of measurement, such as frequency or cost.
• Choose the time period for the study.
• Collect the key data on each problem category either in “real time” or by review-

ing historical data.
• Compare the relative frequency or cost of each problem category.
• List problem categories on the horizontal line and frequencies on the vertical 

line.
• Interpret the results: The tallest bars indicate the largest contributors to the over-

all problem.
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Fig. 2.4 Example of a Pareto chart to examine reasons for delayed discharge from a hospital
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 Histogram

The histogram can help elucidate the reasons for a variation by depicting the fre-
quency of each value of the quantitative variable (see Chap. 4). For example, the 
first step in understanding the reasons for variation in hospital discharge times is to 
choose a sample time span, perhaps a 2-week period, and to count the number of 
patients who were discharged each hour during that period. The values can then be 
graphed on a histogram (see Fig. 2.5).

Using a Histogram to Achieve Process Centering, Spread, and Shape
What does this method do?

• Aids in making decisions about a process or product that could be improved after 
examining the variation.

Why use this method?

• Displays measurement data in bar graph format, distributed in categories.
• Displays large amounts of data that are not easily interpreted in tabular form.
• Shows the relative frequency of occurrence of various data values.
• Depicts the centering, variation, and shape of the data for easy interpretation.
• Helps to indicate if the process has changed.
• Displays the variation in the process quite easily.
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How do you effectively use this method?

• Gather and tabulate data on a process, product, or procedure (e.g., time, weight, 
size, frequency of occurrences, test scores, GPAs, pass/fail rates, number of days 
to complete a cycle).

• Calculate the rate of the data by subtracting the smallest number in the data set 
from the largest. Call this value R.

• Decide about how many bars (or classes) to display in the eventual histogram. 
Call this number K. This number should never be less than 4 and seldom exceeds 
12. With 100 numbers, K = 7 generally works well. With 1000 pieces of data, 
K = 11 works well.

• Determine the fixed width of each class by dividing the range, R, by the number 
of classes, K. This value should be rounded to a “nice” number, generally a num-
ber ending in a zero. For example, 11.3 would not a “nice” number, but 10 would. 
Call this number I, for interval width. The use of “nice” numbers avoids strange 
scales on the x-axis of the histogram.

• Create a table of upper and lower class limits. Add the interval width to the first 
“nice” number less the lowest value in the data set to determine the upper limit 
of the first class.

• The first “nice” number becomes the lowest lower limit of the first class. The 
upper limit of the first becomes the lower limit of the second class. Adding the 
interval width (I) to the lower limit of the second class determines the upper limit 
for the second class. Repeat this process until the largest upper limit exceeds the 
largest data piece. You should have approximate classes or categories in total.

• Plot the frequency data on the histogram framework by drawing vertical bars for 
each class. The height of each bar represents the number.

• Note the frequency of values between the lower and upper limits of that particu-
lar class.

• Interpret the histogram for skew and clustering problems.

 Bar Chart

A bar chart is similar to a histogram, except that the variable of interest is not a 
quantitative measure, such as discharge time, but rather a categorical variable, such 
as a department within the hospital. Bar charts are commonly used to illustrate com-
parisons, such as the number of patients discharged before or after 11:00 a.m. for 
each of several hospital services, and may help identify departments that require 
further attention. As with histograms, bar charts are especially useful for diagnosis 
and evaluation. A bar chart that displays the number of laboratory tests performed 
by a physician group by month is shown in Fig. 2.6.
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 Scatter Diagram

The scatter diagram in Fig. 2.7 shows the relationship between length of stay (LOS) 
and time of discharge and examines whether there is a pattern to this relationship; if 
so, the QI team could then investigate whether the pattern was controllable.
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Fig. 2.7 Example of a scatter diagram showing correlation between length of stay and day of 
admission
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Fig. 2.6 Example of a bar chart showing number of lab tests performed by month
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Using a Scatter Diagram to Measure Relationships Between Variables

 Statistical Control Chart

Processes typically have two kinds of variation, normal variation that occurs under 
normal conditions and abnormal variation that occurs under unusual circumstances, 
and often can be traced to a cause. A statistical control chart represents continuous 
application of a particular statistical decision rule to distinguish between normal 
and abnormal variations. Statistical control charts have been widely used to control 
quality in the management process. The use of a statistical control chart is further 
explained in Chap. 3.

 Methods for Quality Improvement

While there are several methods for quality improvement, we will focus on the three 
that are most commonly used in healthcare. Each has common elements and varies 
slightly for different settings, all eventually leading to testing and change. Principles 
from multiple different methodologies are used for the same project, making their 
differences less relevant and drawing on their commonalities and symbiosis (e.g., 
use of Sigma-Lean methodology) [18].

What does this method do?

• Analyzes and identifies the possible relationship between the changes observed 
in two different measurements.

• Interpret the data to determine if any pattern or trend emerges, noting positive 
or negative correlation.

Why use this method?

• Provides the data to confirm a hypothesis.
• Depicts both visual and statistical means to test the strength of a potential 

relationship.
• Provides a good follow-up to a cause-and-effect diagram to determine if more 

than a consensus connection exists between causes and the effect.

How do you effectively use this method?

• Collect the data (50–100 paired samples of related data) and construct a data 
sheet.

• Draw the x-axis and the y-axis, and plot points corresponding to these measures 
for each observation.
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 Plan, Do, Study, Act Methodology

The process of Plan, Do, Study, Act (PDSA) is also referred to as the Shewhart 
cycle. It involves a trial-and-learning methodology, whereby a hypothesis or sug-
gested solution for improvement is made and tested on a small scale before any 
changes are made to the whole system [19]. The process entails a logical sequence 
of four repetitive steps, shown in Fig. 2.8.

During the Plan stage of the cycle, the areas in need of QI are identified. These 
can be high-cost, high-volume, high-risk areas or areas in which outcome results are 
not as good as the organization would like. During this part of the cycle, Nolan’s 
three-question model [20]  is often used to determine the aim for the project, estab-
lish measures, and select what changes should be made.

The first question in Nolan’s model, “What are you trying to accomplish?”, helps 
define the goal or aim of the project. The aim of the project should be time-specific 
and measurable. The second question, “How will you know a change is an improve-
ment?”, guides the selection of appropriate measurement tools and methodologies. 
The measures chosen should be quantifiable and should demonstrate if a specific 
change actually leads to an improvement. Finally, Nolan’s third question, “What 
changes can you make that will result in an improvement?”, generates improvement 
ideas. The changes that are most likely to result in improvement are chosen and 
tested through the PDSA cycle.

The Do part of the cycle entails implementation and documenting problems and 
unexpected observations. The Study portion of the cycle involves collecting data 
from the Do part of the cycle and then producing information from those data. The 
final stage of the cycle, Act, involves determining whether the intervention pro-
duced improved outcomes as reflected in the information. If the intervention did 

Determine what
changes are to be
made

Summarize what
was learned

State objectives
Make predictions
Develop plan to
carry out cycle

Carry out the test
Document problems
and unexpected
observations

IV. ACT I. PLAN

II. DOIII. STUDY

• •
•
•

•
•

•

Fig. 2.8 The PDSA or 
Shewhart cycle. 
Republished with 
permission of John Wiley 
& Sons, from The 
Improvement Guide: A 
Practical Approach to 
Enhancing Organizational 
Performance, by 
G.J. Langley et al., 1996; 
permission conveyed 
through Copyright 
Clearance Center, Inc.
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produce improved outcomes, it may be continued to determine whether improve-
ment can be maintained. If it did not produce improved outcomes, the cycle begins 
anew, and a new intervention is tried. The process is carried out over a course of 
small cycles, which eventually leads to exponential improvements, displayed in 
Fig. 2.9. The tools of data analysis and presentation described previously are used 
at one or more points in this problem-solving process.

 Six Sigma

Sigma is the 18th letter of the Greek alphabet and the symbol for standard deviation. 
It is now utilized in service and healthcare organizations.

The aim of Six Sigma is to reach a level of quality that resides in the six standard 
deviations of average performance, resulting in an error rate of 0.0003% or about 
3.4 defects per million opportunities; at this stage, the process is virtually error-free 
(99.9996%) [21].

Six Sigma uses data to identify quality problems, potential quality problems, and 
areas for improvement. The Six Sigma approach concentrates on customer-driven 
measures and acceptable quality and relies on data-driven process improvement. 
Six Sigma is achieved through a series of steps (akin to the PDSA cycle) identified 
as define, measure, analyze, improve, and control (DMAIC). Six Sigma is generally 
instituted by practitioners, known as Six Sigma Black Belts, who have been trained 
in the use of the proper analytic tools to address quality problems. A certified Black 
Belt understands and effectively employs DMAIC, demonstrates team leadership, 
understands team dynamics, and is able to assign team member roles and responsi-
bilities appropriately.
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Fig. 2.9 Ramp of improvement: a sequence of multiple PDSA cycles. Republished with permis-
sion of John Wiley & Sons, from The Improvement Guide: A Practical Approach to Enhancing 
Organizational Performance, by G.J. Langley et al., 1996; permission conveyed through Copyright 
Clearance Center, Inc.
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The first step of the DMAIC model entails the definition of the problem, the 
project parameters, and the establishment of an improvement objective. In the sec-
ond step, measure, the measurement of each of the process steps is conducted, and 
data is collected. In the third step, an analysis of the collected data is performed to 
test a hypothesis about key process factors. In the fourth step, the process is improved 
by conducting a pilot test. In the final step of the cycle, the process is controlled by 
implementing the process improvement and continuously working to monitor and 
sustain the process.

For Six Sigma efforts to be successful, senior management must support them. 
These efforts cut across operational lines, use the most talented people in the orga-
nization, and move them into new areas. The Six Sigma concept has become popu-
lar in healthcare organizations and is useful for processes that are repeated in large 
numbers (e.g., laboratory tests, radiological procedures).

 Lean

Lean methodology is used to accelerate the velocity and reduce the cost of any pro-
cess by removing any type of activity that absorbs resources and yet creates no value 
(also known as muda) [23]. Perhaps the most noted and benchmarked “lean” orga-
nization is Toyota Manufacturing of Japan. Several healthcare systems have used 
Toyota’s process (also called the Toyota Production System [TPS]) to improve 
healthcare quality in their organization [24].

One of the common terms used in Lean is Kaizen, a Japanese word meaning 
good change which refers to gradual and orderly, continuous improvement [25]. 
Kaizen is essentially a rapid, relatively low-cost, simple, team-based approach to 

Case Study • • •
Use of Six Sigma to Reduce Process Variations and Costs in Radiology

The Commonwealth Health Corporation (CHC) in Bowling Green, 
Kentucky, is a not-for-profit integrated delivery network that includes three 
medical centers and one extended care facility with over 2000 employees. Six 
Sigma was implemented within the Radiology Department in early 1998. 
Department members were trained in the Six Sigma approach, and partici-
pants achieved Green Belt status. At the completion of projects, Green Belts 
progressed to Black Belts and then to Master Black Belt status. As a result, the 
Radiology project reduced wait times for patients, generated faster turnaround 
times for radiology reports, and increased productivity. CHC’s team managed 
to increase throughput by 25% while using fewer resources and decreasing 
costs per radiology procedure by 21.5%. In total, radiology cost per procedure 
decreased from $68.13 to $49.55 for over 100,000 procedures a year, result-
ing in a $1.65 million cumulative savings. In addition, errors in magnet reso-
nance imaging (MRIs) decreased by 90% resulting in a cost savings of 
$800,000 within the 18-month period [22].
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improvement. A Kaizen Blitz or a Kaizen event is an intense process for introducing 
rapid change into a work unit or organization using the ideas, motivation, and energy 
of the people who do the work. The general principles and approaches behind 
Kaizen are very useful in healthcare quality improvement strategies. Kaizen is 
implemented through practices that help employees propose their own ideas and 
solutions to problems with the goal of striving for perfection through employee 
involvement, creating solutions for problems, and effectively sustaining results over 
time [26].

Lean thinking improves process outcomes by removing non-value-added pro-
cesses including the waste of overproduction and underproduction (e.g., smoothing 
day-to-day variations in radiological procedures), waste of inventory (e.g., excess 
patient IV pumps in storage), waste of rework rejects (e.g., poorly done lab tests), 
waste of motion (e.g., repeating several steps to obtain clinical data from a medical 
record), waste of waiting (e.g., patients waiting for appointments), waste of process-
ing (e.g., decreasing steps in the emergency department admission process), and 
waste of transporting (e.g., unnecessary transfer of patients between patient care 
units). In addition, lean processes line up value-creating steps in the best possible 
sequence in order to deliver services or products just as the customer needs them 
and in just the manner the customer requested. One of the most commonly used 
tools is called value stream mapping, whereby the process is depicted in a physical 
graph in order to identify wasted effort or steps that do not add value for the customer.

The three QI methods discussed in this chapter are summarized and compared in 
Table 2.1.

Table 2.1 Comparison of three improvement methodologies

PDSA Six Sigma Lean

Process steps Plan, do, study, act Design, measure, analyze, 
improve, control

Eliminate non-value-laden 
steps, eliminate defects, 
reduce cycle time

Improvement 
focus

Rapid cycles of 
improvement toward 
identifying optimal 
process 
improvement

Eliminate defects, 
customer-centric

Enhanced efficiency, 
elimination of non-value 
activities, variance 
reduction, and reduced 
cycle time. Product 
“flows” when the customer 
wants and needs it

Ideal use A target project is 
chosen for 
improvement; time 
and resources are 
limited

A target project is chosen 
for improvement and 
resources are available. 
The project consists of an 
activity that is repeated 
with high frequency

Process efficiency is the 
focus
Process can be clearly 
defined and is laden with 
non-value activities

Supports/tools 
for success

Environment for 
testing, prototyping, 
and piloting of ideas

Statistical process control 
charts, analytical tools, Six 
Sigma experts (i.e., black 
belts, green belts)

Value stream mapping, 
value analysis, Kaizen 
events
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 Commonly Used Quality Improvement Strategies

Most published literature suggests the use of multipronged approaches for success-
ful QI as opposed to single interventions. Descriptions of commonly used QI strate-
gies follow.

 Academic Detailing

Academic detailing, also called educational outreach, employs trained providers 
(e.g., pharmacists, physicians) to conduct face-to-face visits to encourage adoption 
of a desired behavior pattern. Although academic detailing was originally conceived 
and proven effective as a one-on-one educational intervention, several studies have 
incorporated academic detailing principles in small group sessions. Academic 
detailing has been shown to be effective at enhancing provider knowledge and 
changing prescribing behaviors, although it has generally been proven ineffective at 
enhancing patient outcomes in a sustained fashion [27].

 Opinion Leaders

Opinion leaders are members of the local system who are usually able to influence 
others, either on a broad range of issues or in a single area of acknowledged exper-
tise. They do not always have leadership titles but generally have higher status 
among their peers and higher visibility. Peer feedback from local opinion leaders 
has been shown to have a modest effect on enhancing quality of care and has been 
used as part of multifaceted QI strategies in several institutions [28].

 Audit and Feedback

This strategy entails the provision of a summary of the clinical performance of an 
individual provider, practice, or clinic to the respective entity. It is often done in 
conjunction with reports that contain anonymous performance rates of compara-
ble clinics or providers. Based on the timeliness and type of feedback, this strat-
egy has shown small-to-modest benefits in the improvement of targeted processes 
or outcomes, especially when combined with achievable benchmark feedback. In 
a study of diabetes patients by Kiefe et al., physicians were randomly assigned to 
receive either a chart review and physician-specific feedback or an identical inter-
vention plus achievable benchmark feedback [28]. Odds ratios for patients of the 
achievable benchmark physicians versus comparison physicians were higher for 
influenza vaccination, foot examination, lipid control, and long-term glucose con-
trol measurement.
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 Reminder Systems

These interventions prompt providers to remember information relevant to a par-
ticular encounter, patient, or service. They are often effective when integrated into 
the workflow and are available at the point-of-care delivery. An example is the sys-
tem of flagging charts of patients whose influenza vaccinations are due, which 
prompts the provider to remember and enhance the recommendation of influenza 
vaccination at the time of the visit.

 Patient Education

Individual or group sessions to enhance patient self-management of disease were 
shown to have modest to large effects based on patient characteristics and condi-
tions. These effects have been well studied, especially in the management of diabe-
tes mellitus and chronic heart failure.

 Case Management

Case management and disease management are described in detail in Chap. 7. They 
are well-studied QI strategies used to manage special populations who have specific 
diagnoses or who require high-cost or intensive services. These services are often 
centralized and involve the coordination of healthcare interventions and 
 communication between members. This strategy has demonstrated a positive effect 
on enhancing quality of care for patients with chronic diseases.

 Reengineering

Reengineering and process redesign consist of improving an existing process or 
system in such a way that allows expanded opportunities to be met or existing prob-
lems to be solved. This broadens the reach by allowing additional uses, generating 
lower costs, or delivering improvements in usability. Because of the nature of the 
process, this strategy has often yielded novel product or service innovations that go 
beyond the realm of improvement and result in the redesign of existing structures 
and processes. Examples are the use of telemedicine to enhance access to care in 
remote locations or convenient care clinics to enhance access and efficiency and to 
create new business models for healthcare service.
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 Incentives

This strategy is described in detail in Chap. 9. Financial incentives for achieving a 
certain percentage increase or target level of compliance with targeted processes of 
care have shown evidence of a positive relationship in the achievement of target goals. 
This concept has led to the current strategy of pay for performance. There is less evi-
dence that negative incentives such as withholding of salary or year-end bonuses for 
not achieving target performance are an effective means of enhancing quality of care.

 Quality Improvement Research

There is often confusion about whether a project is purely QI or research. In gen-
eral, QI is used when changes need to be made to a local system for clinical manage-
ment. In this case, the effects of rapid changes are studied using small samples and 
less rigorous documentation; this provides for rapid feedback to the system. A proj-
ect is considered QI research if there is deviation from established good practices, 
the subjects are individual patients rather than systems or providers, randomization 
or blinding is conducted, the majority of the patients are not expected to benefit 
directly from the knowledge gained, and participants are subject to interventions 
that are not required in routine care.

There is limited understanding of the factors that truly make a QI project suc-
cessful because systems changes often have multiple confounding factors, thus cre-
ating an urgent need for rigorous research in this area. It is especially important to 
know the costs of the intervention, any possible unintended “side effects” of the 
intervention, if the intervention contributed to improved patient outcomes in addi-
tion to improving the process, and if the overall effect of individual QI efforts actu-
ally enhances the quality of the entire system. As Perneger suggests, it is important 
to keep in mind that although quality improvement is the aim, not all change may be 
an improvement [29].

Study designs that may be useful in QI research include randomized controlled 
trials, controlled studies, pre- and post-intervention studies, as well as time series. 
Rigorous research designs become especially important when results are to be gen-
eralized or communicated externally and the impact of the change is poten-
tially large.

 Challenges to Successful Quality Improvement

Many organizations have encountered difficulties when implementing quality man-
agement. Barriers may be found in the organization’s technology, structure, psycho-
logical climate, leadership, culture, and involvement in legal issues. A summary of 
each of these areas is given below.
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 Technology

Many organizations’ quality managers have had to learn new quality management 
techniques while simultaneously building the information infrastructure needed to 
do the work. In many organizations, technologies designed for use in quality man-
agement are relatively new and require training and testing by the staff. Some tech-
nological innovations still await widespread diffusion due to a lack of necessary 
resources and change management necessary for implementation.

 Structure

Some leaders have taken aggressive steps to put quality councils in place, recognize 
QI gains in public ways, and inject quality into performance requirements; however, 
these efforts are by no means widespread. How to structure the quality effort and 
how much visibility to give the quality initiative in the organizational structure are 
two barriers that often result in inaction.

 Psychological Climate

The climate of the organization sometimes presents a barrier to two fundamental 
aspects of quality philosophy: openness to data sharing and teamwork. Quality 
management requires that the staff collect and analyze data and share the findings 
transparently in open meetings, yet the climate of some organizations is too closed 
for this type of exposure. In other organizations, teamwork is only an occasional 
proposition. Because QI depends on examining relationships and interdependencies 
across departmental boundaries and hierarchical levels, a lack of familiarity with 
this “boundaryless” movement may be a barrier.

 Leadership

Just as leadership can support quality management, it can also obstruct it. Unless 
quality management has a clear and continuous commitment from the organiza-
tion’s leader, the quality effort is doomed. Frequently, the leader fails to adequately 
communicate the importance of the quality effort and its ongoing progress. The 
leader must constantly demonstrate visible support for the quality effort. Clinical 
and administrative staffs are keenly sensitive to any real or perceived wavering of 
support. As quality and value become more associated with payment by the 
Medicare Access and CHIP Reauthorization Act (MACRA) and the Medicare 
Incentive Payment System (MIPS), leadership will become more keenly focused on 
these topics.
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 Culture

In Deming’s view, successful quality management requires building a supportive 
organizational culture [7]. Conversely, an organizational culture that has the follow-
ing characteristics conflicts with the basic philosophy of quality management: deci-
sions are made from the top down, the workforce is not empowered, communication 
tends to be closed (i.e., data are not openly shared), patients’ interests are subservi-
ent to medical center objectives, errors bring blame-seeking and dismissal, and 
teamwork is thought to be unnecessary. Initiating quality efforts in a hostile envi-
ronment is a doomed experiment. Unfortunately, many academic medical centers 
and large community institutions lack a history of a supportive culture for QI.

 Legal Issues

An easy way to disable a quality program is to saddle it with legal implications. 
In such a climate, patients will not sign release forms, and the organization 
cannot legally ask for or disseminate information related to quality or safety. 
Because provider contracts do not specify that data can be requested, an orga-
nization’s managers must be creative and innovative in moving these legal 
issues aside without harming the organization, its employees, and the patients 
who receive care.

 Future Trends

The IOM reports heightened public and industry awareness of medical errors 
and quality issues in the healthcare system. Accrediting bodies and regulations 
have prompted healthcare institutions to enhance their QI and quality measure-
ment initiatives to address these issues, resulting in a renewed interest in QI 
across the nation. Similarly, accrediting bodies of health profession education 
are increasingly interested in establishing competencies for upcoming gradu-
ates in the areas of QI and safety. This has resulted in a proliferation of curri-
cula including the early involvement of trainees in QI efforts to enhance 
patient care.

 Alternative Payment Models

In January 2015, the Department of Health and Human Services (HHS) tied 30% 
of payments in Medicare to alternate payment models (APMs) associated with 
quality or value. The aim is for almost all fee-for-service (FFS) payment to be tied 
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to quality or value [30]. APMs include accountable care organizations (ACOs), 
bundled payments, and medical homes [30]. Additionally, recent changes made by 
the Medicare Access and CHIP Reauthorization Act (MACRA) (final ruling 
October 2016) yield incentives to providers participating in APMs. MACRA also 
combines incentives for providers participating in APMs and facilitating the new 
payment models, electronic health records (EHR), value-based payment, and cur-
rent quality reporting into one system called the Merit-Based Incentive Payment 
System (MIPS) [30].

 Accountable Care Organizations

Accountable Care Organizations (ACOs) were created under the Patient Protection 
and Affordable Care Act (PPACA) as a new payment model under Medicare. With 
ACOs, there will be pilot programs to extend the model to private payers and Medicaid. 
Proponents hope that ACOs will allow physicians, hospitals, and other clinicians and 
healthcare organizations to work together more effectively to both slow the growth of 
spending and enhance quality improvement [31]. The success of ACOs will depend in 
large part on whether the Centers for Medicare & Medicaid Services, doctors, private 
payers, and healthcare system leaders can work together to establish a tightly linked 
performance measurement and framework for evaluation. The goal of measurements 
and evaluations is to assure accountability to patients and payers and support rapid 
learning, timely correction of policy and organizational missteps, and broad dissemi-
nation of successful organizational and practice innovations [32].

 Final Thoughts

Healthcare providers armed with knowledge of QI will be key to the success of such 
initiatives and shaping policy in this area, especially if they are supported by regula-
tions that impose consequences to achieve compliance and accountability.
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Chapter 3
Quality Measurement

Linda Harrington

 Executive Summary

Quality measurement is a form of evaluation. It is fundamental for any attempt to 
improve the quality of healthcare. It is necessary for demonstrating current perfor-
mance, setting goals, and validating achievement of those goals. Quality measure-
ment doesn’t have to be overly cumbersome, but it needs to be on target, measuring 
those things that matter, and make a difference in healthcare improvement.

The history of measurement of healthcare quality parallels the history of epidemi-
ology and statistics in the late nineteenth and early twentieth centuries and is inter-
twined with the evolution of health services research in the late twentieth century. 
Quality measurement is now moving center stage in the twenty-first century as 
healthcare moves to a value-based system and the promises afforded through the mas-
sive amounts of electronic clinical data being accumulated. This chapter will focus on 
concepts necessary for the practical application of measurement in quality improve-
ment (QI), highlighting challenges and opportunities related to the digital world.

 Learning Objectives

Upon completion of this chapter, readers should be able to:

• Describe the historical evolution of the science of quality measurement
• Compare the characteristics of structure, process, and outcome measurements
• Construct appropriate measurements for QI projects
• Identify the necessary characteristics of quality measures, including reliability 

and validity

L. Harrington (*)
Baylor College of Medicine, Houston, TX, USA

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-48080-6_3&domain=pdf
https://doi.org/10.1007/978-3-030-48080-6_3#DOI


34

• Evaluate the success of QI projects
• Describe challenges and solutions associated with electronic data
• Identify upcoming trends in the science of quality measurement

 Introduction

Measurement is very familiar to physicians. They routinely interact with different 
types of measurement in research, in practice, and increasingly in quality improve-
ment. With all three types of measurement, discovery occurs when data are col-
lected and analyzed.

Measurement is performed in research to discover new knowledge. Similarly, 
clinical measurement is done to determine a patient’s wellness or illness. The goal 
of quality measurement is to discover the structures and/or processes of care that 
have a demonstrated relationship to positive health outcomes and are under the con-
trol of the healthcare system [1].

The objectives of healthcare quality measurement that have passed the test of 
time are to:

• Provide data to inform quality improvement efforts
• Inspect and certify that an organization or individual meets previously estab-

lished standards
• Compare groups for a variety of purposes, including selective contracting by 

purchasers and choice of providers and practitioners by individuals
• Inform patients, families, and employees about the healthcare decisions and 

choices they face
• Identify and possibly eliminate substandard performers—those whose perfor-

mance is so far below an acceptable level that immediate actions are needed
• Highlight, reward, and disseminate best practices
• Monitor and report information about changes in quality over time
• Address the health needs of communities [2]

Quality measures must be consistent in how they perform and valid in measuring 
what is intended to be measured. Measurement in research must be reliable and 
valid, otherwise threatening the internal validity of a study and as a result generaliz-
ability of the findings. Similarly, clinical measurement must be reliable and valid to 
accurately diagnose patients and evaluate progress.

 Quality Measurement Framework

The most influential framework for guiding quality measurement development is 
from the Institute of Medicine [3] and focuses on the following six aims:
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Safe: Avoid harm to patients from the care that is intended to help.
Effective: Provide services based on scientific knowledge to all who could benefit 

and refrain from providing services to those who aren’t likely to benefit, avoiding 
underuse and misuse, respectively.

Patient-centered: Provide care that is respectful of and responsive to individual 
patient preferences, needs, and values, ensuring that patient values guide all clin-
ical decisions.

Timely: Reduce wait times and sometimes harmful delays for both those who 
receive and those who give care.

Efficient: Avoid waste, including waste of equipment, supplies, ideas, and energy.
Equitable: Provide care that does not vary in quality because of personal character-

istics such as gender, ethnicity, geographic location, and socioeconomic sta-
tus [3, 4].

 Desirable Characteristics of Quality Measurement

The Agency for Healthcare Research and Quality (AHRQ) has put forth the follow-
ing as characteristics of effective quality measurement [5]:

Standardization: Quality measures are standardized at the national level, which 
means that all healthcare providers are reporting the same data in the same way.

Availability: Data will be available for most healthcare organizations being profiled.
Timeliness: The quality measure allows for results to be available by distribution of 

a report when it is most needed by consumers.
Experience: Use of the quality measure demonstrates that it measures actual perfor-

mance, not shortcomings in information systems.
Stability: The quality measure is not scheduled to be eliminated or removed from a 

measurement data in exchange for a better measure.
Evaluability: Quality measures allow for the results to be evaluated as either better 

or worse than other results, in contrast to descriptive information that merely 
demonstrate differences. An example is complication rate, where a lower rate is 
always better.

Distinguishability: Quality measures reveal significant differences among health-
care organizations or other comparators.

Credibility: The quality measure is audited or does not require an audit.
Relevance: The quality measure should be relevant to consumers, providers, clini-

cians, payers, and policy-makers and should be of interest or value to the stake-
holders and the project at hand.

Evidence-Based: Quality measures, especially those related to clinical issues, 
should be based on sound scientific evidence. Measures should clearly link struc-
ture or process to outcomes.

Reliability: Reliability is the degree to which the quality measure is free from ran-
dom error. Measurement indicators and data collection techniques must be stable 
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enough to justify the use of the collected information to make a judgment about 
quality. The same measurement process using the same data should produce the 
same results when repeated over time.

Validity: Validity of a quality measure refers to the degree to which the measure is 
associated with what it purports to measure. A key question to be answered is 
whether the measures selected to indicate the presence or the absence of quality 
actually represent quality in patient care.

Feasibility: Quality measures should be realistic and practical to collect and ana-
lyze. Measures that require too much time, money, or effort to collect may not be 
feasible to use.

 History

The science of quality measurement is commonly recognized to have originated in 
the work of Florence Nightingale and her reports to the British parliament on mor-
tality rates in British field hospitals during the Crimean War. Her early efforts to 
quantify healthcare were coupled with the birth of modern concepts of infection 
control, giving credence to the idea that measurement is needed for improve-
ment [6].

Several decades later, Ernest Codman linked the interest in mortality to invasive 
procedures [7]. His exploration of postsurgical mortality can be considered the start 
of investigations into hospital outcomes. Codman is also credited with the notions 
that hospitals should have organized medical staffs and records of patient care—
essentially the birth of structural measures.

The next major development in the measurement of quality occurred outside of 
healthcare in the interval between the World Wars. Walter Shewhart developed a 
branch of new statistics called statistical process control while working on the man-
ufacture of telephones [8]. Perhaps his most important contribution was a change in 
the focus of measurement from the quality of products themselves to the steps 
required to produce those products. His other major contribution was a method to 
identify shifts in the manufacturing process that were statistically meaningful, a 
method that was simple enough to be implemented easily by individuals who did 
not have advanced scientific training. These shifts took the form of batches of prod-
uct that differed significantly from other batches.

Arguably, the most influential contribution to measurement of healthcare quality 
occurred in the early 1960s when Donabedian began to explicitly differentiate the 
quality measures related to structure, process, and outcome [9]. The relative impor-
tance of process and outcome measures is still a subject of discussion in the contem-
porary literature, and Donabedian’s general framework remains the dominant 
paradigm. Together, the three measures provide the best and most complete picture 
of quality.

In the last decade of the twentieth century, considerable efforts were made to 
implement approaches to quality measurement from industries outside of healthcare. 
One such approach is to apply measures of process and outcome to multiple domains 
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of value across the organization. Kaplan and Norton originally advocated this 
approach in the information technology industry [10]. Batalden and Nelson brought 
it to healthcare in the very practical form of scorecards and dashboards [11]. 
Embedded in measurement tools is the understanding that the consideration of indi-
vidual measures alone can be misleading, if not dangerous, because healthcare is a 
complex system subject to unintended consequences and that multiple perspectives 
(e.g., patient, provider, payer) must be considered in the design of a useful measure-
ment system.

One of the most significant changes in quality measurement that has occurred in 
more recent history is the movement of healthcare from a volume-based model to a 
value-based model. Physicians are now being evaluated and reimbursed for quality, 
elevating the importance of quality measurement. The simultaneous implementa-
tion of electronic health records (EHRs) affords the opportunity to improve the 
collection and reporting of quality measures. Yet, significant challenges exist.

While EHRs have created improvements, such as electronic prescribing and 
increased access to patient records from any wired location, they have also created 
new challenges relevant to quality measurement, specifically the data [12]. EHR 
data are being degraded with preconfigured data entry aids such as documentation 
templates, macros, smart phrases, default text, copy-paste and copy-forward func-
tionality [13], as well as overuse of alerts resulting in alert fatigue and overrides. 
These impact the characteristics and value of quality data.

Prior to EHR data, claims data were often used in quality improvement. In 2007, 
Tang et  al. published a study funded by the Centers for Medicare & Medicaid 
Services comparing methodologies calculating quality measures based on adminis-
trative data, sometimes referred to as claims data, versus clinical data derived from 
EHRs [14]. The researchers sought to understand whether there was a significant 
difference in identifying patients with diabetes mellitus and associated quality mea-
sures between the more granular or detailed clinical data and claims data that are 
aggregated from clinical data. Using a random sample of 125 patient records, the 
researchers found 75% of diabetic patients were identified by manual review of the 
EHR, considered the gold standard at the time, compared to 97% of diabetics identi-
fied using queries of the EHR. As a result, there was a statistically significant differ-
ence in the quality measures for frequency of HbA1c testing (97% vs. 68%, 
p < 0.001), control of blood pressure (61% vs. 45%, p = 0.05), frequency of testing 
for urine protein (85% vs. 55%, p < 0.001), and frequency of eye exams for diabetic 
patients (62% vs. 41%, p < 0.03) [14].

It is important to note that claims data today are largely derived from EHR data. 
In fact, many healthcare professionals suggest that EHRs were designed first and 
foremost to capture data for the purposes of submitting claims. As such, claims data 
derived from EHRs are subject to the same issues of data quality mentioned previ-
ously. Thus, the quality of data used in QI is an ongoing challenge.

While organizations struggle to ensure the quality of data and thereby quality 
measurement, there is an ongoing increase in the number of quality measures 
expected of physicians that are inefficient and imbalanced [15]. There are measures 
that are duplicative, such as multiple measures for the same condition on follow-up 
care that use different time reporting requirements. Some quality measures overlap 
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one another, such as diabetes composite measure and separate hemoglobin A1c mea-
sure. The ease in capturing some data and difficulty with other data has resulted in an 
overrepresentation and underrepresentation of measures. For example, there are sev-
eral measures related to childhood immunizations and few related to chronic care. 
Given the evolution in quality measurement and the challenges being faced, there are 
some fundamental concepts in the types of quality measures that have sustained.

 Types of Quality Measures

The gold standard for defining quality measurement remains Donabedian’s three- 
element model of structure, process, and outcome [9].

 Structural Measures

Structural measures relate to the ability of an organization to provide high-quality 
care associated with a healthcare setting, including its design, policies, and proce-
dures. The underlying assumption is that healthcare organizations that have the nec-
essary quantity and quality of human and material resources and other structural 
supports are best prepared to deliver quality healthcare. Examples of structural mea-
sures include the availability of appropriate equipment and supplies in a hospital 
setting and the education, certification, and experience of clinicians in an institution. 
Structure-focused measures often are easy to access. Healthcare organizations rou-
tinely maintain data on equipment and supply inventories, staffing, patient acuity, 
and staff qualifications.

 Process Measures

Process measures are more often referred to today as performance measures. They 
are used to evaluate if appropriate actions were taken for an intended outcome and 
how well these actions were performed to achieve a given outcome. The underlying 
clinical assumption is that if the right things are done right, the best patient out-
comes are more likely to occur [16]. An example of an evidence-based process 
measure to assess the quality of care for a patient with acute myocardial infarction 
is the proportion of patients admitted with this diagnosis (without beta-blocker con-
traindications) who received beta-blockers within 24 hours after hospital arrival.

Four criteria for successful process measures include the following:

• A strong evidence base demonstrating that the care process represented by the 
process measure leads to improved outcomes.

• The process measure accurately represents whether the evidence-based care pro-
cess was provided.
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• The measure addresses a process that has few intervening care processes that 
must occur before the improved outcome is realized.

• Deploying the process measure has little or no chance of introducing unintended 
adverse consequences.

Process measures that meet all four criteria are most likely to improve patient 
outcomes [17].

Example: Process Measure for Diabetes

 Outcome Measures

Outcome measures seek to capture changes in the health status of patients following 
the provision of a set of healthcare processes and include the costs of delivering the 
processes. The patient is the primary focus, and outcome measures should describe the 
patient’s condition, behavior, and response to or satisfaction with care. Outcomes tra-
ditionally are considered results that occur as a consequence of providing healthcare 
and cannot be measured until the episode of care is completed. Episodes of care may 
include hospitalizations, physician office visits, or care provided in post-acute care 
settings. For example, to assess the quality of care for patients with acute myocardial 
infarction admitted to a coronary care unit, the outcome measures may be related to 
incidence of reinfarction and patient satisfaction with the care received in the unit.

Outcome measures provide an indirect measure of the overall quality of an organi-
zation and can provide trending and benchmarking opportunities to demonstrate prog-
ress. On the other hand, outcomes can be influenced by factors that are not measured 
or are beyond the control of clinicians, such as genomics, case mix, and socioeco-
nomic or environmental influences. As a general rule, the more structure and process 
variables a QI project employs, the greater the reliability of outcome measures [18].

Historically, quality measurement has focused primarily on outcomes. Today, 
structure and process measures provide important insights, illuminating which areas 
to address to improve outcomes. Structure and process provide direct measures of 
quality and thus yield more sensitive measures of quality, which can direct clini-
cians to the most effective ways to improve patient care. To be valid, however, struc-
ture and process must be empirically related to outcomes and be able to detect 
genuine differences in patient care. To maintain validity, they also must continually 
be reviewed and updated in accordance with current science (i.e., evidence).

Example: Outcome Measure for Diabetes

Percentage of patients whose hemoglobin A1c level was measured twice in 
the past year

Average hemoglobin A1c level for population of patients with diabetes in the 
past year
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 Bundled Measures

The Institute for Healthcare Improvement (IHI) developed the concept of “bundles” 
to assist healthcare providers in providing reliable care for patients undergoing spe-
cific treatments with known inherent risks [19]. A bundle is a package of interven-
tions that must be applied for every patient every time. The power of bundles is 
related to the underlying evidence.

Example: Ventilator Bundle Measures

 Balancing Measures

Balancing measures are important for illustrating whether unintended consequences 
are introduced during quality improvement initiatives. For example, a balancing 
measure of hospital readmissions is important when the goal is to reduce length of 
stay. Another example of a balancing measure is the incidence of hyperglycemic 
episodes in intensive care when trying to reduce the number of hypoglycemic 
episodes.

 Benchmarking

Quality improvement plans often include benchmarking, an effort to determine the 
current status of quality and compare it to the highest performers internal to an 
organization or external to the organization (e.g., comparing performance with 
competitors) [20]. An Achievable Benchmark of Care (ABC), as identified by Kiefe 
et al., is produced by benchmarks that (1) are measurable and attainable, (2) are 
based on the achievements of the highest performers, and (3) provide an appropriate 
number of cases for analysis [21].

 Constructing a Measurement

Quality measures are constructed in several ways including proportions or percent-
ages, ratios, means, medians, and counts [22]. The choice of measure depends on 
the goal trying to be achieved.

Process measure: Percentage of intensive care patients on mechanical ventila-
tion for whom all four of the ventilator bundle interventions are documented.
Outcome measure: Number of ventilator-associated pneumonias per 1000 
ventilator days.
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 Proportion

Comparisons of quality measures within systems and across providers require stan-
dards for how quality measures are expressed. The generally accepted standard for 
the expression of quality measures involves a numerator and a denominator. The 
numerator describes the desired characteristics of care, and the denominator speci-
fies the eligible sample. For example, in the treatment of heart failure patients, the 
numerator for one possible proven measure is the number of people who actually 
receive beta-blockers, and the denominator is the number of people who are eligible 
to receive beta-blockers. Together, the numerator and denominator provide a mea-
sure of insight into the quality of the treatment of heart failure with beta-blockers.

 Ratio

Ratio measures are often structural measures denoting the capacity of a healthcare 
provider. Examples include the ratio of providers to patients, hospitalization per 
10,000 residents of a targeted area, staff-to-patient ratio, or percent of heart failure 
patients tracked in a registry. Interpretation can be tricky as sometimes higher val-
ues are better, whereas at other times lower values are the goal.

 Mean and Median

Means and medians are often used to measure processes. A commonly used exam-
ple would be the median time an eligible patient arrives in the emergency depart-
ment to the administration of fibrinolytic therapy. This measure captures timeliness 
of treatment when time is an important factor in the outcome of care. Like ratios, the 
interpretation of means and medians must be carefully examined as high values or 
low values may be good or bad depending on the context.

 Count

Counts are quality measures often seen in surveillance such as the investigation of 
adverse outcomes. Examples include foreign body left in surgical patients or trans-
fusion reactions. They cannot be used for comparison purposes across providers as 
they lack specification of the population.

Several factors should be considered when constructing a quality measure: the 
age of the persons included, the measurement period, the system or unit being 
examined, and whether the measure will be within a program of care, across an 
entire healthcare setting, or local, or national should be identified and taken into 
account [23].
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 Timing of Measurements

 Baseline Measurement

Almost all quality improvement processes, projects, or programs begin with the 
measurement of quality in its current state, which is known as a baseline measure-
ment. Baseline measurements use many types of quantitative and qualitative data as 
indicators and allow a supporting analysis and an eventual judgment to be made 
about the status of medical quality at that point in time.

In Table 3.1, a baseline assessment is shown for a group of patients with diabetes 
whose hemoglobin A1c levels were evaluated in Year 1. This evaluation was used to 
design a QI project and to determine the change in hemoglobin A1c levels after 1 
year of intervention.

The drawback to baseline measures is that they provide snapshots of measured 
characteristics of structure, process, or outcomes at one point in time. Measurement 
at another time can only be interpreted as higher or as lower than baseline and does 
not indicate actual or sustained improvement. Measurement tools that allow for 
trending are discussed in the next section.

Table 3.1 Baseline assessment: hemoglobin A1c levels at baseline and after a 1-year intervention 
for patients with diabetes

Member interventions
Applied program
  Stratification of diabetic population
  Special needs case management
  Outreach activities and education
Referrals to employer program
Provider interventions
Contacted physician and coordinated information
Sponsored a physician education program
Member outcomes
Improved diabetes control
  Lowered hemoglobin A1c
Direct cost savings
Reduced hospital readmission rate for diabetes

Hemoglobin A1c levels
Year 1 Year 2

N 212 212
Median 7.30% 7.10%
Average 7.62% 7.39%
% of patients with values <7.5% 54.7% 60.8%
% of patients with values >9.5% 16.5% 11.3%
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 Trending Measurements

 Run Chart

A run chart is a quality tool used to identify trends by measuring changes in struc-
ture, processes, or outcomes over time. The run chart is created in an XY graph in 
which the x-axis represents time and the y-axis represents the aspect of the struc-
ture, process, or outcome being measured. A central line, if used, indicates the 
median of the data.

A run consists of consecutive points below or above the central line indicating a 
shift in the structure, process, or outcome measure being examined. A trend is a 
steady inclining or declining progression of data points representing a gradual 
change over time. Figure 3.1 provides an example of a run chart measuring length 
of stay over time.

This run chart shows a decreasing trend in length of stay, which suggests that 
interventions targeting a reduction in length of stay may be effective, assuming aver-
age daily census and patient acuity have remained similar over time. Run charts pro-
vide ready information on runs and trends in structure, process, and outcomes and are 
easy to construct and interpret. For more statistical power, control charts are preferred.

 Control Chart

Control charts are most often used with process measures and are a more sensitive 
tool than run charts. The focus is on process variation. Additional features include a 
central line composed of the mean value of the data and upper control limits (UCL) 
and lower control limits (LCL) typically representing three standard deviations 
from the mean.
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Fig. 3.1 Example of a run chart for average length of stay
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A statistical control chart is a graph that represents the continuous application of 
a particular statistical decision rule to distinguish between normal and abnormal 
variations. Figure 3.2 shows a statistical control chart for the number of visits per 
day for a provider organization and covers each day. The threshold is the point at 
which intensive evaluation or action is taken.

Case Study • • •

Cardiac Services: Dartmouth-Hitchcock Medical Center
The cardiac services unit at Dartmouth is one of the pioneers in contempo-

rary approaches to measurement and improvement of healthcare quality. In 
their work, measurement has been used as a central tool for tracking and 
improving care [24]. They have argued persuasively that measurement of 
clinical process and outcome must be controlled by the clinicians delivering 
care. Several key principles defined their approach.

Clinicians were involved in the design of a panel of measures that were 
both useful to them in their daily practice and useful to administrators and 
external stakeholders. This panel encompassed the entire process of care and 
contained a balanced set of cost and quality measures. Patient-centered mea-
sures (e.g., satisfaction, functional status) were incorporated along with other 
traditional measures of process and outcome (e.g., mortality, morbidity). 
Details concerning variations were presented, as were aggregate measures 
over time. In addition, current variation was evaluated against historical per-
formance using statistical control charts.

Data for the project were obtained by chart abstraction in the perioperative 
period (i.e., at 3 weeks after surgery for satisfaction, at 6 months after surgery 
for functional status). Process variables were obtained in real time. The SF-36 
indices of physical functioning, role functioning, bodily pain, and general 
health were used for the functional status measures. Among the measures of 
the surgical process were pump time, percent returning to pump, percent reex-
plored for bleeding, and internal mammary artery usage. Control charts were 
used with the surgical process data.

Control charts also were used for early detection of quality issues, allow-
ing for near real-time correction. For example, the team was able to detect an 
increase in sternal wound infections by using a technique called a “successes 
between failures” chart to identify infrequent events and differentiate them 
from chance occurrences. This control chart allowed the team to decide if the 
increase in infections was due to random variation or a process shift. Because 
they used real-time data, they were able to quickly identify the process change 
related to this increase in infections and to correct it. Conventional methods 
usually result in delayed identification and more adverse events before solu-
tions are found.

The results from this initiative are striking, although they cannot be attrib-
uted to measurement alone. Coronary artery bypass graft-related mortality 
dropped from 5.7% to 2.7% in a 2-year period; the average total intubation 
time decreased from 22 hours to 14 hours; and the number of patients dis-
charged in fewer than 6 days increased from 20% to 40%.
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 Interpreting Quality Measures

 Appropriateness Model

There are many ways to interpret quality measures. The IHI advocates an “all-or- 
none” approach or Appropriateness Model to generate composite scores [22]. For 
example, if a patient with diabetes is expected to have a laboratory test, an eye 
exam, and a foot exam, failure to do any of these would result in failure of the com-
posite measure of preventive diabetes care. The score reported reflects the propor-
tion of patients who receive all the care recommended for them.

The AHRQ uses the Appropriateness Model to arrive at composite scores and to 
produce a comprehensive overview of the quality of care delivered in the United 
States. Composite measures based on this model are an increasingly large 
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component of the report. AHRQ has chosen the Appropriateness Model because it 
reflects the philosophy that all citizens must receive all of the care that meets a high 
standard of evidence.

 The 70% Standard Model

A variation of this method sets the threshold at less than 100%, usually at 70% (the 
70% Standard). Although the all-or-none approach of the Appropriateness Model 
strives for perfection (and consequently results in lower scores than another method 
using the same dataset), this approach and the 70% standard are sensitive to the 
number of indicators included in the composite.

 Opportunity Model

Another common approach is the Opportunity Model where the number of opportu-
nities to deliver care is summed to create the denominator and the number of cases 
in which indicated care is delivered is summed to create the numerator. The result-
ing percentage reflects the rate at which indicated care is delivered without penal-
izing some appropriate activities for the omission of others. This approach has been 
adopted by the CMS to reward hospitals for high performance (via pay for perfor-
mance) in the Premier Hospital Quality Incentive Demonstration Project and inter-
nally in the Department of Veterans Affairs.

 Program Evaluation

Program evaluation is necessary to measure the overall success of QI programs or 
projects and is usually conducted using two methods: formative evaluations and 
summative evaluations.

 Formative Evaluations

Formative evaluations involve routine examination of data on program activities 
and provide ongoing feedback about components of the program that work and 
those that require intervention. Dashboards and scorecards are tools used in forma-
tive evaluations to track and trend quality improvement activities on a monthly 
basis. They highlight key quality improvement initiatives and identify successful 
progress, thereby allowing for timely intervention as necessary. For example, the 
use of a dashboard for critical care may report monthly compliance with a ventilator- 
associated pneumonia bundle.
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 Summative Evaluations

Summative evaluations are more formal and occur less often than formative evalua-
tions, typically annually. Their focus is on measuring and determining the outcome 
or the effectiveness of the quality improvement program. The information evaluated 
is used to make decisions about the program, such as the need for more resources or 
education or perhaps better communication.

Effective program evaluations, whether formative or summative, are those that 
provide actionable information to program participants and management. Synthesis 
and use of information gleaned from program evaluations promote the continuous 
development of the quality improvement program.

One aspect of program evaluation that should not be overlooked is the ongoing 
assessment of the costs of quality measurement [25]. These include both direct costs 
associated with quality measurement operations and variable costs related to spe-
cific measures. Understanding the costs of quality measurement enables organiza-
tions to prioritize measures, understand the magnitude of costs, and ideally spur 
innovation in cost-effective quality measurement.

 Quality Measurement in the Digital Age

Innovations in the digital age will continue to change quality data, measurement, and 
analyses. Data are largely digitized, albeit with an abundance of manual data entry, 
especially as it pertains to EHRs. Types of quality measures, specifically Donabedian’s 
three-element model of structure, process, and outcome, will conceptually continue 
but will evolve operationally as they become more technologically based [26].

Quality measurement will become increasingly applied in real time, affording 
more rapid analyses and improvement. This will be enabled by the expanding use of 
sensors and data captured electronically [27]. Advances in analytics will afford 
faster and more powerful analyses of digitized data that are big, dark, and deep [28].

 Big Data

Big data refers to “data whose scale, diversity, and complexity require new architec-
ture, techniques, algorithms, and analytics to manage it and extract value and hidden 
knowledge from it” [29]. The goal of big data is to gain new insights and improve 
decision-making [30].

Big data involves what is commonly referred to as the 4Vs, i.e., volume, variety, 
velocity, and veracity [31]. Volume is defined as the vast amount of data generated 
every second. How much data constitutes big data is currently undefined. Variety 
refers to the range of data types and sources. This can include structured and 
unstructured text, images, numbers, and signals such as those from sensors. Velocity 
is defined as the speed at which data are generated. Lastly, veracity is the accuracy 
and reliability of data [31].
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 Dark Data

Dark data include all the unstructured data gathered in healthcare. These include 
text, images, audio recordings, as well as signals for wearable sensors, biometric 
data, retinal scans, and more. Dark data represents 80% of all data generated and is 
predicted to increase to 93% by 2020 [32]. Advances in computing power allow for 
increasing use of dark or unstructured healthcare data.

 Deep Data

Deep data involve large amounts of data collected per patient [33]. These data pro-
vide a more complex view of patients. Value is derived through the time stamp and 
context of the deep data.

EHRs today do not offer big, dark, or deep data. While they have volume, EHRs 
lack the variety and velocity, slowed largely by manual data entry. Veracity is also 
an issue [34, 35]. Big data in healthcare will be uncovered with the addition to EHR 
data of genomic data and patient-generated data that is not episodic interactions 
with the current delivery system but instead involves lifestyle data. It is not until 
healthcare moves away from transactional data to a more dimensional, non- 
transactional data model will we receive better information on performance and 
better support for decision-making and quality improvement.

 Future Trends

We believe that quality measurement as a science will be the future [36]. A conver-
gence of factors supports the need for increased rigor in quality measurement, 
including ongoing issues in the delivery of quality patient care, pay for performance, 
and growing consumer awareness. The desire to improve the rigor of measurement 
parallels the need to improve quality and safety in patient care. Timely acquisition 
and analysis of sound data through the increasing use of information systems and 
the use of reliable and valid measurement tools are essential. Rigorous quality mea-
surement promotes the generalizability of findings in quality improvement initia-
tives, expanding their usefulness to the larger patient population.

CMS’s pay-for-performance reimbursement strategy uses quality measure-
ment to reward providers and practitioners for complying with evidence-based 
standards for providing patient care. By rewarding quality, the hope is that com-
pliance with new efficacious treatments will increase and clinical outcomes will 
improve. Chapter 9 will provide more details on CMS’s pay-for-performance 
strategies.
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We believe that in addition to payers, consumers will drive improvements in qual-
ity measurement. Consumers are increasingly interested in healthcare delivery, espe-
cially as they assume greater responsibility for the cost of care, through increasingly 
higher premiums, deductibles, and co-pays and become more active in monitoring 
their own health through telehealth, mHealth (mobile health), and other approaches.

Anything can be measured. How well something is measured is another issue. 
The caveat to the adage “Any data are better than no data” is the reality that bad data 
are worse than no data [37]. Bad data misclassify physicians and hospitals, provide 
misinformation to healthcare consumers, and waste time and resources.

The goal is to measure quality by focusing on the right structure, process, and 
outcome measures that are relevant, meaningful, important, evidence-based, reli-
able, valid, and feasible. Improving the quality of data being input into EHRs while 
increasing automation of data capture is critical to more timely analyses, preven-
tion, and earlier intervention.

Lastly, increasing reporting requirements from multiple agencies has resulted in 
quality measurement becoming untamed [38]. According to Don Berwick, we need 
to reduce excessive measurement by 50% [38]. The goal is clear—make quality 
measurement meaningful.

Acknowledgments Harry Pigman, MD, MSHP, for his key contributions to the prior edition of 
this work.
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Chapter 4
Patient Safety

Philip J. Fracica and Elizabeth A. Fracica

 Executive Summary

The Institute of Medicine (IOM) report To Err Is Human brought to the forefront the 
issue of medical errors and the resulting risks to patient safety and preventable 
adverse events [1]. Recognition that high-reliability organizations (HROs) such as 
aviation and the nuclear power industry improved safety by focusing on organiza-
tional processes led to a closer examination of organizational issues in healthcare. 
Today, there is more of a focus to create a transparent culture that addresses safety 
from an organizational perspective.

There are a number of tools, systems, methodologies, resources, and patient 
safety products used to guide the implementation of safe practices. Analytic tools 
can provide powerful insight into the causes of a poor outcome. Understanding the 
causes of errors and failures is important; using that understanding to change the 
process is critical to improvement. Designing systems that make it difficult for peo-
ple to make mistakes, and easy for them to do the right thing, is often referred to as 
“hard wiring” for reduced risk. There are several standard strategies that consis-
tently improve the safety and reliability of processes, including those listed below, 
to be discussed in detail in this chapter:

• Reduced reliance on memory with automation, algorithms, and easily accessible 
references

• Simplification through reduction of unnecessary process steps and hand-offs
• Standardization to reduce variation
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• Use of constraints to eliminate undesired behavior and forcing functions to 
assure desired behavior

• Careful and appropriate use of protocols and checklists
• Improved access to information at the point of care
• Reduced reliance on vigilance through automation, alarms, and scheduled 

monitoring
• Cautious use of automation to avoid introduction of new errors, to avoid staff 

complacency, and to maintain individual responsibility

 Learning Objectives

Upon completion of this chapter, readers should be able to:

• Describe the history and development of patient safety initiatives
• Discuss a systems approach to the prevention of errors
• Describe the different types of errors that pose risks to patient safety
• Identify issues in organizational culture than can affect error reporting
• Describe processes to identify and analyze errors
• Explain how teamwork and crew resource management can improve patient 

safety

 History

From the time of Hippocrates, the primary goal of medicine has been to improve the 
health of individuals, or at least to “do no harm.” In the nineteenth century, physi-
cians recognized that infections could be acquired at the hospital, and Semmelweis 
proposed handwashing prior to patient contact to decrease puerperal fever [2]. 
Unfortunately, 150 years after Semmelweis’s proposal, handwashing is still not uni-
versal. In the early twentieth century, Codman listed errors due to deficiencies in 
technical knowledge, surgical judgment, diagnostic skills, and equipment as causes 
for unsuccessful treatments [3]. Schimmel studied adverse events in a group of hos-
pitalized patients in 1964 and reported that 20% of patients admitted to medical 
wards suffered an adverse event and that 6.6% of the adverse events were fatal [4]. 
Since Schimmel’s initial report, there have been multiple studies reporting an 
adverse event rate of 2–4% of hospital admissions [5]. In 1994, Lucian Leape 
brought a new perspective on errors in medicine by focusing on the psychology of 
error and human performance, arguing that fundamental change would be needed to 
reduce errors [5]. This was followed by an Institute of Medicine report focusing on 
the issue of the quality of healthcare [6]. Media attention to high-profile adverse 
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events cases raised awareness of safety issues in the healthcare system, prompting 
the landmark IOM report on medical errors and patient safety, To Err is Human [1].

Anesthesia is the epitome of success in patient safety efforts to reduce medical 
errors. The field’s focus on detecting adverse events and prevention of harm has led 
to a decrease in the number of anesthesia-related deaths from 3.7/10,000 anesthetics 
to 1–2/200,000 in ASA I or II patients [7], reaching the levels achieved by HROs 
such as aviation.

In the past decade, there has been continued and increasing attention focused on 
improving the quality of healthcare outcomes and patient safety. Although signifi-
cant progress has been made since the publication of To Err is Human, a 2015 report 
by the National Patient Safety Foundation found that the degree of improvement has 
been rather limited and that patients continue to experience significant harm from 
the healthcare system [8]. The report noted that the challenge of improving health-
care safety is a considerably more complex challenge than was previously 
understood.

 Error as a Systems Issue

Systematic studies of organizational accidents have led to an understanding that 
errors do not occur as isolated events but are shaped by the nature of the organiza-
tion in which they occur. This insight has led to a deeper understanding of how 
organizations act as complex adaptive systems and how system factors can contrib-
ute to errors. The metaphor of a sword or spear has been used to describe the dichot-
omy between the work itself and the processes that support that work, with the term 
“sharp end” serving as a label for the direct action elements of work and “blunt end” 
serving as a convenient term for the support functions of work. In his book, Human 
Error, British Psychologist James Reason defines an unsafe act as “an error or a 
violation committed in the presence of a potential hazard” [9]. Unsafe acts can be 
direct hazards or can act to weaken existing defenses. These errors, referred to as 
active failures, occur at the sharp end. When accidents occur, active failures are 
often identified and blame commonly assigned to one or more individuals at the 
sharp end. This focus on the sharp end has been described as the “person approach” 
because it emphasizes assigning blame to individuals. A problem with this approach 
is that active failures are virtually never intentional and are usually not random 
occurrences.

Errors tend to fall into recurrent patterns. A focus on individual culpability for 
error can divert attention away from a systems approach to uncover the cause of the 
error. Investigations of errors which identify an active failure by an individual as the 
principal or sole cause of an error with harm often fail to identify the full range of 
failures that contributed to the adverse outcome. Active failures of individuals are 
commonly symptoms of overlooked, deeper latent conditions.
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 Latent Conditions

Examples of latent conditions include poor supervision and training, poor design of 
work tasks, inadequate staffing levels, impractical and unworkable processes, inad-
equate tools, and poorly designed and implemented automated systems. Each of 
these latent conditions can contribute to an increased frequency of active failures as 
well as weaken the barriers that protect patients from harm. Latent conditions can 
be thought of as scattered holes within these protective barriers, or layers of defense, 
like a series of slices of Swiss cheese [10] (see Fig. 4.1). Latent conditions are rep-
resented by existing holes in layers. Active failures can be represented as new holes 
that are created. Harm results when an occasional hazard travels along a “golden 
trajectory” along which the holes in the slices all line up, allowing the hazard to 
make its way through all of the safeguards and result in an accident. This is a useful 
conceptual model because it makes it easy to see how the frequency of hazards in 
conjunction with the number and adequacy of the layers of defense interact to pro-
duce an accident. It is accepted that most accidents occur when an unlikely combi-
nation of multiple failures, each insignificant alone, combine to create the necessary 
circumstances to allow a disaster to occur.

Many levels contribute to the healthcare system, and each provides a frame of 
reference within which to identify latent factors that can contribute to patient harm.

Fig. 4.1 The Swiss cheese model of hazards, defenses, barriers, and accident trajectories that 
produce harm. Republished from Wikimedia Commons, https://commons.wikimedia.org/wiki/
File:Swiss_cheese_model_of_accident_causation.png, under the Creative Commons Attribution-
Share Alike 3.0 Unported (CC BY-SA 3.0) license: https://creativecommons.org/licenses/
by-sa/3.0/deed.en
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 Active Failures

The study of active failures reveals that the majority do not occur due to negligence 
or disregard [11]. Most healthcare errors are made by individuals who are compe-
tent and well intentioned. Active failures can be viewed as the failure to achieve a 
desired outcome that occurs when the wrong plan is selected or when the right plan 
is poorly executed.

Active failures are classified in terms of the type of cognitive activity involved 
and intentionality. James Reason proposed the Generic Error Modeling System 
(GEMS) of classification of errors which categorizes in terms of three common 
types of cognitive activities: skill-based, rule-based, and knowledge-based 
activity [9].

 Skill-Based Activity

Skill-based activity is characterized as a familiar task, performed by an experienced 
individual. It is rapid, automatic, and effortless and requires little conscious feed-
back. Obtaining and recording vital signs, dispensing medication, and stocking sup-
plies by experienced individuals are examples of healthcare skill-based activities. 
Active failures of skill-based activities can also be described as failures of execu-
tion. The individual intends to perform the correct activity but unconsciously devi-
ates from the intended task. Anyone who has planned to make an unfamiliar stop on 
the trip home from work only to proceed directly home has personally experienced 
a skill-based activity failure.

Slips, lapses, omissions, duplications, and confusion are examples of errors of 
skill-based activity. When tasks fall into predictable patterns, then routine and habit 
are important contributors to success. However, when circumstances require some 
deviation from routine and attention wavers, individuals naturally revert to a famil-
iar habit. For example, if it is routine to administer a cephalosporin antibiotic as 
surgical prophylaxis for a particular procedure, it would be expected that the antibi-
otic might be unintentionally administered to a patient undergoing the procedure 
despite a known cephalosporin allergy.

 Rule-Based Activity

Rule-based activity can be accomplished by breaking the task up into a group of 
“if-then” rules. Mistakes in this category are errors that involve a wrong intention or 
plan and are the cause of active failures of rule- and knowledge-based activities. The 
wrong plan may be selected because a bad rule is being used, a good rule is being 
misapplied, or other relevant rules are being ignored.

Often complex processes, such as the development of a diagnostic and therapeu-
tic plan, are reduced to the application of appropriate rules and result in mistakes 
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based on rule-based activity failure. For example, the use of routine empiric therapy 
for community-acquired pneumonia for a patient with significant immune compro-
mise would represent a rule-based mistake. As medical knowledge advances and 
more protocols and algorithms are validated, many knowledge-based activities 
have, and will, become rule-based activities. Computerized “expert systems” that 
apply intricate systems of interacting rules and algorithms to manage difficult clini-
cal situations may further blur the distinction between rule-based and knowledge- 
based activities in the future.

 Knowledge-Based Activity

Knowledge-based activity occurs with a novel task. It tends to be slower, requiring 
conscious thought, mental effort, and awareness. Knowledge-based activities are 
those where the intended outcome cannot be achieved by the mere application of 
rules. Failure to establish the correct diagnosis and therapy in a challenging case is 
an example of the failure of a knowledge-based activity. Errors in knowledge based 
activities are referred to as mistakes.

 Human Factors as a Cause of Errors

Inherent limitations to human performance, referred to as human factors, contribute 
to the occurrence of errors. Understanding human factors is essential to effectively 
identify the root causes of errors and facilitate the design of systems that are error 
resistant. Strategies to reduce failures of skill-based activity include work flow 
design that reduces interruption and distractions, the use of checklists, conscious 
pauses, forcing functions, and automation. Human factors are important determi-
nants of skill-based errors and also influence more complex knowledge-based 
problem- solving activities. For example, consider confirmation bias and the ten-
dency to favor solutions that have been initially identified in lieu of potentially bet-
ter solutions and to selectively filter data to reinforce a chosen course.

Once a physician arrives at a tentative diagnosis (even if incorrect), there is a 
tendency to emphasize information that supports the diagnosis and minimize con-
flicting data. In order to avoid confirmation bias, it is better for two individuals to 
independently make a calculation or observation and compare results rather than for 
one individual to “check” the result of another. The problem of diagnostic error has 
been identified as a significant patient safety challenge that is heavily influenced by 
human factors affecting cognitive performance.
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 Fatigue

Although physicians have traditionally worked prolonged hours, the impact of sleep depri-
vation on medical errors received more attention after the death of Libby Zion [12, 13].

Healthcare workers are exposed to multiple factors that put them at increased 
risk for developing fatigue. These include nonstandard schedules (shift work and 
night shifts), interaction with and responsibility for acutely ill patients, need for 
continuous vigilance, work-related stress and physical fatigue, and inadequate rest 
and sleep.

Sleep loss and disruption of circadian rhythm has been shown to affect perfor-
mance; Dawson reported that the performance of an individual without sleep for 
24 h is similar to one with a blood alcohol level of 0.1% [15]. Sleep loss and fatigue 
can result in depression, anger, anxiety, irritability, and decreased psychomotor 
function. Sleep loss results in nano-naps, where the individual falls asleep for a few 
seconds at a time without realizing it [16]. These brief lapses increase the potential 
to make an error.

Case Study • • •
Death of Libby Zion

Libby Zion was an 18-year-old woman admitted to a New York hospital 
with fever and agitation, who died within eight hours. Her father, journalist 
Sidney Zion, suggested that inadequate supervision of house staff, high work-
load, and long hours led to errors in her care that resulted in her death. As a 
result of this incident, the Bell Commission was formed to review the prac-
tices and suggest changes. Although the commission reported that both super-
vision and work hours were a concern, the issue of work hours received more 
publicity. As a result, the state of New York mandated changes in resident 
work hours in 1989. The limitation on work hours was adopted by the 
Accreditation Council on Graduate Medical Education (ACGME) in 2003.

These changes were controversial within the medical profession for a num-
ber of reasons: the need for increased hand-offs, which itself could cause 
additional errors; the lack of convincing data to support the perception that 
longer shifts adversely impact patient care; and the concern about loss of pro-
fessionalism. However, most training programs voluntarily implemented the 
changes due to the threat of losing accreditation and the possibility of govern-
ment legislation. Research investigating the effects of these changes has indi-
cated improvement in resident well-being with a lesser defined impact on 
clinical outcomes. Particularly in medical-surgical specialties, there is evi-
dence that reduced training hours may adversely affect experience and educa-
tional outcomes [14].
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Shift work increases the risk of fatigue because of inadequate rest between shifts 
and decreased ability of the body to adjust to changes in shift between day and 
night. The two most vulnerable periods of the day are mid-afternoon (around 3 p.m.) 
and early morning (around 3 a.m.). Nursing shifts longer than 12 h and work weeks 
longer than 40 h are risk factors for fatigue and increased errors [17, 18]. The effects 
of fatigue become cumulative if the rest periods are inadequate, resulting in the 
development of chronic fatigue. Multiple interventions have been implemented in 
the past few years to address fatigue in healthcare workers, particularly among phy-
sicians in training. The interventions include limiting the number of duty hours and 
altering schedules to allow for adequate rest between on-call hours, providing nap 
periods during the shift, the strategic use of stimulants, avoiding scheduled double 
shifts for nurses, providing bright lighting, supporting the development of healthy 
sleep habits, standardizing processes, and simplifying tasks [17]. More study is 
needed regarding the effectiveness of interventions to decrease fatigue and 
medical errors.

 Alarms

Alarms are designed to be tools that monitor patients for the development of serious 
problems and then communicate the concern to healthcare providers who can evalu-
ate and address the problem. Unfortunately, alarm systems are not perfect and, like 
most diagnostic tests, are plagued with the opposing problems of false negative and 
false positive results. An alarm may fail by not activating when a serious condition 
occurs. Conversely, alarms may repeatedly be triggered when patients are not actu-
ally in danger. Staff can become desensitized to a repeated “false alarm” and may 
either ignore the alarm or even deactivate the alarm function and as a result, may fail 
to respond to the occurrence of a serious event [19].

 Medication Errors

Modern pharmacologic agents are potent modulators of physiologic processes. If 
used optimally, these actions can produce significant improvements in patient mor-
bidity and mortality; however, failures of the medication system can produce sig-
nificant harm. A medication error is any error occurring in the medication use 
process. It is important to define relevant terms to comprehend the patient safety 
implications of the medication system: an adverse drug event (ADE) is an unex-
pected or dangerous reaction to medication. Some adverse drug events are the result 
of medication errors and have also been referred to as preventable adverse drug 
events. Due to individual variability, accurately predicting the consequences of the 
use of any medication is impossible. For example, allergic reactions in patients not 
known to have drug sensitivity and idiosyncratic drug reactions can occur 
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 unpredictably [20]. The term adverse drug reaction is synonymous with non-pre-
ventable adverse drug event. Medication errors can be categorized by the process 
that has failed [21].

Prescribing Errors Prescribing errors involve the assessment of the patient, clini-
cal decision making, drug choice, dosing interval and duration of therapy, documen-
tation of the decision, and generation of an order or prescription. Although 
prescribing is the responsibility of the physician or non-physician advanced practi-
tioner, prescribing errors can result from system problems such as failure to provide 
relevant information about previously identified drug allergies. Information failures, 
including lack of knowledge about the drugs and lack of information about the 
patients, are a major system cause of medication errors. Prescribing errors may 
include failure to prescribe beneficial therapy, prescription of an ineffective medica-
tion, failure to dose appropriately, failure to consider interactions with other medi-
cations and foods, comorbid medical conditions, and significance of known 
hypersensitivity. Prescribing errors can also occur due to poor documentation or 
communication of the drug order. Illegibility and the use of potentially ambiguous 
abbreviations are common causes of medication error at the prescribing step. 
Prescribing errors may be identified by pharmacy staff, nursing staff, or other mem-
bers of the care team, and interventions can be taken to avert an adverse event.

Transcription Errors Transcription errors occur in the hospital environment 
when the physician’s medication order in the patient chart is incorporated into the 
Medication Administration Record used to manage and document the administra-
tion process. Transcription errors can occur when a written physician order is incor-
rectly transcribed into the pharmacy record system. The transcription process 
usually involves communication of the written medication order to the pharmacy. 
Communication of the order can occur through the physical delivery of a copy of 
the order by courier or pneumatic tube system or electronic communication through 
the use of telephone, fax, or digital scanning technology. Once received, the order is 
transcribed into the pharmacy information system and incorporated into the 
Medication Administration Record provided to nursing staff. A transcribing error 
may represent a failure in both prescribing and transcribing. The generation of an 
unclear drug order is the prescribing error, and the failure to identify or to clarify the 
ambiguous order represents a transcribing error. The risk of transcription error is 
even higher when the initial order is verbal or provided by telephone.

Dispensing Errors Dispensing errors include errors related to medication mixing 
or formulation, transfer of medication from stock supply to patient containers, 
double- checking, labeling, and other documentation. The dispensing process is usu-
ally performed by pharmacy staff. In the hospital environment, dispensing errors 
occur when the pharmacy staff dispenses drugs that differ in some way from the 
transcribed order. Dispensing errors may result due to confusion over drugs that 
may have similar names or appearance (look-alike and sound-alike medications).
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Administration Errors Administration errors involve the actual introduction of 
the drug in the patient. The drug may be administered by nursing staff or other care-
givers or may be self-administered by the patient. Administration usually includes 
verification of the order or instructions, preparation or measuring of the dose, and 
actual administration via the proper route in the proper fashion. Administration 
errors include omitted doses, duplicated doses, incorrect time of administration, 
administration of medications that were not ordered, administration of incorrect 
quantity, and administration by an incorrect route. Drugs administered by intrave-
nous infusion carry the additional risk of inappropriate infusion rate.

Monitoring Errors Monitoring errors involve the assessment of the intended ther-
apeutic effect and the identification of unintended adverse consequences. The moni-
toring may be done by the patient or by healthcare professionals. In either case, 
feedback must be provided to the prescribing practitioner and documented so that 
the therapy can be optimized. Monitoring errors include failure to recognize that the 
expected benefit has not occurred and failure to identify drug-induced adverse 
effects.

Medication Errors in the Ambulatory Setting Medication errors in the ambula-
tory setting may also occur when patients do not understand medication indication, 
dosage schedule, proper administration, duration of therapy, and potential adverse 
effects. Low health literacy and poor patient education are significant contributing 
factors. As outpatient visits between patients and providers often occur weeks to 
months apart, patients and their caregivers are increasingly accountable for manag-
ing their own medications. Polypharmacy or the prescribing of many medications 
also places a large burden on patients, especially among the elderly population.

Outpatient dispensing errors occur when the medication given to the patient by 
the pharmacy differs from the written prescription.

Measurement of Medication Errors It has been difficult to arrive at an authorita-
tive determination of the prevalence and significance of medication errors and 
ADEs. Wide variation in measurements can occur depending upon the type of meth-
ods used to detect and record these occurrences. Staff may be encouraged to self- 
report medication errors using manual reporting forms or incident reports. Direct 
observation of drug administration, with comparison to the written physician order, 
provides accurate, and much higher, measurements of medication error rates. The 
direct observation method is often impractical, as it is resource intensive and depen-
dent upon the availability of trained observers.

There is a similar variation in the reporting of ADEs. Self-reporting by staff pro-
duces relatively low rates. Review of randomly chosen hospital medical records by 
expert reviewers trained to identify adverse drug events generally produces the 
highest measured rates; however, the resources required for chart extraction limits 
the extent to which this method is employed. The use of trigger tools to prescreen 
charts for exhaustive review has been shown to be effective and efficient [22].
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The most common inpatient medication errors occur in prescribing and medica-
tion administration. Prescribing error incidences of 15 to 1400 errors per 1000 hos-
pital admissions have been reported. Prescribing errors can also be recorded in 
terms of errors per 1000 orders, with a range of 0.5 to 50 errors per 1000 hospital 
medication orders. Reported incidences of administration errors range from 3% to 
11% of doses. Considering the number of medication doses that patients typically 
receive during a hospital admission, it is apparent that most hospitalized patients are 
likely to experience one or more medication errors over the course of their stay. 
Medication administration errors in nursing home populations have been found to 
be about twice as frequent as the hospital inpatient rates [23].

Fortunately, many medication errors do not result in measurable harm to patients. 
The reported incidences for preventable ADEs range from 1 to 2 events per 100 
hospital admissions or 3 to 6 events per 1000 patient days. Medication errors 
account for between 25% and 50% of all ADEs in the inpatient setting, excluding 
patients in nursing homes. Ordering errors and administration errors are consis-
tently the most frequent causes of preventable ADEs, collectively accounting for 
about three quarters of the total [21].

A comparison of the frequency of inpatient medication errors within each of the 
medication processes, along with care team member responsibility for each type of 
error, is reflected in Table 4.1.

 Specific High-Profile Medication Errors

While it is important to avoid medication errors at all times, there are some particu-
larly high-risk situations which deserve specific mention.

Hypoglycemia While adequate control of blood glucose is an important goal of 
therapy and is associated with improved clinical outcomes, hypoglycemia is a sig-
nificant and dangerous complication of diabetes therapy. Hypoglycemia can result 
in seizures, permanent neurologic injury, and death [24].

Opioids Opioid drugs are tools to treat severe pain which must be used with great 
care. These medications can significantly depress central nervous system functions, 

Table 4.1 Comparison of medication error frequency and responsibility in the inpatient setting

Process Frequency Physician Pharmacy Nurse

Prescribing +++ +++ + +
Transcribing + + +++ −
Dispensing + − +++ −
Administration +++ − − +++
Monitoring + + − +++

+++ = Highest rate of frequency/responsibility
+ = Lower rate of frequency/responsibility
– = Typically not responsible for this type of error
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most notably the respiratory drive, with the resulting risk of fatal respiratory sup-
pression, severe anoxia, and death. This can occur either in the hospital or outpatient 
setting. Comorbid conditions such as advanced chronic obstructive lung disease 
with hypercarbia and obstructive sleep apnea, as well as negative interaction with 
benzodiazepine sedative agents, result in a particularly high risk of respiratory 
suppression.

Chemotherapy Drugs Chemotherapeutic agents create a particular risk due to sev-
eral factors. These drugs are inherently toxic, and effective therapy often involves 
the delivery of a carefully calculated dosage intended to optimize the balance of 
maximizing the antineoplastic effect while avoiding serious systemic toxicity. 
Because there are a large number of chemotherapy drugs, which are easily con-
fused, and they are administered at a patient-specific, calculated custom doses, it is 
harder for staff to identify inadvertent overdosing. The use of staff specifically 
trained in the use of these drugs combined with standardized dosing protocols can 
help ensure the safe use of these medications.

 Strategies to Prevent Medication Errors

Systems Interventions The routine inclusion of an indication for the drug order is 
an important safeguard against order misinterpretation. This practice can prevent 
pharmacy staff from misinterpreting a poorly legible drug name. It can also help 
pharmacy staff to recognize when a physician has confused two drugs and ordered 
the wrong one through a slip, lapse, or poor knowledge about the medication. 
Providing an indication could conceivably have the unintended consequence of 
additional physician calls when drug use for an off-label indication is misinterpreted 
as an ordering error. As safeguards such as this become more robust, the chances 
increase that legitimate interventions will be intercepted or delayed. The appropri-
ate “tuning” of safeguards to optimize safety without undue compromise of effi-
ciency is likely to remain a major challenge for the foreseeable future.

Particular caution in the labeling, storing, and handling of drugs that either look 
alike or sound alike can also help prevent mix-ups throughout the entire process. 
Labeling of drugs with “tall man” lettering, which capitalizes key portions of simi-
lar sounding drug names to make it easier to distinguish between the two medica-
tions, is an example of a safety measure intended to reduce confusion between 
medications. This is a useful safety intervention to reduce dispensing errors [25].

The development of standardized drug formulary lists reduces the number of 
medications used in a healthcare organization. This standardization makes it easier 
for staff to become familiar with the available drugs, making everyone involved in 
the transcription of orders or the dispensing of drugs less prone to error. The poten-
tial benefits of a standardized formulary can be further leveraged through the use of 
standardized medication management protocols and order sets (e.g., weight-based 
heparin protocols or standardized insulin protocols). However, there are potential 
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safety issues that must be addressed when discharging patients whose medication 
was switched in case the formularies of the ambulatory drug plan are different or a 
generic is used that is a different color or shape.

The use of standardized concentrations for intravenous infusions can reduce 
errors in dispensing and administration [23].

The consistent use of effective patient communication strategies, including the 
teach-back method and other health literacy best practices, may improve patient 
self-efficacy and protect the safety of patients in the ambulatory setting. The 
patient’s functional and cognitive status should also be assessed, as appropriate, to 
determine the level of additional assistance the patient will need to follow medica-
tion instructions successfully. The use of clear and standardized dosage informa-
tion, usage instructions, and the simplification of label content can reduce errors, 
especially among patients with low literacy levels.

Patients often see multiple providers in multiple settings of care. Poor care tran-
sitions represent a significant source of medication errors due to the lack of elec-
tronic health record interoperability and lapses in communication regarding 
medication changes across settings of care. Care transitions should be optimized to 
ensure patients have a clear point of contact with a healthcare provider to ask fol-
low- up questions about a medication or discuss alternative options if cost, transpor-
tation, insurance coverage, or other barriers prevent patients from filling a 
prescription. Strategies to address patient communication need across the care con-
tinuum provide important safety nets for patients in the ambulatory setting.

As powerful as many of the individual safeguards are, they provide even greater 
benefit when used together.

Medication Reconciliation Medication reconciliation is a process that enables the 
review and documentation of the most complete and accurate list of medications a 
patient is taking. Accurate medication reconciliation can help prevent ordering 
errors of omission, may uncover likely drug interactions (prescribed, herbal, and 
over-the-counter medications), and prevent the duplication of medications. The 
availability of relevant patient-specific information (such as age, renal, and hepatic 
function) and drug information as the order is being written can also prevent errors.

Computerized Physician Order Entry Computerized physician order entry 
(CPOE) allows practitioners to generate medication orders or prescriptions through 
a computer system. (More details are available in Chap. 5, Medical Informatics.) In 
addition to addressing problems of legibility and miscommunication, the automated 
system contains relevant patient data and has the ability to generate real-time alerts 
to the practitioner as the order is being written. Although CPOE holds promise for 
reducing or eliminating many current errors [23], this technology represents a major 
redesign of a complex process and, as such, may well introduce new failure modes 
as it reduces or eliminates specific known errors.

Potential problems with CPOE systems include the difficulty in appropriately 
tuning the sensitivity of the alerts. If alerts are generated even when there is a low 
risk of an order causing harm, then the system will have a high sensitivity (miss very 
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few ordering errors) but will have a poor specificity (generate many false alarms). If 
too many alerts are generated, practitioners can become conditioned to the alerts 
and, as a result, may ignore or override them. There is an increasing appreciation 
that, while CPOE can be effective in reducing some types of ordering errors, there 
is potential for the introduction of new errors into the system. Specific ordering 
errors that have been identified with CPOE include inadvertent prescribing for the 
wrong patient due to confusion among several CPOE displays, failure or delay in 
the cancellation of prior medications when new orders are placed, inappropriate low 
dosing, and the interruption of medically necessary treatment due to the automated 
cancellation of orders.

Automated Pharmacy Systems Automated systems similar to CPOE are cur-
rently used by pharmacists during the transcription or dispensing phases. The phar-
macist notifies the physician when a potential ordering error has been detected. A 
central part of the dispensing process involves the physical movement of the drug 
from a storage area into a packaging designed for administration. For outpatient 
medications, dispensing may involve counting out pills from a large container into 
a pill bottle meant to contain a supply for a prescribed number of days. For hospital 
patients, it may involve placing the proper medications into a drawer or a medica-
tion cart or accomplished through the use of an automated drug dispensing unit 
(which must be periodically correctly restocked by the pharmacy). For intrave-
nously administered medications, the mixing of the drug infusion is a critical part of 
the dispensing process. The use of premixed solutions and standardization of the 
concentration of infused drugs helps to reduce errors.

The development of automated robotic devices to dispense medication from 
pharmacy stock and automated equipment to formulate complex infusion mixtures 
are revolutionizing dispensing processes. Some of the more advanced robotic dis-
pensing systems include motorized robotic transport carts carrying drugs to resup-
ply automated dispensing units. An important requirement for automated dispensing 
systems is an ability to label individual drug doses in a manner that can be easily 
recognized by the system, such as optical barcoding. Because pharmaceutical man-
ufacturers have failed to incorporate standardized barcode identification into their 
drug packaging, additional automated equipment is required to repackage unit doses 
of drugs with barcode identifiers to facilitate the automation of the medication 
administration system.

Redundancy for Safety The administration process is the source of a relatively 
large number of medication errors that are difficult to detect or intercept. These 
errors can include the administration of the wrong drug or wrong dose at the wrong 
time, an omission or duplication of scheduled doses, or a patient may be misidenti-
fied and receive medications intended for another patient. Some high-risk medica-
tions are routinely double-checked by a second nurse before administration. 
However, this type of safeguard is particularly vulnerable to the slips and lapses that 
humans inevitably manifest, as the double-checking process requires prolonged 
attention and concentration.
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Forcing Functions The design of technology to prevent unsafe modes of operation 
is referred to as forcing functions. A good example of this method of risk reduction 
is infusion technology. Drugs administered by intravenous infusion carry additional 
risks. If the drug is infused too rapidly, an overdose will occur. Errors in calculating 
infusion rates from drug concentration are well described, particularly with drugs 
dosed by patient weight. Because infusion pumps remain continuously at the bed-
side, errors have occurred when patients inadvertently alter the pump settings. 
Safeguards against infusion pump medication administration errors include limita-
tions on the amount of drug contained within the reservoir and the incorporation of 
safety features into the design of infusion pumps. Standard infusion pump safety 
features include “no free-flow” designs and locking mechanisms to prevent unau-
thorized tampering. Newer safety features include smart pump technology.

Smart pumps contain microprocessors programmed with upper dose limits for 
infused drugs. When the infusion is attached to the pump, the nurse is required to 
indicate the drug and the concentration. If the pump is set for an infusion rate greater 
than the upper safety limit for that drug, an alert will be triggered, and the pump will 
not deliver the excessive rate. Forcing functions incorporated into the design of tub-
ing systems have been successful in reducing the risk of inadvertent administration 
by the wrong route (intravenous instead of via enteral tube or intrathecal instead of 
intravenous).

Patient Empowerment Patients and their families can provide an important safe-
guard at the medication administration phase by asking questions about any medi-
cation they are receiving and the reason it is being given. They should also be 
encouraged to fully disclose all medications, supplements, and over-the-counter 
medications. Patient involvement is essential to safeguard against allergic reactions 
and inadvertent omissions of chronic maintenance medications, which should not 
be interrupted.

 Common Risks to Patient Safety

 Invasive Procedures

Surgical operations and other invasive medical procedures have many risks. Many 
of the risks are influenced by the specialized skills of the operator or the procedure 
team and are inherently difficult to safeguard against with generic risk reduction 
strategies. General risk factors apply across a wide range of invasive procedures. 
One of the most basic safety factors involves verification to prevent wrong-site sur-
gery. This process ensures that the correct patient is about to undergo the correct 
procedure on the correct site and that the correct equipment (including implants) is 
available. The use of a pre-procedure “time out” to complete a checklist to verify 
each of these elements is an important safety step. Best practice is to have a 
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 well- developed script that the surgeon, anesthesiologist, and nurse all utilize. These 
improvements are based on the aviation model of crew resource management and 
can help reduce errors in the hierarchical operating room environment [26]. This 
systematic pre-procedure checklist approach has been formalized as the “Universal 
Protocol” which was adopted as a requirement by The Joint Commission as a 
National Patient Safety Goal to prevent wrong site, wrong procedure, and wrong 
person surgery.

Patient management by anesthesiologists is highly standardized and includes 
some of the most robust safety engineering found in healthcare [7]. Many minor 
invasive procedures involve minimal or moderate sedation and local anesthesia and 
do not routinely require the presence of an anesthesia specialist. Oversedation dur-
ing procedures or post-procedure recovery can lead to respiratory compromise. The 
use of sedation protocols and post-procedure care protocols developed in collabora-
tion with anesthesia specialists can help reduce this risk.

Some operative procedures require prophylactic antibiotic administration that 
must be timed to coincide with the surgical incision to optimally protect against 
wound infection. Standardized processes for incorporating the antibiotic adminis-
tration into the operating room workflow help avoid errors of omission. Other safety 
risks associated with surgical procedures include the risk of retained surgical equip-
ment, and the risk of transfusion reaction if blood delivered to the operating room is 
brought to the wrong patient. For invasive procedures such as thoracentesis, para-
centesis, organ biopsies, and central venous catheter insertion, the use of diagnostic 
imaging such as ultrasonography can help reduce complications.

Fire safety is also important in the operating room and other procedural areas 
where oxygen, combustible materials, and energy sources such as high-intensity 
illumination, lasers, and cautery devices are combined.

 Perioperative Complications and Iatrogenic Injuries

Deep Vein Thrombosis and Pulmonary Embolism Extended immobilization, 
trauma, cancer, genetic abnormalities of the clotting system, and other factors 
increase risk of venous thromboembolism. Because a patient’s disease state may 
also place them at increased risk of bleeding, patients should be assessed for the risk 
of thromboembolism and bleeding prior to the initiation of venous thromboembo-
lism prophylaxis. Prophylaxis with heparin or related drug is recommended unless 
the risk of bleeding outweighs the potential benefits. Sequential compression 
devices may also lower risk of developing venous thromboembolism and may be 
used when pharmacologic therapy is contraindicated.

Abdominopelvic Laceration and Puncture Though the increased use of laparos-
copy has dramatically improved safety and the recovery time associated with 
abdominopelvic surgery, accidental puncture or lacerations of the bowel, bladder, 
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and major vascular structures represent significant patient safety concerns. Timely 
recognition of iatrogenic injury and the use of surgical techniques and instruments 
designed to minimize injuries are crucial in the reduction of postoperative morbidity 
and mortality.

Postoperative Wound Dehiscence Postoperative wound dehiscence is associated 
with an increased length of stay, herniation, the need for additional surgery, and a 
higher risk of mortality. Identification of preoperative risk factors (such as nutri-
tional status), timely administration of antibiotics to prevent surgical site infection, 
and postoperative wound assessment are encouraged.

Iatrogenic Pneumothorax This serious complication may arise following proce-
dures involving structures adjacent to the lung or pleural space such as central 
venous catheter insertion or feeding tube placement. Iatrogenic Pneumothorax is 
associated with an increased length of stay, higher hospital charges, and excess 
mortality. The use of real-time ultrasound guidance has been shown to decrease 
the risk of pneumothorax associated with internal jugular venous catheter 
placement.

Postoperative Acute Kidney Injury Adequate hydration and goal-directed 
fluid management, avoidance of nephrotoxic drugs, and the use of appropriate 
renal dosing are encouraged to prevent acute kidney injury. Risk factors such as 
older age, diabetes, and a lower estimated glomerular filtration rate should be 
considered.

Perioperative Hemorrhage or Hematoma While one of the key goals of surgical 
procedures is to achieve appropriate intraoperative hemostasis, even with optimal 
technique, significant bleeding can occasionally occur. A key challenge is timely 
recognition of this potentially devastating complication. Failure to recognize a peri-
operative hemorrhage or hematoma can allow an inconvenient complication to 
progress to a life-threatening event. Careful monitoring of vital signs, urine output, 
peripheral perfusion, and the surgical site can reduce this risk. Appropriate clinical 
management often includes transfusion therapy in combination with additional, 
varying interventions based on the location and size of the bleed.

It is important to evaluate and correct abnormalities in hemostasis and to differ-
entiate bleeding due to coagulopathy, which is treated by correction of the clotting 
abnormality, from bleeding due to a technical surgical issue. Significant persistent 
bleeding not due to coagulopathy will often require a repeat surgical procedure to 
identify and definitively treat the source of hemorrhage. In selective cases, interven-
tional radiology may be useful in identifying the origin and nature of the bleeding.

Postoperative Respiratory Failure Pneumonia, aspiration, acute respiratory dis-
tress syndrome (ARDS), pulmonary emboli, opioid overdose, inadequate reversal 
of paralytics, and other complications may lead to postoperative respiratory failure. 
Failure to adequately assess the magnitude of preoperative respiratory impairment 
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and adequately optimize preoperative respiratory function can also be contributing 
factors. Careful monitoring of respiratory status, consideration of the patient’s 
 disease state, and appropriate medication use are important to the prevention of this 
rare but life-threatening complication.

Postoperative Cardiac Complications Cardiac ischemia, myocardial infarction, 
and acute exacerbation of heart failure can occur in the postoperative setting and are 
often related to unmanaged or unknown risk factors. Ischemia and cardiac injury 
can result from demand ischemia in which acute factors related to the stress of sur-
gery increase myocardial perfusion demand which exceeds the capacity of a chroni-
cally limited coronary blood flow. This risk can be reduced by appropriate assessment 
of cardiac risk factors before surgery and avoiding significant perioperative hypo-
tension and anemia. Patients who are receiving long-term beta-blocker therapy 
should be identified and provisions made to maintain beta blockade during the peri-
operative period. It is generally not useful to initiate beta-blocker therapy on an 
immediate preoperative basis.

 Infections

Hospital-acquired infections (HAI) have received increased attention due to dev-
astating consequences related to cost, morbidity, and mortality. The Centers for 
Medicare and Medicaid Services (CMS) and other payers have begun to refuse 
reimbursement for additional care resulting from treatment for an infection not 
present on admission [27]. Consistent, mindful adherence to basic infection con-
trol principles, usually referred to as universal precautions, is a critical protec-
tive strategy that too often fails. A key part of universal precautions is hand 
hygiene. Handwashing is one of the most effective means of reducing the spread 
of harmful microorganisms. One of the challenges of handwashing is the time 
needed for effective washing and the accessibility of sinks for washing. 
Appropriate hand hygiene should occur upon entering and leaving every patient 
encounter.

The use of alcohol-based skin cleansers, often located at the doorway, pro-
vides a highly effective, efficient, and convenient method of hand hygiene. For 
patients with certain particularly dangerous types of infections, isolation and the 
use of disposable gowns and gloves in addition to hand decontamination can help 
limit patient-to-patient spread. It is important to remember that any physical 
objects such as pens, documents, or medical equipment that come into contact 
with the patient can also transmit infections and should be decontaminated or 
sequestered. Close attention to maintenance of normal range blood glucose levels 
has been shown to be an effective intervention to reduce the incidence of multiple 
types of HAIs.
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 Site-Specific Infection Prevention

Postoperative Surgical Wound Infections Appropriate surgical site preparation 
through the use of hair clippers rather than shavers and the use of chlorhexidine- 
based cleansing agents has been shown to be important [28–31]. The appropriate 
timing and selection of prophylactic antibiotic therapy also reduces infections.

Central Venous Catheter Infections Effective interventions to decrease the inci-
dence of central venous catheter infections include the use of chlorhexidine-based 
skin cleansers, the use of sterile technique and full barrier precautions, the selection 
of the subclavian insertion site over femoral or internal jugular sites, the use of 
chlorhexidine-containing insertion site dressings, and the use of antimicrobial 
bonded catheter technology [32].

Urinary Tract Infection Avoidance of unnecessary or prolonged use of indwelling 
bladder catheters is the most important method of reducing urinary infections. 
Effective strategies to reduce urinary catheter use include physician reminders to 
discontinue or reevaluate the need for continued catheter use and incorporating a 
defined, limited duration (stop order) into the initial catheter order as well as nurse- 
initiated catheter removal protocols.

Resistant Organisms The emergence of virulent pathogens, which are resistant to 
multiple antimicrobial agents, is a major threat. Specific organisms of concern 
include methicillin-resistant Staphylococcus aureus (MRSA), vancomycin-resis-
tant enterococcus (VRE), gram-negative organisms producing the extended-spec-
trum beta-lactamase (ESBL) resistance factor, and other multiple drug-resistant 
strains of gram-negative infections such as Pseudomonas and Acinetobacter. 
Because patients can be asymptomatic carriers of resistant organisms, some health-
care organizations are employing active surveillance procedures in which cultures 
are routinely obtained at scheduled intervals to promote earlier identification of 
resistant organisms. Beyond isolation measures, the careful management of antibi-
otic use is an important intervention to limit the development of these types of 
infections.

It is important to manage antimicrobial formularies carefully and implement 
mechanisms to monitor and control the appropriate use of selected antibiotics that 
promote the development of resistance. Close cooperation among medical staff, 
infection control, pharmacy, and clinical microbiology professionals is essential 
for the development of effective institutional control measures. The importance 
of this type of multidisciplinary, systematic scrutiny of antimicrobial therapy has 
resulted in the requirement for formal antimicrobial stewardship activities as a 
2017 Joint Commission standard based upon recommendations from the CDC 
and CMS.
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 Ventilator-Associated Events

Due to methodological difficulties with the use of chest radiographs to establish the 
presence of pneumonia in ventilated patients, the Centers for Disease Control and 
Prevention (CDC) has introduced a new taxonomy. The term ventilator-associated 
event includes ventilator-associated conditions (worsening of oxygenation without 
evidence of infection), infection-related ventilator associated complications (which 
adds temperature abnormality or white blood cell indications of infection with the 
initiation of new antimicrobial therapy to worsening oxygenation), and ventilator- 
associated pneumonia (which further adds purulent secretions or positive respira-
tory cultures). Important interventions shown to reduce the incidence of 
ventilator-associated events include minimizing the duration of intubation, main-
taining effective oral hygiene (including the use of chlorhexidine), elevating the 
head of the bed by at least 30°, minimizing the opening of the ventilator circuit, 
avoiding prolonged uninterrupted sedation, and using endotracheal tube designs 
which allow the continuous removal of subglottic secretions.

 Patient Falls

Falls, with resultant injury, represent a significant risk for adverse patient outcomes. 
Unfortunately, some falls result in serious injuries such as hip fracture, subdural 
hematoma, or intracranial hemorrhage. One of the best general prevention strategies 
is an effective assessment designed to recognize patients at risk for falls [33]. Risk 
factors intrinsic to the patient include altered mental status, reduced vision, muscu-
loskeletal disease, history of previous falls, and presence of acute and chronic ill-
ness. Extrinsic risk factors are those present in the patient’s environment and include 
sedating medications, elevated beds, an absence of grab rails, ill-fitting footwear, 
poor illumination, unstable flooring, and inadequate assistive devices. Once the risk 
has been identified, appropriate patient-specific measures should be implemented to 
reduce the risk. These can include modifications to the patient’s environment, 
patient education, and adequate assistance and supervision, in some cases including 
the use of sitters.

 Pressure (Decubitus) Ulcers

Pressure ulcers occur when tissue is compressed between bony prominences and 
external surfaces for sufficient duration to cause tissue necrosis. Ulcers commonly 
occur in soft tissue overlying the sacrum, ischial tuberosities, the thoracic spine, and 
heels. Pressure ulcers may require extensive surgical interventions and can lead to 
systemic infection, sepsis, and death. Due to serious sequelae, prevention, early 
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diagnosis, and interventions are key management strategies. Common risk factors 
include immobility, inactivity, nutritional compromise, fecal and urinary inconti-
nence, and impaired ability to perceive or to respond to sensations of soft tissue 
discomfort.

Several validated risk assessment tools have been developed (e.g., the Braden 
Scale [34], Norton Scale [35], and Gosnell Scale [36]). It is important that patients 
be adequately assessed for the risk of ulcer development, as well as the actual pres-
ence of ulcers. Preventive strategies include optimization of skin care, pressure 
reduction through the use of cushioning, and frequent repositioning. In patients at 
risk for pressure ulcers, particular care must be taken to avoid friction injury or abra-
sion during repositioning. Reversible causes of fecal and urinary incontinence 
should be evaluated and treated. If the incontinence cannot be prevented, absorbent 
materials designed to transfer moisture away from the skin surface should be used. 
Continued education of health professionals, patients, and families is also an impor-
tant preventive strategy [37].

 Patient Safety Tools

 Tools for Data Acquisition

 Safety Surveys

Safety culture assessment tools are used for developing and evaluating safety 
improvement interventions in healthcare organizations and provide a metric by 
which implicitly shared understandings about the expectation of how things are 
done are made available. A number of national organizations (e.g., the Leapfrog 
Group, the National Quality Forum (NQF), the American Medical Association, and 
the American Hospital Association) have designed or promoted various survey 
tools. One of the most commonly used hospital surveys is the Agency for Healthcare 
Research and Quality (AHRQ) Hospital Survey on Patient Safety Culture [38]. A 
key advantage of using these tools is that a nationwide sharing of data can provide 
local and national benchmarks for comparison. Similar culture surveys have been 
customized to address specific populations or healthcare settings, such as surgical 
areas of a hospital, nursing homes, nurses, and nursing assistants.

 Error Reporting

The reporting of errors or unexpected negative events provides a critical data source. 
Every error that is recognized and examined provides an opportunity to learn from 
the error and become more resilient. Classification of events into various categories 
can help organizations keep track of events and determine what type of action plan 
is appropriate. Preventable adverse events are acts of omission or commission 
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resulting in harm to the patient. Close calls or near misses are events or situations 
that could have resulted in an adverse event but did not. Sentinel events are unex-
pected occurrences involving death, serious physical or psychological injury, or risk 
thereof and can be considered to be the subset of adverse events containing the most 
serious occurrences. The reporting of such events, either through a mandatory or 
voluntary reporting system, provides critical data necessary to understand the risk 
and motivate effective action to reduce the risk [39].

Incident reporting is a common formalized method of reporting the actions of 
oneself or others in the healthcare environment [40]. Such systems may use simple 
paper forms with checkboxes and areas for recording event characteristics or more 
sophisticated networked computer-based applications that interface directly with 
data systems. Incident reporting is an important means of capturing information on 
errors and adverse events. Some states have established formal incident reporting 
structures, which allow statewide benchmarking [40]. In organizations with a puni-
tive culture, staff may be reluctant to generate reports that could create negative 
consequences for themselves or colleagues. For this reason, incident reporting sys-
tems are likely to underestimate actual numbers of incidents. Underreporting makes 
it difficult to establish clear benchmarks and standards of practice because reports 
are influenced both by the frequency of occurrence of events and by the willingness 
of staff to report those events. As a result, organizations that are likely becoming 
safer may observe an increase in reported events as they develop systems to 
reduce risk.

 Self-Reporting Systems

Self-reporting systems, a subset of incident reporting, are often unique to an indi-
vidual organization or an organizational system. The intent is to gather and aggre-
gate data that can be used to create safety alerts and tips, to identify and showcase 
best practices, and to highlight trends. Self-reporting systems that are unique to an 
organization lack an in-depth common language that can hinder learning and mini-
mize comparative data for benchmarking.

 Record Review

Record review has long been a primary tool for morbidity and mortality committees 
to identify contributory factors, which indicate areas for improvement and preven-
tion. Gathering information helps to develop a collective picture of a practice that 
can identify the outlier or unusual event during a particular procedure/process. 
Targeted record reviews aimed at sentinel events, high-rate incidences, or other trig-
ger events yield important epidemiological information. Screening charts for the 
presence of several markers for adverse events can be used to trigger a more thor-
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ough review of the records. For example, the administration of the drug naloxone, 
which reverses or antagonizes the effects of opiate analgesic agents, can be 
 considered a marker for opiate overmedication. A review of 20 charts of patients 
who received naloxone is likely to yield a much higher incidence of opiate over-
medication than a random sample of 20 charts. The Institute for Healthcare 
Improvement (IHI) has developed a standardized trigger tool to identify records that 
are more likely to contain adverse events or errors [22].

The increasing use of electronic health records offers the potential for an auto-
mated review of records for the presence of triggers. This is particularly exciting 
because it can address attention to a case while the patient is being actively treated 
during the same care encounter. When a patient is noted to have a pattern suggestive 
of an adverse event, a timely, focused review may help to identify the problem and 
avert a negative outcome.

 Situation Monitoring

Situation monitoring of error events, also known as direct observation, is the pro-
cess of actively scanning and assessing routine healthcare standards of practice 
delivery (e.g., handwashing or medication administration). Monitoring situational 
elements provides an understanding of event errors in real time and helps to main-
tain functional awareness of practices. The observation of clinical events performed 
by different practitioners can also lead to the development of more standardized 
approaches to care.

Case Study • • •
An Innovative Event Recognition System

Many institutions utilize Medical Emergency Teams (MET) (also known 
as Rapid Response Teams) to manage acute patient decompensation. The 
University of Pittsburgh Medical Center (UPMC) has used feedback from 
MET interventions to detect medical errors [41]. UPMC initiated a review of 
MET responses performed by a group led by senior medical staff and admin-
istration in order to identify medical errors and address the cause of errors. 
Approximately one-third of the MET responses involved errors (both diag-
nostic and treatment errors). The information from the review was provided to 
the unit managers and staff for inspection and subsequent suggestions for 
improvement. The proposed changes to address identified issues were pre-
sented at the hospital-wide Patient Safety Committee meeting for approval. 
The MET review resulted in interventions to decrease the misplacement of 
feeding tubes and improved management of hyperglycemia, resulting in bet-
ter glycemic control and a decrease in hypoglycemic episodes [41]. The medi-
cal director and nursing leadership provided support and coordinated the 
implementation of interventions with individual departments.
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There is an increasing emphasis on required reporting. In To Err Is Human, the 
IOM called for a nationwide mandatory reporting system that would provide for the 
collection of standardized information about adverse events that result in death or 
serious harm [1]. To date, there is no national reporting requirement. However, as of 
2015, 28 states and the District of Columbia have established adverse event report-
ing systems [42]. All state licensed hospitals are mandated to comply with specific 
requirements to ensure that minimum health, safety, and quality standards are 
maintained.

Proponents of public reporting believe it will help accelerate the pace of improve-
ment throughout the healthcare industry and provide individuals with the informa-
tion needed to make informed decisions about their own care and protect themselves 
against adverse medical events. The recommended list of standardized reportable 
events described by the National Quality Forum (NQF) includes “adverse events 
that are unambiguous, largely preventable, and serious, as well as adverse, indica-
tive of a problem in a healthcare setting’s safety systems, or important for public 
credibility or accountability” [42]. The use of data for internal performance improve-
ment and the safe practice of medicine are supported by all.

 Analytic Tools

 Retrospective Event Analysis

Critical or sentinel events have been identified as particularly concerning. Most 
organizations have processes for performing a rigorous, detailed analysis of such 
events in order to prevent recurrence. A prerequisite to solving and eliminating a 
problem is finding the root cause. Critical event analysis or root cause analysis 
(RCA) is a practical problem-solving tool used to define the problem, to identify the 
cause(s) (often at multiple levels), and to create solutions.

The tools used as part of the RCA process can be grouped into several categories: 
data collection, event understanding, possible cause analysis, cause and effect, and 
pattern recognition. Reliable data is an essential foundation for a successful 
RCA. Data collection supports and substantiates analysis.

Brainstorming Brainstorming is used to generate multiple ideas, which are then 
evaluated to reach consensus over the significance of these possible causes as a con-
tributing factor to the event. Scoring mechanisms can provide a more structured 
framework to determine the relative importance of the potential causes identified 
through brainstorming. The US Department of Veterans Affairs (VA) Safety Assessment 
Code (SAC) matrix, developed by the VA in partnership with AHRQ and the National 
Center for Patient Safety, is an easy-to-use method for analyzing the key factors of 
severity and probability of adverse events and near misses or close calls [43].
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Pareto Charts Pareto charts can help to identify dominant causes among the pos-
sibilities when quantitative data exist as to the frequency of the various causes. 
Visual diagrams help identify patterns, dominant causes, relationships between two 
causes, or other variables. Histograms and scatter diagrams or affinity charts can 
help identify these patterns.

Fishbone Diagrams Fishbone diagrams are another important RCA tool, invented 
by Dr. Kaoru Ishikawa, to determine the root causes of an event. A fishbone diagram 
provides a systematic way of looking at the effect (major problem, e.g., error or near 
miss) and the possible cause or origin of the major problem at the head of the 
diagram.

Other methods used to facilitate cause-and-effect analysis include matrix dia-
gramming (to arrange pieces of information according to certain aspects) and the 
“Five Whys” (used in brainstorming to delve more deeply into causal relationships). 
The latter method involves asking the question “Why?” in reference to the initial 
event and repeating it four more times in response to each answer. Each repetition 
of the question can uncover a deeper level of contributing factors.

 Prospective Event Analysis

An effective method of prospective event analysis is failure mode and effects analy-
sis (FMEA). FMEA was developed as an engineering design tool for the aerospace 
industry in the mid-1960s, specifically looking at safety issues, and has since 
become a key tool for improving safety in many industries, including healthcare. 
FMEA is a systematic method of identifying potential failures, effects, and risks 
within a process with the intent of preventing problems before they occur. This 
method requires careful analysis of the current process at a fairly detailed level, 
using input from individuals who are experienced in the day-to-day practical 
operations.

Any means by which the process can fail is a failure mode. Each possible failure 
mode has a potential effect on an associated, relative risk. The relative risk of a 
failure, and its effect, is determined by three factors: severity (the consequence of 
the failure), occurrence (the probability or frequency of the particular mode of fail-
ure), and detection (the probability of the failure being detected before harm occurs). 
By multiplying the severity, occurrence, and severity subscores, a composite risk 
profile number (RPN) can be determined for each possible failure mode. This 
method allows the calculation of an overall process risk score and allows prioritiza-
tion of the relative importance of any particular step in the overall process. Finally, 
it allows an organization to model the reduction in overall risk as changes in high- 
risk elements of the process are implemented. This tool may also be referred to as a 
proactive risk assessment.
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 Disclosure of Errors

The increased focus on errors and their disclosure to patients and families has a 
profound impact on healthcare workers. Successful strategies to address the impact 
on house staff (i.e., interns, residents, fellows) include accepting responsibility, con-
structive changes in practice, advice about avoiding recurrence, and provision of 
emotional support [44, 45].

Healthcare workers—physicians in particular—are reluctant to discuss errors 
with patients and families or peers for a variety of reasons, including the difficulty 
in defining errors, complex emotional reactions (e.g., anger, guilt, shame, embar-
rassment), a loss of the sense of autonomy, individual responsibility, loss of self- 
esteem, concern about perception of peers and patients, perceived lack of feedback 
and support from the organization, and concerns over financial and legal liability. 
The disclosure of error is sometimes partial or misleading because of the perceived 
uncertainty about the relationship between the error, the harm, and the natural pro-
gression of the disease.

Interviews with patients and families reveal a concern about a lack of disclosure 
of errors. Patients and families suggest that describing the mistake (explaining what 
happened), apologizing, and outlining steps that will be taken to minimize recur-
rence, in addition to compensation, when appropriate, would address the issue of 
disclosure. In spite of the healthcare workers’ concerns about family-patient percep-
tion, surveys show that disclosure could improve relationships with patients [40, 
45–48]. Reports of disclosure programs, implemented by the University of Michigan 
and the VA hospital in Lexington, did not show an increase in malpractice costs [48, 
49]. The impact of widespread use of these programs on litigation and malpractice 
is not clear.

 Prevention of Errors

An understanding of the limitations of human factors as well as common types of 
healthcare adverse events has allowed for a systematic effort to implement changes 
in the healthcare system that have helped to reduce risk and improve safety. The 
IOM has provided useful publications to help reduce errors in healthcare [50, 51].

 Systems Approach

Leaders play a large role in creating and nurturing the culture of safety which is an 
essential requirement for high-reliability healthcare organizations. By partnering 
with staff, healthcare leadership can create a workplace environment that minimizes 
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latent factors which often serve to generate errors. A culture of safety challenges 
leaders to look beyond assigning blame to an individual and instead address under-
lying system problems.

Organizations with a positive safety culture are characterized by communica-
tions founded on mutual trust, shared perceptions of the importance of safety, 
and confidence in the efficacy of established preventive measures. Key measure-
ments of safety performance should be systematically recorded, monitored, and 
openly discussed so that the organization can track progressive improvements 
in safety.

In a culture of safety, the reporting of errors and near misses is rewarded and 
viewed as an important contribution that helps identify and improve unreliable pro-
cesses. The use of nonpunitive reporting policies for self-reported errors helps 
encourage open communication about latent conditions. Individuals are account-
able not only to accomplish tasks successfully but to report failures and identify 
conditions that promote failure. This type of approach has been described by the 
label of “Just Culture” which provides organizations consistent and constructive 
methods and procedures for dealing with error accountability and is a best practice 
for promoting a culture of safety. Standardized rituals that help promote safety can 
be incorporated into routine clinical unit workflow to create opportunities for staff 
to consider and discuss potential safety problems. Patients should be empowered 
with knowledge and information so that they can participate in their own care and 
support efforts designed to safeguard them from harm.

Healthcare leaders should become familiar with the topic of patient safety and 
frequently discuss the subject in communications with staff, physicians, patients, 
the public, and organization governing board members. Members of the senior 
administrative team should periodically visit frontline staff in patient care areas and 
support services to discuss safety concerns and conduct.

Leaders should promote organizational transparency and openness. Formal 
disclosure policies can help reinforce the message of transparency and openness 
about errors. The free flow of information that comes with openness and trans-
parency also helps build learning organizations [51]. Learning organizations that 
continually grow and improve incorporate information from internal and exter-
nal sources.

Leaders must view safety consciousness as a major strategic priority. Resource 
allocation, reward systems, and organizational policies must align to reinforce the 
importance of safety. Key measurements of safety performance should be system-
atically recorded, monitored, and openly discussed so that the organization can 
track progressive improvements in safety.

The critical importance of healthcare leaders’ active engagement with patient 
safety has been formally recognized by the American College of Healthcare 
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Executives (ACHE) which has issued a policy statement addressing “The Healthcare 
Executive’s Role in Ensuring Quality and Patient Safety” [52].

 Operational Interventions to Prevent Error

An understanding of the human factors that lead to active failures can help health-
care organizations design resilient systems that provide safeguards against slips, 
lapses, and mistakes. The use of information technology to automate repetitive, 
skill-based tasks is an increasingly important innovation used to reduce errors. A 
revolutionary redesign of healthcare workflow processes has evolved as information 
technology devices have become integrated with point-of-care administration.

Forcing functions are an important protection against slips in action. Forcing func-
tions constrain behavior by either forcing individuals to consciously consider a suspect 
action or make certain types of actions impossible. An example of a simple forcing 
function is a computer alert message that requires positive confirmation before files are 
deleted, or potentially dangerous files are accessed. Forcing functions can easily be 
incorporated into automated systems as an element of design and are compelling tools 
used to adapt and customize processes and behaviors in the clinical setting, providing 
warnings, alerts, or text box notifications that must be addressed.

Case Study • • •
Culture of Safety

Sentara Health system, a six-hospital integrated healthcare system in 
southeastern Virginia, achieved a 46% reduction in the incidence of serious 
adverse events after implementing a system-wide patient safety initiative. The 
commitment of senior leadership was key to the program’s success. Key com-
ponents included integration of patient safety concerns into the development 
of strategic priorities, staff incentives, human resource policies, and resource 
allocation. Fifty percent of the organization’s employee incentive gain- sharing 
program was based on safety and quality measures [53]. Both hospital staff 
and medical staff were involved in the process. Operational leaders were 
given responsibility for implementing the program.

The program utilized training in behavior-based expectations. All staff 
members were expected to demonstrate the following: pay attention to detail, 
communicate clearly, have a questioning attitude, hand off effectively, and 
never leave your wingman [54]. Organization leaders were expected to dem-
onstrate accountability, promote safety, and provide continuous reinforce-
ment of the commitment to safety. Medical staff were to utilize 
physician-to-physician communication for consultations and designate a phy-
sician responsible for coordinating the care for each patient.
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Heralded as an important quality improvement measure, forcing functions can 
also be used in clinical settings to either prompt a healthcare specialist to consider a 
predetermined cause of action such as verifying the need for a specific test or pro-
cedure in terms of clinical decision support, be used as an educational instrument, 
or utilized in high-risk intervention protocols. Electronic programming is not the 
only means of utilizing forcing functions methodology. Forcing functions can also 
be initiated through material or procedural methods whereby healthcare profession-
als are constrained in terms of equipment, tools, or processes.

Excessive use of some forcing functions can actually increase the risk of errors. 
If staff members are continuously faced with a stream of cautions concerning low- 
risk possibilities, the alerts may gradually become ignored. Careful attention must 
be paid to ensure that workarounds are not employed to avoid what some resistant 
to changes may see as a hindrance to efficiency. The use of aids such as checklists, 
redundant double-checking, reminders, and automated prompting systems help pre-
vent skill-based slips and lapses.

 Decision Support Systems

Healthcare organizations function under extreme variations of activity and stress. 
Emergency departments are subject to particularly chaotic swings in activity and 
acuity due to open access to the community and rapid turnover times. Within min-
utes, emergency departments can transition from being almost empty with no seri-
ous cases to large numbers of patients waiting to be seen, while the staff tries to 
manage several life-threatening conditions simultaneously. Healthcare organiza-
tions have defined various operating states that require different types of support 

Case Study • • •
Forcing Functions

Improper positions of central venous catheters can result in positioning the 
catheter tip within the right atrium. This presents a risk of catheter erosion 
through the thin atrial wall with resulting potentially lethal cardiac tamponade. 
After observing two cases of fatal cardiac tamponade due to this problem, the 
Los Angeles County Department of Health Services identified that a significant 
percentage of central venous catheters in their facilities were being advanced too 
far. They noted evidence in medical literature that identified a reduced risk of this 
problem when 16 cm length catheters were used. The standard catheter length 
for their facilities was changed from 20 cm to 16 cm, resolving the problem with 
catheter malpositioning. The switch to the shorter catheters was a forcing func-
tion, which prevented the problem of over insertion. An added, and unforeseen, 
benefit was a significant reduction in the number—and the cost—of repeat chest 
radiographs that had been used to adjust the position of the longer catheters.
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and resources. When certain threshold triggering conditions are met, the organiza-
tion can implement standardized preconceived contingency plans. This strategy can 
be employed by clinical units that might transition between condition green, condi-
tion yellow, and condition red, with each operating state triggering different levels 
of staffing, resources, and operating procedures. This creates a safer, more reliable 
system by turning the problem of what to do under peak demand conditions from a 
knowledge-based task where solutions are worked out “on the fly” to a rule-based 
task. The activation of specialized response teams to deal with high-risk events such 
as cardiac arrest and major trauma is another example of how healthcare organiza-
tions can dynamically reorient resources to effectively meet emergent needs.

Reduction in variation through the use of standardized protocols and order sets is 
a powerful strategy to reduce errors. As information system technology becomes 
more sophisticated, more complex rules will likely be developed. The technology to 
provide health professionals with knowledge and person-specific information to 
enhance decision-making and workflow is referred to as clinical decision support 
systems [55]. Examples include computerized alerts and reminders, clinical guide-
lines, condition-specific order sets, focused data reports, diagnostic support, and 
easily accessed relevant reference material. The increasing power and sophistica-
tion of information technology offers the promise of combining the benefits of stan-
dardized rules while avoiding the risk of oversimplification of complex situations.

 Teamwork and Crew Resource Management

Missed communication and miscommunication are the most common causes of 
sentinel events analyzed by the Joint Commission [56]. Teamwork provides a 
defense against error by individuals through the use of monitoring and double- 
checking. Crew Resource Management (CRM), a formal tool used in aviation to 
improve safety, focuses on how human factors interact with stressful environments 
[26, 57, 58]. The components of CRM are situational awareness, problem identifica-
tion, decision-making, workload distribution, time management, and conflict reso-
lution. The goals of CRM are error avoidance, prevention of progression of an error, 
and mitigating the harm from the error. Team training provides a shared understand-
ing of the task and goals and improves communication between team members with 
differing expertise.

In the past few years, there has been an increased emphasis on adopting CRM 
principles in medical settings. CRM or Medical Team Training (MTT) programs for 
emergency medicine, operating room, and intensive care unit (ICU) staff have been 
introduced to improve communication and teamwork [54, 58]. Although CRM 
training is reported to change attitudes in medical settings, more studies are needed 
on the appropriate format for implementing CRM principles and the impact on 
adverse events. Strategies & Tools to Enhance Performance & Patient Safety 
(STEPPS) is another multicomponent program, designed by the US Department of 
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Defense, which aims to improve teamwork through mutual support, leadership, 
situation monitoring, and communication [59].

An approach that has been successfully used to improve communication in teams 
and access providers is to standardize the format for communication between staff 
and physicians through use of the SBAR tool [60]:

• Situation: description of clinical situation
• Background: clinical history and context
• Assessment: description of the possible problems
• Recommendation: description of possible solutions

It is also critically important to effectively communicate at the point of handoff 
or transition in care. As the responsibility for the patient is transferred from one 
individual to another, there is a heightened risk that disruptions will occur. This risk 
can be mitigated by organizing workflow to minimize the frequency of transition 
and through the development of effective handoff communication [60].

 Care Transitions

Similarly, care transitions should be optimized to ensure patient information is com-
municated to providers across settings of care and that patients have appropriate 
access to follow-up care. Due to limited interoperability of electronic health record 
systems across settings of care, the availability of a discharge summary at the first 
discharge visit is often low, leaving patients vulnerable to errors. All relevant infor-
mation should be transferred from one entity to the next to avoid gaps or the discon-
tinuity of care. Clear accountability for ensuring effective care coordination across 
providers and settings of care is necessary to avoid delays in treatment and 
adverse events.

 High-Reliability Organizations (HROs)

High-reliability organizations (HROs) are routinely exposed to unexpected high- 
risk events, yet they achieve lower than expected occurrences of failure or accidents 
[61]. Classic examples of HROs include air traffic and electrical power grid control 
systems, nuclear power plants, and aircraft carriers. Diverse types of HROs display 
certain common cultural attributes and institutional capabilities. There are five key 
concepts at the core of HROs: preoccupation with failure, reluctance to simplify, 
sensitivity to operations, deference to expertise, and resilience [62].
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Preoccupation with Failure Preoccupation with failure is an important attribute 
of HROs. This preoccupation involves constant vigilance and a commitment to 
compulsively and rigorously focus on the potential for any and all failures, large or 
small, regardless of whether actual harm occurred. This vigilance is manifested by 
an organization’s ability to identify and report errors, investigate errors, and imple-
ment effective measures to prevent recurrence. Poor outcomes rarely occur without 
warning, and, in the vast majority of cases, the failure or error that ultimately led to 
disaster was known within the organization but tolerated because it was unlikely to 
cause “real problems.”

Ironically, organizations with very high standards for success and performance 
may be culturally incompatible with a preoccupation with failure. The temptation of 
the organization that values high performance is to view individuals who display a 
concern over small failures as “naysayers” who are standing in the way of success. 
Senior leaders may create a “shoot the messenger” culture where they end up being 
buffered from the reality of what is going on in the organization. Preoccupation with 
failure also requires a measurement culture that continuously monitors key pro-
cesses and includes feedback mechanisms to identify and to correct deficiencies. 
When errors are identified, they should be investigated to pinpoint the active human 
failures and latent system conditions that contributed to the errors.

Reluctance to Simplify A reluctance to simplify is another characteristic of HROs, 
which are commonly good at simplifying complexity in order to maintain a focus on 
areas of high priority and key performance drivers. Unfortunately, complex interac-
tive systems are not easily reduced to simple rules. Oversimplification generates 
operational practices that may work very well in most cases but fail spectacularly 
when the uncommon complication occurs. Organizations that resist simplification 
are less likely to experience these types of adverse events.

Sensitivity to Operations HROs also demonstrate sensitivity to operations. The 
latent conditions that create the “Swiss cheese holes” in system safeguards are fre-
quently well known to those at the organization’s sharp end. To the extent that man-
agers are removed from day-to-day operations, or even worse, actively discourage 
feedback from frontline staff, these latent conditions may go uncorrected. HROs 
have organizational cultures that (1) promote understanding of frontline operational 
issues and open communication of operations problems throughout the organization 
and (2) are committed to correcting operational problems as they are discovered.

Deference to Expertise Deference to expertise, another attribute of HROs, can be 
viewed as a part of sensitivity to operations. Deference to expertise refers to the 
practice of pushing decisions down to the level of the individual most knowledge-
able about the process involved, regardless of their position of authority within the 
organizational hierarchy. A practical example would be involving clerical staff in a 
redesign of a patient scheduling process.
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Resilience HROs also share the quality of resilience, which refers to the ability of 
an organization to effectively respond to unanticipated threats and to recover from 
disruptive events. Standardized, well-thought-out policies and procedures generally 
promote safety. However, HROs recognize when hazards are not being successfully 
addressed by existing procedures. This ability to identify and adapt to novel situa-
tions and crises is a critical attribute of HROs and requires an ability to optimize 
standardization while maintaining an ability to respond to challenges that require 
new solutions. This has been referred to as “constrained innovation” or “adaptive 
rule-breaking.”

 Bundled Interventions and Patient Safety Collaboratives

Bundles and Patient Safety Collaboratives have emerged as important tools in driv-
ing rapid, system-wide improvements in healthcare delivery through maximizing 
consistent adoption of evidence-based practices for all patients and creating learn-
ing communities. A “bundle” or evidence-based care bundle is a standard set of 
elements of care or processes that, when consistently implemented together, have 
been shown to improve patient safety outcomes, yet are often not performed uni-
formly. Bundles can be a powerful tool to ensure best practices are delivered consis-
tently for every patient, every time. Bundles rapidly came into use across thousands 
of hospitals through the Institute for Healthcare Improvement’s “5 Million Lives” 
Campaign which included the Central Line Bundle, the Ventilator-Associated 
Pneumonia Bundle, and the Surgical Site Infections Bundle among other initiatives 
[63]. The use of bundles has now spread internationally through the “Surviving 
Sepsis” Campaign.

Patient Safety Collaboratives are system-level initiatives that unify multiple 
stakeholders around specific, shared goals for improvements in patient safety and 
outcomes through consistent implementation of best-practices, similar to bundles. 
Examples include the Missouri Center for Patient Safety’s coordination of the 
AHRQ-funded CUSP/Stop CAUTI Collaborative, [64] which began in 2011. The 
Comprehensive Unit-Based Safety Program (CUSP) is an educational model 
designed to teach bedside caregivers specific methods and tools to promote the 
consistent use of practices to reduce the incidence of hospital-acquired infections. 
The collaborative aimed to reduce catheter-associated urinary tract infections 
(CAUTI) by 25% by 2012. Missouri hospitals exceeded this goal by achieving a 
30% reduction in CAUTIs by the end of the demonstration period. Another exam-
ple includes the California Perinatal and Maternal Quality Care Collaboratives 
(CPQCC and CMQCC) [65] which aimed to reduce preventable maternal morbid-
ity and mortality, improve perinatal outcomes, and promote equitable maternity 
care in California.
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 Future Trends

The topic of patient safety is a crucial focus of the healthcare industry. Technological 
advances serve to facilitate the elimination of error and adverse events and grant the 
full disclosure of errors to patients and the healthcare system.

In addition to increasing scrutiny and transparency of event reporting, there will 
likely be an increase in insurers’ refusals to pay for care resulting from adverse 
events and complications.

This incorporation of patient safety and health outcomes into the healthcare pay-
ment system has been referred to as value-based purchasing (VBP). VBP refers to a 
wide array of strategies and payment programs that link financial incentives to per-
formance on quality metrics. Value-based payment programs have been increas-
ingly adopted by government and commercial payers alike over the past decade to 
standardize the adoption of best practices, encourage innovation, moderate exces-
sive cost growth, and improve patient safety. Examples of VBP models include pay 
for performance (P4P), accountable care organizations (ACOs), and bundled pay-
ment programs.

Making patient care safer by reducing harm caused in the delivery of care was 
outlined as a key priority in the Department of Health and Human Service’s 2011 
National Strategy for Quality Improvement in Healthcare. The 2010 Patient 
Protection and Affordability Act significantly expanded value-based purchasing 
programs, which represent a powerful tool to align and accelerate progress in patient 
safety across the delivery system. Key examples of government payer VBP pro-
grams include the Hospital Readmission Reduction Program, the Hospital Value- 
Based Purchasing Program, and the Hospital-Acquired Condition (HAC) Reduction 
Program. As of 2014, hospitals in the lowest performing quartile on patient safety 
and quality metrics measured in the HAC Reduction Program (e.g., surgical site 
infection rates) received reduced Medicare payments.

Recently, federal payer value-based payment programs have been expanded to 
include healthcare providers through the Quality Payment Program under the 2015 
Medicare Reauthorization and CHIP Reauthorization Act (MACRA). Performance 
on quality measures under the Medicare Incentive Payment System (MIPS) or par-
ticipation in an Advanced Alternative Payment Model became  tied to physician 
Medicare reimbursement starting in 2017. Many of the MIPS quality measures are 
directly linked to patient safety, for example, “Medication reconciliation” and 
“Performing a fall risk assessment.” While VBP has been predominately driven by 
government payers, over 40 private sector pay-for-performance programs exist [66]. 
Early adopters of VBP models include the California Pay for Performance Program 
(a program founded in 2001, which bases physician incentives on improving quality 
performance) and the Alternative Quality Contract through Blue Cross Blue Shield 
of Massachusetts. Though value-based payment programs traditionally focused on 
hospitals and providers, CMS has begun developing and implementing value-based 
purchasing programs across healthcare settings including home health agencies, 
skilled nursing facilities, ambulatory surgical centers, and specialty hospitals. VBP 
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will likely play an increasing role in healthcare reimbursement across all settings of 
healthcare delivery.

Recent technological advances have enabled the rapid growth of high fidelity 
clinical simulation. This is a promising new area that can not only improve the skills 
of individuals but is also very beneficial for team training. This technology is rap-
idly becoming a mandatory component of training in areas such as Anesthesiology 
and Surgery. It is likely that this field will continue to gain more importance with the 
maturation of technologies such as virtual reality and augmented reality simulation 
and haptic or force feedback functionality which adds a tactile component to the 
simulation.
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Additional Resources-Further Readings

Healthcare Quality Organizations that Include Patient Safety 
Information:

The Agency for Healthcare Research and Quality (AHRQ) is the federal organization tasked with 
responsibility for improving the quality, safety, efficiency, and effectiveness of healthcare for 
all Americans and is an excellent resource for patient safety information. http://www.ahrq.gov

The Institute for Healthcare Improvement (IHI) is dedicated to the task of improving the quality of 
the healthcare system. Reduction of harm and error is an important part of the IHI’s mission. 
http://www.ihi.org

The Institute for Safe Medication Practices (ISMP) is an excellent resource for information about 
safety in the medication system and pharmacy practice. http://www.ismp.org

The Joint Commission (TJC) provides assistance in the form of requirements for accredited health-
care organizations including annual National Patient Safety Goals. https://www.jointcommis-
sion.org/topics/patient_safety.aspx

Specific Sources of Current Patient Safety Information

AHRQ Evidence-Based Practice Centers. https://www.ahrq.gov/research/findings/evidence-
based-reports/centers/index.html

American Journal of Medical Quality. https://journals.sagepub.com/home/ajm
American Medical Association Patient Safety. http://www.ama-assn.org/ama/pub/category/12582.

html
Cohen M (2007) Medication errors, 2nd edn. American Pharmacists Association, Washington
Dekker S (2011) Patient safety: a human factors approach. CRC Press, Boca Raton
The Joint Commission Journal on Quality and Patient Safety. https://www.jcrinc.com/

the-joint-commission-journal-on-quality-and-patient-safety/
Journal of Patient Safety. https://journals.lww.com/journalpatientsafety/pages/default.aspx
Morath JM, Turnbull JE (2004) To do no harm: ensuring patient safety in health care organizations, 

1st edition. Jossey-Bass, San Francisco
The National Patient Safety Foundation. http://www.npsf.org/
Shekelle P, Wachter R, Pronovost P (eds) (2013) Making health care safer II: an updated criti-

cal analysis of the evidence for patient safety practices. Agency for Healthcare Research and 
Quality, Rockville, MD.

Vincent C (2010) Patient safety, 2nd edition. Blackwell Publishing Ltd., Oxford.
Wachter R (2012) Understanding patient safety. McGraw-Hill, New York.
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Chapter 5
Health Informatics

David W. West

 Executive Summary

As defined by the US National Library of Medicine, health informatics is “the inter-
disciplinary study of the design, development, adoption, and application of informa-
tion technology (IT) based innovations in healthcare services delivery, management, 
and planning” [1]. It has emerged as a growing field of study as healthcare delivery 
is largely dependent on an exchange of information between both the patient and the 
healthcare professional and among the healthcare professionals themselves. 
Effective information exchange relies on an information infrastructure that has the 
patient medical record at its root. The infrastructure is often supplemented by addi-
tional components, including, but not limited to, computerized practitioner order 
entry (CPOE), clinical decision support at the point of care, performance manage-
ment systems, and health information exchange (HIE) with disparate healthcare 
systems. All these components support individual patient management and the over-
all administration of patient populations.

Technology has enhanced healthcare quality and quality measurement in various 
ways. An early major achievement was an electronic medium allowing multiple 
users to access medical records simultaneously as opposed to having to rely on 
duplicated “shadow” charts with varying levels of completeness and consistency. 
Another achievement has been shortening the latency between new evidence of best 
practice in literature and the incorporation of that evidence into practice; previously, 
this latency could be as long as 17 years [2, 3]. Electronically generating and dis-
seminating practice performance information to practitioners can speed provider 
behavioral change, and quality improvement can be accomplished in a more 
timely manner.
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Technology has enabled data aggregation on a scale not possible with traditional 
medical record systems. So-called big data affords the opportunity to detect previ-
ously imperceptible patterns in healthcare outcomes that can drive decision-making. 
Health plans and policy makers can harness big data for measuring quality and 
improvements in healthcare over time.

The study of health informatics would be incomplete without acknowledging the 
unintended consequences technology can have on healthcare practices. Selection 
bias, alert fatigue, cloning, note bloat, and an increased potential for privacy breach 
are some of the undesirable effects observed. However, applying a disciplined pro-
cess of observation, analysis, and system redesign can reduce “technology- 
induced” errors.

This chapter provides an overview of health informatics necessary for an execu-
tive in charge of quality management.

 Learning Objectives

Upon completion of this chapter, the reader should be able to:

• Describe the fundamental tenets of health informatics
• Discuss the electronic health record (EHR) and its impact on safety and quality
• Describe the principles, components, and pitfalls of EHRs and decision support 

systems
• Describe the national initiatives driving the development of health information 

technology
• Identify the basics of the US coding classification systems

 History: The Evolution of Health Informatics in the United 
States

In the National Academy of Medicine (previously named Institute of Medicine) 
report Crossing the Quality Chasm, [3] there was a clear imperative to develop 
health information infrastructure in the United States to support quality and safety. 
The report noted that in the absence of a national commitment to build a national 
health information infrastructure, the progress of quality improvement would be 
painfully slow. Appointed in 2004, David Brailer led the Office of the National 
Coordinator for Healthcare Information Technology (ONCHIT), a new office cre-
ated within the Department of Health and Human Services by executive order of 
President Bush. The ONCHIT created the US National Health Information Network 
(NHIN), which has now been renamed the eHealth Exchange. The eHealth 
Exchange, managed by a non-profit industry coalition called Sequoia Project (for-
merly HealtheWay), provides a web service-based series of specifications designed 
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to securely exchange healthcare-related data. The framework has four overarching 
goals: inform clinical practice, interconnect clinicians, personalize care, and 
improve population health.

Health informatics and health information technology have grown rapidly in 
response to the American Recovery and Reinvestment Act (ARRA) stimulus pack-
age initiated in 2009. Large capital requirements to implement an EHR were one of 
the most significant barriers to adoption. As a result, the Meaningful Use (MU) 
program that resulted from the 2009 Health Information Technology for Economic 
and Clinical Health (HITECH) Act defrayed costs to healthcare entities that provide 
a significant proportion of their services to Medicare or Medicaid recipients. In 
addition to requiring a “certified” EHR application to qualify for funding, MU also 
stipulated a variety of functional requirements as part of the implementation process 
to support initiatives in patient engagement, interoperability, and quality. Eligible 
hospitals and providers could receive separate funding with somewhat different 
requirements for each group.

Another historical trend for health informatics has been the increasing applica-
tion of technology to support new paradigms of delivering healthcare services, par-
ticularly in telemedicine. Initial efforts to implement telemedicine as a means to 
provide direct patient healthcare on a remote basis began in the 1990s, but the high 
cost and low quality of the available technology at the time hampered these efforts. 
Network bandwidth struggled to sustain reliable performance in video connections, 
and the size and complexity of the required equipment was substantial. Additional 
barriers included a lack of reimbursement models for remote care through video and 
the supporting technology to facilitate remote examination. Dr. Clement McDonald 
insightfully predicted what the path forward was in 1998: “The advantage could 
well tip to video links when video phones become ubiquitous” [4]. With 2015 data 
indicating that 187.5 million people in the United States own smartphones, [5] the 
technical investment required to make video links is declining rapidly. Supplemental 
applications to enhance video interactions are becoming more numerous, and insur-
ers are gradually recognizing and reimbursing telemedicine visits. A brief history of 
health informatics in the United States is shown in Table 5.1.

 Health Informatics Objectives

A fundamental tenet of health informatics is that effective interaction between tech-
nology and people can lead to higher-quality care for both the individual patient and 
populations at large. Technology alone, without human-derived clinical insight, 
often fails to deliver desired outcomes. Similarly, clinical experience and insight 
without information technology can lead to clinical decisions inconsistent with the 
current evidence of best practice, often due to the previously noted translational lags.

Inaccessibility of patient data, both within a healthcare organization and between 
healthcare organizations, can also challenge providers. An emerging health infor-
matics objective is to bring the best, most relevant information about a clinical 
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 decision to the time and place that decision-making happens. The sources of rele-
vant information can be broad, but there are two general types: information specific 
to the patient and information specific to populations that share clinical features 
with the patient. Health information exchange (HIE) promotes the availability of the 
former, while clinical decision support (CDS) promotes the latter. Both the HIE and 
CDS will be discussed in more detail later in this chapter. It is worth noting that 
though HIE traditionally applies to the effective and timely exchange of patient 
information between disparate healthcare organizations, in a broader context, it also 
applies to the direct interaction between the patient and healthcare provider through 
a variety of vehicles that might be synchronous or asynchronous. “Synchronous” 
usually refers to time or place such that the patient and care provider are interacting 
simultaneously (time) or in the same geographic location (place).

Table 5.1 Recent history of health informatics in the United States

Date Key event/milestone

1959 Robert Ledley publishes “Reasoning Foundations of Medical Diagnosis” (with Lee 
B. Lusted) and “Digital Electronic Computers in Biomedical Science” in Science

1965 The National Library of Medicine begins using MEDLINE as a means for easily 
retrieving scholarly articles

1966–
1967

MUMPS (Massachusetts General Hospital Utility Multi-Programming System), also 
known as “M,” developed as a general-purpose computer programming language for 
use in healthcare-related information systems

1972 Homer R. Warner founded the first Department of Biomedical Informatics in the United 
States at the University of Utah

1999 IOM publishes To Err is Human: Building a Safer Health System highlighting the 
importance of evaluating systems as the primary source of errors leading to diminished 
patient safety

2001 IOM publishes Crossing the Quality Chasm: A New Health System for the 21st Century, 
which dedicates an entire chapter to the necessary role of information technology in the 
redesign of healthcare delivery systems

2004 First mention of health information technology in state-of-the-union address by George 
W. Bush: “By computerizing health records, we can avoid dangerous medical mistakes, 
reduce costs, and improve care.” David Brailer is appointed to lead the new Office of 
the National Coordinator of Healthcare Technology (ONCHIT)

2009 The Health Information Technology for Economic and Clinical Health Act (HITECH), 
enacted under Title XIII of the American Recovery and Reinvestment Act (ARRA), 
provided $25 billion in funding to subsidize adoption of electronic health records 
nationally under the provisions of “meaningful use” as outlined by ONCHIT. Through 
the Meaningful Use program, adoption of electronic health records is tied to 
adjustments in Medicare payments. It also includes the National Health Information 
Network aimed at promoting interoperability and health information exchange between 
healthcare systems

2010 The Direct Project launched as a part of the Nationwide Health Information Network, 
creating a simple, secure, scalable, standards-based way for participants to send 
authenticated, encrypted health information directly to known, trusted recipients over 
the Internet

2014 HL7 publishes Fast Healthcare Interoperability Resources for exchanging EHR data in 
a simpler modular format for easier consumption
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Beyond individual patient decision-making, another core health informatics 
objective is to convert health information into knowledge that can improve popula-
tion outcomes. The National Institutes of Health (NIH)-funded National Center for 
Biomedical Computing has created the “i2b2” Center (Informatics for Integrating 
Biology at the Bedside). Their mission is developing “a scalable informatics frame-
work that will enable clinical researchers to use existing clinical data for discovery 
research and, when combined with IRB-approved genomic data, facilitate the design 
of targeted therapies for individual patients with diseases having genetic origins” 
[6]. Numerous other collaborative initiatives have emerged in the advent of elec-
tronic health records to share electronically stored patient data in a de-identified 
manner between healthcare organizations. The growing combination of increas-
ingly diverse datasets in healthcare and health-related domains has been dubbed big 
data [7, 8]. The totality of data related to patient healthcare and well-being includes:

• Clinical data that is patient specific such as notes, monitor feeds, orders, test 
results, insurance claims, and other administrative data

• Health research information including journal content, open research protocols, 
and public health alerts

• Information from outside the traditional healthcare domain such as social media 
posts, blogs, and Twitter feeds

 Health Informatics Core Values

As the breadth of innovation related to health information continues to expand, the 
inherent values sought by applied health informatics and health information tech-
nology innovations have remained relatively constant. These values are primarily 
oriented around primary stakeholder types as listed in Table 5.2.

 System Usability

Usability for healthcare applications, particularly EHRs, has long been an area of 
focus for improvement. Compared to other industries such as aviation, nuclear 
power, automobiles, and consumer software, medical care is especially complex, so 
achieving usability is challenging.

Table 5.2 Health informatics 
core values and primary 
stakeholders

Core value Primary stakeholder type

System usability User
Transparency Consumer/reader
Data integrity Population/public health
Quality Healthcare organizations
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In one particular framework, the components of task, user, representation, and 
function (TURF) determine the usability of an EHR system [9]. This framework 
strives to assess how useful, usable, and satisfying a system is for intended users by 
asking them to perform a certain sequence of assessments as seen in Fig. 5.1. The 
dimensions and measures of usability under TURF are described in Table 5.3.

 Transparency

Medical information is expanding rapidly in both the breadth of academic research 
and in the depth of data available about individual patients. Genetic data, continuous 
bedside-monitoring modalities, and home-monitoring modalities are some of the 
areas that have significantly increased the amount of data managed in a healthcare 
system. The tabular methods for displaying data, which are similar to the traditional 
presentations from paper health records, are increasingly inefficient and difficult to 
navigate in the visual frame of an electronic monitor. However, though the elec-
tronic monitor lacks in expandability, it excels in parsing, drill-down, and cascading 
capability, allowing a new dimension in information display. The ability to parse 
information automatically has made it easier to share information with a wider array 
of caregivers while maintaining compliance with regulations regarding privacy. The 
opportunities for creating a better value proposition through the graphical and 
dynamic display of patient information, as discussed by Powsner and Tufte, remain 
largely untapped by health information technology vendors [10].

Fig. 5.1 TURF framework for EHR usability. Reprinted from Journal of Biomedical Informatics, 
44(6), J. Zhang and M.F. Walji, “TURF: Toward a unified framework of EHR usability,” p. 1058. 
Copyright 2011, with permission from Elsevier
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 Data Integrity

The large number and diversity of data imports into a healthcare system supporting 
a wide array of clinical specialties leads to continuous pressure to either duplicate 
or introduce ambiguity into existing data concepts. For example, the use of “glu-
cose” as a data label in a data stream would have significant ambiguity without 
further context. Similarly, creating a unique blood pressure capture tool for a par-
ticular clinic could duplicate already existing standard concepts and impair the abil-
ity to aggregate like data. Diminished data integrity could reduce the validity of data 
queries that strive to extract knowledge from data warehouses in healthcare sys-
tems. The promotion of national data standards has improved the capability for 
disparate healthcare organizations to share patient data without a loss of data integ-
rity. Managing information in a complex healthcare system in a way that does not 
compromise data integrity is a significant value proposition to health informatics.

Table 5.3 Dimensions and measures of usability under TURF

Usability 
dimension Descriptions Representative measures

Useful A system is useful if it supports the work 
domain where the users accomplish the 
goals for their work, independent of how 
the system is implemented

Across-model Domain Function 
Saturation: percentage of domain 
functions in the EHR vs. all domain 
functions in the work domain
Within-model Domain Function 
Saturation: percentage of domain 
functions over all functions (domain 
and non-domain) in the EHR

Usable A system is usable if it is easy to learn, 
easy to use, and error-tolerant

Learnability
Number of trials to reach a certain 
performance level
Number of items that need to be 
memorized
Number of sequences of steps that 
need to be memorized
Efficiency
Time on task
Task steps
Task success
Mental effort
Error prevention and recovery
Error occurrence rate
Error recovery rate

Satisfying A system is satisfying to use if the users 
have good subjective impression of how 
useful, usable, and likable the system is

Various ratings through survey, 
interview, and other instruments

Reprinted from Journal of Biomedical Informatics, 44(6), J.  Zhang and M.F.  Walji, “TURF: 
Toward a unified framework of EHR usability,” p. 1057, ©2011, with permission from Elsevier
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 Quality

When regarding any innovation in health information technology its impact on 
quality must be assessed rigorously. While the literature has shown that the imple-
mentation of EHRs has had a positive impact on healthcare quality, there is also 
evidence of unintended consequences and adverse outcomes. While EHRs offer 
significant new capabilities to support quality, the complexity of implementation 
and the usability issue previously discussed have created barriers to achieving their 
full promise for improved quality. This will be discussed further later in this chapter.

 Electronic Health Records

The primary subject of study and development in the field of health informatics for 
decades has been EHRs. Many of the early manifestations were simple storage and 
organization vehicles. This is consistent with one of the early objectives: solve the 
problem of singular access to the paper chart. Singular access was especially prob-
lematic for larger, more complex healthcare organizations. The need for multiple 
clinicians to have the primary chart simultaneously made it virtually impossible to 
meet all demands in a timely manner. Local chart copies were frequently main-
tained (“shadow charts”) to mitigate the challenges of having to make decisions 
without the primary medical record. Shadow charts had their own inherent risks 
such as incompleteness or the addition of unique information not found in the pri-
mary medical record. EHR storage granted parallel access to multiple authorized 
users simultaneously, significantly reducing the incentive to manage shadow charts.

A second early objective for EHRs was resolving the issue of handwriting legi-
bility. Illegible handwriting has confounded communication in paper charts, with, at 
times, particularly adverse implications on medication management. Illegibility 
causing confusion in medication selection, dosing, and frequency leading to adverse 
outcomes, including death, has been well documented [11, 12]. EHRs have largely 
resolved errors caused by illegibility, though other sources of error have emerged 
and are discussed later in this chapter.

While EHRs have significantly evolved with increasing scope, specialization, 
and integration since the early stages, the core functionalities continue to be docu-
mentation, order entry/communication, and data retrieval/access. An important and 
increasingly significant addition to these core functionalities has been clinical deci-
sion support, discussed later in this chapter. Some of the ideal specifications of an 
EHR are listed in Table 5.4.

As EHRs became more sophisticated, adoption increased steadily and signifi-
cantly from 2006 to 2015, aided in part by the national Meaningful Use program 
administered by the Office of the National Coordinator for Health Information 
Technology [13, 14]. Physician practices lagged behind hospitals as a whole for 
basic EHR adoption, though many practices have implemented specific EHR 
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 functionality. Regional and practice-sized variations currently exist in terms of 
larger practices having higher adoption rates than smaller ones.

 Documentation

Recording patient events in the medical record for later reference has been a core 
function of the medical record since its inception. In the transition from pen-and-ink 
to electronic tools, a variety of documentation modalities emerged to allow care 
providers to work as efficiently as possible. This is important as experience tells us 
that patients present in a wide range of scenarios from highly predictable to highly 
variable, so the most efficient modality must also vary accordingly. Where patient 
assessment and treatment planning are more predictable, documentation using tem-
plates can be highly effective, affording both speed and discrete capture of concepts 
in a comprehensive manner. Where patient assessment and treatment planning are 
more variable, structured templates are less effective, requiring greater time to com-
plete documentation and carrying the potential for omitted or erroneously entered 
important clinical data. A summary of common note documentation modalities is 
seen in Table 5.5. The modalities described are not mutually exclusive and can be 
combined to create the best solution. Healthcare organizations may choose to offer 
only a subset of these modalities.

In addition to note documentation models, table formats capture a significant 
amount of patient data. This is analogous to the traditional “bedside flowsheet,” so- 
named because it typically resided on a clipboard outside the patient’s room. With 
these data becoming electronic, accuracy and efficiency have improved. Patient 
monitor data has the potential to feed directly into the EHR, thus avoiding transcrip-
tion errors. To keep monitor artifacts (such as patient movement) from distorting the 
data, clinician validation is usually required before logging the data on a perma-
nent basis.

Table 5.4 Ideal specifications of an EHR

Expectation Definition

Patient- 
centered

Provides an electronic documentation of all patient events, both episodic and 
recurrent

Longitudinal Serves as a single source of all information for the patient, trended from 
conception to death

Networked Allows data availability on a just-in-time basis for all care providers who are 
directly working with the patient

Queryable Allows data views that accommodate the needs of unique users without 
creating data exposure and noise

Data standard 
enabled

If combined with a data warehouse, the data collected from multiple EHRs 
and applications provide a means to determine best practice, appropriate 
guidelines for care, and population health improvements

5 Health Informatics



100

Electronic data captured bedside can take the form of constrained data entry, 
which is when entries are defined by a range or list of choices. Data captured in a 
controlled manner can display graphically and be used to contribute to patient risk 
assessment.

 Order Entry/Communication

Electronic order entry allows orders to be instantly available to all stakeholders, 
eliminating the lag time for transcribing and couriering orders. Computerized phy-
sician order entry (CPOE) has created the opportunity to provide clinical decision 
support at the moment order entry occurs. When CPOE is supplemented with bar 
coding at transition points in order execution, the opportunities for error are reduced. 
In medication management, this process is referred to as a component of closed- 
loop medication management (CLMM), where bar coding occurs at both the dis-
pensing phase and the administration phase of execution. Bar coding at these 
transition points seeks to enforce the “five rights” of medication administration: the 
right drug to the right patient in the right dose by the right route at the right time. It 
is important to examine these transitional workflows carefully for efficiency. If they 
are cumbersome or difficult, there will be an incentive for staff to develop 

Table 5.5 EHR documentation modalities for physicians

Modality Definition

Handwritten 
documentation

This modality has become relatively obsolete in the era of EHRs but 
may continue to be a component to an organization’s downtime 
strategy. Handwritten documentation is typically scanned as soon as 
possible once the EHR system is again operational

Typing without template Typing speed can vary significantly among providers and 
completeness of documentation may be compromised. This method 
does not easily store granular clinical concepts

Dictation into and 
transcription from a 
stored voice file

Dictation is a conventional method of documentation that predates 
the use of the EHR. There is a time lag between dictation and the 
transcription appearing in the medical record. This method is usually 
associated with ongoing costs per transcription

Entry into a structured 
template, selecting from 
pre-populated choices

This modality can efficiently capture granular clinical concepts, but 
becomes unwieldy when the clinical case includes too many 
variables or results in additional, unanticipated variables

Voice-activated dictation 
with real-time computer- 
generated transcription

This modality allows immediate access to the documentation. If 
reliability of transcription is high, it can be very efficient and allows 
freedom of expression by the healthcare provider

Use of scribes to 
document based on 
verbal instruction from 
care provider

Scribes afford the convenience of not only recording draft 
documentation, but also entering pended orders per the verbal 
instruction of the healthcare provider in the exam room. Entries 
made by the scribe must be proofed carefully prior to providing the 
documentation to the healthcare provider for authentication
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 workarounds that negate the effectiveness of the closed-loop medication process. 
Adherence to the five rights is not a guarantee that medication errors will not occur.

EHRs also provide a vehicle for patient-related communication, allowing easy 
reference and convenience. Communications are either recorded as permanent 
entries in the medical record or treated as more transient communications ultimately 
purged from the EHR depending on regulations and policies of the hosting health-
care organization.

 Retrieval/Access

Though simple access and retrieval of medical record data has existed in EHRs from 
their origins, there are dimensions of data retrieval that continue to develop. For 
instance, an EHR displaying the same view to all users would have limited usability 
for the wide breadth of clinical and non-clinical users. EHRs thus can display sum-
marized views of a medical record that are adapted for the particular type of user 
logged into the system. In addition, aggregate views of populations of interest (reg-
istries) are available to help efficiently identify opportunities for improved outcomes.

Another area of development for data retrieval and access is health information 
exchange (HIE) between healthcare organizations.

 Health Information Exchange

As described at the chapter’s beginning, quality healthcare is fundamentally depen-
dent on effective HIE. Both patient-provider and provider-provider exchange within 
a given healthcare system have improved significantly with health information tech-
nology. However, the efficiency of HIE between healthcare systems has signifi-
cantly lagged. This represents a significant opportunity for efficiency and quality 
improvement that has not been fully realized. The Office of the National Coordinator 
for Health Information Technology (ONC) put a particular focus on this deficiency 
as it developed requirements for later stages of the Meaningful Use (MU) program. 
The attention to this unrealized opportunity has narrowed the scope of the term HIE 
to usually refer to exchanges between healthcare systems.

Transitions of care are a primary triggering event for HIE. Traditional methods 
relying on signed release of information, printing, and faxing have proved problem-
atic from the perspective of timeliness and resource requirements, leading to delays 
in care. HIE was significantly enhanced with the launch of the Direct Project in 
2010 which provided a secure framework for exchanging patient medical records 
[15]. The Direct Project defined specifications to ensure the security of exchanged 
records, but it did not define the standard content of exchanged information. 
Standardizing the structure and content of exchanged patient information has 
emerged from a joint effort by HL7 International and ASTM called the Continuity 
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of Care Document (CCD) [16]. CCD is an implementation guide for sharing patient 
summary data as a Continuity of Care Record (CCR), and it establishes a rich set of 
templates representing the typical sections of a summary record. These same tem-
plates for vital signs, family history, plan of care, etc. can then be used in other 
document types, establishing interoperability across a wide range of clinical 
use cases.

Healthcare organizations can exchange information with different levels of 
interoperability representing increasing levels of sophistication.

 Foundational

This allows data exchange from one information technology system to another for 
the purpose of patient care. It does not require that the receiving information tech-
nology system be able to interpret the data.

 Structural

This is an intermediate level of uniform movement of healthcare data from one 
system to another such that the clinical or operational purpose and meaning of the 
data is preserved and unaltered. Structural interoperability defines the syntax of the 
data exchange. It ensures that data exchanges between information technology sys-
tems can be interpreted at the data field level. This means the information is parsed 
with data labels provided to transmit meaning. This further allows the receiving 
system to reorganize information to enhance visualization and comparison with 
other information in the EHR.

 Semantic

This provides interoperability at the highest level, which is the ability of two or 
more systems or elements to exchange information and use the information 
exchanged [17]. Semantic interoperability takes advantage of both the structuring of 
the data exchange and the codification of the data, including vocabulary, so that the 
receiving information technology systems can interpret the data. This level of 
interoperability supports the electronic exchange of patient summary information 
among caregivers and other authorized parties via potentially disparate EHR sys-
tems and other systems to improve quality, safety, efficiency, and efficacy of health-
care delivery. The goal of achieving semantic interoperability and its reliance on 
codification in exchanged data has reinforced the need for national standards for 
coding systems. Table  5.6 lists some of the major coding systems in use in the 
United States.
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Table 5.6 Medical coding classification systems

System Description

International 
Classification of 
Diseases (ICD)

The healthcare system in the United States uses the International 
Classification of Diseases, Version 10 (ICD-10), formulated and maintained 
by the World Health Organization (WHO). The National Center of Health 
Statistics (NCHS) and Center for Medicare and Medicaid Services (CMS) 
manage the system and modify it as needed to meet the particular needs of 
the nation’s evolving healthcare system [18]. It provides codification for 
diagnoses (ICD-10-CM) and hospital-based procedures (ICD-10-PCS)

Current 
Procedural 
Terminology 
(CPT)

Developed under the auspices of the American Medical Association (AMA), 
the Current Procedural Terminology (CPT) system classifies clinical 
procedures and services performed by physicians. Accreditation 
organizations, payers for administrative, financial, and analytical purposes, 
and researchers for outcomes studies, public health initiatives, and health 
services research also utilize the CPT system

Systematized 
Nomenclature of 
Medicine 
(SNOMED)

Used in numerous countries, the Systematized Nomenclature of Medicine 
(SNOMED) represents a broad array of healthcare concepts [19]. SNOMED 
CT was created for indexing the entire medical record including signs and 
symptoms, diagnoses, and procedures. Adopted worldwide, it is the standard 
for indexing medical records information. SNOMED CT is also a valuable 
resource for disease management, health services research, outcomes 
research, and quality improvement analyses. It is promoted as a system 
through which detailed clinical information can be shared across specialties, 
sites of care, and various information system platforms

Unified Medical 
Language System 
(UMLS)

Developed by the National Library of Medicine, the Unified Medical 
Language System (UMLS) provides an electronic link between clinical 
vocabularies and medical literature from disparate sources [20]. The goal is 
to develop a means whereby a wide variety of application programs can 
overcome retrieval problems caused by differences in terminology and the 
scattering of relevant information across many databases. For example, 
UMLS eases the linkage between computer-based patient records, 
bibliographic databases, factual databases, and expert systems. The National 
Library of Medicine distributes annual editions, free of charge under a 
license agreement, and encourages feedback, which promotes expansion of 
the database

RxNorm RxNorm is a US-specific terminology system that contains all medications 
available on the US market. It is part of UMLS terminology and maintained 
by the National Library of Medicine. “RxNorm provides normalized names 
for clinical drugs and links its name to many of the drug vocabularies 
commonly used…By providing links between these vocabularies, RxNorm 
can mediate messages between systems not using the same software and 
vocabulary.” [21]

Logical 
Observation 
Identifiers, 
Names, and 
Codes (LOINC)

The development of the Logical Observation Identifiers, Names, and Codes 
(LOINC) system originally focused on a public use set of codes and names 
for electronic reporting of laboratory test results. Expanded to encompass a 
database of names, synonyms, and codes, it can also capture clinical 
measurements such as EKG data. LOINC data are available from the 
Regenstrief Institute [22]. Content is continually expanding to include more 
direct patient measurements and clinical observations

(continued)
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A later development in the evolution of HIE has been the development of the Fast 
Healthcare Interoperability Resources (FHIR, pronounced “fire”). HL7 published the 
first draft of FHIR in 2014 as a collection of data elements and formats, called 
resources [23], combined with an application-programming interface (API) for EHR 
exchange. It strives to simplify the complex nature of document exchange by signifi-
cantly parsing the exchanged elements into more basic and modular components.

 Clinical Decision Support

A key objective of health informatics is to provide critical information to bolster 
informed decision-making. EHRs have had integrated clinical decision support (CDS) 
from early in their evolution. CDS is a manifestation of the health informatics core 
belief that the combination of technology and human expertise can provide higher-
quality care than either alone. For example, one report cited significant errors that 
could have affected patient care that resulted from sign-out data elements (weight, 
medications, allergies) being omitted. Introduction of an EHR-based sign- out sheet 
eliminated the errors [24]. Also, EHR-based clinicians were significantly more likely 
to address a variety of routine healthcare maintenance topics including diet, identifica-
tion of psychosocial issues, smoking, lead risk assessment, exposure to domestic or 
community violence, guns in the home, behavioral or social developmental mile-
stones, infant sleep position, breastfeeding, poison control, and child safety [25].

Though perhaps best known for its most conspicuous manifestations, such as 
pop-up alerts and hard stops, CDS uses a much broader array of tools:

 Links to Expert Systems

In one of its simplest forms, CDS presents convenient links to useful expert sites that 
describe evidence-based best practice or clinical protocols. Clinicians elect to use 
these links only when desired, saving time when working knowledge is sufficient.

Table 5.6 (continued)

System Description

Diagnosis- 
Related Groups 
(DRGs)

Diagnosis-related groups (DRG) serve to categorize patients into one of 
hundreds of groups by diagnosis, major surgical procedure, age, sex, and 
presence of a complication or comorbidity. DRGs are homogeneous 
groupings with respect to hospital charges and length of stay, and are best 
known for their use in Medicare hospital payments. These groupings also 
prove useful for comparative hospital cost and efficiency studies

All Patient 
Refined 
Diagnosis- 
Related Groups 
(APR-DRGs)

This methodology uses the DRG case-mix schema with diagnosis-based 
severity levels to account for a patient’s level of illness. Although the 
underlying DRG structure is resource-based, clinical judgment and 
empirical testing are used in designing and validating the severity levels
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 Documentation

Documentation templates are another simple form of CDS used to promote consis-
tency in clinical data collection. Templates can become inefficient, however, when 
configured to include all the facets of documentation required for billing or when 
built to anticipate all clinical variables.

 Orders

A large body of CDS focuses on the order creation process. CPOE and structured 
order entry reinforce the complete composition of orders, facilitating accurate exe-
cution by the individual/system responding to the order. However, structured order 
entry has the potential to increase the time it takes to complete an order entry. 
Composing order sentences, which are complete orders with all structured elements 
completed by default, can improve the efficiency of order entry. Order sentences 
enable single order selection with reduced, if any, further entry needed. Another 
order-related form of CDS is order sets, which aggregate structured orders into a 
single selectable item aimed at a specified clinical presentation. Order sets promote 
consistency of care yet allow clinicians to adapt according to specific patient needs. 
Complex protocols with large numbers of orders that can guide or direct care over a 
span of days or longer are sometimes referred to as care plans.

 Medication Management

About 6% of medication orders have an error, and 19% of those represent a poten-
tial adverse drug event (ADE) [26]. Medication errors have therefore received con-
siderable attention in the health information technology arena. Investigation into 
medication errors often seeks to determine the most proximal source of error: Did 
the error originate in the ordering, dispensing, or administration phase? For these 
purposes, we will refer to the sequence of these phases as the medication loop.

To provide CDS in the ordering phase, EHRs often interface with an expert sys-
tem that provides and maintains the data regarding recommended drug dosing 
thresholds. It also provides information about drug-allergy, drug-drug, drug- disease, 
drug-pregnancy, and drug-lactation interactions. Additionally, there is the ability to 
configure the EHR to detect duplications of therapy or specific medications.

Pharmacogenomics is an emerging, new CDS area applied to the order phase of 
medication management. This field recognizes that there are genetically based phe-
notypic variants of drug metabolism that, if known, would significantly alter the 
choice and/or dosage of particular medications. Phenotypes, described as high and 
low metabolizers, would need dosage alterations to achieve therapeutic effect and 
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avoid toxicity. Other phenotypes may render a medication completely ineffective or 
toxic and require a different regimen. A full discussion of pharmacogenomics is 
beyond the scope of this chapter; however, the goals of CDS in applying pharma-
cogenomics can be summarized as follows:

• Advise when genetic information should be captured to inform selection and 
dosing of medications

• Store genotype and phenotype information in a granular fashion so that it can be 
effectively applied to CDS

• Prevent duplication of testing once the genotype is known
• Provide the information not only to the clinician who requested the gene testing 

but also to future clinicians who order any medication affected by the 
phenotype

These goals reflect facets of precision medicine, wherein therapy is guided by 
individual patient traits to supplement population-based studies. The opportunity to 
apply gene data to medication decision making will likely create a new genre of 
third-party expert systems so that each healthcare organization does not have to cre-
ate and manage the rules based on the growing knowledge in this area.

An additional ordering phase feature in ambulatory practice is e-prescribing, 
which is the electronic transmission of the medication order to the outpatient phar-
macy. This is similar to what occurs for inpatient medication orders at EHR-enabled 
healthcare organizations that have utilized electronic transmission for much longer. 
E-prescribing has improved reliability and timeliness of delivery, but the recipient 
pharmacy must be specified when the prescription is created. This is a new element 
to the standard prescription workflow. This factor combined with the need for an 
electronic device has slowed the adoption of e-prescribing for many years. There 
was a significant increase in e-prescribing rates in 2008 when Medicare started an 
incentive program with financial rewards for using e-prescribing [27]. The FDA 
further enhanced e-prescribing in 2009 by approving technical requirements per-
mitting controlled substance prescriptions to be electronically transmitted to outpa-
tient pharmacies. E-prescribing controlled substances (EPCS) relies on dual-factor 
authentication which is typically something the prescriber knows (e.g., personal 
identification number or password) and something the prescriber has (e.g., token 
device that generates temporary passwords that are only valid for a brief window of 
time). A third factor, something the prescriber is (e.g., fingerprint or facial map-
ping), is used rarely.

The dispensing phase of the medication loop can occur in the pharmacy or at the 
point of care. In the hospital pharmacy, the EHR will present the medication order 
for electronic review by a pharmacist. The order is then verified before it is released 
to the pharmacy technician for preparation. Some hospitals deploy 
 medication- dispensing robots to mitigate human error in medication selection and 
preparation, though the costs are often prohibitive for smaller hospital settings. 
Another technological alternative to mitigating human dispensing error is barcod-
ing. Barcoding connects the original order to the selected product and provides an 
alert if there is a mismatch. This is particularly important when the product needs to 
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be mixed or otherwise formulated such that the manufacturer’s bar code is not avail-
able at the administration phase for further verification.

For dispensing at the point of care, automated dispensing cabinets (ADCs) have 
largely replaced simple floor stock. ADCs offer efficient access to ordered medica-
tions but still require pharmacist verification before dispensing the medication. 
ADCs also limit the selection by opening only the drawer or cabinet consistent with 
the order.

The administration phase has incorporated CDS in the form of an electronic 
medication administration record (MAR) which helps detect violations of the five 
rights (see EHR section on order entry above for definition). Barcoding, at the point 
of medication administration, allows the ability to detect errors before they reach 
the patient more robust. However, CDS at the administration phase can be con-
founded if documentation in the MAR is cumbersome. Burdensome MAR docu-
mentation will drive users to adopt workarounds to remain efficient, such as 
barcoding after administering medication [28].

 Clinical Alert

This is the most conspicuous form of CDS. A variety of workflow actions generate 
clinical alerts, including opening the patient’s EHR, writing/signing an order, sign-
ing documentation, etc. These alerts identify potential errors of both omission and 
commission. Published studies report the value of decision support through the use 
of reminders and forced data entry [29, 30]. However, usability and quality can be 
competing concerns in the deployment of clinical alerts.

As described above, when deploying a CDS system, there is a wide array of tools 
from which to choose. When selecting the best tool, there are important principles 
that should guide selection and implementation to avoid wasted effort and bypassed/
overridden guidance. Several important principles are highlighted below:

• Speed is everything.
• Anticipate needs and deliver in real time. If an action is recommended, then 

allow the action to be executed from the alert. Simply describing what is needed 
increases the risk of overriding the alert without action.

• Simple interventions work best. Overly complex corrections are likely to be 
ignored (this is a corollary to “speed is everything”).

• Ask for additional information only when needed. This is particularly true when 
the additional information requested is uniquely sourced from the physician (i.e., 
it could not be easily provided by someone else).

• Monitor impact, get feedback, and respond. Clinical alerts should evolve and 
improve.

• Manage and maintain your knowledge-based systems. Clinical alerts should be 
reviewed periodically to ensure that they remain relevant and necessary [31].
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 Unintended Consequences

The literature supports the fact that healthcare quality has improved after the imple-
mentation of EHRs with integrated CPOE and CDS [32]. However, there is a need 
for caution during implementation and long-term management so that there is not a 
disruption of workflow in ways that actually impair care delivery. CPOE technology 
is still evolving and requires ongoing assessment of systems integration and human- 
machine interface effects—both predictable and unpredictable—on patient care and 
clinical outcomes. One early study demonstrated that mortality could increase if 
clinical workflows and efficiency are not carefully considered [33]. CPOE, even 
with the features that help reduce medication errors, can be implemented in ways 
that conversely foster medication errors [34]. Medical errors and adverse outcomes 
attributed to the interaction between users and health information technology are 
referred to as technology-induced errors. Over time, health information technology 
has improved to mitigate many technology-based errors. However, there are persis-
tent challenges with EHRs that have adversely influenced user experience and clini-
cal quality:

 Selecting vs. Writing Orders

Structured order entry has improved the completeness and clarity of electronically 
transmitted physician orders. However, the paradigm change from writing orders de 
novo on a blank order sheet to selecting items from a menu has introduced new 
forms of technology-induced errors. When order look-ups are performed, and 
desired orders do not appear at or close to the top, clinicians may inadvertently 
select the top item, especially if system changes are introduced that change the 
sequence of selections after users become accustomed to a particular look-up 
response. For medication ordering, mixing dose unit buttons between flat dosing 
(e.g., mg, ml) and weight-based dosing (e.g., mg/kg) can create inadvertent dosing 
errors. This highlights the importance of dose range checking to alert the ordering 
clinician to the possibility that a dosing error has occurred. The following section 
describes the pitfalls of over-reliance on clinical alerts to prevent errors.

 Alert Fatigue

The volume of clinical alerts generated by an EHR with CPOE and integrated CDS 
typically is high. This phenomenon is brought about by the belief that warning clini-
cians when they are potentially making a mistake will alter behavior and prevent an 
adverse event or improve compliance with evidence-based best practice. However, 
experience has shown clinical alerting that is too frequent or has a high false- positive 
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rate can cause alert fatigue. This can cause appropriate alerts to potential hazards to 
be overlooked or bypassed. Healthcare organizations experience diminished quality 
when alerts are not actively reviewed and managed. Alert occurrences and resulting 
actions in the EHR are stored routinely in the healthcare organization’s data ware-
house, which provides a data-rich opportunity to evaluate and modulate alerts to 
more desirable effect.

 Copy-Paste/Cloning Patient Notes

EHRs offer a wide array of content-importing technologies (CIT) that permit effi-
cient inclusion of already captured patient data or standardized templates into a 
patient note. The use of Windows-derived Copy (Ctrl-C) and Paste (Ctrl-V) func-
tionality in particular to replicate large bodies of text (copy-paste) or entire notes 
(cloning) has elicited the occurrence of significant adverse events. This list sum-
marizes the risks associated with CIT:

• Inaccurate recording of patient symptoms and clinical course
• Perpetuation of errors in medication and allergy lists
• Incorrect insertion of data from other parts of record
• Repetition of expired or irrelevant clinical information
• Excessively long, bloated notes distracting the reader from key, essential facts 

and/or data
• Use of inappropriate template for condition or visit type
• Inconsistency of documentation
• Diagnostic bias [35]

The lack of appropriate review and update of pasted information contributes to 
diagnostic errors that have led to unplanned readmissions [36]. From a regulatory 
standpoint, the increased prevalence of cloned documentation has been noted by the 
Center for Medicare and Medicaid Services (CMS). One Medicare contractor 
stated, “Cloned documentation will be considered a misrepresentation of the medi-
cal necessity requirement for coverage of services due to the lack of specific indi-
vidual information for each unique patient. Identification of this type of 
documentation will lead to denial of services for lack of medical necessity and the 
recoupment of all overpayments made” [37].

 Note Bloat

When clinicians handwrote their notes, there was greater efficiency in recording 
less—perhaps calling out the specific abnormal test result(s) or patient monitoring 
information. When clinicians use CIT tools, there is often greater efficiency in 
recording more information due to the utilities that import all of the labs and moni-
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toring data. Combined with the copy-paste behaviors discussed above, this effi-
ciency has caused the size of patient notes to expand dramatically. From a usability 
perspective, clinicians have greater difficulty extracting the accurate and concise 
patient history due to the volume of replicated and imported information, some-
times with obvious inconsistencies. This phenomenon is referred to as note bloat 
[38]. This pronounced bulk of information is partially attributable to the systems of 
healthcare reimbursement that tend to increase payment with increasing amounts of 
documentation. It also derives from the inefficient presentation of patient data while 
creating notes such that users find it easier to import the data for review rather than 
navigating directly to primary data. This increases the risk that non-imported data 
go unnoticed.

 Privacy

Enabled by data warehouses, extracting data on large populations of patients has 
become more efficient by orders of magnitude. This capacity has enabled the sig-
nificant potential of big data discussed throughout this chapter. However, this capac-
ity has created the capability for many super-users in the health information 
technology community to have broad and deep access to the contents of vast store-
houses of information. Super-users can be database or network administrators, or 
even application support. Health informaticists can also be considered super-users 
if they are provided this type of direct access to the data warehouse. To prevent mas-
sive breaches of personal health information (PHI), information security has taken 
a much higher profile at healthcare organizations. Despite these efforts, breaches in 
excess of 10 million patient records have been reported in a single month [39]. A 
significant driver of these breaches is the black market value of medical records, 
which is reportedly ten times higher than credit cards [40].

 Data Warehousing

Healthcare systems are striving to align with achieving the Institute for Healthcare 
Improvement’s (IHI) Triple Aim objective, which has these three core elements:

• Improve the patient experience of care (including quality and satisfaction)
• Improve the health of populations
• Reduce the per capita cost of healthcare [41]

Data warehousing becomes a critical component of the health information tech-
nology infrastructure when trying to achieve the Triple Aim [41]. A data warehouse 
provides complete and accurate information from across an entire organization and 
sometimes from beyond those boundaries. The approach to data warehousing, simi-
lar to EHRs, has evolved significantly.
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 Enterprise Model

The enterprise model approach relies on a determination of all of the data ele-
ments anyone would ever need to use for data analysis, including safety and 
patient satisfaction data. Designers make lasting decisions about the data model in 
the beginning without being able to plan for changes in the short- or long-term. 
They structure the database accordingly, a process that can take months or even 
years to complete.

The enterprise model is difficult to sustain in the healthcare analytics domain. 
New healthcare information affecting standard care processes is generated in health-
care literature at a rapid rate, and it is difficult to predict where new modeling will 
be necessary and whether that model will be consistent with the existing data mod-
els of the enterprise data warehouse. It is a costly process to update these models, 
and it can risk an erosion of data integrity if not done carefully. Designers of an 
enterprise model incorporate both existing and anticipated data elements into their 
model to avoid costly redesign later but this can lead to the creation of never-used 
data elements that add to the bulk of the enterprise data warehouse without associ-
ated value. The amount of time required to create a robust enterprise data warehouse 
can be so great that the original drivers for its creation become obsolete; the health-
care organization must see this model as a long-term commitment.

 Independent Data Marts

In contrast to a large, all-encompassing enterprise data warehouse model, the inde-
pendent data mart focuses on a discrete operational segment of the healthcare enter-
prise. Data are channeled from their primary health information technology systems 
into the data mart serving that segment. For instance, a data mart might focus on a 
chronic condition, such as diabetes, that is highly prevalent in the healthcare orga-
nization’s clinical care. Source data systems are channeled into the data mart dedi-
cated to the management of those patients, providing valuable information about 
their care and management. The data mart may also focus on an operational center, 
such as revenue cycle.

To some extent, the data mart is a microcosm of the larger, more expansive enter-
prise data warehouse, but since it is smaller and less complex, it can take less time 
to develop and revise. Data marts, however, are challenging when they become 
numerous. In this model, each of the healthcare organization’s primary data-capture 
systems will be compelled to feed each data mart separately, a repetitious and some-
times costly endeavor. Granularity of data may be sacrificed for efficiency and per-
formance, limiting its future analytic value.
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 Late-Binding Architecture

Both enterprise data warehouses and independent data marts take data from primary 
data collection systems (e.g., EHRs, patient-monitoring systems, ancillary informa-
tion systems, employee management systems, financial ledger systems, etc.) and 
direct them to end-use cases for analysis. This direct connection between primary 
systems and end-use cases is referred to as early binding, and, as discussed earlier, 
it can create difficulty when developing alternative use cases for the same data, 
especially if the primary data source is constrained by its primary function. Late- 
binding architecture is a model wherein the primary data sources do not directly 
connect to their end-use cases. Instead, the data are fed directly into the data ware-
house, preserving all of the native granularity. There is very little transformation of 
data in this primary extract, and the data are considered unbound since they have not 
been connected to their end-use case. When an analytic use-case arises, the source 
data for that activity comes from the tables that emulate the source data systems but 
offer much greater flexibility in transformation and manipulation. This increased 
flexibility has given rise to the term data-mining, wherein relationships not origi-
nally anticipated become more easily detectable and investigated for validity. Late- 
binding architecture has therefore grown in popularity as a less constrained way to 
manage a data warehouse.

 Patient Portals

Consumerism, or the degree to which patients are taking an active role in healthcare 
decision-making, is another significant trend in the field of healthcare. A full discus-
sion of consumerism is beyond the scope of this chapter, but patient portals as a 
manifestation of this trend are worth mentioning due to their contribution to trans-
parency, a core value in health informatics.

In an effort to promote patient-centered care, many healthcare organizations 
have made EHR data available directly to patients through portals. Active medica-
tion lists, test results, visit notes, and problem lists are among the common data 
elements shared in the early phases of portal development.

While information sharing via patient portals is growing rapidly [42], the major-
ity of Americans still do not utilize portals [43]. There is a growing effort to enhance 
the value proposition of patient portals by sharing practitioner progress notes and 
reducing the challenges and costs of having to fill out release of information forms 
to gain access. A consortium of healthcare professionals created the OpenNotes 
Collaborative to promote direct access to doctors’ notes and overcome some of the 
concerns about unnecessary patient anxiety and confusion generated by notes writ-
ten using medical terminology [44]. Other value propositions will likely develop as 
patient portals become more interactive and user-friendly.
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In addition to allowing the patient to access data, many portals allow the patient 
to communicate with the healthcare provider in terms of making, confirming, or 
canceling appointments; making prescription refill requests; or asking questions. In 
this way, patients participate as a direct source of medical record information on a 
remote basis apart from the traditional visit to the healthcare organization. Personal 
healthcare devices have created opportunities for “solicited” data feedback wherein 
the healthcare provider requests a stream of information after the healthcare visit. 
For example, electronic transmission of weights from a scale in the patient’s home 
to the healthcare provider has shown to be an effective means of managing chronic 
heart failure [45].

It is worth noting that the growth of healthcare devices marketed directly to con-
sumers has created a large body of “unsolicited” healthcare data collected by 
patients to help them manage their own health. How these “unsolicited” forms of 
data can effectively integrate into a healthcare organization’s EHR via telemedicine 
and patient portals is an area needing further research.

 Future Trends

The field of health informatics continues to evolve rapidly through innovative health 
information technology devices and clinical applications. There are also major 
trends in the healthcare industry that will significantly influence the application of 
health informatics to patient care.

 Telemedicine

Health information technology has created new opportunities to provide direct 
healthcare without having the healthcare provider and the patient in the same place 
at the same time (“synchronous” in time and place). These settings allow patients to 
overcome some of the barriers to healthcare related to time and travel. The term 
telemedicine covers a wide array of clinical use cases.

 Remote Interpretation

Telemedicine also describes a clinical scenario where diagnostic studies are stored 
digitally and forwarded to a provider at another facility or healthcare organization 
for interpretation. This permits access to specialized expertise, needed only in rare 
cases, for a much larger population without having to duplicate resources. A neuro-
pathologist or neuroradiologist, for instance, can serve multiple organizations with-
out having to travel. This model typically requires licensing in multiple states but 
allows patients access to the highest levels of expertise for their diagnostic studies.
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 Home Monitoring

Many tools in healthcare gather information between encounters to help reach a 
clinical diagnosis or assess the impact of a treatment plan. Glucose readings for 
diabetics, peak flows for asthmatics, daily weights for patients with chronic conges-
tive heart failure, and blood pressure readings for hypertensive patients are just 
some examples of the information requested from patients to help with their man-
agement. However, the practitioner often did not receive these data until the next 
encounter or until sporadically transmitted by the patient. Healthcare technology 
now allows this monitoring information to be passively acquired (no extra effort 
required of the patient) on a real-time basis. For a given condition, a steady stream 
of information can be immediately available to the practitioner for review at any 
time. Even medication administration devices like pill bottles and inhalers can be 
“digitized” to monitor compliance and unexpected need for rescue medications 
without having to rely on patient memory.

 Remote Clinic Visit

Medical specialists tend to aggregate around population centers as they need access 
to a larger population to generate a sufficient caseload. This can create a barrier to 
specialty services for patients in remote, less populated areas. Healthcare facilities 
close to the patient can video conference with a specialist’s healthcare facility, 
removing geographical barriers to care. At the local healthcare facility, adjunct staff 
can assist with the visit as needed. Local devices, such as digital otoscopes, digital 
stethoscopes, and portable ultrasound devices, can be available to transmit digital 
images or sound to assist with the remote assessment. An EHR networked between 
the sites can facilitate documentation and make information available for the visit. 
Even without a shared EHR, health information exchange between two healthcare 
systems can facilitate an effective clinical visit. However, not all clinical presenta-
tions can be managed with telemedicine. Clinical assessment of some presentations 
would be inadequate without a physical examination. Research to determine which 
clinical conditions have the potential to be managed effectively with telemedicine 
tools, for all or part of the care plan, is ongoing.

 Remote House Call

The concept of the remote house call is an extension of the remote clinic visit model. 
With handheld devices, specialists can see patients wherever they happen to be. This 
type of telemedicine is available in the home, school, or work setting as necessary. 
Trained adjunct healthcare staff are usually not available in this case, and adjunct 
devices are unlikely to be available, so health information is limited to that gathered 
via history and through the handheld device’s camera. Therefore, applicable clinical 
presentations managed in these scenarios are a bit more limited than the remote 
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clinic visit model. However, the ability to extend video into the patient’s home set-
ting may allow the practitioner to observe environmental, cultural, or social factors 
that may not have been evident if the patient had traveled to the healthcare facility.

Despite these limitations, this modality is gaining popularity, especially for 
patient initiated “on-demand” services. The market for patients seeking medical 
advice without having to travel to a healthcare facility is growing. Practitioner dis-
cipline is required to determine when the remote house call will not be adequate and 
require referral to a healthcare facility. In addition to “on-demand” services, provid-
ers can use the remote house call for scheduled follow-ups where only inspection 
and verbal history are necessary to establish that the patient’s clinical course is 
on track.

 Genomics and Precision Medicine

Increased genetic information collection has significantly enhanced the potential for 
using that information for patient care. Pharmacogenomics, previously described in 
this chapter, is one example of using genetic data for patient care but can be expen-
sive. Costs for individual gene assays and large-scale individual genome determina-
tions are rapidly falling; as a result, other types of predictors and care-plan 
modifications can be enabled. Cancer and coronary artery disease, two leading 
causes of mortality in the United States, are conditions for which screening for 
genetic predispositions is available, facilitating effective early intervention.

Effectively integrating this knowledge into a broad clinical decision support sys-
tem is a core component of precision medicine. The NIH defines precision medicine 
as “an emerging approach for disease treatment and prevention that takes into 
account individual variability in genes, environment, and lifestyle for each person” 
[46]. This approach will allow doctors and researchers to predict with a higher 
degree of accuracy which treatment and prevention strategies for a particular dis-
ease will work in narrower groups of people. This is in contrast to a one-size-fits-all 
approach in which disease treatment and prevention strategies are developed for the 
average person with little consideration for the differences between individuals.

 Value-Based Contracting vs. Volume-Based Reimbursement

Motivated by the desire to contain healthcare costs that have persistently grown 
faster than inflation for decades, there is a continued trend toward increased finan-
cial risk-sharing by healthcare organizations to promote health outcomes rather than 
just pay for service. Dating back to the early twentieth century, risk-sharing pro-
grams are not new but have had difficulty commanding a significant market share. 
However, both CMS and state governments are increasingly leveraging programs 
that promote value-based contracting where more service will not create more rev-
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enue. This will drive healthcare organizations toward sophisticated population 
health management at a fixed cost where prevention and early intervention will be 
rewarded. Robust healthcare analytics will be a necessary component of the infor-
mation architecture if healthcare organizations are to succeed.

 Natural Language Processing

The percentage of electronic and structured data held in healthcare systems has 
been increasing with the adoption of EHR systems. However, unstructured data 
remains a significant component to organizational data warehouses in healthcare. 
These are typically free-text expressions in either clinician-patient encounters or 
diagnostic test interpretations.

A significant development in the field of computer science has been the ability 
for computers to extract discrete concepts from free text using natural language 
processing (NLP). While the accuracy of NLP has not achieved sufficient reliability 
for independent case management or CDS for an individual patient, it has been used 
in clinical research studies to classify findings in large populations from a data 
warehouse without having to read and code charts manually. It therefore has the 
potential to heighten the capacity to extract meaningful information from data ware-
houses that store these large unstructured values.

 Personal Health Records

The personal health record (PHR) has been a concept in health informatics since 
early in its development as a field of study. The ONC defines the PHR as an elec-
tronic application used by patients to maintain and manage their health information 
in a private, secure, and confidential environment. The features of a PHR that distin-
guish it from EHRs and patient portals are as follows:

• Managed by patients
• Can include information from a variety of sources, including healthcare provid-

ers and patients themselves
• Can help patients securely and confidentially store and monitor health informa-

tion, such as diet plans or data from home monitoring systems, as well as patient 
contact information, diagnosis lists, medication lists, allergy lists, immunization 
histories, and much more

• Separate from, and do not replace, the legal record of any healthcare provider
• Distinct from portals that simply allow patients to view provider information or 

communicate with providers

The adoption rate of PHRs has been significantly limited, largely due to the 
effort required by patients to maintain them, especially when seen by multiple 
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healthcare organizations. PHR applications have been unable, so far, to easily 
exchange and reconcile information between different healthcare organizations. 
Recent innovations may improve the usability of PHRs and increase adoption:

• The growing use of data standards in EHRs could enhance interoperability with 
PHRs.

• The growing use of telemedicine as a direct-to-consumer service will further 
decentralize health data storage and increase the sophistication of HIE using the 
PHR as a conduit.

• The growing use of cloud computing could be a vehicle for highly mobile stor-
age of data.

 Cloud Computing

Health information technology and EHRs have been associated with a continually 
growing demand for data storage. The emergence of cloud computing as a vehicle 
to securely store segments of a patient’s medical record outside of the internal stor-
age infrastructure of a healthcare organization will increase the demand for seam-
less health information integration outside of individual healthcare providers. This 
will likely create an avenue for increasing patients’ control over their own health-
care data. Cloud computing also brings a super-computing power to healthcare as 
demonstrated by the application of IBM Watson to clinical care for individual 
patients.
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 Executive Summary

Today’s healthcare environment demands an expanded scope and sophistication of 
data collection from a variety of electronic health records to mobile and wearable 
devices. But there remains an untapped potential to maximize existing analytics 
systems to measure and improve healthcare quality at the individual and the popula-
tion level. Organizations must support cross-functional teams comprised of clinical, 
operational, and financial expertise with a data governance structure to support their 
functions. This demands more than strategy; it requires a cultural change. This 
transformation demands that macro system strategy and micro system implementa-
tion accept data and analytics as a tool for learning rather than a tool for punitive 
reform. We present several cases illustrating how data can be harnessed to improve 
healthcare quality: this includes the development of clinical decision support tools 
to improve sepsis outcomes and the use of registries to benchmark outcomes across 
institutions. We also explain how the timely delivery of high-quality data can be 
streamlined to enable clinicians to drive improvement. The challenges of measuring 
healthcare value with the current information systems in healthcare are also 
described.
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 Learning Objectives

Upon completion of this chapter, readers should be able to

• Describe the current landscape of data analytics in healthcare
• Discuss the differences between the stages of analytic maturity
• Discuss the key strategic elements needed to advance analytics in healthcare
• Discuss how advanced analytics can be applied to clinical and population health 

settings as well as the measurement of healthcare value
• Describe the difference between accuracy and precision of data

 Current Analytics Landscape in Healthcare

Strategies for measurement, including the collection and utilization of healthcare 
data, vary widely. Ideally, technology can enable improvement work by creating 
timely access to, and the transformation of, data. Unfortunately, fragmented and 
proprietary data collection mechanisms and policies that limit data sharing create 
barriers to the effective use of technology in healthcare. Fragmentation in data exists 
both at the patient level and at the system level. Electronic health records (EHRs) 
are linked to the site of care such that one patient can have numerous elements of 
healthcare data related to their own health across several prehospital systems, hos-
pitals, practitioners, and alternative care delivery venues. Efforts to bridge some of 
these practice silos have included the use of administrative data sets, particularly, 
billing and claims data; however, medical claims and billing information offer lim-
ited utility in the construction of robust clinical data models and decision support 
tools [1].

To accelerate the adoption of technology as a tool to drive healthcare improve-
ment and stimulate the facile use of healthcare data, the federal government 
invested billions of dollars to fuel the implementation of EHRs (e.g., the American 
Recovery and Reinvestment Act of 2009) [2]. Unfortunately, despite a 2005 Rand 
report forecasting an $80 billion dollar savings in healthcare expenditures annu-
ally from the adoption of health information technology (HIT), costs have contin-
ued to grow. Failures of such initiatives have been attributed to a number of factors 
including sluggish adoption of HIT systems, poor interoperability of systems with 
limited ease of use, and a failure of providers and infrastructures to reengineer 
their care processes to reap the full benefit of HIT [3]. Some systems have man-
aged to integrate data across their systems to drive improvement work (e.g., 
Kaiser Permanente); however, this has been accomplished by functioning as both 
the provider and payer, which is not possible in many other health system 
arrangements.
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 Advancing Data Analytics Maturity

Health informatics is “the interdisciplinary study of the design, development, adop-
tion and application of IT-based innovations in healthcare services delivery, man-
agement, and planning.” [4] Healthcare systems benefit when health informatics is 
applied and data is converted to useable information with timely delivery. This 
transformation requires technology and expertise as well as a strategy to coalesce 
both toward the aim of improving patient outcomes.

In the world of informatics, data use increases in sophistication from simple data 
gathering and reporting, as can be done from a patient EHR report at the bedside, to 
aggregating and analyzing data in populations for themes (data analytics), predict-
ing events or patients at risk (predictive analytics), or linking health observation 
with health knowledge to influence clinical decisions (prescriptive analytics or clin-
ical decision support). Incorporating clinical decision support capabilities into prac-
tice can improve workflow through ease of documentation, provide alert information 
at the point of care, and improve the cognitive understanding of the clinician [5, 6]. 
An organization’s move toward leveraging technology and analytics to improve out-
comes moves along a continuum of maturity. Typically, organizations begin with 
using static data in the form of reports and then move toward using simple analytic 
tools to manipulate data to gain insights (data analytics stage). Then, more advanced 
statistical algorithms are applied to data that allow organizations to predict out-
comes and apply early interventions (predictive and prescriptive analytic stages) 
[7–9]. These stages of analytic maturity are illustrated in Fig.  6.1. The speed at 
which organizations move through the stages can vary, and often, in any given orga-
nization, there may be pockets of advanced maturity while the organization as a 
whole is less developed.

A multipronged approach must be in place to achieve value from advancing ana-
lytics. The first prong is having the right expertise such as informaticists and data 
analysts and tightly coupling the two so as to design efficient and defined data ana-
lytic tools as part of technology implementation. The second prong is to create 
strategies to manage significant organizational change that comes with increasing 
technological capability and desire for data. The third prong is an effective approach 
to data governance.

An institution or practice’s hardware and software and data management pro-
cesses are critical to its capability of advancing along the continuum from data 
reporting to prescriptive analytics. Many EHRs are developing analytics platforms 
that embed some of these capabilities into their existing workflows; however, robust 
analytics must still overcome gaps in delivering transformed data to the provider. 
EHRs and other information systems are costly to implement and maintain. 
Furthermore, beyond the hardware and software to collect the data, there is a 
requirement for human investment. Data within the most spectacular system is 
worthless if not interpreted and applied appropriately. Thus, the evolution of infor-
matics from data reporting to sophisticated analytics requires collaborative teams to 
drive improvement strategies. Our experience suggests that optimal team members 
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include experts in evidence-based medicine, EHR and clinical data specialists, and 
data architects in addition to outcomes analysts, healthcare providers, and opera-
tional leaders. The size and level of expertise of such a team depend on the problem 
to be addressed, but all domains are necessary. Redesigning workflow is critical to 
maximize the investment in HIT, analytics, and decision support. This requires a 
cultural change driven by leadership understanding and participating in the transfor-
mation of healthcare that analytics can drive [5].

With the widespread use of EHRs in today’s healthcare environment, data is 
expected at the bedside when technology provides it for a single patient. However, 
the vast growth of available data has given rise to the concept of big data. Big data 
represent large volumes of high-velocity, complex data that require advanced tech-
niques and technologies to capture, store, distribute, manage, and analyze them 
[10]. The benefit of analyzing such data is not limited to the operational needs of 
healthcare systems. Outputs of analytics can be delivered to the bedside through 
visualization tools, thus benefitting prehospital providers, single-physician offices, 
hospitals, and hospital networks [10, 11].

Fig. 6.1 The stages of analytic maturity in the healthcare enterprise can be illustrated on a growth 
continuum. Reprinted from Clinical Pediatric Emergency Medicine, 18(2), C.G.  Macias, 
J.N. Loveless, et al., “Delivering Value Through Evidence-based Practice”, p. 95, Copyright 2017, 
with permission from Elsevier
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As healthcare systems respond to the availability of massive amounts of data and 
progress through the stages of analytic maturity, the culture of an organization must 
embrace the value of data to drive improved outcomes of care. Overcoming a cul-
tural resistance to the uses and truth of data is critical and requires a nonpunitive 
environment for demonstrating successes and failures based upon data and the ana-
lytics. Don Berwick has described the journey of data acceptance in four stages [12]:

Stage One: “The data are wrong.”

Questions about adjustments, hidden variables, sampling, poor input informa-
tion, and other weaknesses in the validity and reliability of the transformed data will 
exist. Thus, there is a tendency to default to a belief that the data do not reflect real-
ity. However, while no data set is ever perfect, in general, most are good enough to 
act upon.

Stage Two: “The data are right, but it’s not a problem.”

While people and teams may believe in the integrity of the data, they will point 
to natural variation as the cause and the justification for inaction. There is an accep-
tance that the status quo is sufficient.

Stage Three: “The data are right; it’s a problem, but it’s not my problem.”

At this stage, stakeholders recognize there is a problem but are not engaged in 
driving a solution, expecting that others or the system are responsible for tak-
ing action.

Stage Four: “The data are right; it’s a problem, and it’s my problem.”

All levels of acceptance of the validity of the data, the importance of the prob-
lem, and the personal or team responsibility for correcting the problem are achieved 
at this level. This is the stage where stakeholders engage in action as the problem is 
my burden.

Once the relationship to data transparency, accountability, and action is firmly 
established, the work of engaging in a culture focused on quality improvement (QI) 
can be accelerated. However, an understanding that data delivery is not the same as 
analytics takes cultural change. It shifts stakeholders from a paradigm of asking for 
the solution (a data report) to asking the question of what problem are we trying to 
solve in order to develop the needed analytics. Criteria have been developed to eval-
uate such a change in a health system’s analytic culture. Most criteria take into 
account characteristics as defined within six domains:

• Data sources: Scope and number of data sources feeding into an organization’s 
analytics.

• Data quality: Minimal to consistent accuracy and integrity of data.
• Data currency: Timeliness of data and frequency of its use.
• Analytic features: Sophistication of data from reporting to predictive modeling 

and workflow integration.
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• User profiles: Nature and breadth of users from analysts to multiple skilled 
everyday users.

• Adoption profiles: Organizational sophistication from report users to a perfor-
mance management culture [13].

In addition to the expertise and culture change required to advance a health sys-
tem toward analytic maturity, a nimble and effective data governance strategy must 
be applied. Data governance is the foundation for any health system that strives to 
use data to improve care. It is critical to assuring the effective uses of data within an 
organization and between partner entities. At its most foundational, data governance 
ensures that data is of the highest quality and easily accessible. In its more advanced 
applications, it ensures that there is a strategy behind increasing data content for 
use. Data governance allows organizations to implement best practices, pool analyt-
ics, standardize metrics, provide clinical decision support, and optimize the EHR 
and data warehousing. Data governance must be iterative to accommodate new evi-
dence discovery, growing amounts of data, evolving personal technologies, and a 
shifting payment landscape [14].

Ownership and privacy of healthcare data create additional hurdles to the sharing 
of data for quality improvement purposes. Most organizations are comfortable with 
the uses of their own data for quality improvement when all sources remain internal. 
However, the use of data across multiple entities (health plan, hospital, clinic, and 
primary care physician office) can create legal challenges to utilizing data for 
improvement purposes and add delays to achieving the optimal integration of sys-
tems. Collaboration with legal counsel is critical to ensuring that standards are in 
place to protect the privacy of data while allowing robust usage within the health-
care system.

 Data Analytics to Support Population Health Strategies

Strategies that drive sophistication in analytics allow an organization to engage in 
accelerated practices to improve care across the health spectrum. In an era of evolv-
ing healthcare reform (payment reform and delivery system reform) population 
health has become critical, and big data and data analytics are essential to engaging 
in and measuring effective care delivery [15]. Population health is a term that 
reflects the health of patients across continuums of care with a goal of improving 
health outcomes. Delivering improved outcomes for populations of patients requires 
partnerships with disciplines outside of traditional care delivery teams, including 
professionals in public health, advocacy, policy, and research. The focus of popula-
tion health improvement activities may span geography (e.g., a region), a condition 
(e.g., children with a chronic condition such as asthma), a payer (e.g., patients in an 
accountable care organization or within a health plan), or any characteristic that 
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would link accountability for outcomes for that group of patients. Population man-
agement is a concept in which a common condition or other linking element may 
drive the practitioner to create and implement prevention or care strategies and pro-
mote health for groups of patients [15].

As achieving improved health outcomes extends beyond the simple delivery of 
healthcare to ameliorate an acute illness or injury, the definition of population health 
expands to become the art and science of preventing disease, prolonging life, and 
promoting health through recognized efforts and informed choices of society, orga-
nizations, public and private communities, and individuals. Engaging in population 
health means expanding the reach (and the obligation) of the clinician from bedside 
care alone to a goal of assuring the health of the patient, including helping the 
patient and family overcome barriers to accessing and coordinating care [15].

In order to improve outcomes of care, the clinician and system must identify and 
mitigate the effects of social determinants of health and engage the patient and fam-
ily in their own health management and disease and injury prevention. Social deter-
minants of health may include education level, economic stability, social and 
community contexts, neighborhood and physical environments, and other such fac-
tors that are not within the locus of control of the clinician unless actively attempt-
ing to work in concert with other aspects of the healthcare system. As examples, 
childhood obesity, asthma, and dental caries are not only prevalent in children in the 
United States child population but have a reciprocal interaction with family dys-
function and school stress, necessitating that a provider addresses these social deter-
minants in order to achieve improved outcomes of care [15].

Data analytics are necessary to quantify demographic information for popula-
tions and understand opportunities for improvements and demand robust analytics 
to create attribution models for understanding the potential areas in which quality 
improvement interventions may have potential impact. Bedside data reporting and 
simple EHR reports are insufficient to drive quality improvement across entire pop-
ulations [14].

As payers and governments move toward value-based payment models (models 
that reward high-quality outcomes rather than provide fee-for-service), providers 
and healthcare systems are faced with external pressures to engage in population 
management to meet the demands of payers. The impact to the provider may be 
thought of in four domains of healthcare transformation within population health: 
business models (facilities and services as an infrastructure for a system), clinical 
integration (provision of care across a continuum), technology (EHRs and the sys-
tems of hardware and analytics that support care delivery), and payment models 
(innovative payment models that reward good outcomes or penalize poor outcomes). 
All of these components require data to identify opportunities for improvement and 
assess the impact of interventions [15].

Achievement of improvement in quality and satisfaction and reducing per capita 
costs through population health inherently require a measurement system capable of 
rapidly collecting and managing the storage and transformation of data analytics to 
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drive advances in population health management. For example, sophisticated data 
analytics would allow users to derive prediction models to understand and subse-
quently intervene in population health issues such as readmission rates for children 
with diabetes through dietary counseling or home visits. Data in that setting can be 
utilized to understand the nuances in the population to effectively and efficiently 
deliver the right care to the right patient at the right time to optimize patient 
outcomes.

 Use Cases for Data Analytics in Quality Improvement

Case Study • • •
Using Advanced Data Analytics to Improve the Outcomes of Patients 

with Sepsis

Sepsis is a potentially life-threatening complication of an infection in the 
blood and occurs when chemicals released into the bloodstream to fight the 
infection trigger an inflammatory response throughout the body. Worldwide, 
pediatric sepsis, or septic shock, is a leading cause of death in children. Some 
best practices have been identified to provide more timely recognition and 
management of sepsis. This includes timeliness of intravenous fluid resuscita-
tion and antibiotics [16].

In our experience, initial efforts at improving processes were initially 
unsuccessful when data systems—which at the time were in disparate elec-
tronic systems and databases housed in the emergency department (ED), the 
pediatric intensive care unit (PICU), the EHR, and in billing and coding 
data—were utilized to retrieve valuable information on processes and out-
comes. Piecemeal data was challenging to link, and without outcomes data 
(mortality rates clearly attributable to septic shock), clinicians were not con-
vinced that there was a significant problem to be solved. Eventually, these 
disparate data sources had to be manually linked to pull data that was reliable 
and valid. Once the integrity of the data could be assured, clinicians and 
administrators engaged in improvement efforts. Our mortality rates for cases 
of septic shock mirrored what has emerged as national rates (about 3%–12%) 
depending on the unit and underlying condition of the patient.

Once the analytics could produce visualizations of the scope of the prob-
lem, ED and PICU members united to create a quality improvement team that 
was focused on rapid cycle process improvement to drive quicker recognition 
(diagnosis) and more timely and efficient management with fluids, antibiot-
ics, and when necessary, vasoactive drug therapies. Utilizing risk stratification 
approaches, the team identified a number of comorbidities and vital sign 

C. G. Macias and K. E. Carberry



129

abnormalities that could define patients with lower and higher levels of risk. 
A predictive model to identify those patients at high risk for septic shock was 
created within a computerized triage system alarm (a form of clinical decision 
support). System changes were enacted that would allow recruitment of addi-
tional nursing, respiratory therapy, and pharmacy personnel and physician 
clinicians when a patient was identified by the trigger tool (see Fig. 6.2). The 
tool is the third iteration of a best practice alert generated from predictive 
analytics data utilizing 4 years of data on patients evaluated for sepsis or 
potential sepsis [17].

Fluids were administered via syringe (rather than pump) to improve time 
to fluid bolus. Standardized laboratory studies and antibiotics were prioritized 
within an evidence-based guideline to reduce unwanted variation in care. 
Frequent measurement and interventions were documented in a standardized 
graphical flowsheet to facilitate interpretation of physiologic responses to 
therapy (see Fig. 6.3). When compared to process measures before the inter-
vention, time from triage to first bolus decreased, as did time to third bolus 

and time to first antibiotics.

Fig. 6.2 Clinical decision tool alert identifying a patient at high risk for septic shock. Used 
with permission from Andrea T. Cruz, MD, Texas Children’s Hospital
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Fig. 6.3 Statistical process control charts of (a) time to first bolus for children identified at 
triage, (b) time to third bolus for children identified at triage, and (c) time to first antibiotic for 
children identified at triage. From A.T. Cruz, A.M. Perry, et  al. “Implementation of goal-
directed therapy for children with suspected sepsis in the emergency department.” Reproduced 
with permission from Pediatrics, Vol. 127(3), pages e758–66, Copyright 2011 by the AAP
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 Delivering Data for Local Quality Improvement Activities

One of the biggest barriers to clinicians and healthcare administrators engaging in 
quality improvement work is having access to high-quality data. High-quality data 
is defined not only as valid and reliable data but timely data as well. With the imple-
mentation of EHRs and data warehousing, unprecedented amounts of data are avail-
able in modern healthcare systems. However, the ability to readily access these data 
presents another challenge. Several dependencies must be met before high-quality 
data is made available. Data have to be complete, which means that the source sys-
tems must capture the data requested. Data need to be valid, which involves the 
cataloging of data fields and tables in such a manner that a source of truth can be 
identified for the various data types, and those delivering the data must have knowl-
edge of the valid data fields and tables. Finally, the process of delivering data in a 
timely manner requires the development of an intuitive and nimble process for 
requestors as well as clearly delineated expectations of those completing the 
requests. The process must also take into account compliance and legal require-
ments as well as meeting best practices for cybersecurity. All of these dependencies 
should be considered in the context of a data maturation process to inform data 
governance strategies and help manage the expectations of data requestors. In other 
words, not every data point requested will be available initially. Expanding data 
content and assuring data validity occurs over time. Having high-quality data 
requires an institutional investment in resources as well as an institutional commit-
ment to the development of an evolving data governance strategy [18].

In our experience, the initial installation of an enterprise data warehouse (EDW) 
included finding and accessing core data content from our clinical, financial, human 
resource, and patient satisfaction source systems. It also included an initial attempt 
at cataloging the content made available in the EDW. Having addressed two of the 
three dependencies to producing high-quality data, the next step was to improve the 
final dependency–timeliness of delivery. To address this, we developed a standard-
ized data request process for the workforce. The previous request process was cum-
bersome and often resulted in a request that would seem to get lost in a black hole 
with the information services team.

The solution was to streamline the request process by asking fewer and more 
relevant questions initially, providing transparency to the approval steps required 
prior to delivering data, and ultimately linking these steps to the organization-wide 
ticketing system which is necessary for tracking and following-up on requests. 
Another key improvement to our process was the creation of a triage team to review 
incoming requests and assign them appropriately, while accounting for prior subject 
matter knowledge or knowledge of existing data repositories that can be used to 
fulfill requests. In addition to members from the information services team, the tri-
age team includes members from the quality and finance teams to help review 
requests and provide additional subject matter expertise. This allowed a deeper 
understanding of the problem being solved and a better solution than the data report 
which the requestor, who may not have an in depth understanding of data, sought.
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A critical and necessary step that was added to our new data request process was 
a data training module. This training is mandatory and required as part of the 
approval process before a data request can be completed. This also represented the 
first step in a system-wide approach to improving data literacy, which is a growing 
responsibility of any organization providing data to its workforce. Although it is not 
new for a healthcare organization to be communicating about protecting privacy and 
following regulations that govern patient information, providing this information 
within the data request workflow provides context to the regulations and also creates 
a more direct connection point between the requestors and their responsibilities 
with data once it is delivered. The entire process was codified in our policy and 
procedure manual.

 Measuring Healthcare Value

With the shift in healthcare payment models from fee-for-service to value-based 
payment (lower costs for better outcomes), there is an increasing need to measure 
both outcomes and costs with a more holistic view that encompasses the perspec-
tives of the provider (both institutional and physician), payer, and ultimately the 
patient. With the exception of a few health systems, historically, quality improve-
ment strategies primarily focused on measuring improved clinical processes and 
outcomes at the provider level—either institutional (e.g., hospital or clinic) or sole 
practitioner. Over time, it has become increasingly evident that measuring the finan-
cial impact of improvement activities is important and necessary to demonstrate 
positive contributions to the operating margin that quality improvement can make. 
Measuring value requires the ability to measure the outcomes of healthcare delivery, 
the costs of delivering that care, and the impact to the payer and patient. This 
requires increasing knowledge of the measurement and data systems for all parties 
tied to the value equation.

When attempting to measure value, a critical issue to address is the legal aspect 
of sharing data between payers and providers. This hurdle can be overcome with 
one-time data use agreements or more comprehensive legal arrangements like the 
organized healthcare arrangement described under rules that allow for the seamless 
exchange of data across different entities within the same health system for either 
operational or quality improvement purposes.

Our organization recently embarked on a 12-month value-based payment pilot 
between our hospital, a physician services organization, and a health plan (insur-
ance company) to understand and learn the nuances of value-based payment con-
tracts. The health plan was the administrator of the program. The goal of the program 
was to achieve value for health plan members diagnosed with appendicitis who had 
an appendectomy. Quality metrics and financial targets were agreed upon at the 
outset of the program. A patient experience component was also added in the form 
of a measurement-only goal to understand the feasibility of using the existing 
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patient satisfaction metrics in a value-based payment program. The quality and 
financial targets were derived from studying a comprehensive data set created by 
joining data from the health plan and the hospital. Ultimately, pace toward the qual-
ity and financial goals was measured using the health plan claims data, and not the 
clinical data. Another distinguishing feature of the program was the definition of the 
appendectomy episode. The appendectomy care cycle started 7 days before diagno-
sis and ended 30 days after the appendectomy operation. This had important impli-
cations for measurement as the unit of measure was not the individual patient 
encounter but the entire episode of care.

Undertaking this pilot elucidated the practical challenges of measuring value in 
the contemporary healthcare setting using the current data systems available. It also 
brought to light the limitations of our current units of measurement in healthcare 
that have implications for analyzing value and understanding performance. For 
example, merging the claims and clinical data sets necessitated routine reconcilia-
tion of the member identification number and the patient’s medical record number. 
While a patient’s medical record number in the provider system stays the same, the 
same patient can have several member identification numbers because of changes in 
enrollment status. Another challenge was the protracted intervals between perfor-
mance reports. This was due, in part, to delays in claims processing that resulted in 
3-month lag times to receive claims data and, in part, to the time required to manu-
ally merge the claims and clinical data together. This type of lag time hinders the 
clinical team’s ability to refine intervention strategies efficiently, if needed, and also 
translated into the untimely reporting of performance toward goals considering the 
program was only 12 months in duration.

Measurement at the hospital also presented challenges. Clinical process and out-
come metrics were available in a relatively automated fashion, but measuring the 
cost of caring for a patient with appendicitis who subsequently had an appendec-
tomy proved to be difficult. Generally speaking, costs incurred by a provider are 
measured by the business unit incurring the costs and not by the disease process that 
is necessitating the care delivery. In an attempt to understand the costs of the appen-
dectomy episode, we employed a time-driven activity-based costing methodology. 
This allowed us to study the costs of care based on time spent and costs incurred at 
key milestones in the patient care continuum [18].

Measuring patient experience presented a similar challenge for a similar reason. 
Currently, patient experience is measured by location of care and, again, not by 
disease, so measuring the experience of our patients undergoing an appendectomy 
had to be done differently using billing codes. While feasible, the analysis of patient 
experience data for the appendectomy patients did not show much difference from 
all patients encountering our system (i.e., the dissatisfiers for the appendectomy 
population were similar to the dissatisfiers for the whole population).

These lessons illustrate the complexity of data analytics and the skills and tech-
nology that must be grown by organizations to enter into sophisticated value-based 
payment programs if those programs are to drive meaningful quality improvement.

6 Data Analytics for the Improvement of Healthcare Quality



134

 Participation in Quality Improvement Activity Beyond 
the Local Institution

Local quality improvement work often extends beyond the confines of the local 
institution to leverage best practices of other facilities and to create robust data 
repositories for clinical research. This is achieved through participation in either 
multicenter patient registries or quality collaboratives. As is the case with all issues 
of data transfer as described earlier, regulatory requirements must be met prior to 
participation. Methods to address these regulations vary from institution to institu-
tion. Most often, participation is governed either through clinical research mecha-
nisms and obtaining local institutional review board (IRB) approval or business 
associate and data use agreements. Some institutions require both.

A considerable obstacle to participating in these multicenter quality improve-
ment efforts is the burden of data collection at the local level and subsequent sub-
mission to the outside, hosting organization. This is most often a manual process of 
extracting data from the medical record (paper or electronic) and transferring that 
data into a centralized data repository maintained by the host institution. Most often, 
participants are given access to data entry portals where data are manually submit-
ted. In such scenarios, local participants have limited access to their own raw data 
for analysis. Sometimes data is simply submitted via encrypted simple spreadsheet 
files – a method that gives pause to any cybersecurity enforcer. There are a few 
organizations that have established systems whereby local participants can load data 
actively at their site, and then data is harvested by the national organization through 
mechanisms programmed within local software. This allows the local participant to 
have access to their raw data at any time.

Another potentially frustrating aspect of participating in multicenter QI efforts is 
the limited control by the participant over the metrics that are established by the 
multicenter group for reporting. The desired data to be reported is dictated by an 
outside entity which means that there is not necessarily consistency or alignment 
with metrics that may be tracked at the local level. Or, as is most often the case, 
there are nuances in the definition of the populations, processes, and outcomes 
being measured. Typically, a committee establishes the data elements, and metrics 
required for reporting and influence is gained only by being a member of that com-
mittee. Considering that the resources required to participate in QI activity are com-
mitted at the local institutional level, there is little consideration for the feasibility 
of data gathering when new measures are added to the existing compendium of 
measures. This culminates in an ever-increasing burden of reporting that rests with 
the provider participant [19, 20]. As the number of registries and QI collaboratives 
continues to grow, providers and their organizations will have to decide what they 
can support and consider the potential and realized return they are getting on their 
local investment.

Both consumers and payers are demanding more information about performance 
of both hospitals and individual providers [21]. While most multicenter QI efforts 
are currently considered voluntary, there is an increasing expectation that hospitals 
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participate, and their participation is accounted for through hospital ranking sys-
tems such as US News and World Report Best Hospital Rankings. While much of 
what is in the public domain currently for publicly reported data is based on 
Medicare claims information, some professional societies have worked with payers 
to establish clinical data registries as sources of truth for their outcomes report-
ing [22].

For all the reasons cited previously, the number of data fields being requested is 
increasing, while the demand for transparency of quality and outcomes data is also 
increasing. Therefore, it seems logical that, in the era of big data and with the onset 
of the EHR, there would be more seamless mechanisms to move data from one 
electronic system to another to decrease the manual burden of data collection and 
ensure the validity and reliability of the data being reported from each participating 
site. Although there has been some progress made with EHR vendors and profes-
sional societies to create mechanisms for data retrieval within the EHR, there have 
been no major breakthroughs. Locally, we have developed strategies to extract data 
from the EHR and push them to data registries that are locally maintained and sub-
sequently harvested at a national level. There remains a significant manual compo-
nent to this process to map the fields from one data system to the appropriate field 
in another system.

 Accuracy and Precision of Data

When embarking on any endeavor to measure quality, costs, or value, one must 
consider the concepts of accuracy and precision. Mathematically and statistically 
speaking, accuracy refers to how close the data reflects the true value of what is 
being measured, while precision reflects the exactness of that measurement. 
Consider the target in Fig. 6.4.

The center dot represents the true value of what is being measured. The first tar-
get represents a measurement that is precise, but not accurate. The repeated 

Fig. 6.4 An illustration of the difference between precision and accuracy
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measurements, while near each other, are not near the true value. The second target 
shows a measurement that has high accuracy but low precision. The repeated mea-
surements are not near each other, but they are near the true value. The third target 
shows a measurement that has high accuracy and high precision. The repeated mea-
surements are both close to the true value and close to each other. For research 
endeavors, one requires both highly accurate and highly precise data. For rapid 
cycle quality improvement, data needs to be accurate, but not necessarily highly 
precise initially. As improvement cycles continue, the level of precision is refined. 
There are statistical methods that can be employed initially to ensure accuracy 
within defined margins of error when an improvement cycle begins.

 Future Trends

The transformation of healthcare has and will continue to require a meaningful 
integration of data into bedside care, population health models, and sophisticated 
strategies to translate analytics into improvements in outcomes. At its core, quality 
improvement not only requires an attention to data collection and processing but 
also requires the people and organizational structures to assure effective workflows 
to translate data into information that can drive better healthcare outcomes. In order 
to be meaningful, analytics for quality improvement must be sensitive to and incor-
porate clinical, operational, and financial perspectives. The most proximal future of 
analytics will involve sophisticated technologies for predictive analytics and risk 
stratification, driving care through clinical decision support. Acceleration of those 
processes will harness technologies such as machine learning and artificial intelli-
gence to create greater efficiencies than the otherwise manual strategies of analyz-
ing population-based data to improve health.

References

 1. Wills MJ (2014) Decisions through data: analytics in healthcare. J Healthc Manag 59:254–262
 2. Department of Health and Human Services Centers for Medicare & Medicaid Services (2010) 

Medicare and Medicaid programs; electronic health record incentive program; final rule. Fed 
Regist 75(144):44313–44588

 3. Abelson R, Creswell J (2013) In second look, few savings from digital health records. The 
New York Times. https://www.nytimes.com/2013/01/11/business/electronic-records-systems-
have-not-reduced-health-costs-report-says.html. Accessed 28 July 2015

 4. Procter R (2009) Health informatics topic scope. In: U.S.  National Library of Medicine, 
Health Services Research Information Central. https://hsric.nlm.nih.gov/hsric_public/
display_links/717

 5. Macias CG, Bartley KA, Rodkey TL et al (2015) Creating a clinical systems integration strat-
egy to drive improvement. Current Treat Options Peds 1:334–346. https://doi.org/10.1007/
s40746-015-0031-7

C. G. Macias and K. E. Carberry

https://www.nytimes.com/2013/01/11/business/electronic-records-systems-have-not-reduced-health-costs-report-says.html
https://www.nytimes.com/2013/01/11/business/electronic-records-systems-have-not-reduced-health-costs-report-says.html
https://hsric.nlm.nih.gov/hsric_public/display_links/717
https://hsric.nlm.nih.gov/hsric_public/display_links/717
https://doi.org/10.1007/s40746-015-0031-7
https://doi.org/10.1007/s40746-015-0031-7


137

 6. Richardson JE, Ash JS, Sittig DF et al (2010) Multiple perspectives on the meaning of clinical 
decision support. AMIA Annu Symp Proc 2010:1427–1431

 7. Strategy Institute (2013) Proceedings from the Second National Summit on Data Analytics for 
Healthcare, Toronto

 8. Adams J, Garets D (2014) The healthcare analytics evolution: moving from descriptive to pre-
dictive to prescriptive. In: Gensinger R (ed) Analytics in healthcare: an introduction. HIMSS, 
Chicago, pp 13–20

 9. Macias CG, Loveless JN, Jackson AJ et al (2017) Delivering value through evidence-based 
practice. Clin Ped Emerg Med 18(2):89–97

 10. Raghupathi W, Raghupathi V (2014) Big data analytics in healthcare: promise and potential. 
Health Inf Sci Syst 2:3. https://doi.org/10.1186/2047-2501-2-3

 11. Burghard C (2012) Big data and analytics key to accountable care success.. IDC Health 
Insights

 12. Institute for Healthcare Improvement (2016) Improvement tip: taking the journey to “Jiseki”.. http://
www.ihi.org/resources/Pages/ImprovementStories/ImprovementTipTaketheJourneytoJiseki.
aspx. Accessed 7 December 2016

 13. MedeAnalytics (2012) Healthcare Analytics Maturity Framework. https://www.
scribd.com/document/330016789/MedeAnalytics-Healthcare-Analytics-Maturity-
Framework-MA-HAMF-0212?doc_id=330016789&download=true&order=46919201
0

 14. Sanders D (2013) 7 Essential practices for data governance in healthcare.. Health Catalyst. 
https://www.healthcatalyst.com/wp-content/uploads/2013/09/Insights-7EssentialPracticesfor
DataGovernanceinHealthcare.pdf

 15. Schwarzwald H, Macias CG (2018) Population health management in pediatrics. In: Kline 
MW (ed) Rudolph’s pediatrics, 23rd edn. McGraw-Hill Education, New York, pp 21–24

 16. Paul R, Melendez E, Wathen B et al (2018) A quality improvement collaborative for pedi-
atric sepsis: lessons learned. Pediatric Quality & Safety 3(1):e051. https://doi.org/10.1097/
pq9.0000000000000051

 17. Cruz AT, Perry AM, Williams EA et al (2011) Implementation of goal-directed therapy for 
children with suspected sepsis in the emergency department. Pediatrics 3:e758–e766. https://
doi.org/10.1542/peds.2010-2895

 18. Goldenberg JN (2016) The breadth and burden of data collection in clinical practice. Neurol 
Clin Pract 6(1):81–86. https://doi.org/10.1212/CPJ.0000000000000209

 19. Disch J, Sinioris M (2012) The quality burden. Nurs Clin N Am 47(3):395–405. https://doi.
org/10.1016/j.cnur.2012.05.010

 20. Harder B, Comarow A (2015) Hospital quality reporting by US News and World Report. 
JAMA 313:19. https://doi.org/10.1001/jama.2015.4566

 21. Ferris TG, Torchiana DF (2010) Public release of clinical outcomes data–online CABG report 
cards. NEJM 363(17):1593–1595. https://doi.org/10.1056/NEJMp1009423

 22. Mack MJ, Herbert M, Prince S et al (2005) Does reporting of coronary artery bypass graft-
ing from administrative databases accurately reflect actual clinical outcomes? J Thoracic 
Cardiovasc Surg 129(6):1309–1317. https://doi.org/10.1016/j.jtcvs.2004.10.036

Additional Resources-Further Reading

IOM (Institute of Medicine) (2015) Vital Signs: Core metrics for health and health care progress. 
The National Academies Press, Washington DC

Kaprielian VS, Silberberg M, McDonald MA et  al (2013) Teaching population health: a com-
petency map approach to education. Academic Med 88(5):626–637. https://doi.org/10.1097/
ACM.0b013e31828acf27

6 Data Analytics for the Improvement of Healthcare Quality

https://doi.org/10.1186/2047-2501-2-3
http://www.ihi.org/resources/Pages/ImprovementStories/ImprovementTipTaketheJourneytoJiseki.aspx
http://www.ihi.org/resources/Pages/ImprovementStories/ImprovementTipTaketheJourneytoJiseki.aspx
http://www.ihi.org/resources/Pages/ImprovementStories/ImprovementTipTaketheJourneytoJiseki.aspx
https://www.scribd.com/document/330016789/MedeAnalytics-Healthcare-Analytics-Maturity-Framework-MA-HAMF-0212?doc_id=330016789&download=true&order=469192010
https://www.scribd.com/document/330016789/MedeAnalytics-Healthcare-Analytics-Maturity-Framework-MA-HAMF-0212?doc_id=330016789&download=true&order=469192010
https://www.scribd.com/document/330016789/MedeAnalytics-Healthcare-Analytics-Maturity-Framework-MA-HAMF-0212?doc_id=330016789&download=true&order=469192010
https://www.scribd.com/document/330016789/MedeAnalytics-Healthcare-Analytics-Maturity-Framework-MA-HAMF-0212?doc_id=330016789&download=true&order=469192010
https://www.healthcatalyst.com/wp-content/uploads/2013/09/Insights-7EssentialPracticesforDataGovernanceinHealthcare.pdf
https://www.healthcatalyst.com/wp-content/uploads/2013/09/Insights-7EssentialPracticesforDataGovernanceinHealthcare.pdf
https://doi.org/10.1097/pq9.0000000000000051
https://doi.org/10.1097/pq9.0000000000000051
https://doi.org/10.1542/peds.2010-2895
https://doi.org/10.1542/peds.2010-2895
https://doi.org/10.1212/CPJ.0000000000000209
https://doi.org/10.1016/j.cnur.2012.05.010
https://doi.org/10.1016/j.cnur.2012.05.010
https://doi.org/10.1001/jama.2015.4566
https://doi.org/10.1056/NEJMp1009423
https://doi.org/10.1016/j.jtcvs.2004.10.036
https://doi.org/10.1097/ACM.0b013e31828acf27
https://doi.org/10.1097/ACM.0b013e31828acf27


138

Office of Disease Prevention and Health Promotion (2011) Social determinants of health. http://
www.healthypeople.gov. Accessed 20 August 2016

Stiefel M, Nolan K, Institute for Healthcare Improvement (2012) A guide to measuring the triple 
aim: population health, experience of care and per capita cost. IHI Innovation Series white paper. 
http://www.ihi.org/resources/Pages/IHIWhitePapers/AGuidetoMeasuringTripleAim.aspx

Stoto MA (2013) Population health in the affordable health care act era. Academy Health, 
Washington D.C

Taveras EM, Gortmaker SL, Hohman KH et al (2011) Randomized controlled trial to improve pri-
mary care to prevent and manage childhood obesity: the High Five for Kids study. Arch Pediatr 
Adolesc Med 165(8):714–722. https://doi.org/10.1001/archpediatrics.2011.44

Yu YR, Abbas PI, Smith CM et al (2016) Time-driven activity-based costing to identify opportuni-
ties for cost reduction in pediatric appendectomy. J Pediatr Surg 51:1962–1966. https://doi.
org/10.1016/j.jpedsurg.2016.09.019

C. G. Macias and K. E. Carberry

http://www.healthypeople.gov
http://www.healthypeople.gov
http://www.ihi.org/resources/Pages/IHIWhitePapers/AGuidetoMeasuringTripleAim.aspx
https://doi.org/10.1001/archpediatrics.2011.44
https://doi.org/10.1016/j.jpedsurg.2016.09.019
https://doi.org/10.1016/j.jpedsurg.2016.09.019


139© American College of Medical Quality (ACMQ) 2021
A. P. Giardino et al. (eds.), Medical Quality Management, 
https://doi.org/10.1007/978-3-030-48080-6_7

Chapter 7
Utilization Management, Case 
Management, and Care Coordination

Angelo P. Giardino and Michelle A. Lyn

 Executive Summary

Utilization management (UM) is the mix of clinical, administrative, and financial 
methods used to evaluate the appropriateness, processes, facilities, and providers of 
care applied to an individual and a total population of patients. Case management 
(CM) is a centralization of the planning, arranging, and follow-up of a member’s 
specific health services in order to manage utilization, effectiveness, cost, and qual-
ity of health care. Care coordination (CC) includes case management and involves 
processes that organize and connect personnel and other resources needed to carry 
out all required patient care activities and is characterized by the effective exchange 
of information among participants responsible for different aspects of care. CM and 
CC are used to monitor and coordinate services and supports rendered to members 
including those special populations with medical complexity which require high 
cost or intensive services.

The underlying reason to integrate the frameworks of utilization management, 
case management, and care coordination is to make sure that health care is delivered 
to the patient and the population efficiently and effectively where such activities 
directly impact the quality of outcomes. This contrasts with the older concept of 
utilization review as a sole means to control resources and the cost of care. Intrinsic 
to UM, CM, and CC are structured programs and methodologies that incorporate 
indicators, monitors, and benchmarks that track and note trends in the processes and 
outcomes of care as planned and delivered. Previously, the responsibilities of UM 
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professionals were seen as distinct, but the value of connecting UM with quality and 
safety management is becoming clear and is now driven by a shift from fee for ser-
vice reimbursement to the more outcome-oriented value-based models. The essen-
tial need for CM and CC aligned with UM processes is now seen as overlapping and 
essential to high-quality, cost-effective care delivery models. Two care models that 
utilize the data and approaches involved with UM, CM, and CC are the chronic care 
model and the patient- and family-centered medical homes. These two models figure 
prominently in the move from fee for service to value-based alternative payment 
models. Aligned UM and CC approaches are part of the operational infrastructure 
necessary to improve healthcare while being cost-effective in an era of limited 
resources.

 Learning Objectives

Upon completion of this chapter, readers should be able to

• Review current definitions of utilization management (UM), case management 
(CM), and care coordination (CC)

• Discuss processes and methods of UM
• Discuss the processes and methods of CM and CC
• Evaluate outcomes and the return on investment for UM, CM, and CC
• Describe the regulatory, accreditation, and oversight programs for UM and CM
• Review two care delivery models: the chronic care model and the patient- and 

family-centered medical homes and their connection to UM, CM, and CC

 Introduction

The Institute of Medicine describes utilization management as part of a complex 
balancing act between ensuring that people get needed medical care without spend-
ing so much that other important social objectives are compromised and discourag-
ing unnecessary and inappropriate medical services without jeopardizing necessary 
high-quality care [1]. Insurers, hospitals, and healthcare professionals as well as 
public and private agencies have developed a variety of UM, CM, and CC programs 
in an evolving effort to comprehensively manage costs, decrease fragmentation of 
healthcare delivery, promote high-quality care, and enhance the patients’ experi-
ence with the healthcare system. The purpose and scope of these programs vary 
with the type of organization but often focus on accomplishing higher levels of 
coordinated care that achieve improved outcomes. Historically, insurers used UM 
programs as a self-contained cost management tool. Case management performed 
for insurers and managed care organizations (MCOs) typically focused more on 
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benefits management and resource utilization. Hospitals used case management to 
provide information to payers and assist with discharge planning. More recently, 
aligning UM with the quality of care delivered has led to a recognition of the poten-
tial value of an enhanced connection among UM and CM programs as well as the 
emerging value of a more comprehensive CC approach to care which ultimately 
seeks to deliver the right care to the right patient at the right time. This chapter first 
addresses UM processes and programs then moves to address the underlying prin-
ciples of effective CM and CC. It concludes with a brief description of two impor-
tant care models, namely, the chronic care model and the patient- and family-centered 
medical homes, both of which are facilitated by well-designed CC that is informed 
by UM data.

 Components of Utilization Management Systems

The UM process includes interventions that take place before, during, and after a 
clinical event occurs. The process that occurs before the clinical event is called prior 
authorization or precertification. While the clinical event is happening, the process 
is called concurrent review; if the patient is in a facility, it will also include dis-
charge planning. After the clinical event has occurred, the process is called retro-
spective review or retro review. The overall UM process should be as nonintrusive 
to the delivery of care as possible and be able to stop inappropriate care before it 
does harm. In order for UM programs to be successful, several critical factors must 
be in place [2]:

• Utilization of data and information that can be easily compared between provid-
ers, patients, payers, and other stakeholders (e.g., the Pennsylvania Healthcare 
Cost Containment Council information).

• Continued improvement in UM processes to keep pace with the complex care 
and new technology being used for credentialing.

• Utilization of up-to-date technology that does not duplicate the administrative 
burden of providers and patients.

• Safeguards in place to protect individual patient data and information as identi-
fied in the Health Insurance Portability and Accountability Act (HIPAA) and 
other regulations.

• Utilization of evidence-based medicine, patient and provider satisfaction mea-
sures, cost of operations, and clinical outcomes in determining the appropriate-
ness and the success of UM efforts.

• Determinations are reliable, consistent, and follow the policy of the UM program.
• Responsiveness to patients and providers through a grievance and appeals pro-

gram, quality monitoring system, and trending of the decisions of care (espe-
cially denials of care).
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• Must occur without delaying care. There needs to be a process in place that 
reviews alternatives of care, placement of care, and providers of care in a timely 
fashion.

• Must follow the coverage and benefit that is provided to the patient.

 Effective Utilization Management

According to the American College of Medical Quality’s Core Curriculum for 
Medical Quality Management, there are nine key tasks that ensure UM is consistent 
and relevant, integrated into the organization and that the process is legitimatized 
among clinicians, patients, and other stakeholders [2].

 1. Determine Priority Areas

Priority areas may be related to the use of healthcare resources, quality out-
comes, regulatory compliance, and overall financial health of the organization. For 
many healthcare organizations, the majority of their revenue is spent on clinical 
care. The right questions will improve the clinical and financial health of the 
organization.

 2. Identify Needed Information and Critical Stakeholders

Data are required to guide the UM process. The data must be accurate, timely, 
relevant, and easily collectable at a reasonable cost. The methodology of using the 
data must be transparent and appropriate. Stakeholder buy-in from senior manage-
ment, providers, and patients is key to successful UM.

 3. Establish Appropriate Benchmarks

Benchmarks must be chosen that will identify desired levels of performance. 
Benchmarks can represent the process or outcome of care. When evidence-based 
medicine does not have an appropriate benchmark for the study, an expert panel of 
clinicians may suggest a standard. Benchmarks may be internally or externally 
generated.

 4. Design, Data Collection, and Data Management Procedures

There is presently no accepted methodology for UM studies. The National 
Committee for Quality Assurance (NCQA) has identified a generic improvement 
activity form that may be used by UM plans [2]. Appropriate determination of the 
sample size, procedure, and types of data to be used (administrative or clinical) is 
critical when evaluating performance for UM.

 5. Implement Data Collection and Management Procedures

This includes the allocation of human and financial resources for UM.  It is 
important to have policies and procedures in place to determine who will be allowed 
to collect the data, what will be the main source of the data, and where, when, and 
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with what frequency the information is shared. Policies and procedures must also be 
consistent and uniform across patients, providers, organizations, and other stake-
holders. The cost of data collection must be evaluated.

 6. Evaluate the Data and Present Results

There should be a common methodology and statistical analysis used in inter-
preting the data. Results must be presented in a fashion that recognizes speculation 
and ensures that the methodology and statistical analysis of the study have been 
transparent and that the results can be attributed to the intervention.

 7. Develop Guidelines, Policies, and Procedures

Once an area for improvement in structure, process, or outcome is identified, 
new guidelines must be developed by the organization. This change in process 
should be managed by the organization and include key stakeholders (e.g., clini-
cians) affected by the change.

 8. Implement Guidelines, Policies, and Procedures

System change can occur only if UM guidelines, policies, and procedures are 
implemented, followed, and re-evaluated on a regular basis.

 9. Continuously Review the Task List

Each of the nine tasks identified should be reviewed on a regular basis by the 
people or the body responsible for UM in the organization in order to build a culture 
of constant improvement.

The Institute of Medicine empaneled a blue ribbon committee to explore the 
value of UM within the healthcare system, and they challenged purchasers, review 
organizations, physicians, and patients to accept responsibility for the reasonable 
and fair conduct of utilization management and the appropriate use of medical care 
[1]. See Table 7.1.

 Processes, Procedures, and Timing of Utilization Management

The UM plan usually contains operational procedures related to prior authorization, 
concurrent review, and retrospective review. While each of these can be applied dif-
ferently by each entity performing the UM programs, standard procedures and rea-
soning behind each of the three processes exist. Fundamental to the UM process is 
the establishment of medical necessity. Medical necessity is a time-honored concept 
that is common to both publicly and privately managed health benefits. When a 
healthcare provider, namely, a physician, orders a service or procedure, it will be 
covered only if it is deemed both (1) medically necessary and (2) a covered benefit. 
The UM professional generally reviews the requested service for appropriateness 
(i.e., medical necessity) and benefit eligibility. According to Stanford University’s 
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Center for Health Policy, the determination of medical necessity has, over time, 
become an increasingly important aspect of healthcare coverage:

Understanding medical necessity is important for everyone. It is important for consumers 
because, ultimately, the decisions about coverage and treatment affect their lives and they 
need the information to make prudent choices. It is important for providers because they 
must now share treatment decision authority with managed care medical directors with 
whom they may disagree. It is important for the courts because they are the referees of last 

Table 7.1 Responsibilities of stakeholders for utilization management

Stakeholders Responsibilities

Employers and 
purchasers

As financers of both utilization management and health services, employers 
are in the best position to exert influence on the conduct of utilization 
management
Employers should also examine other aspects of their health benefit plans for 
impediments to the appropriate use of medical services or the rational 
payment for these services

Utilization 
management 
organizations

Although good business and legal judgment should dictate prudent behavior, 
those who provide utilization management services also have a moral 
obligation not to harm the patients whose medical care they review and 
influence
With respect to practitioners and individual providers of care, good business 
sense should dictate that review organizations encourage provider acceptance 
and cooperation by:
  Using sound clinical criteria that are open to examination
  Involving the medical community in criteria development
  Minimizing the administrative burdens placed on hospitals and physicians
  Clarifying and simplifying processes for appealing negative judgments

Practitioners and 
institutions

Healthcare practitioners and institutions are responsible for:
  Cooperating with the reasonable efforts of payers, including utilization 

management, to ensure that payments are for appropriate care within the 
terms of a patient’s benefit plan

  Constructively challenging unreasonable utilization management programs 
and specific decisions that threaten patient safety or damage patient privacy

  Informing patients about treatment options, risks, and benefits and then 
considering their preferences

  Seeking to ensure that patients get needed services, which may mean 
locating an alternative source of care if the patient cannot pay and the 
provider cannot give free treatment

  Staying current with scientific literature on the necessity and effectiveness 
of medical services in their areas of practice

Patients Patients and potential patients are the weakest strand in the web of 
responsibilities for the appropriate use of medical services. When ill, 
individuals may not be able to act in an informed and prudent way. And 
whether well or ill, individuals may find both their benefit plans and their 
medical care difficult to understand and evaluate. Nonetheless, health plan 
members should try to understand their responsibilities under the plan

Adapted from “Controlling Costs and Changing Patient Care?: The Role of Utilization 
Management,” by the Institute of Medicine Committee on Utilization Management by Third 
Parties, pp. 6–9, 1989, Washington, DC: The National Academies Press. Adapted with permission
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resort, although poorly equipped to play that role. It is important for states and the federal 
government because they must mediate the conflict between clinical professionals, man-
aged care decision makers, and the public over the use and definition of this term, and they 
need to understand how best to do that. It is important for the regulators and accreditors, 
because they must apply the laws and standards for high-quality professional perfor-
mance [3].

Medically necessary services must be reasonably expected to produce the intended 
results for the patient to whom they are delivered, and medically necessary services 
should have expected benefits that outweigh potential harmful effects. Often times, 
medically necessary services are considered a standard of care supported by some 
level of evidence in the professional literature or at least a consensus of expert opinion.

 Prior Authorization or Precertification

The first process is prior authorization or precertification, which is performed before 
a clinical intervention takes place. The purpose of this process is to make sure the 
clinical intervention is appropriate and takes place in the right setting and time and 
that the clinician has the expertise to do the clinical intervention. All these criteria 
should be measured on the basis of evidence-based medicine for that particular 
condition. Milliman and Interqual are some of the vendors that have developed 
commercially available criteria for prior authorization [4, 5]. Prior authorization can 
also be used as a vital communication link within a healthcare organization by gath-
ering information that will help the patient have a better outcome and distributing it 
to other parts of the organization. This improves care coordination for the patient 
and the organization.

An example of this is a patient who is going in for a hip replacement. Once prior 
authorization information is received, it is transferred to a nurse who can call the 
patient to determine the individual’s needs for rehabilitation (e.g., can the patient go 
home with appropriate support or does the patient need a placement in a rehabilita-
tion facility). The nurse can also set up a satisfaction survey that will follow the 
patient after the episode of care is completed. If the organization doing the prior 
authorization is also a payer of claims, the notification and approval will be sent to 
the finance area to make sure funds are available to pay the providers of the inter-
vention. The prior authorization process will also notify other components of the 
UM program (including concurrent review and retrospective review) to ensure they 
are performed in a timely and appropriate manner.

 Concurrent Review and Discharge Planning

Concurrent review is the management of resources by evaluating the necessity, 
appropriateness, and efficiency of the use of medical services, procedures, and lev-
els of care while a patient is in a facility. This process usually takes place during 
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urgent or elective acute hospital admissions. The purpose of concurrent review is to 
deliver efficient, effective healthcare, to reduce the occurrence of over-, under-, or 
misuse of inpatient services, and to promote patient safety and the best outcome 
during an inpatient stay. As with the prior authorization process, concurrent review 
is connected to other processes of care including quality monitoring of the patient’s 
hospital stay, coordinating with discharge planning, and identifying appropriate 
next levels of care. Concurrent review also helps identify patients who may benefit 
from disease management or case management and transfers data to finance for 
appropriate reimbursement. Criteria for concurrent review can vary by the organiza-
tion performing the service, as long as it follows the principles of evidence-based 
medicine. Two recognized sources of criteria for concurrent review are Milliman 
Care Guidelines and Qualis Health-McKesson’s InterQual Criteria [4, 5]. A basic 
principle widely quoted among utilization of management professionals is that con-
current review should begin on admission.

Discharge planning is the process of arranging for the next level of care for 
patients as they are ready to leave the facility and may be considered part of the 
concurrent review process. Discharge planning is initiated when patients are first 
admitted to the hospital and takes into consideration the medical conditions, social 
and environmental concerns, financial status, and other variables to make certain 
that the patients receive the appropriate placement and services once they leave the 
facility. Discharge planning is usually a team effort involving nurses, social work-
ers, primary and specialty physicians, and the patient or patient advocate.

 Retrospective Review

Retrospective review is the process of reviewing healthcare interventions and charges 
after the care has been delivered and the bill is submitted. Retrospective review deter-
mines whether the care was appropriate and provided at the most efficient and effec-
tive level with the best outcomes. It also determines if the bill was coded correctly 
according to Current Procedural Terminology (CPT), Centers for Medicare and 
Medicaid (CMS), International Classification of Diseases-10 (ICD-10), or other 
guidelines. Retrospective review should be a secondary look at the healthcare inter-
ventions and charges. Ideally, only minimal discrepancies should be identified if all 
guidelines and institutional procedures were completed during the inpatient hospital-
ization. Retrospective review should be used to collect data on quality and utilization 
by healthcare organizations, physicians, and other providers of care.

 Interrater Reliability Assessment

Whenever a UM process has the potential to be evaluated by different reviewers, 
an  interrater reliability assessment is required. Interrater reliability assessment 
is  defined as the process of monitoring and evaluating clinical reviewers’ 
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understanding of medical review criteria and the consistency with which different 
reviewers apply the same criteria in making decisions. This important step is needed 
to certify that the review process decisions are made in a consistent manner accord-
ing to evidence-based medicine criteria. Interrater reliability is usually assessed on 
a quarterly or semiannual basis. Reviewers whose decisions are not consistent with 
the criteria are usually reeducated and retested.

 Denials and Audits

Healthcare organizations risk significant financial losses if there are lapses in the 
UM plan. Denials and audits from payers, including the Centers for Medicare & 
Medicaid Services (CMS), can occur when there are perceived deficits in the opera-
tional procedures of the UM plan. Common deficits can include

• Lack of clinical documentation
• Errors in interpretation of level of care
• Late submission of clinical information
• Failure to obtain prior authorization
• Differences in interpretation of medical necessity for admission utilizing avail-

able frameworks (e.g., Milliman Care Guidelines [4] and Qualis Health- 
McKesson’s InterQual Criteria [5])

CMS oversees several different Recovery Audit Programs, such as those for 
Medicare FFS, Part C, and Part D. States oversee their own Medicaid Recovery 
Audit Programs in accordance with federal guidelines set by CMS. The Medicare 
Fee for Service (FFS) Recovery Audit Program’s mission is to identify and correct 
improper Medicare and Medicaid payments through the efficient detection and col-
lection of overpayments made on claims of healthcare services provided to Medicare 
and Medicaid beneficiaries, to identify underpayments to providers, and to provide 
information that allows the Centers for Medicare & Medicaid Services (CMS) to 
implement actions that will prevent future improper payments in all 50 states [6]. 
The program is authorized under Section 1893(h) of the Social Security Act (the 
Act) [7]. It has been in effect since 2005 and was expanded nationwide in 2010.

CMS uses several types of contractors to verify that claims are paid based on 
Medicare guidelines. One type of contractor used is a Recovery Auditor, also known 
as a Recovery Audit Contractor (RAC) [6]. Section 1893(h)(8) of the Act requires 
the Secretary [of Health and Human Services] to “annually submit to Congress a 
report on the use of recovery audit contractors…” [7] In addition, “each such report 
shall include information on the performance of such contractors in identifying 
underpayments and overpayments and recouping overpayments, including an eval-
uation of the comparative performance of such contractors and savings to the pro-
gram…” [7] As required by the Act, RACs are paid on a contingency fee basis [7]. 
The amount of the contingency fee is a percentage of the improper payment recov-
ered from or reimbursed to providers. The RACs negotiate their contingency fees at 
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the time of the contract award. The base contingency fees range from 9.0 to 12.5% 
for all claim types, except durable medical equipment (DME). The contingency fees 
for DME claims range from 14.0 to 17.5%. The RAC must return the contingency 
fee if an improper payment determination is overturned at any level of appeal. 
Providers who disagree with a RAC’s improper payment determination may utilize 
the multilevel administrative appeals process under Section 1869 of the Act. See 
Figs. 7.1 and 7.2.

Provider appeals are the counterbalance to payer denials. A UM appeal for a 
denied service activity or level of care typically takes the form of a provider letter of 
appeal and incorporates the details necessitating the service or level of care for each 
patient, any supporting documentation for the quality and quantity of care rendered, 
and is strengthened if national guidelines or protocols exist and are included as well. 
Disagreements between providers and payers are inevitable, so planning for the 
receiving of denials and the need for appeals are necessary for all healthcare orga-
nizations. An organized operational structure and process for the management of 
appeals and audits should be developed for each healthcare organization, especially 
with the perceived increase in external auditing on the part of payers and govern-
ment programs. A framework for the development of a denial and appeals manage-
ment process that ensures more favorable outcomes could be the Five Ws which 

Fig. 7.1 CMS/Medicare levels of appeal. https://www.cms.gov/Outreach-and-Education/
Medicare-Learning-Network-MLN/MLNProducts/Downloads/MedicareAppealsProcess.pdf
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Judicial Review (Federal District Court Review): Appeals to Federal district court must be
filed within 60 calendar days of the date a party receives notice of the Appeals Council’s
 decision, but the federal court does not have a deadline to issue its decisions. For CY 2015,
the minimum amount in controversy was $1,460

Redetermination: Performed by Medicare Administrative Contractors (MACs), the request for 
redetermination must be received by the MAC within 120 calendar days of the date a party 
receives the initial (or revised initial) determination, and written notice of the redetermination is 
expected to be mailed or otherwise transmitted by the MAC within 60 calendar days of receipt of  
the request for redetermination. 
Reconsideration: Performed by Qualified Independent Contractors (QICs), the request for 
reconsideration must be filed with the QIC within 180 calendar days of the date the party 
receives the Medicare Redetermination Notice. The QICs are expected to mail or otherwise 
transmit notice of the reconsideration within 60 calendar days of receipt of the request for 
reconsideration. 
Administrative Law Judge (ALJ): ALJ hearings require a minimum amount in controversy and 
a request for a hearing must be filed within 60 calendar days of the date the party receives the 
reconsideration notice. Generally, ALJs are expected to issue a decision, dismissal order, or 
remand to the QIC within 90 calendar days of the date the request for hearing is received. If an  
ALJ does not act in a timely manner, the appellant may choose to escalate that appeal to the next 
level of review if certain conditions are met. 

Fig. 7.2 Original Medicare (Parts A and B – fee for service) appeals process. https://www.cms.
gov/Medicare/Appeals-and-Grievances/OrgMedFFSAppeals/

7 Utilization Management, Case Management, and Care Coordination

https://www.cms.gov/Medicare/Appeals-and-Grievances/OrgMedFFSAppeals/
https://www.cms.gov/Medicare/Appeals-and-Grievances/OrgMedFFSAppeals/


150

refers to basic questions that address necessary information gathering and problem 
solving. Example of the Five Ws as applied to the UM program are as follows:

Who?  Who is the person or department in the organization designated to receive 
the letters of notification of appeals or audits and who will be responsible for 
addressing the appeals?
Why?  Why is there a denial? (lack of documentation, lack of notification, etc.)
What?  What action should be taken when there is a notification? Should there be 
an appeal? Should there be acceptance of the decision? If there is an appeal, how 
many levels should the organization be prepared to appeal?
When?  When are the deadlines for appeal?
Where?  Is there an error in the UM process? Where are these areas of opportunity 
for improvement?

Case Study • • •
The application of the UM five Ws in a pediatric patient with asthma

A pediatric patient with severe asthma develops respiratory distress and 
fever. The patient requires emergent admission to the hospital for respiratory 
support. The patient responds rapidly to interventions and is discharged within 
48 h. The level of care assigned is denied by the payer due to lack of medical 
necessity and the short duration of care. Applying the Five Ws approach, we see:

• Who is the patient? Age, risk factors, previous hospitalizations, and under-
lying disease process?

• What were the presenting symptoms and signs? What type of interventions 
did the patient receive? What was the initial level of care? What questions 
need to be addressed in the UM plan?

• Why did this patient require inpatient care? Are clinical criteria present to 
justify medical necessity? Is there substantial documentation of medical 
necessity?

• Where was the patient admitted? ICU vs. acute care?
• When was the assessment of level of care made by the institution? When 

were the details communicated to the payer? When should there be 
an appeal?

The details of the answers to the questions listed above should guide the 
reviewer to assign the appropriate level of care. For this example, the level of 
care should be assigned the moment the decision is made for extended clinical 
care, evaluation, and management in the hospital setting. If a review of the 
UM process for this patient is appropriate and the level of care assigned is 
within the guidelines, there can be an appeal. The appeal should include sub-
stantive information for medical necessity.
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 Organizational Design of Utilization Management

Typically, the person responsible for the UM program is a healthcare professional 
with several years of experience in the field of healthcare utilization, quality, risk 
management, and safety (see Chap. 8).

It is imperative that the UM program have clinical input from practitioners who 
must comply with the UM program. This is usually done through a UM committee 
or a practitioner advisory committee. A senior clinician should lead the UM com-
mittee, and the committee should include several practicing physicians from differ-
ent specialties and primary care. Some organizations have outside clinicians (who 
are not responsible to practice under the UM plan) help evaluate the validity and the 
appropriateness of the UM plan. The healthcare organization may also designate 
senior administrative leaders to serve on the committee. The functions of the com-
mittee are to:

• Design, develop, or plan program structure
• Develop UM program evaluation measures
• Identify opportunities to improve
• Identify performance indicators and metrics
• Identify organizational resources
• Align with organizational strategic plan
• Monitor the review activity
• Review progress of initiatives
• Develop senior leadership reports
• Track accreditation preparation
• Communicate with appropriate internal and external stakeholders
• Monitor resource utilization progress
• Evaluate program impact on workforce and senior leadership
• Hold meetings to present results
• Recognize and reward efforts
• Ensure accountability for program goals and objectives
• Present impact reports [2]

Committee meetings should be held on a regular schedule with support staff to 
help with the administrative aspects of the committee such as keeping meeting min-
utes. The committee should report to the decision makers in the healthcare 
organization.

 Measuring the Effectiveness of UM Programs

Generally, the effectiveness of UM programs is measured in financial terms such as 
dollar savings or return on investment (ROI). While there may be no standardized 
methodologies across healthcare organizations on how to calculate ROI, the AHRQ 
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does now have an ROI estimator calculator in the AHRQ Quality Indicators Toolkit 
[8]. Some programs merge quality and utilization programs and measure their effec-
tiveness by using a balanced scorecard approach. The effectiveness of UM should, 
at minimum, be based on the following:

• Evidenced-based criteria
• Reliable, accurate, and defensible data that has been validated
• Appropriate clinical expert review
• Transparent methodology of effectiveness calculations

There are always challenges in the calculation of the effectiveness of UM. When 
looking at the results, one must consider the following potential problems: the sam-
ple size may be small or not appropriate for comparison, and the sample population 
may be different by demographics, severity, or culture.

As with most management processes in the healthcare setting, monitoring per-
formance via data collection about the UM efforts allows for tracking and trending 
of what is working and what needs improvement to work better. Audits, both exter-
nal, as the one described above, or internal, done by one’s own organization, pro-
vide these data from which to construct charts and tables to display performance 
measures. At its most basic level, successful UM programs result in approvals and 
payments for appropriate levels of care, whereas failures result in denials and the 
need for appeals. Understanding the error trends for hospitals assists with building 
identifiable data sets for internal auditing of the hospital’s UM program.

Case Study • • •
Texas Office of the Inspector General (OIG) Utilization Review Unit

In 2016, the Texas OIG provided an overview of its hospital utilization 
review process, procedures, and outcomes [9]. This document is useful in 
understanding the auditing of hospital information and the utility of establish-
ing a quality UM department.

For Texas, the OIG developed the utilization review unit. The focus of the 
unit is stated as “Reviews of paid inpatient hospital claims for services pro-
vided to Medicaid recipients to assess the medical necessity for inpatient care, 
appropriateness of the Diagnosis Related Group (DRG) assignment, includ-
ing whether diagnoses are supported by the information in the medical record 
and whether coding was consistent with federal coding guidelines, and qual-
ity of care provided during the inpatient stay.” [9] The risk categories and 
methodology used to select claims for review are outlined in Table 7.2 below.

The process of review involves evaluation and validation of DRG for each 
patient selected. Identification of medical necessity utilizes MCG evidence- 
based care guidelines [10]. The utilization review unit must determine that the 
care provided met generally accepted standards of medical and hospital care 
practices. Once the review is completed, the hospital will receive a final noti-
fication letter with the results of the review and an explanation of each finding. 
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If the hospital disputes the findings, a Medical Appeals Section, established 
within the Texas Health and Human Services (HHSC) Medicaid Office of the 
Medical Director, manages the discrepancies.

Table 7.3 reveals the finding of the OIG office for fiscal years 2014 and 
2015. The cumulative financial recovery for HHSC can be significant.

The utilization review unit listed the most common, recurring reasons con-
tributing to denials and adjustment as follows [9]:

• Outpatient procedures billed as inpatient in an inpatient setting
• Diagnoses issues not supported by the medical record
• Coding issues (e.g., improper sequencing of obstetrical diagnoses)
• Treatment or care that was not provided on the initial admission resulting 

in readmission

Table 7.2 Categories and methodology for selection for review

Risk category Methodology of selection Percent of claims

Short stays Random sample 50%
Newborns
Complex and premature 
deliveries
Admissions and readmissions Random sample 25%
Psychiatric in-patient services All identified claims 100%
Children’s hospitals
Freestanding psychiatric 
hospitals
Rehabilitation hospitals
Chemical dependency 
diagnoses
Day outliers Judgmental sample, based on length 

of stay and diagnoses submitted
A limited number 
(discretionary)Cost outliers

Reprinted from Overview of Hospital Utilization Review, by the Office of Inspector General, Texas 
Health and Human Services. Retrieved from https://oig.hhsc.texas.gov/sites/oig/files/documents/
Overview-of-Hospital-Utilization-Review.pdf

Table 7.3 Findings of the OIG utilization review unit for fiscal years 2014 and 2015

Fiscal year Total paid claims Total dollars paid Claims reviewed Dollars recovered

2014 416,282 $1,550,101,372 28,378 $28,891,505
2015 383,914 $1,370,305,849 21,350 $15,536,822

Reprinted from Overview of Hospital Utilization Review, by the Office of Inspector General, 
Texas Health and Human Services. Retrieved from https://oig.hhsc.texas.gov/sites/oig/files/
documents/Overview-of-Hospital-Utilization-Review.pdf
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There has been some controversy over the value of UM. One concern identified 
is the cost of conducting UM may be greater than the savings obtained from the 
process. As discussed above, UM should be part of a group of interventions to 
decrease the overuse, underuse, and misuse of healthcare and improve individual 
and population outcomes. There should be a system in place that can identify patient 
safety issues that have been avoided by doing concurrent review in the hospital or 
identification of a quality problem that was reported before it became a major issue. 
The UM process also enhances the patient experience with the healthcare system in 
terms of discharge planning and follow-up when the patient is out of the hospital. 
Beneficial outcomes of UM are often represented in improved satisfaction survey 
results by the patient and providers.

 Care Coordination and Case Management

One challenge encountered throughout the care coordination field is the difficulty in distin-
guishing care coordination from other aspects or processes of care. Care coordination is a 
complex concept, intertwined with many other concepts relating to quality, delivery, and 
organization of care. In its broadest sense, almost all aspects of healthcare and its delivery 
can be understood as part of care coordination.

Care Coordination Measures Atlas, Agency for Healthcare Research and Quality [11]

The Agency for Healthcare Research and Quality (AHRQ) defines care coordina-
tion (CC) as:

…the deliberate organization of patient care activities between two or more participants 
(including the patient) involved in a patient’s care to facilitate the appropriate delivery of 
healthcare services. Organizing care involves the marshalling of personnel and other 
resources needed to carry out all required patient care activities and is often managed by the 
exchange of information among participants responsible for different aspects of care [12].

AHRQ has developed a graphic to represent the many interrelated elements that 
may come together during effective care coordination. See Fig. 7.3. The central goal 
of care coordination is shown in the middle of the diagram. The 13 small circles 
represent possible participants, settings, and information important for care delivery 
and workflow in the clinical setting. The ring that connects the 13 circles is care 
coordination: anything that bridges gaps (i.e., white spaces between care delivery 
and workflow circles).

In addition, AHRQ takes a systems or human ecology approach to the many 
levels or varying perspectives necessary to understand care coordination including 
the patient/family, healthcare professional/organization, and healthcare system per-
spectives. See Table 7.4.

Case management is closely related to care coordination, and CM is often seen 
as a component of a broader CC approach. The ACMQ’s Core Curriculum  for 
Medical Quality Management defines case management (CM) as centralizing the 
planning, arranging, and follow-up of a patient or health plan member’s specific 
health services in order to manage utilization, effectiveness, cost, and quality of 
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healthcare [2]. The Case Management Society of America (CMSA) defines CM as 
“…a collaborative process of assessment, planning, facilitation, care coordination, 
evaluation, and advocacy for options and services to meet an individual’s and fam-
ily’s comprehensive needs through communication and available resources to pro-
mote quality, cost effective outcomes.” [13] CM is used to monitor and coordinate 
medical and other services rendered to patients and health plan members including 
those who make up special populations, have specific diagnoses, or require high 
cost or intensive services.

The processes that underlie both CM and CC coordinate designated components 
of healthcare, such as appropriate referral to consultants, specialists, hospitals, and 
ancillary providers and services. These processes also help the patient or health plan 

Fig. 7.3 AHRQ view of care coordination. Reprinted from “Chapter 2. What is Care Coordination?” 
in Care Coordination Measures Atlas Update by Agency for Healthcare Research and Quality, 
2014, Retrieved from https://www.ahrq.gov/professionals/prevention-chronic-care/improve/coor-
dination/atlas2014/chapter2.html
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member with social and environmental concerns that may hinder or delay improve-
ment in the medical condition. CM and CC help the patient navigate through com-
plex systems or different organizations and avoid the fragmentation or misutilization 
of services. CM and CC are functions that work at both the system and the indi-
vidual patient level. Frequent communication between and among the patient, the 
providers of care, and the case manager or care coordinator are essential.

Key components of a CM and CC program include the following:

• Screening and identification of conditions, populations, individual patients, and 
disease states for early detection of health problems

• Identifying and implementing effective interventions for individuals using 
evidence- based medicine and removing social environmental barriers to care

• Promoting and coordinating a collaborative team approach across various disci-
plines and levels of care

• Coordinating continuity of care through the course of the disease or condition to 
attain the best possible clinical outcome and improve quality of life

• Coordinating support and education for the patient, patient’s family, and others 
involved in the patient’s care to improve and sustain self-management behaviors 
and quality of life

Table 7.4 Perspectives on care coordination

Patient/family perspective
Healthcare professional(s) 
perspective

System representative(s) 
perspective

Care coordination is any activity 
that helps ensure that the 
patient’s needs and preferences 
for health services and 
information sharing across 
people, functions, sites are met 
over time. Patients perceive 
failures in terms of unreasonable 
levels of effort required on the 
part of themselves or their 
informal caregivers in order to 
meet care needs during 
transitions among healthcare 
entities

Clinical coordination involves 
determining where to send the 
patient next (e.g., sequencing 
among specialists), what 
information about the patient is 
necessary to transfer among 
healthcare entities, and how 
accountability and responsibility 
are managed among all healthcare 
professionals (doctors, nurses, 
social workers, care managers, 
supporting staff, etc.). Care 
coordination addresses potential 
gaps in meeting patients’ 
interrelated medical, social, 
developmental, behavioral, 
educational, informal support 
system, and financial needs in 
order to achieve optimal health, 
wellness, or end-of-life outcomes, 
according to patient preferences

Care coordination is the 
responsibility of any 
system of care (e.g., 
accountable care 
organization [ACO]) to 
deliberately integrate 
personnel, information, 
and other resources 
needed to carry out all 
required patient care 
activities between and 
among care participants, 
including the patient and 
informal caregivers. The 
goal of care coordination 
is to facilitate the 
appropriate and efficient 
delivery of healthcare 
services both within and 
across systems

Adapted from “Chapter 2. What is Care Coordination?” in Care Coordination Measures Atlas 
Update by Agency for Healthcare Research and Quality, 2014, Retrieved from https://www.ahrq.
gov/professionals/prevention-chronic-care/improve/coordination/atlas2014/chapter2.html
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• Ensuring that all providers of care and the patient know the care plan, have input 
into the care plan, and get regular reports on the progress of the patient according 
to the care plan

At times, CM has been seen as more of a payer or health plan function, as CC 
was seen as aligned with the functions and processes offered by a healthcare pro-
vider, but these lines have blurred as the healthcare system evolved with increasing 
integration of payer and provider roles as well as alternative payment models which 
promote the management of both care and utilization processes, e.g., DRGs, fixed 
payment models, and accountable care organizations. AHRQ notes that while all 
patients are likely to benefit from the basic elements of care coordination such as 
effective communication and the efficient exchange of information among care pro-
viders, from an efficiency standpoint, healthcare providers need to understand basic 
triage and stratification to determine which patients would likely benefit from higher 
levels of intensive CM and CC [14]. This requirement is particularly important for 
high-risk or high-cost populations.

It should be noted that paying for the staff who deliver the CM and CC services 
is viewed from the health plan side as part of the operational requirement. However, 
on the healthcare provider side in a fee-for-service environment, paying for addi-
tional staff and services essential to CM and CC remains problematic (hence the 
widespread enthusiasm for alternative payment models that may create a path for-
ward to support healthcare provider CM and CC approaches).

 Care Plans: A Key Document

The formulation of a proactive plan of care is an essential element of case management and 
care coordination. CMS’s definition of case management services (42 CFR §440.169(d)(2)) 
includes the…development and periodic revision of a specific care plan based on the infor-
mation collected through an assessment or reassessment that specifies goals and actions to 
address the medical, social, educational needs, and other services needed by the eligible 
individual, including activities such as ensuring the active participation of the eligible indi-
vidual and working with the individual (or the individual’s authorized healthcare decision 
maker) and others to develop those goals and identify a course of action to respond to the 
assessed needs of the eligible individual [15].

The care plan for case management is usually individualized for the patient. The 
following process is an example of how an individual care plan is developed.

 1. Identify the patient who needs a case management care plan. This may be done 
through the use of claims data, predictive modeling, or other sources of 
information.

 2. Assign a case manager and or care coordinator to the patient.
 3. Identify the diagnosis of the patient and how the case was referred.
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 4. Initiate patient assessment. This can be done using proprietary or off-the-shelf 
programs. The assessment should be for the patient’s specific medical condition.

 5. Coordinate with the providers of care after the assessment to determine their 
input to the assessment and a plan of care.

 6. Develop a care plan, utilizing the inputs from the patient, the provider, and the 
other identified stakeholders of the patient. This care plan includes patient- 
identified areas for improvement and motivation to improve and provider- 
identified milestones of care that will get the member to the best outcome. 
Additionally, it is best to identify processes that will remove nonclinical obsta-
cles that will be barriers to the success of the patient and the care plan.

 7. Communicate the care plan to the patient, provider, and other stakeholders under 
HIPAA requirements and get their sign-off.

 8. Continuously update the care plan and the progress made, changing it as needed 
with inputs from the patient, the provider, and the stakeholders.

 9. Identify timeline and outcomes for the complete case management care plan.

Having an electronic or web-based system to produce, disseminate, and update the 
care plan makes it easier to be successful in meeting the case management goals and 
the objectives for the patient.

 Accreditation and Regulatory Oversight of Utilization 
Management and Care Coordination

UM programs are subject to regulatory oversight that ensures that they are not limit-
ing or inappropriately denying the use of healthcare by patients. The federal govern-
ment has specific requirements for participation in Medicare that pertain to UM 
programs by vendors. Well-known accrediting organizations including, but not lim-
ited to, the Joint Commission, the American Association of Ambulatory Healthcare 
(AAAHC), the Utilization Review Accreditation Commission (URAC), and the 
National Committee for Quality Assurance (NCQA) each have standards related to 
UM, CM, and CC. Some of the accrediting organizations may certify the individual 
UM, CM, and CC programs as stand-alone entities and, depending on the organiza-
tional structure, may also include these elements as part of an integrated healthcare 
organization certification process (see Chap. 10). Table 7.5 lists the categories of 
assessment of a UM program for which URAC and NCQA have developed stan-
dards [16, 17]. Each of these categories has subcategories that further refine the 
standards for accreditation (see Appendices A and B).

URAC and the Case Management Society of America (CMSA) have developed 
standards or guiding principles for case management as well [18, 19].
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URAC Case Management Accreditation Assessment Categories
• Case Management Program
• Case Management Staff
• Case Management Process
• Reporting Performance Measures to URAC
• Optional Designation: Transitions of Care

Adapted from Case Management Accreditation. In Utilization Review 
Accreditation Commission (URAC) Standards and Measures at a Glance, 
2019, Retrieved from https://www.urac.org/standards-and-measures-glance. 
Copyright 2019 by URAC. Adapted with permission.

CMSA Guiding Principles for Case Management
• Use a patient-centric, collaborative partnership approach that is responsive 

to the individual patient’s culture, preferences, needs, and values.
• Facilitate self-determination and self-management through the tenets of 

advocacy, shared and informed decision-making, counseling, and health 
education.

• Use a comprehensive, holistic, and compassionate approach to care deliv-
ery which integrates a patient’s medical, behavioral, social, psychological, 
functional, and other needs.

• Practice cultural and linguistic sensitivity and maintain current knowledge 
of diverse populations within practice demographics.

• Implement evidence-based care guidelines as available and applicable to 
the practice setting and/or patient population served.

• Promote optimal patient safety at the individual, organizational, and com-
munity level.

• Promote the integration of behavioral change science and principles 
throughout the case management process.

• Facilitate awareness of and connections with community supports and 
resources.

• Foster safe and manageable navigation through the healthcare system to 
enhance the patient’s timely access to services and the achievement of suc-
cessful outcomes.

• Pursue professional knowledge and practice excellence and maintain com-
petence in case management and health and human service delivery.

• Support systematic approaches to quality management and health out-
comes improvement, implementation of practice innovations, and dissemi-
nation of knowledge and practice to the healthcare community.

• Maintain compliance with federal, state, and local rules and regulations 
and organizational, accreditation, and certification standards.

(continued)
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Based on their guiding principles, the CMSA has established 13 standards of 
practice for case management and care coordination professionals to follow in 
their work [19]. See Table 7.6.

 Frameworks for Understanding UM and CC

 Evidence-Based Medicine and Evidence-Based 
Management Process

Stephen Shortell developed a process of care that links evidence-based medicine 
and evidence-based management [20]. According to the process, the two compo-
nents necessary to improve the quality of medical care are advances in 

Table 7.5 Utilization management accreditation categories of assessment for organizations

NCQA utilization management accreditation 
measures

URAC utilization management accreditation 
measures

UM structure Review criteria
Clinical criteria for UM decisions Accessibility of review services
Communication services On-site review services
Appropriate professionals Initial screening
Timeliness of UM decisions Initial clinical review
Clinical information Peer clinical review
Denial notices Peer-to-peer conversation
Policies for appeals Time frames for initial UM decision
Appropriate handling of appeals Notice of certification decisions
Evaluation of new technology Notice of non-certification decisions
Satisfaction with the UM process UM policy
Triage and referral for Behavioral Health care Information upon which UM is conducted
Delegation of UM UM appeals

Reproduced with permission from A Summary of What NCQA Looks for When it Reviews an 
Organization webpage by the National Committee for Quality Assurance (NCQA). Source: http://
www.ncqa.org/tabid/413/Default.aspx. Last accessed: December 2017; and Adapted from Health 
Utilization Management Accreditation, Version 7.3, by Utilization Review Accreditation 
Commission (URAC), Retrieved from https://www.urac.org/standards-and-measures-glance, 
Copyright 2018 by URAC. Adapted with permission

• Demonstrate knowledge, skills, and competency in the application of case 
management standards of practice and relevant codes of ethics and profes-
sional conduct.

From Standards of Practice of Case Managers, pp. 12–13. Reprinted with 
permission, the Case Management Society of America, 6301 Ranch Drive, 
Little Rock, AR 72223, www.cmsa.org.
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Table 7.6 CMSA standards of practice for case management and care coordination professionals

Standard Case manager action

Patient selection process 
for professional case 
management services

Identify those who are appropriate for and most likely to benefit 
from case management services available within a particular 
practice setting

Patient assessment Complete a thorough individualized assessment that takes into 
account the unique cultural and linguistic needs of that patient

Care needs and 
opportunities 
identification

Identify care needs or opportunities that would benefit from case 
management interventions

Planning Identify relevant care goals and interventions to manage patient’s 
identified care needs and opportunities; document these in an 
individualized case management plan of care

Monitoring Employ ongoing assessment with appropriate documentation to 
measure the patient’s response to the plan of care

Outcomes Maximize the patient’s health, wellness, safety, physical 
functioning, adaptation, health knowledge, coping with chronic 
illness, engagement, and self-management abilities

Closure of professional 
case management services

Appropriately complete closure of case management services based 
upon established case closure guidelines

Facilitation, coordination, 
and collaboration

Facilitate coordination, communication, and collaboration with the 
patient, patient’s family or family caregiver, involved members of 
the interprofessional heathcare team, and other stakeholders, in 
order to achieve target goals and maximize positive patient care 
outcomes

Qualifications for 
professional case 
managers

Maintain competence in her/his area(s) of practice by having one of 
the following:
  Current, active, and unrestricted licensure or certification in a 

health or human services discipline that allows the professional 
to conduct an assessment independently as permitted within the 
scope of practice of the discipline

  In a state that does not require licensure or certification, the 
individual must have a baccalaureate or graduate degree in social 
work or another health or human services field that promotes the 
physical, psychosocial, and/or vocational well-being of the 
persons being served

  The individual must have completed a supervised field 
experience in case management, health, or behavioral health as 
part of the degree requirements

Legal Adhere to all applicable federal, state, and local laws and 
regulations, which have full force and effect of law, governing all 
aspects of case management practice including, but not limited to:
  Confidentiality and Patient Privacy: Adhere to federal, state, and 

local laws, as well as policies and procedures, governing patient 
privacy and confidentiality, and act in a manner consistent with 
the patient’s best interest in all aspects of communication and 
recordkeeping

  Consent for Professional Case Management Services: Obtain 
appropriate consent before the implementation of case 
management services

(continued)
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evidence- based medicine that identify clinical practices leading to better care, 
including the content of providing care, and the knowledge of how to put evidence-
based medicine into routine practice. These include disease registries, clinical 
guidelines, reminder systems, patient self-management education, physician feed-
back reports, and healthcare teams. The development of these techniques is enhanced 
by evidence- based management. Evidence-based management uses knowledge 
from human factors, high-reliability organizations, changes in organizational cul-
ture, development of high-performing teams, identification and correction of mis-
takes, and the continuous asking of and learning from how an organization improves.

 T3 Translational Science

Complementary to this evidence-based medicine and management approach is the 
notion of translational science, where the findings from basic and controlled clini-
cal trials are applied in the real-world setting [21]. In this translational framework, 
basic science answers the question, “What to do?” and is called T1; clinical effec-
tiveness research answers the question, “Who benefits?” and is called T2. The 
applied translational work rooted in quality management and operations is called T3 
work and addresses the question, “How best to deliver high-quality care to patients 
and families?” According to Dougherty and Conway, T3 work relies on having a 
shared leadership model among professionals, a focus on teamwork, an information 
system that provides essential data to plan and manage the initiatives, and the 

Table 7.6 (continued)

Standard Case manager action

Ethics Behave and practice ethically and adhere to the tenets of the code of 
ethics that underlie her/his professional credentials

Advocacy Advocate for the patient, patient’s family or family caregiver, at the 
service delivery, benefits administration, and policy-making levels

Cultural competency Maintain awareness of and be responsive to cultural and linguistic 
diversity of the demographics of her/his work setting and to the 
specific patient and/or caregiver needs

Resource management 
and stewardship

Integrate factors related to quality, safety, access, and cost- 
effectiveness in assessing, planning, implementing, monitoring, and 
evaluation health resources for patient care

Professional 
responsibilities and 
scholarship

Engage in scholarly activities and maintain familiarity with current 
knowledge, competencies, case management-related research, and 
evidence-supported care innovations, etc. Identify best practices in 
case management and healthcare service delivery and apply such in 
transforming practice, as appropriate.

From Standards of Practice of Case Managers, pp. 20–30. Reprinted with permission, the Case 
Management Society of America, 6301 Ranch Drive, Little Rock, AR 72223, www.cmsa.org
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financial resources to implement all of the tasks and functions necessary to deliver 
the right care, to the right patient, at the right time [21].

 Best Clinical and Administrative Practices Quality Framework

Closely aligned with evidenced-based management principles, T3 translational 
work is the approach popularized by the Center for Healthcare Strategies for 
Medicaid managed care organizations called the Best Clinical and Administrative 
Practices (BCAP) Quality Framework [22]. The BCAP framework is fundamen-
tally based on a systematic assessment process that identifies the relevant popula-
tion; stratifies the population based on risk, severity, or priority; conducts outreach 
to the targeted population; and finally, delivers interventions that are likely to 
achieve the desired change in outcome. The BCAP framework, now in its second 
decade of use, has been widely adopted by Medicaid managed care organizations 
and is credited with:

• Creating a culture of change and improvement
• Leveraging and building organizational infrastructure and care management pro-

grams (i.e., case management and care coordination)
• Facilitating the sharing of best practices among organizations
• Promoting standardization and efficiency
• Improving quality, customer satisfaction, financial, and clinical outcomes [22]

Evidence-based medicine, evidence-based management, T3, and BCAP are all 
part of the organizational processes that promote change and care transformation. 
Understanding the underlying models of care delivery is also essential to change 
and care transformation in care delivery practices. Care delivery impacts providers, 
patients, payers, and other stakeholders of healthcare, and two relevant models that 
make full use of UM and CC processes are discussed below, namely, the chronic 
care model and the patient-centered medical home.

 Chronic Care Model

The chronic care model [23] has become a touchstone of care for people with any 
condition that requires ongoing self-management and interaction with the health-
care system. The model can be applied to systems and patients across various 
chronic illnesses. The systems that use this form of care delivery range in size from 
large multihospital healthcare organizations to single practitioner practices. 
Figure  7.4 illustrates the key elements of the chronic care model that lead to 
improved outcomes for chronically ill patients.
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Fig. 7.4 Chronic care model components
Community = The model aims to mobilize community resources to meet the needs of patients, 
encourage patients to participate in effective community programs, partner with community orga-
nizations to support and to develop interventions that fill gaps in needed care and services, and 
advocate for policies and implementations that improve patient care.
Self-Management Support = This model empowers and prepares patients to manage their health 
and health care and emphasizes patients’ central role in managing their health using effective self- 
management support strategies that include assessment, goal setting, action planning, problem 
solving, and follow-up.
Health System = This element aims to create the culture, organization, and mechanisms that pro-
mote safe, high-quality care through open encouragement and systematic handling of errors and 
quality concerns to improve care.
Decision Support = The model promotes clinical care that is consistent with scientific evidence and 
patient preferences. Patients should receive information about evidence-based guidelines to 
encourage their participation.
Delivery System Design = The model aims to assure the delivery of effective, efficient clinical care 
and self-management support through defining roles for each healthcare team member and through 
distributing tasks among team members who follow patients on a regular basis. The care delivered 
should be culturally sensitive and easily understood by the patient.
Clinical Information Systems = The model aims to organize patient and population data to facili-
tate efficient and effective care, make sure that the clinicians use timely reminders for patients and 
themselves, identify relevant subpopulations for proactive care, facilitate individual patient care 
planning and monitoring, share information with patients and providers to coordinate care, and 
continuously monitor the performance of the practice team and the care system.
Informed, Activated Patient = Patient who is aware and informed about their clinical circumstances 
and who is engaged with their healthcare provider to consider options and determine an appropri-
ate course of action and is motivated to adhere to an agreed upon care plan.
Prepared, Proactive Practice Team = Healthcare provider who receives and reviews actionable 
data and reports that relate to specific patients and the patient population they serve. The provider 
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 Patient-Centered Medical Home Model

The medical home is another model that has been around for some time and has 
been modified over the years by several organizations. Initially proposed by the 
American Academy of Pediatrics, the medical home is defined as an ideal manner 
of delivering primary care, characterized by care that is organized and “…accessi-
ble, continuous, comprehensive, family centered, coordinated, and compassion-
ate…in an atmosphere of mutual responsibility and trust among clinicians, every 
child and adolescent, and caregiver(s).” [24, 25] The patient-centered medical home 
is defined as an approach to providing comprehensive primary care for children, 
youth, and adults. In this model, primary care is provided in a way that facilitates 
partnerships between individual patients and their personal physicians, broader care 
team, and when appropriate, the patient’s family. The following is a slightly abridged 
version of the shared principles, as described by the Primary Care Collaborative, for 
primary care within advanced primary care models, including the medical home 
model. Approximately 350 organizations have signed on to this vision for primary 
care [26]:

 1. Person and Family Centered. Primary care is focused on the whole person—their 
physical, emotional, psychological, and spiritual well-being, as well as cultural, 
linguistic, and social needs—and is grounded in mutually beneficial partnerships 
among clinicians, staff, individuals, and their families as equal members of the 
care team. Care delivery is customized based on individual and family strengths, 
preferences, values, goals, and experiences using strategies such as care planning 
and shared decision-making.

 2. Continuous. Dynamic, trusted, respectful, and enduring relationships between 
individuals, families, and their clinical team members are hallmarks of primary 
care. There is continuity in relationships and in knowledge of the individual and 
their family or care partners that provides perspective and context throughout all 
stages of life including end-of-life care.

 3. Comprehensive and Equitable. Primary care addresses the whole person with 
appropriate clinical and supportive services that include acute, chronic, and pre-
ventive care, behavioral and mental health, oral health, health promotion, and 
more, either in the practice’s clinics or in collaboration with other clinicians 
outside the clinic. Providers seek out the impact of social determinants of health 
and societal inequities, and care delivery is tailored accordingly.

Fig. 7.4 (continued) has access and uses standardized care plans, evidence-based guidelines, and 
available resource referrals for additional support.
Productive Interactions = Information is shared between the patient and healthcare provider in a 
way that promotes attitudes, actions, and behavior changes that move toward relevant, effective 
care plans that are achievable.
Outcomes  =  The end result of care processes, e.g., blood sugar control in a diabetic patient. 
Reprinted from “Chronic Disease Management: What Will It Take to Improve Care for Chronic 
Illness?,” by EH Wagner, 1998, Effective Clinical Practice, 1(1), p. 3. Copyright 1998 by American 
College of Physicians–American Society of Internal Medicine. Reprinted with permission.
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 4. Team Based and Collaborative. Interdisciplinary teams, including individuals 
and families, work collaboratively and dynamically toward a common goal. The 
services they provide and the coordinated manner in which they work together 
are synergistic to better health.

 5. Coordinated and Integrated. Primary care integrates the activities of those 
involved in an individual’s care, across settings and services, and proactively 
communicates across the spectrum of care and collaborators, including individu-
als and their families or care partners. Primary care is actively engaged in transi-
tions of care to achieve better health and seamless care delivery across the 
life span.

 6. Accessible. Primary care is readily accessible, both in person and virtually, for all 
individuals regardless of linguistic, literacy, socioeconomic, cognitive, or physi-
cal barriers. As the first source of care, clinicians and staff are available and 
responsive when, where, and how individuals and families need them. Individuals 
are provided with easy, routine access to their health information.

 7. High Value. Primary care achieves excellent, equitable outcomes for individuals 
and families, including using healthcare resources wisely and considering costs 
to patients, payers, and the system. Practices employ a systematic approach to 
measuring, reporting, and improving population health, quality, safety, and 
health equity.

A number of standards and external recognitions are available to practices that 
adopt the principles and operational strategies that underlie a patient-centered medi-
cal home. First, the Medical Home Index (MHI) is available free of charge from the 
Center for Medical Home Improvement and is a validated self-assessment and clas-
sification tool that measures broad indicators of observable, tangible behaviors and 
the process of care that represents medical homeness in the primary care setting 
[26]. The MHI assesses six domains: organizational capacity, chronic condition 
management, care coordination, community outreach, data management, and qual-
ity improvement and change, providing numeric scores for each domain and rank-
ing the level of performance on a 4-point scale [27].

Secondly, NCQA provides a recognition program for PCMHs that has been 
widely adopted by more than 12,000 practices in the USA, representing 60,000 
clinicians, and is supported by over 100 payers who provide incentive payments and 
coaching for practices recognized as medical homes by the NCQA [28]. The 2017 
NCQA recognition program evaluates performance measures in six broad areas [28]:

• Team-based care and practice organization
• Knowing and managing patients
• Patient-centered access and continuity
• Care management and support
• Care coordination and care transitions
• Performance measurement and quality improvement

URAC also provides a certification process for PCMHs that evaluates practices 
within six focus areas: practice culture and patient centeredness, electronic 
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capabilities, access to healthcare services, coordinated quality care, performance 
monitoring and improvement, and reporting performance measures [29]. URAC has 
identified essential standard elements needed for sustainable transformation from a 
physician practice or healthcare clinic into a patient-centered medical home; a 
URAC-certified PCMH:

• Provides enhanced access to primary care
• Improves delivery of preventive services
• Helps patients make healthy lifestyle choices
• Uses the latest health information technology and evidence-based medical 

approaches
• Reduces emergency room visits and hospitalizations
• Improves care coordination
• Provides high-quality disease management [29]

The value of recognition or certification as a medical home has been assessed as 
well. Participation in a medical home certification or recognition program clearly 
provides technical assistance and focus to the structure and delivery of a UM and 
CC program and helps champions within a practice setting or organization set pri-
orities [30]. Additionally, depending on the payer market place, having a recognized 
or certified medical home may provide financial benefits to the provider which helps 
offset the investment of resources, at times considerable in terms of time and effort, 
to achieve that designation. Finally, once the recognition or certification is achieved, 
maintaining that status drives attention to quality measures and compliance with 
standards pertaining to “care coordination, access to care, patient-centeredness, 
comprehensiveness of care, and systems based on quality and safety.” [30]

The Primary Care Collaborative (formerly Patient-Centered Primary Care 
Collaborative) released its analysis of 45 reports from peer-reviewed literature pub-
lished in 2016 which showed that there is a growing body of literature that reports a 
positive effect on care delivery in cost, quality, and utilization [31] (see Fig. 7.5). 
The results are not unanimous; however, the analysis showed that the longer a prac-
tice has been operating as a patient-centered medical home, and the higher the med-
ical complexity of the patient population being cared for, the more significant were 
the positive effects measured, especially in the cost savings realm.

 Future Trends

Currently, UM is understood as not being a stand-alone process and, instead, is best 
combined with related quality, patient safety, and patient activation strategies to be 
successful. Information technology will likely streamline the processes of UM and 
enable CC.  Having web-based capability with instant approval or denial logic 
embedded in the software will allow the processes to be more user-friendly and 
efficient and will help patients receive their clinical interventions in a timely fash-
ion. Information flow will also decrease waste such as duplicate testing and consults 
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as well as facilitate coordination and information sharing among providers and 
between providers and patients. Rapid data analysis can then be used to inform care 
guidelines, provider productivity, and patient safety initiatives.

The priorities that emerge from the transition from FFS to more value-based 
initiatives will likely impact the future of UM and CC. Programs will identify moni-
tors and indicators of utilization such as referrals per thousand, high-cost diagnostic 
procedures per thousand, admissions to inpatient facilities per thousand, and the 
overall use of healthcare dollars per patient. These measures, when shared with 
providers, along with the relevant cost data, will likely have an impact on how pro-
viders practice and influence their use of evidenced-based medicine. Table  7.7 
describes strategies and recommendations for care management that are also appli-
cable to the combined case management (CM) and care coordination (CC) efforts 
discussed in this chapter.

Fig. 7.5 Forty-five peer-reviewed articles published in 2016 report that patient-centered care 
delivery results in positive effects on cost, quality, and utilization. Reprinted from The Impact of 
Primary Care Practice Transformation on Cost, Quality, and Utilization: A Systematic Review of 
Research Published in 2016 Executive Summary, by Y Jabbarpour, et  al., 2017, Primary Care 
Collaborative (formerly Patient-Centered Primary Care Collaborative) and Robert Graham Center. 
Retrieved from https://www.pcpcc.org/resource/impact-primary-care-practice-transformation-
cost-quality-and-utilization. Reprinted with permission
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Table 7.7 Key care management strategies and recommendations

Strategy
Recommendations for 
medical practice

Recommendations for 
health policy

Recommendations for 
health services research

Identify 
populations 
with 
modifiable 
risks

Use multiple metrics to 
identify patients with 
modifiable risks

Consider return on 
investment of providing 
CM services to patients 
with a broad set of 
eligibility requirements

Determine the benefits to 
different patient segments 
from CM services

Develop risk-based 
approaches to identity 
patients most in need of 
care management (CM) 
services

Establish metrics to 
identify and track CM 
outcomes to determine 
success

Investigate the 
understanding of and 
parameters affecting 
modifiable risks.

Implement value-based 
payment methodologies 
through State and 
Federal tax incentives to 
practices for achieving 
the triple aim

Develop/refine tools for 
risk stratification
Develop predictive 
models to support risk 
stratification

Align CM 
services to the 
needs of the 
population

Tailor CM services, 
with input from patients, 
to meet specific needs of 
populations with 
different modifiable 
risks

Incentivize CM services 
through CMS 
transitional CM and 
chronic care 
coordination billing 
codes

Evaluate initiatives 
seeking to foster care 
alignment across 
providers

Use EMR to facilitate 
care coordination and 
effective communication 
with patients and 
outreach to them

Provide variety of 
financial and non- 
financial supports to 
develop, implement and 
sustain CM

Create a framework for 
aligning CM services 
across the medical 
neighborhood to reduce 
potentially harmful 
duplication of these 
services

Reward CM programs 
that achieve the triple 
aim

Determine how best to 
implement CM services 
across the spectrum of 
long-term services and 
supports

Identify and 
train personnel 
appropriate to 
the needed CM 
services

Determine who should 
provide CM services 
given population needs 
and practice context

Incentivize care manager 
training through loans or 
tuition subsidies

Determine what 
team-building activities 
best support delivery of 
CM services

Identify needed skills, 
appropriate training, and 
licensure requirements

Develop CM 
certification programs 
that recognize functional 
expertise

Design protocols for 
workflow that 
accommodate CM 
services in different 
contexts

Implement 
interprofessional 
team-based approaches 
to care23

Develop models for 
interprofessional 
education that bridge 
trainees at all levels and 
practicing health care 
professionals

Note: The term “care management” as used in this table is similar to how this chapter uses the 
combination of case management and care coordination. Reprinted from Care Management: 
Implications for Medical Practice, Health Policy, and Health Services Research, by T Farrell, 
et al., 2015, Retrieved from https://www.ahrq.gov/sites/default/files/publications/files/caremgmt-
brief.pdf.
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 Appendices

 Appendix A

 

Reprinted from Health Utilization Management Accreditation. In Utilization Review Accreditation 
Commission (URAC) Standards and Measures at a Glance, 2019, Retrieved from https://www.
urac.org/standards-and-measures-glance. Copyright 2019 by URAC. Reprinted with permission.
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 A Summary of What NCQA Looks for When It Reviews an Organization

Utilization Management (UM)
 1. UM Structure (UM 1)

• Does the organization have a written description of its program for manag-
ing care?

• Is the program evaluated and approved annually?
• Is a senior physician involved in the program’s operation?
• Are behavioral health aspects described in the program description, and if 

so, is a behavioral health practitioner involved in them?

 2. Clinical Criteria for UM Decisions (UM 2)

• Are criteria and procedures for approving and denying care clearly 
documented?

• Are practitioners involved in procedures development?
• Does the organization review and revise criteria regularly?
• Can practitioners obtain the criteria upon request?
• Does the organization evaluate the consistency with which the criteria are 

applied?

 3. Communication Services (UM 3)

• Are UM staff accessible to practitioners and members to discuss UM issues?

 4. Appropriate Professionals (UM 4)

• Do qualified health professionals oversee all review decisions?
• Does an appropriate practitioner review any denial of care based on medical 

necessity?
• Does the organization have written job description with qualification for 

practitioners that review denials of care based on medical necessity?

 5. Timeliness of UM Decisions (UM 5)

• Does the organization make decisions regarding coverage within the time 
frames specified in NCQA’s standards and guidelines?

• Does the organization notify members and practitioners of coverage deci-
sions within the required time frames?

 6. Clinical Information (UM 6)

• When determining whether to approve or deny coverage based on medical 
necessity, does the organization gather relevant information and consult with 
the treating physician?

• Does the organization assist with a member’s transition to other care when 
benefits end?
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 7. Denial Notices (UM 7)

• Does the organization clearly communicate the reason for denial of service 
in writing to both the members and treating practitioners?

• Does the organization provide the treating practitioner with the opportunity 
to discuss the reason for the denial with the organization’s appropriate prac-
titioner reviewer?

• Is the appeal process outlined clearly in all denial notifications?

 8. Policies for Appeals (UM 8)

• Does the organization have written policies and procedures for the appropri-
ate handling of preservice, post-service, and expedited members’ appeals?

• Does the organization have procedures for providing member access to all 
documents relevant to an appeal and provide members with the opportunity 
to submit comments, documents, or other information relating to an appeal?

• Are appeal reviewers disinterested parties (i.e., not involved in the initial 
denial decision)?

• Are same-or-similar-specialty reviewers (i.e., practitioners in the same or a 
similar specialty who treat the condition under appeal) involved in appeals?

• Does the organization have procedures for allowing an authorized represen-
tative to act on behalf of a member?

• Are members notified of further appeal rights?

 9. Appropriate Handling of Appeals (UM 9)

• Does the organization have a full and fair process for resolving member 
appeals?

• Does the organization follow the policies outlined in UM 8?

 10. Evaluation of New Technology (UM 10)

• Does the plan have a written description of the process it uses to determine 
whether or not it will cover new medical technologies or new applications of 
existing technologies, and has it implemented the process?

 11. Satisfaction with the UM Process (UM 11)

• Does the organization evaluate member and practitioner satisfaction with its 
process for determining coverage, and does it address areas of 
dissatisfaction?

 12. Triage and Referral for Behavioral Healthcare (UM 14)

• Does the organization prioritize or make referrals for behavioral healthcare 
based on accepted definitions for the level of urgency and setting?

• Depending on the case, are these decisions made by qualified staff or a 
behavioral health professional?
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 13. Delegation of UM (UM 15)

• If the organization delegates decisions on approval or denial of coverage to 
a third party, is the decision-making process—including the responsibilities 
of the organization and the delegated party—clearly documented?

• Does the organization evaluate and approve the delegated party’s plan on a 
regular basis?

Reproduced with permission from A Summary of What NCQA Looks for When It 
Reviews an Organization by the National Committee for Quality Assurance 
(NCQA). Source: http://www.ncqa.org/tabid/413/Default.aspx. Last accessed: 
December 2017.
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Chapter 8
Organization Design and Management

Robert McLean, Jennifer Hooks, and Carrie Guttman

 Executive Summary

The inherent financial and service-driven complexities of the healthcare industry 
and its systems require a mosaic approach to organizational structures and pro-
cesses. Healthcare institutions must develop organizational structures in response to 
the requirements of dynamic external and internal stakeholders whose interests and 
motives do not categorically coincide. Organizations must be structured to embody 
the specific needs of their identity and mission. Therefore, multiple structural 
approaches have evolved to accommodate the explicit concerns of organizations 
whether a large academic medical center, large group practice, smaller community 
hospital, or an integrated healthcare system.

As healthcare organizations examine how to design and adapt their management 
structures to ensure quality is being measured and improved, considerations around 
the functioning of systems and the management of change become crucial.
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 Learning Objectives

Upon completion of this chapter, readers will be able to:

• Describe the basics of organizational systems
• Discuss the key concepts of a learning organization
• Understand the role of clinical microsystems
• Describe the elements of successful quality improvement teams
• Understand the critical responsibilities of leadership and boards in quality 

improvement

 Sociological Background

Two landmark reports from the Institute of Medicine (IOM), To Err is Human [1] 
and Crossing the Quality Chasm [2], were critical in raising the importance of qual-
ity as a major issue and priority concern for the entire field – framing the problem 
in ways resonant with physicians and providing endorsement by an authoritative 
voice for industrial and systems-based approaches to be used to solve the “qual-
ity chasm.”

In order to conceive an efficient, cohesive matrix for structure, there must be a 
clear vision and an understanding of how quality is defined within the organization 
using the IOM’s domains of healthcare quality to establish a starting point [3]. The 
challenge organizations face is how to structure care delivery systems that deliver 
each of the domains both at scale and at the point of care level. A commitment to 
high-quality care means this applies to every patient, every time, regardless of age, 
gender, payer, culture, or race.

So what systems need to be put in place and how can this be ensured?

 How Systems Are Organized

Donald Berwick explained how a deeper understanding of systems is needed if the 
goal is to improve the functioning of a system [3]. A system of work is defined as 
any set of activities with a common aim – whether in an office visit, a hospital stay, 
or a visit to a lab to get blood tests drawn. Each of those groups of activities involves 
many steps performed by different individuals behaving in ways for different 
reasons.

Once a healthcare system recognizes it needs improvement, it must have mecha-
nisms in place to learn how it must change.

R. McLean et al.
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 Learning Organizations

The concept of a learning organization as described by Peter Senge in The Fifth 
Discipline: The Art and Practice of the Learning Organization is “an organization 
that is continually expanding its capacity to create its future” [4]. Organizations 
learn when the individuals who comprise them learn. Shared learning then serves to 
build a collective by which organizational learning evolves and proves efficacious. 
Senge’s theory incorporates five key disciplines for all learning organizations:

 1. Systems Thinking: The ability to see the big picture.
 2. Personal Mastery: Organizations learn only through individuals who learn, and 

individual commitment to learning must be continuous and lifelong.
 3. Mental Models: There are deeply ingrained assumptions, generalizations, and 

images that influence how individuals understand the world around them. 
Learning organizations continually identify, evaluate, and improve its members’ 
mental models.

 4. Shared Vision: Organizations are formed by large numbers of individuals who 
must develop a shared sense of identity and vision for the entire organization.

 5. Team Learning: Individuals must align and develop as teams to create the desired 
results for the larger organization [4].

The World Health Organization (WHO) describes systems thinking as

an approach to problem solving that views ‘problems’ as part of a wider, dynamic system. 
Systems thinking involves much more than a reaction to present outcomes or events. It 
demands a deeper understanding of the linkages, relationships, interactions, and behaviors 
among the elements to characterize the entire system. [5]

Considerations for effective implementation of these concepts into healthcare 
systems have been described. The conceptual foundation of the rapid-learning 
health system has both human and technological aspects. Human factors include the 
development of stakeholders motivated by a desire to continuously improve the 
system for patients. They understand the organization’s leadership and decision- 
making culture and are willing to be vulnerable and transparent, learning both from 
mistakes and successes.

There is usually trust among all stakeholders in the health system (leaders, clini-
cians, and researchers) which facilitates change, collaboration, and the explicit 
identification of problems and innovative solutions. Technology is in place to sup-
port the use of current, robust data to guide evidence-based clinical and administra-
tive decision-making and the development of reporting systems that are accessible 
system-wide, allowing learning to permeate organizations with actionable data. 
Making clinically relevant knowledge accessible at the point of care and thereby 
actionable by leveraging technology is a distinctive characteristic of rapid-learning 
health systems.
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Changing the way healthcare professionals view organizational learning and 
improvement strategies will continue to strengthen overall quality in healthcare. Just 
culture and high reliability are two organizational learning objectives warranting focus.

 Just Culture

A just culture is a culture of shared responsibility, shared accountability, and profes-
sionalism. It describes an approach to understanding behavioral choices and inves-
tigating processes which creates a fair and safe environment where individuals can 

Six Conceptual Phases of a Practical Model for a Learning Health 
System
Based on experience at the Group Health Cooperative in Washington [6], six 
conceptual phases of a practical model for a learning health system were 
described:

 1. Scanning and Surveillance: The rapid-learning process begins with prob-
lem identification and characterization. Learning health systems are inher-
ently observant, and employees are frequently seeking new information 
and data from different sources.

 2. Design: Participatory design involves key stakeholders to ensure that their 
ideas are considered and that end products meet their specific needs. By 
blending research evidence with daily experiences of a frontline work-
force, a learning organization leverages evidence about what works in the 
context of its own setting, population, available resources, and organiza-
tional culture. The importance of context is reviewed later in this chapter.

 3. Implementation: It is risky and often counterproductive to introduce 
wholesale innovations in complex systems without pilot testing on a small 
scale – the experiences of early adopters should guide this implementation 
and spread process.

 4. Evaluation: Predefined evaluation with timely feedback ensures that 
implementation of a change can guide subsequent actions. Ideally, the 
evaluation includes feedback from everyone affected.

 5. Adjustment: Learning health systems actively seek and apply objective 
evidence about improving care.

 6. Dissemination: Open discussion of evaluation findings with internal stake-
holders reinforces a learning culture. Learning healthcare systems require 
effective communication channels directed toward internal and external 
stakeholders.

Republished with permission of American College of Physicians, from “Implementing the 
learning health system: from concept to action,” SM Greene, RJ Reid, and EB Larson, 
Annals of Internal Medicine 157:207–210, 2012; permission conveyed through Copyright 
Clearance Center, Inc.
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report errors in a nonpunitive environment. A just culture promotes understanding 
of risk in organizations as individuals take ownership for increased reporting of 
harm and near misses while learning from mistakes [7]. There is an appropriate bal-
ance between the benefits of a learning culture and the need to retain personal 
accountability [8]. It also enhances trust building, promotes retention of high per-
formers, and leads to more effective safety and operational management.

 High Reliability Organizations

High reliability organizations are those that deliver consistent, safe, and reliable 
processes and outcomes despite being faced with high-risk situations. Error man-
agement in the aviation industry has served as a model that healthcare has begun to 
follow [9]. Key components of a highly reliable organization include:

• Full leadership engagement in driving system safety and just culture account-
ability principles [7, 10].

• An organization-wide culture of team training and effective communication [11].
• Fostering collective mindfulness of workers: constant concern about possibility 

of failure, deference to expertise regardless of rank or status, ability to adapt 
when the unexpected occurs, ability to both concentrate on a specific task and 
have a sense of the bigger picture, and ability to alter and flatten hierarchy as best 
fits the situation [12].

• System-wide standardization and simplification of care processes [7, 10].
• Measurement of safety remains a challenge and must rely on valid rate-based 

measures [13].

Progress in achieving these high reliability organizational goals remains quite 
slow in the healthcare delivery area [14]. Each one of the components listed above 
faces great implementation challenges. Hospitals and healthcare systems need to 
utilize Robust Process Improvement (RPI) tools (Lean, Six Sigma, and change man-
agement) to achieve improvements in faulty processes and to sustain improvement.

While this large system view is an important perspective, organizations must be 
able to narrow their focus to much smaller units of functioning where implementation 
of change and improvement actually occurs, otherwise called clinical microsystems.

 Clinical Microsystems: Where the Action Is

Challenges seen with quality improvement efforts are frequently technical in nature 
(inadequate data and analytics, lack of valid measures, lack of staff skilled in quality 
improvement work) but also include adaptive factors related to culture change and 
motivations which accompany a culture. So even with such an infrastructure in 
place, there is a clear need for leaders to successfully face both technical and adap-
tive challenges.
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The size of the organization also appears to have an effect. A study of the Veterans 
Affairs system suggested that enacting quality improvement culture in larger, 
higher-complexity facilities appeared more difficult than in lower-complexity facili-
ties [15]. Challenges to larger facilities include addressing need and assuring viabil-
ity of the solution; providing adequate data collection and effective monitoring 
systems; attending to organizational cultures, capacities, and level of staff 
 engagement; leadership efficiency; incentivizing participation; and securing long-
term sustainability [16].

Focusing on smaller units, clinical microsystems, as local pilots for innovation 
and initiation of performance improvement projects will help leaders to “build the 
will for change” among individual clinicians [16]. Those clinicians need to see the 
differences between their practices and other high-quality centers and clinicians 
through analysis of reliable data presented transparently.

Nelson et al. define clinical microsystems as “the basic building blocks of all 
health systems” [17]. This might be a hospital unit ward or a small ambulatory prac-
tice site of just a few clinicians. These small systems typically have inputs, pro-
cesses, outputs, and feedback loops, and the members of the system have a shared 
aim to protect, restore, or promote the patient’s health. The functioning of microsys-
tems depends on the intelligent use of data, quality of its connections to other related 
microsystems, and engaging everyone in the microsystem to consistently complete 
and improve their work.

Collections of interrelated microsystems providing care to shared populations of 
patients (e.g., cancer, women’s health, cardiovascular, orthopedic) can be considered 
“mesosystems.” These mesosystems exist within an overarching macrosystem: a 
hospital, a large group, or an integrated health system. In several organizations, these 
mesosystems are called service lines [18]. The service line approach organizes the 
management of inpatient and outpatient clinical services with a focus on patient diag-
nostic clusters. Services specific to each diagnostic cluster are then offered through 
multidisciplinary teams including clinicians, nurses, pharmacists, care coordinators, 
and other members of expanded teams. This approach may increase the efficiency 
and effectiveness of an organization’s programs for patient care [19]. By focusing on 
defined diagnostic clusters, this approach may facilitate use of metrics, protocols, and 
care pathways that reduce unwanted variations in care and improve patient experi-
ences and outcomes. Studies have not yet demonstrated that this approach is more 
effective than other management organizations in healthcare systems.

What do we know about theories of learning within either smaller microsystem 
units or mesosystems? Within the field of organizational learning, Rangachari explored 
how learning and improvement in healthcare settings depend on context [20]. There 
are two categories of knowledge that need to be learned or demonstrated:

• Explicit knowledge can be easily explicated and codified and is fact-based.
• Tacit knowledge may be hidden or embedded in routines or behaviors, is 

experience- based, and cannot be easily codified.

As entities within an organization or system, individuals or larger groups interact 
in different, dynamic ways that have significant impact on how they might share 
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knowledge or learn from each other; network theory tries to understand these 
dynamics and how they impact learning and effectiveness. Some networks are dense 
with strong ties (like among peers working together or in similar positions), some 
are considered a brokerage with weak ties (separate non-redundant positions or 
groups), and some are hierarchic (a minority of actors stand apart as a central con-
nection within the network).

A network approach suggests that different types of quality improvement activi-
ties may be more effectively learned and shared through varied network relation-
ships. Rangachari indicates that the literature is not clear whether the structure of 
effective learning networks differs for each type of improvement activity or type of 
knowledge, but awareness of this construct is fundamental to understanding how 
learning occurs in healthcare systems [20]. Only then can management design and 
support effective structures for knowledge sharing and collective learning in their 
organizations.

One approach recently described by Pronovost and Marsteller involves an infra-
structure establishing interdependence while allowing independence [21]. Termed a 
fractal-based quality management infrastructure, it creates a repeating structure for 
building and supporting quality improvement expertise, goal alignment, and com-
munication at all levels of an organization. There is an explicit creation of connec-
tions both vertically among organizational levels to support accountability and 
horizontally, across units at the same level, to support peer learning. This model 
would seem to incorporate the strengths of larger organizations with accountability 
and more resources but also offers the balance of smaller, self-organizing teams 
(i.e., clinical microsystems) where more innovation and motivation tend to reside. 
In healthcare organizations, there is greater potential within these smaller teams for 
effective physician engagement in the process and in the performance improvement 
goal or vision. These small teams remain as independent clinical microsystems but 
with both vertical and horizontal connections within the larger organization and 
become a macrosystem. They are not grouped into larger mesosystem sub-units 
within the larger organization.

Case Study • • •
How the Fractal Model Accelerates Quality and Safety Improvement in the 

Ambulatory Setting

As healthcare organizations of all sizes and composition transition from 
fee for service to pay for performance, incentives now exist for robust invest-
ment in establishing innovative governance models more nimble at producing 
improved outcomes at scale. Many private payer and CMS (Medicare and 
Medicaid) value programs link revenue to quality delivery of clinical care, 
improved patient experience, and lower cost (utilization). Johns Hopkins 
Medicine (JHM) through clarity of governance and deliberate strategic plan-
ning has created the fractal-based quality management infrastructure to foster 
accelerated clinical quality and safety performance improvement and organi-

(continued)
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zational learning across the health system. The term “fractal” denotes a math-
ematical set or a pattern in nature that repeats at every scale as the model 
expands, such as found in fern growth. Key components of the fractal man-
agement model include but are not limited to a core of experts providing local 
structures with leadership and support, alignment of goals across the organi-
zation, appropriate allocation of resources, built-in accountability, effective 
horizontal and vertical communication, staff training in quality improvement 
and safety science, consideration of the patient’s perspective, and a repeating 
pattern of governance and leadership at all levels of the organization [21].

JHM functions as the umbrella organization for the Johns Hopkins 
University School of Medicine, 6 academic and community hospitals, 4 
healthcare and surgery centers, and 40 primary care and specialty outpatient 
sites. Johns Hopkins Community Physicians manage more than 900,250 
patient visits a year. In entirety, JHM physicians and affiliated clinicians con-
duct nearly two million non-ancillary ambulatory visits annually [22]. In 
order to accelerate performance improvement, JHM took a number of steps 
including establishing the Armstrong Institute for Patient Safety and Quality 
as the core entity that coordinates quality improvement across the system 
[23]. In 2014, JHM recognized the need to address ambulatory quality 
improvement needs and implemented the fractal model governance structure 
across all ambulatory sites. Although decentralized, accountability for safety 
and quality permeates throughout every level of the organization and ulti-
mately rolls up to the JHM Board of Trustees. See Fig. 8.1.

JHM launched the Office of Johns Hopkins Physicians (OJHP) in order to 
establish direct and indirect oversight of clinicians caring for patients in the 
ambulatory setting. Accountability is established at the Board of Trustees 
level and cascades to the Ambulatory Quality Council and workgroups and 
then to the local performance improvement committees at the ambulatory 
practice level. If an ambulatory practice continues to report substandard per-
formance metrics, its leaders as well as the ambulatory practice chief quality 
officer are required to create an action plan and present it to the Board of 
Trustees. The Armstrong Institute in turn leads and facilitates the quality and 
safety process throughout the JHM health system. JHM built into the gover-
nance structure mechanisms for drill down and improvement when local prac-
tices underperform [24]. Outcomes have been very positive. JHM has seen 
improvement on over a dozen value-based purchasing metrics that are compo-
nents of the Maryland Medicaid Managed Care Organization in 2014, includ-
ing well child care (ages 3–6) and adolescent well care (ages 12–21) [25].

R. McLean et al.
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 Quality Improvement Teams

Given the complexity of the steps involved in healthcare delivery, whether for the 
inpatient or the outpatient setting, quality improvement (QI) initiatives require a 
team approach. Developing a QI team with a core set of principles is essential to the 
achievement of success in improvement initiatives. A research project funded by the 
National Institute for Health Research, Health Services, and Delivery Research 
(NIHR, HS, & DR) programs in the UK developed a substantial list of characteris-
tics of good QI teams shown in Table 8.1 [26].

Engaging team members that have the right blend of these principles can be chal-
lenging, particularly in small practices. Depending on practice size, team members 
may function in one or more team roles, which means additional responsibilities. QI 
teams’ primary function is to manage the overall planning and implementation of 
quality improvement project initiatives with focused objectives. Teams of up to 
seven members in size are most effective. Typical roles in successful QI teams are 
noted in Table 8.2 [27].

Fig. 8.1 Organization, scope, and accountability pathways of the Johns Hopkins Medicine 
(JHM) ambulatory medicine quality and safety oversight structure. Abbreviations: OJHP 
indicates Office of Johns Hopkins Physicians, ACO accountable care organization, PCMH 
patient-centered medical home, MU meaningful use of electronic health records, CUSP 
Comprehensive Unit-based Safety Program, CG-CAHPS Clinician and Group Consumer 
Assessment of Healthcare Providers and Systems. Reprinted from “Establishing an ambu-
latory medicine quality and safety oversight structure: leveraging the fractal model” by 
S.J. Kravet, et al., 2016, Academic Medicine, 91(7), p. 963. Copyright 2016 by Association 
of American Medical Colleges. Reprinted with permission. https://journals.lww.com/aca-
demicmedicine/Fulltext/2016/07000/Establishing_an_Ambulatory_Medicine_Quality_
and.25.aspx
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Team Strategies and Tools to Enhance Performance and Patient Safety 
(TeamSTEPPS™) is a systematic approach developed by the Department of Defense 
and the Agency for Healthcare Research and Quality (AHRQ) to integrate team-
work into practice [28]. It is an evidence-based framework to optimize team perfor-
mance and designed to improve quality, safety, and efficiency across the healthcare 
delivery system. It focuses on four teachable-learnable skills: leadership, situation 
monitoring, mutual support, and communication [28].

An array of skills, knowledge, and expertise is needed for the members; however, 
the leader role, regardless of profession, is a key role in achieving overall project 
success. Reports suggest that clinician leadership is a key factor influencing clinical 

Table 8.1 Characteristics of a high-performing interdisciplinary team

Themes Descriptions

Leadership and 
management

Having a clear leader of the team, with clear direction and management 
capacity to enhance efficiency and effectiveness; democratic; shared 
power; support/supervision; personal development aligned with line 
management; leader who acts and listens

Communication Individuals with communication skills; ensuring that there are 
appropriate systems to promote communication within the team

Personal rewards, 
training, and 
development

Learning; training and development; career development opportunities; 
incorporates individual rewards and opportunity; morale and motivation

Appropriate resources 
and procedures

Structures (e.g., team meetings, organizational factors, team members 
working from the same location); ensuring that appropriate procedures 
are in place to uphold the vision of the service (e.g., communication 
systems, appropriate referral criteria, etc.)

Appropriate skill mix Sufficient/appropriate skills, competencies, practitioner mix, balance of 
personalities; ability to make the most of other team members’ 
backgrounds; having a full complement of staff, with timely 
replacement/coverage for empty or absent posts

Climate Team culture of trust; valuing contributions; nurturing consensus; need 
to create an inter-professional atmosphere

Individual 
characteristics

Knowledge; experience; initiative; knowing strengths and weaknesses; 
listening skills; reflexive practice; desire to work on the same goals

Clarity of vision Having a clear set of values that drive the direction of the service and 
the care provided; portraying a uniform and consistent external image

Quality and outcomes 
of care

Patient-centered focus; outcomes and satisfaction; encouraging 
feedback; capturing and recording evidence of the effectiveness of care 
and using that as part of a feedback cycle to improve care

Respecting and 
understanding roles

Sharing power; joint effort; autonomy

Reprinted from “Ten principles of good interdisciplinary team work” by S.A. Nancarrow et al., 
2013, Human Resources for Health, 11(9), p. 9. Licensed under a Creative Commons Attribution 
2.0 Generic License: https://creativecommons.org/licenses/by/2.0/#
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acceptance and involvement in QI [29]. Through involvement in governance, lead-
ers can shape the quality vision and directly influence system decisions about 
implementation and cost-quality trade-offs [30].

 Leadership Responsibilities

There is a critical role for management of healthcare organizations to inspire and 
lead culture change in a manner that recognizes that the Triple Aim [31] of health-
care improvement, improving the patient experience of care, including quality and 
satisfaction; improving the health of populations; and reducing the per capita cost of 
healthcare, has evolved into the Quadruple Aim [32] which includes the work-life 
balance of healthcare providers. Without attention from organization leaders, clini-
cians will not be adequately engaged, and quality improvement efforts will not 
succeed.

Leadership holds the responsibility to direct its organization to create or support 
necessary structures to inspire, motivate, and create a culture that holds quality and 
continuous performance improvement as core values. What leadership requirements 
are necessary for quality leaders? Five responsibilities are essential: advocacy and 
spokesmanship; policy, planning, and vision; delivery system decision support; 
analysis and control of quality; and external liaison and representation [33].

Table 8.2 Typical roles in quality improvement teams

Role Responsibilities

Clinical 
leader

Has enough authority in the organization to test and implement a change and to 
deal with issues that arise
Understands both the clinical implications of proposed changes and the 
consequences such a change might trigger in other parts of the system

Day-to-day 
leadership

Is the driver of the project, assuring tests are implemented and overseeing data 
collection
Understands not only the details of the system but also the various effects of 
making change(s) in the system
Needs to be able to work effectively with the physician champion(s)

Technical 
expertise

Knows the subject intimately and understands the processes of care
An expert on improvement methods can provide additional technical support by 
helping the team determine what to measure, assisting in design of simple, 
effective measurement tools, and providing guidance on collection, 
interpretation, and display of data

Project 
sponsor

Has executive authority and can provide liaison with other areas of the 
organization
Serves as link to senior management and the strategic aims of the organization
Provides resources and overcomes barriers on behalf of the team
Is not a day-to-day participant in team meetings and testing but reviews team’s 
progress on a regular basis

Adapted from www.IHI.org with permission of the Institute for Healthcare Improvement, ©2019
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Advocacy and Spokesmanship
Medical quality leadership takes the lead in articulating and stimulating dis-
cussion of quality values with clinical and administrative staff, raises philoso-
phy and purpose of quality in the institution, and advocates for it in many 
forums, from administrative meetings to departmental specialty conferences.
Policy, Planning, and Vision
How well is the quality perspective represented in strategic discussions? Does 
it rate the prominence given to cost reduction, profit margins, and market 
share? Here, the leader is expected to identify and present the competitive 
advantages of quality and, most importantly, lead the development of the 
organization’s formal policies on quality management. Policy design includes 
consideration of objectives, quality management methods, resources, staffing, 
and impact. And, as an extension of this effort, the leader is responsible for 
creating a vision of future quality improvement needs for the institution.
Delivery System Decision Support
Most health and medical care organizations are constantly considering a rede-
sign of their delivery systems. Many are developing greater internal integra-
tion of departments and more sophisticated information systems to track 
patients, services, and financial transactions. Others are involved in discus-
sions about mergers and acquisitions. Pushing integration, leaders in QI must 
be able to relate to many levels of authority and bridge gaps in culture and 
perception [34]. The medical quality leader should play a key role in redesign 
and reengineering efforts and keep them oriented to achieve overall clinical 
and business quality and safety.
Analysis and Control of Quality
Within the existing system, there is an ongoing need to identify and collect 
quality data, conduct the required analyses, and act on the results to stimulate 
continuous improvement in the delivery system. The quality leader is expected 
to coordinate team processes in deciding which information is relevant and 
manage subsequent data feedback.
External Liaison and Representation
Purchasers, regulators, and consumers now seek information on institutional qual-
ity of care. The chief executive is the quality leader in a symbolic sense, establish-
ing a culture with quality values and a continuous improvement philosophy. The 
expectation is for the medical quality leader to fully represent those values in 
practice, helping the organization to meet and exceed professional and accredita-
tion standards. When industry purchasers and oversight groups request data, 
examples of continuous improvement gains, and detailed descriptions of quality 
management practices, someone must respond. The medical quality leader typi-
cally assumes the leadership and coordinating responsibility for the same.

JT Ziegenfuss, American Journal of Medical Quality 12(4), pp. 175–176, 
copyright ©1997 by SAGE Publications. Reprinted by Permission of SAGE 
Publications, Inc

R. McLean et al.



189

Thus, to fulfill the responsibilities presented above, quality management leaders 
act in several key roles within the quality system. First, quality leaders must be 
content experts, guiding the institution to a clear and effective system based on 
state-of-the-art quality philosophies and methods. Second, they must act as educa-
tors, continuously teaching and updating clinical and administrative staff on pri-
mary and advanced knowledge, skills, and innovations that have developed in the 
quality field. The quality leader must spend time explaining why and how quality 
management contributes to the institution’s objectives. Third, they must act as pro-
cess experts, using interpersonal communication and group skills to lead manage-
ment and clinical personnel through the development and the usage of a system of 
quality management. Finally, quality leaders must be able and willing to act as 
evaluators, constantly assessing the state of their quality management system and 
searching for ways to improve its design and operations.

 Leadership Roles and Strategies

Once we recognize that strategic decisions affect quality, it becomes clear that qual-
ity management leaders must have a voice in the direction of the organization (strat-
egy) and in the execution of the strategies (operations).

There are numerous reports of reengineering and quality improvement protocols 
that have been used to guide efforts, some demonstrating breakthrough success [35].

Some in healthcare organization leadership have adopted a construct called 
Hoshin planning from other production industries as a way to link strategic plan-
ning and execution. The components of the Japanese words Hoshin Kanri define 
four components that are continually revisited: Ho, direction; Shin, focus; Kan, 
alignment; and Ri, reason [36]. The main focus of Hoshin Kanri is to deploy and 
track only a few priorities at each level of the organization. Hoshin planning is 
intended to link strategic planning (high-level, long-term) with operational planning 
and implementation (frontline, short-term), ensuring that the best visions and inten-
tions are realized [36].

The elements of Hoshin are directed at making this two-pronged effort (strategic 
and operational) meld into one organization-wide, smoothly integrated endeavor. 
The methods of Hoshin can be captured by noting the essential elements [36]:

• The QI effort is intended to be inclusive of staff at all levels. Thus, it is consistent 
with participative total quality management that crosses levels and functions, 
from top executives and managers toward all levels of personnel.

• The leadership of the organization must buy into and visibly support the plan-
ning process, particularly the interest in listening to lower-level staff and the 
encouragement of cross-functional teams. The kickoff effort is the first of these 
high-visibility opportunities for leaders. A second opportunity is ongoing leader 
attention to team efforts and outcomes.

8 Organization Design and Management
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• Resources are substantial and, as in other quality management efforts, are used 
to support significant training at the start, with coaching and advisory services as 
ongoing provision.

Hoshin planning relies on a participative base in establishing goals and strategies 
that are followed by a publicizing of the progress with appropriate metrics. 
Implementation is tracked with regular performance reviews that are charted and 
posted for all to see, in open ways that characterize a just culture.

 Quality Leadership Structure

Leadership of quality within a healthcare organization is dependent upon many 
structural considerations including whether the organization is an inpatient or out-
patient facility or a combination thereof; whether the organization is geographically 
compact or widely spread; and whether it is affiliated with an academic health cen-
ter or medical school, which may have parallel but intertwined, personnel and struc-
tures. Quality improvement historically began in controlled inpatient settings under 
the auspices of programs named quality assurance or utilization review. Therefore, 
leadership has focused on the inpatient setting where data was accumulated and 
quality improvement then implemented. Leaders now need to have the background 
or resources in place to expand to the outpatient realm. A parallel leadership struc-
ture might be necessary. In some situations, leadership might need to organize qual-
ity oversight with a position like a chief quality officer (CQO) into inpatient and 
outpatient positions.

 Governance and Quality Oversight

The role of the governing board in quality management has historically been passive 
oversight. Boards typically consisted of community leaders and non-medical indi-
viduals who did not have expertise or adequate knowledge in medical affairs or 
quality issues. However, the Institute of Medicine reports To Err is Human [1] and 
Crossing the Quality Chasm [2] raised great awareness of deficiencies in quality and 
safety in our healthcare delivery systems. As well, the Sarbanes–Oxley Act was 
passed in 2002 after high-profile corporate malfeasance and the ensuing media 
attention and government investigation. This law mandated a much greater over-
sight responsibility for boards across all corporate entities.

How much should an organization’s board be involved in quality oversight or 
should a CQO have a specific office or hierarchy for adequate implementation and 
monitoring? Answers might need to be different based on size and historical/cul-
tural considerations for different organizations.
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Healthcare organizations in this environment need to clearly establish distinc-
tions between governance and management with regard to quality and safety and 
where lines of accountability reside [37]. There has, historically, been wide varia-
tion and ambiguity in hospitals and healthcare systems around the authority and 
responsibility of governing boards [38]. Boards need to be structured with the right 
composition of individuals who understand issues around quality and safety and 
who can help establish policies and oversight to appropriately execute commitments 
made to ongoing performance improvement in these areas [39]. A study comparing 
hospital boards found that higher-performing hospitals tended to have more physi-
cians involved in governance [40]. The evolution of the important roles that boards 
play in healthcare organizations’ approaches to these areas is demonstrated by the 
increasing frequency of assigning oversight responsibility for the organizations’ 
patient care quality and safety functions to a standing board committee and by the 
increasing amounts of board meeting time spent on these topics [41].

Yet, there are wide variations. Jha and Epstein surveyed hospital board chairs and 
found that programmatic emphasis on quality was not uniformly high and that for-
mal education of board members on quality was widely variable across institutions 
[42]. There was an association of higher-performing institutions with higher levels 
of quality engagement by its board.

While board composition and attention to quality are necessary, they are not suf-
ficient to develop an organizational culture. The framing to clinicians and other 
healthcare providers of what and who is being measured and how that relates to 
accountability is a critical communication component of organizational culture 
[43]. Early in the journey of an organization toward improved patient quality and 
safety, measurement tends to focus on process measures. However, to enhance 
accountability to patients and other external entities, outcome measures gradually 
take on more focus and prioritization. Outcome transparency requires significant 
physician engagement [44].

While measurement is critical to drive performance improvement of any type, 
issues arise around validity of quality measures in healthcare. Unlike more con-
trolled variables in many production industries, healthcare delivered to individuals 
across populations is highly complex with myriad variables that cannot always be 
anticipated. Clinicians are particularly concerned about whether measures truly rep-
resent the quality of care provided or are significantly influenced by systematic and 
random error [45]. Leadership and boards must recognize such concerns can lead to 
loss of credibility in the quality and measurement arena with clinicians, who are 
critically needed to influence local organizational culture.

Leadership and governing boards can influence organizational culture in several 
ways, including establishing a framework for consistent accountability; promoting 
transparency; reinforcing training of teamwork; maintaining open, safe, and effec-
tive communication; and publicly visible, consistent involvement of senior leader-
ship in gathering frontline provider insights to directly influence operational 
decisions [7].
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Beyond these governance issues, setting the appropriate support structures in 
place is critical. The organization’s health information technology must be struc-
tured to work with, and be adequately responsive to, the needs of quality leadership. 
Data is necessary to measure outcomes and drive decision-making. Adequate ana-
lytics are also needed to interpret and relay data in ways that make it understandable 
and actionable to constituents. Leaders must adequately source the necessary data 
and analytics resources, as well as qualified personnel, to effectively support the 
health information technology framework within an organization.

 The Challenge of Burnout

Accurate and credible data must underlie the rationale for performance improve-
ment within healthcare organizations. Physicians and other clinicians are trained to 
make decisions based on scientifically proven, data-driven evidence. Therefore, 
engaging them requires framing of the necessity for performance improvement as 
the logical conclusion based on data.

The Institute for Healthcare Improvement (IHI) Framework for engaging physi-
cians in a shared quality agenda summarizes well a leadership to-do list to assist 
with change management [46]:

• Discover common purpose.
• Reframe values and beliefs.
• Segment the engagement plan.
• Use “engaging” improvement methods.
• Show courage.
• Adopt an engaging style.

In recent years, there has been increasing attention on the concept of burnout and 
how various aspects of the professional life of clinicians, in the changing  environment 
of healthcare delivery, contribute to dissatisfaction and frustration. It is not surpris-
ing that burnout appears to be affected by the local culture in which the clinician 
practices. In addition to the adverse effect of physician burnout on quality of care, 
there are recognized effects on patient safety, patient satisfaction, and financial 
implications for organizations, including costs associated with physician turnover 
and decreased productivity. Healthcare organizations have a responsibility to 
develop strategies to reduce physician burnout and promote engagement [47].

A 2013 survey of nearly 4000 physicians and scientists noted that the leadership 
qualities of supervisors appeared to impact the well-being and satisfaction survey 
scores of individual physicians at the Mayo Clinic [29]. Recognizing the increasing 
role that the problem of physician burnout plays in our healthcare systems, Shanafelt 
and Noseworthy propose nine organizational strategies to promote physician 
engagement and reduce burnout [48]:
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• Acknowledge and assess the problem.
• Harness the power of leadership.
• Develop and implement targeted work unit interventions.
• Cultivate community at work.
• Use rewards and incentives wisely.
• Align values and strengthen culture.
• Promote flexibility and work-life integration.
• Provide resources to promote resilience and self-care.
• Facilitate and fund organizational science.

Notably, clinicians and staff engaged in quality improvement activities have 
shown increased engagement and a lower incidence of burnout [48].

 Future Trends

When considering the future of the organization and managerial aspects of quality 
management, several areas will evolve:

• The growing complexity of the quality management effort, coupled with the size 
of the investment, will give rise to management challenges (e.g., who leads, how 
much investment in QI, pressures to adopt new technologies).

• The need to consider how leadership and management are linked to risk manage-
ment, patient advocacy, safety, and other quality metrics will be increasingly 
raised.

• Maintaining the investment in quality management will be challenged in light of 
continuing cost pressures and the requirement to demonstrate a return on 
investment.

• Increasing emphasis on Value in healthcare delivery, defined as (Quality + 
Outcomes)/Cost, means that healthcare quality management of the future can no 
longer stand alone to continue to be successful.

• How improvements in quality will fit in with more general corporate organiza-
tional strategy and can be integrated into strategy formulation processes.
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Chapter 9
Economics and Finance in Medical Quality 
Management

Donald Fetterolf and Rahul K. Shah

 Executive Summary

Recent, costly expansions within the healthcare delivery system, in addition to 
heightened corporate involvement, have led to an increasing focus on the cost of 
care versus the value received. Improvements in medical care and its delivery come 
at a price, but not all costs yield value at the patient level. The greatest current chal-
lenge in the economics of health care is to balance a business-oriented focus cen-
tered on the financial orientation of medical organizations with a patient-oriented 
focus on short- and long-term gains created by QI methods. This challenge is dou-
bly difficult since both an analysis of the real costs of healthcare for a particular 
activity may be hard to calculate and the perceived value of outcomes is often dif-
ficult to express in a way that allows strict economic analysis.

As the next generation of quality management continues to evolve, medical qual-
ity managers, along with other institutional leaders, must balance the trade-off 
between elements of quality and the costs that society can tolerate as it continuously 
seeks to improve the health of its population [1–4]. Indeed, newer approaches for 
reviewing the value of quality initiatives are multidisciplinary and must consider 
financial, clinical, operational, and intangible variables.

Significant pressure is applied by the payer community to document the return 
on investment (ROI) of quality improvement activities. Large company benefit 
managers typically demand to know what the ROI is for clinical quality improve-
ment activities and whether or not these activities are worth purchasing [5]. It is not 
uncommon for a health plan executive to be asked, “If you just don’t do all of those 
quality initiatives, could you give me a lower premium cost?” The usual quick 
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response is that there is value to quality initiatives that have a definite return on 
investment, but that answer falls short. The real response is a complex one that must 
be assembled from the facts, provided in a short time, and is often not easy to articu-
late. Similarly, basic operational questions to quality managers—Why do you think 
you need another nurse in the quality area? Could you do with less? Can you justify 
the increase in the budget that you are requesting?—can be very difficult to answer 
in a cost-sensitive environment. The value of quality must be condensed into under-
standable and relatable economic terms that the organization and society as a whole 
will understand and accept. Simply put, you need to monetize the quality efforts you 
oversee.

The lesson for physicians responsible for quality programs who understand the 
economics and politics of healthcare is that any major change, planned or unex-
pected, will have numerous consequences. Predicting the result of the dynamics of 
change becomes infinitely more complicated when the outcome is not definitive—
or even tangible—but rather is a consequence of shifting resources that affect the 
cost of healthcare, alter the quality of healthcare, or impinge on access to ser-
vices [6].

In the end, quality professionals are tasked with assessing the value of the pro-
grams they implement and, for their superiors, whether that value is worth the cost 
of completing the program. They need to present the results in a convincing, clear 
way, period.

This chapter reviews the fundamentals of economics, finance, and politics of 
medical quality and illustrates how these three fields interact and can be used by the 
reader to prepare and defend the business case for quality. The information within 
this chapter is intended to introduce basic concepts that can be useful regardless of 
which direction the system will move in the next 5 years.

 Learning Objectives

Upon completion of this chapter, readers should be able to:

 1. Understand the historical evolution of how quality programs have developed an 
economic emphasis.

 2. Discuss the economic and policy events that caused the government to become 
involved with medical quality.

 3. Discuss the general business principles and key concepts in economic theory that 
the medical quality practitioner must understand.

 4. Understand key financial and accounting concepts and detail how these tools are 
used in new models of care delivery analysis and operations.

 5. Develop a structure for organizing the economic value of quality in financial and 
nonfinancial terms for senior management and public presentations.

 6. Organize how to present “the business case for quality” in a business 
environment.
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 7. Develop an approach to the construction and delivery of a quality presentation 
that defines the value of a quality department or quality initiative.

 8. Outline the roles of American values and health policy in which medical quality 
practitioners should approach their tasks.

 Historical Perspective

The evolution of medical quality efforts in the United States has in many ways par-
alleled or followed similar developments in the business world. Quality-oriented 
activities have progressed from an inspection-based approach to data-driven, ana-
lytic methods using principles of statistical quality control. At the same time, the 
approach of medical quality professionals has become increasingly entwined in a 
variety of business activities. The progression of this process can be divided into the 
stages of quality assurance, statistical quality control in continuous quality improve-
ment, and outcomes-focused analysis, all of which are addressed in detail in Chaps. 
2, 3, and 8. The move from many quality improvement teams from the basements of 
hospitals to the C-suite and boardrooms demonstrates the crucial need for health-
care quality improvement executives to understand the role of financial literacy in 
their work.

The early stages of quality analysis in medicine focused on a largely inspection- 
based mode of quality assurance. Focus was on sentinel event monitoring, clinical 
pathology conferences, outlier reporting such as transfusion reactions, etc. The 
focused attention to these matters was often considered a professional responsibility 
rather than a business one, and while it was understood that costs were associated 
with poor quality, regular reporting was largely in the form of descriptive statistics 
and patient care. Performing these types of activities required a considerable effort 
and cost, which was borne by the hospitals and health plans as a grudging part of 
“overhead” without the need for exhaustive justification. Examples of inspection 
type statistics include the following:

• Physician credentialing and certification
• Institutional credentialing and certification
• Procedure-specific credentialing
• Utilization management process adequacy reviews such as length of stay 

monitoring
• Technology assessment /medical policy of new and emerging technology
• Adverse occurrence and “sentinel event” reviews
• External accreditation such as the Joint Commission (formerly known as JACHO)

The next iteration in quality review came with the widespread adoption of man-
agement tools, now well familiar to students of Deming [7] and Juran [8], as busi-
nesses began to demand that these tools be employed in healthcare as they were in 
other industries. Statistical quality control measures used included run charts, con-
trol charts, and various similar methods to detect trends and statistical measures for 
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improving quality. Again, the focus was largely at a professional level, with the 
intent to improve the quality of medicine. Quality programs spent considerable 
amounts of time to explain why lengths of stay at their hospital were longer for such 
and such a diagnosis, etc. functioning not only to identify outlier practices but also 
to serve as defensive units when criticism of public reporting came to bear. Both 
seemed valuable, but exact methods for calculating the value of quality improve-
ment activities remained elusive. Quality was felt to be created by reducing unnec-
essary variation. Examples of the analysis in these types of activities include the 
following:

• Diagnosis-specific admissions variation
• Targeted surgical variation including rates of procedures, complications, etc.
• Targeted ambulatory surgery variation
• Physician statistical cost/mortality profiling
• Pharmaceutical profiling

A third movement in the development of quality improvement occurred as the 
attention on outcomes moved from a statistically driven focus to a quantitative 
design to include even less tangible measures of impact such as patient satisfaction 
and the patient’s perception of care. There was a recognized value in other areas 
aside from monetary expense, but the intangible nature of many of the related out-
comes made proper financial analysis problematic. This next generation of quality 
assessment was much more sophisticated and nuanced and required much more 
complex analytics. As a result, quality assessments were seen as costly quantitative 
measures, increasingly questioned by nonclinical management concerned with 
overall costs.

Each of the following trends in quality improvement carried its own challenges 
in estimating the impact or value of an initiative, and determining a return on an 
investment in these programs became increasingly problematic:

• Selected claims-based outcomes
• Member satisfaction/perception of health
• Clinical outcomes measures
• Disease specific patient perceptions
• Linkage of programs to disability/absenteeism
• Life event risk intervention analysis
• Social-small area analysis, e.g., the Dartmouth Atlas study
• Functional status and well-being
• Health risk appraisals

The sophistication of data collection and analytics led to increasingly sophisti-
cated methods of internal reporting that were handled by larger institutions capable 
of aggregating and reporting this data. Ultimately, it spilled into the realm of public 
reporting.
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Physician-level public reporting of clinical outcomes has been discussed for a 
number of years, but with increasing shifts to consumer-driven healthcare programs 
and the expanded availability of data, the public is questioning why more  information 
is not made accessible. Subtle, important nuances in interpreting healthcare data 
that are well known to statisticians and physicians are viewed skeptically by eager 
but less sophisticated advocates of public reporting as roadblocks in the public's 
quest to find good physicians and eliminate ineffective or dangerous practitioners. 
Early attempts to profile hospitals in order of unadjusted mortality rates provide a 
ready example for how complicated a simple question can become. That public 
pressure will accelerate public disclosure is certain, with uncertain results.

Simultaneously, consolidating large data sets in enterprise data warehouses in 
government and insurer organizations has led to the possibility that informatics- 
driven evaluation of processes may build on the previous activities. Predictive mod-
eling, data mining, and the application of a variety of sophisticated techniques for 
locating and abstracting information related to medical quality initiatives are being 
utilized at unprecedented rates. This field is in its infancy, and time will tell if the 
hype can lead to significant, beneficial advances in the field of quality and finance.

Throughout the 1980s, 1990s, and to the present, the amount of available infor-
mation has increased greatly, as has the analytic capability to evaluate it. Multiple 
organizations have sprung up to create meaningful measures to define quality, 
resulting in a plethora of potential outcome measures. The National Committee for 
Quality Assurance (NCQA), the National Quality Forum (NQF), and numerous 
governmental agencies, business coalitions, and healthcare professional associa-
tions are involved. The Centers for Medicare & Medicaid Services (CMS) has, for 
example, released a listing of almost 300 indicators it believes are important [9].

Once one develops a list of appropriate measures one feels best identifies what 
quality medicine may be, the concept of pay for performance is never far behind. An 
overriding question remains as to how to use it to calculate the value of different 
medical interventions and the potential for return on investment of quality initiatives 
designed to improve the care of individuals at large and within organizations. To 
best understand how to do this, we need to start at the beginning.

 Basic Concepts in Business and Economics

Imparting in-depth knowledge of business economics and finance is beyond the 
purview of a single chapter in a textbook directed at fundamental concepts of medi-
cal quality. Yet, the business of economics and finance within the healthcare indus-
try has become increasingly important for all healthcare professionals. The main 
categories of economics, accounting, and finance will be reviewed briefly, particu-
larly as they relate to quality professionals.
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 Economics

A common misunderstanding among clinically trained healthcare professionals is 
that economics is all about money. In fact, economics focuses on the creation, evolu-
tion, and delivery of value which may include nonmonetary elements such as labor 
forces, factors that alter the business cycle, the influence of history, and the general 
thoughts and motives of the gross population. Business schools divide the study of 
economics into macroeconomics and microeconomics.

 Macroeconomics

Macroeconomics typically deals with the big picture in the structure and perfor-
mance of the industrial market as well as the behavior of society at large. The money 
supply and how it affects wages, prices, employment, inflation, long-term growth, 
and productivity make up a major part of this topic. Macroeconomics focuses pri-
marily on the behavior of the economy as a whole, its total output, and activity at the 
national or international level. It also deals with these activities over time and stud-
ies how they affect the wealth of nations and overall business cycles.

Macroeconomics usually focuses on overall markets rather than on a specific 
small region or product but can be applied locally. Students of the subject recognize 
that it is an inexact science that has developed a variety of approaches. Keynesian 
economics was developed in the earlier part of the twentieth century, and its tenets 
were frequently quoted as guiding principles until the late twentieth century. 
Keynesian economics focuses on the importance of consumer aggregate demand 
within the economy as an economic force and is often referenced in models of 
healthcare consumption. The Keynesian approach has since been supplemented by 
a variety of theoretical constructs that continue to evolve [10]. These theoretical 
constructs or models for economics develop other theories around drivers of the 
healthcare economy, particularly as demand can be altered by other economic forces 
such as the presence of health insurance, government mandates, disease manage-
ment programs, etc.

Regulation of the monetary supply by the Federal Reserve Board presents a mon-
etarist approach to economics that is relatively recent and fueled by complex econo-
metric computer models. Considerable disagreement arises among various schools 
of economics as to what the best approach may be, how the market responds to vari-
ous drivers, and what a government’s best course of action may be. A second or 
fiscal approach looks at other factors that affect the economy such as taxation, gov-
ernment spending on various activities, or legislative interventions. These theories 
are also influenced, in part, by the political views of individual analysts who, for 
example, might emphasize the role of business and organizations over the perceived 
need to improve the quality of life for the general public or the need to redistribute 
wealth to optimize the economy.
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The healthcare system as a whole is clearly an issue in macroeconomics now that 
the overall cost of healthcare is over 17% of the gross domestic product of the 
United States [11]. As the healthcare delivery system has expanded, it has assumed 
an increasingly large role in the overall economy including manufacturing, labor, 
and the economies of governments. Economists have noted a close relationship 
between consumption spending and disposable income [12]. Clearly, current trends 
in the use of disposable income in healthcare spending are unsustainable from a 
mathematical perspective. Historical changes in the US economy during economic 
recessions have resulted in considerable pressure on large businesses to reduce 
healthcare expenditures as they become an increasing portion of a company’s 
expenses and, in a way, make the company less competitive in world markets. One 
of the most salient examples of such problems driving down the financial competi-
tiveness of a multinational corporation is the problem faced by General Motors, one 
of the “big three” automakers in the United States, whose financial responsibility 
for health benefits for current and retired workers is over $50 billion. An under-
standing of the structure of macroeconomics is useful for quality professionals as 
the economic environment in healthcare becomes increasingly complicated.

 Microeconomics

The second portion of typical course work in economics focuses on microeconomics 
or the economics of the firm. In contrast to macroeconomics, which centers on indus-
trial market structure and performance, microeconomics focuses on the effects of 
these various forces on individual firms and regions or market segments. In healthcare, 
microeconomic studies focus on individual physician practices, the workings of hos-
pital markets and service areas, and the nuances of physician payment systems. Market 
demand and demand curves are of interest to various kinds of individual companies 
seeking to set the price and volume of services they offer. This area of economics is 
clearly relevant to a medical care system that has grown substantially during the past 
five decades, particularly with the support of government subsidies.

Microeconomics is also concerned with the behavior of individuals as they relate 
to an organization. How individuals view the price of a company’s service is related 
to the utility that they attribute to these services. In organizations that appear to offer 
commodities—and healthcare is increasingly being positioned as a commodity—
payers, at the individual or business level, may be indifferent to which provider is 
used and will pay higher prices or move to different providers only when more 
complex relationships alter their demand, such as changes in co-pay structure or 
high-deductible health plan designs.

Microeconomic analysis has the ability to evaluate consumer behavior in the 
purchase of healthcare services. Large insurance carriers conduct market research 
and an ensuing mathematical review to anticipate ways in which consumer behavior 
can be altered, such as through various types of charges and perceived quality. For 
example, insurers and payers are interested in the types of incentives that may 
change the likelihood that consumers will seek health services, particularly as this 
likelihood relates to pricing—the so-called price elasticity of demand.
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Price Elasticity of Demand Among Purchasers of Health Insurance 
Services

Insurers—indeed sellers of many products—note that certain price points will 
move customers in the direction of their product. For example, insurers and 
managed care organizations report that as little as a $10 per member per 
month (PMPM), out-of- pocket cost can cause a consumer to shift from one 
type of health provider to another. Physicians often are firmly convinced that 
their patients will come to them forever because they believe that the defini-
tive bond is the relationship between the doctor and the patient. Actual prac-
tice, however, suggests that a consumer will shift to a different physician to 
obtain a savings of $8 to $10 PMPM. The easier it is for the patient to shift 
plans and networks, the more “elastic” the relationship is between individuals 
and the choice of purchasing services by a given physician. Many factors 
affect the elasticity of demand. Examples include:

• The presence of equivalent substitutes (the perception among some patients 
that all doctors are equal or offer commodity services)

• The penetration of the product into the community (patients will pick 
HMOs if many are available in the marketplace but may be less inclined to 
do so when managed care develops in an indemnity market)

• The income profile of the consumer purchasing the product

Microeconomic principles come to play in a number of economic analyses 
in healthcare, from the development of hospital services to the management 
of medical practices. Understanding basic tenets of macroeconomics and 
microeconomics should be on the basic checklist for clinicians working in the 
quality management field. One ignores these concepts at one’s own peril.

 Monopoly and Monopsony Markets

The response of individuals in monopoly or monopsony markets is also of interest to 
large insurance carriers, in both highly concentrated and unconcentrated labor mar-
kets. In a monopoly, a seller of services represents a dominant or unique vendor 
position and can set higher prices for their services than others in more competitive 
markets. In highly concentrated markets, which have only a few insurers for a 
region, individuals and businesses may find that this effect drives increased premi-
ums. They may state that, “High barriers to entry” in the market prevent the compe-
tition from lowering prices. Similar complaints arise in a monopsony market 
situation when a sole community provider of healthcare services, such as a regional 
rural hospital or a university hospital system, negotiates higher fees for its services 
with a health plan.
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In a monopsony, the purchaser of services represents an exclusive position in the 
market. The federal government, with respect to Medicare services, can be thought 
of as monopsonistic, when it is the dominant payer of clinicians in a region. The 
effects in this case concern the public and government officials as the costs of 
healthcare rise. This issue is also of concern to physicians, who represent a segment 
of the labor force that must contract with various organizations. For example, the 
behavior of primary care and specialist physicians likely varies in different types of 
markets depending on the level of the physician’s market control. In markets with a 
dominant insurer and an oversupply or undersupply of a particular type of physician 
specialty, these factors greatly affect the physicians’ interpretations of how aggres-
sive they can be with the payer. Physicians who are in short supply and in high 
demand can negotiate higher-than-normal fees for their services. Physicians who 
are in more plentiful supply may feel more downward pressure on their fees; they 
become price takers. In markets that are highly fragmented across many payers, the 
behavior of physicians and insurers would vary according to whether physician spe-
cialties are over or under represented.

Clearly, the leverage that a payer or a health plan has over physicians is also 
related to economic forces. How closely physicians are tied to a health plan directly 
influences their need or desire to participate in mandated quality initiatives. The 
economics of the behaviors of patients and providers has been studied with much 
interest. Textbooks that combine micro- and macroeconomics and a solid knowl-
edge of the healthcare system [3, 4, 13–16] are worth reviewing by all medical care 
professionals—and by quality professionals in particular.

The importance of economics to healthcare professionals in general, and to qual-
ity managers in particular, is becoming increasingly evident as the overall effect of 
the healthcare system on the general economy becomes more prominent and more 
acute. It will be the responsibility of the next generation of quality leaders to have a 
thorough understanding of general economic principles so that the economic value 
of their work can be presented. Understanding economic forces and their relation-
ship to the business community is an important capability, if not a compulsory skill, 
needed at all levels of management in healthcare organizations. Training in econom-
ics can be obtained through graduate-level courses, although several less difficult 
avenues are possible. Intensive short courses offered by graduate business schools, 
brief introductory training sessions offered through professional societies, and 
instructional audiotapes are available [17]. Health economics has developed into a 
specialty in its own right, and entire texts are available on the subject [13, 18, 19].

Case Study • • •
Macroeconomic Issues

Health plan actuaries predict a flattening in the healthcare cost trend because 
costs “can’t keep getting higher.” They also note that economic analyses in a 
CMS report by the federal government suggest considerable debate about the 

(continued)
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 Accounting

Why do quality management professionals need to develop a working knowledge of 
accounting, let alone take a course in this subject? The reason is that basic account-
ing principles are used in a variety of analyses and are the language of business. 
Accounting is the main method used to record business transactions and to present 
them to other business professionals to communicate cost and movement of money. 
Although health professionals need not perform accounting procedures, they still 
must understand and appreciate basic accounting principles in much the same way 
that those pursuing internal medicine rather than surgery must have a thorough 
knowledge of anatomy.

leveling of costs in the near future. They admit that “provider reform” efforts 
by the federal government to control costs are doomed to failure and that costs 
could keep going up.

The Chief Medical Officer is asked to comment. He notes that costs are up 
in every category. He also notes that various classes of emerging technologies 
continue to arrive in increasing numbers and that the demographics of the 
plan suggest that the aging population will continue to have a great effect on 
cost. The Vice President of Provider Relations observes that vertical and hori-
zontal market consolidation in the area, as well as declining hospital margins, 
will make it unlikely that simple price controls will be effective, because 
reimbursements to hospitals may need to go up this year. He admits that pro-
viders also have not had a fee increase for some time, are being hit with rising 
malpractice premiums, and are unlikely to settle for any reduction in fees. He 
concedes that physicians may be leaving the state because of low reimburse-
ment and high malpractice premiums and that Medicare recently had to retreat 
from a planned reduction in physician payment. In his view, multiple eco-
nomic factors seem to point to continuously increasing costs. The group con-
cludes that the percentage of the gross national product attributed to healthcare, 
now edging to 18%, will rise even higher. These national trends are likely to 
be reflected in local health plans as well cost drivers.

The Chief Medical Officer is asked to participate in a workgroup in the 
plan to brainstorm methods of cost control. Several managers believe that cut-
ting payments to physicians is the only way to reduce consumption of medical 
services. Others argue that better management of individuals will be the most 
cost-effective method. Still others maintain that the days of managed care are 
over and that real cost savings will come through reducing unnecessary varia-
tion by applying quality tools. The COO takes a naïve, simplistic approach 
and tells the Chief Medical Officer, “Tell me how you will take 5% out of the 
healthcare system. That seems like a simple enough assignment if there really 
is a lot of waste. Let us know by our staff meeting next week.”

What should the Chief Medical Officer’s advice to the group be?
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 Types of Financial Accounting Reporting Tools

Medical quality managers are called on to review and understand the significance of 
a wide variety of financial information. Financial information can take many forms 
in a health plan or hospital [20].

Financial Statements

Financial statements include the balance sheet, the income statement, the statement 
of cash flows, and the similar documents. These are used to communicate with 
external entities, such as the Internal Revenue Service, auditors, investors, banks, 
and state governments.

Important features of financial statements are often expressed as ratios. These 
ratios include the current ratio (current assets divided by current liabilities), the 
quick ratio (current assets minus inventories divided by current liabilities), and vari-
ous forms of debt and profit ratios. These statistics provide an estimate of how 
“solid” the company is or whether its assets are sufficient to cover the debt it carries. 
Similar ratios reflect the return on activity of the company. For example, ROI, return 
on assets (ROA), return on equity (ROE), and earnings per share (EPS) of stock are 
typically used. In these statistics, the amount of net earnings or revenue is divided 
by the numbers used for summarizing the asset base, by outstanding equity, or by 
outstanding shares of stock, respectively. For medical managers, the most frequently 
requested statistic is the ROI—the amount of money returning to the organization 
for the financial investment in an initiative. This statistic is particularly difficult to 
obtain accurately in medical management activities in which clinical returns often 
are not easily converted to financial equivalents.

Balance Sheets

A balance sheet presents a financial picture of a company or organization at a fixed 
point in time (see Table 9.1). As such, it is a snapshot that records the organization’s 
assets, liabilities, and, in the case of a publicly owned company, the owner’s equity.

In its simplest form, the balance sheet provides a picture of a company’s financial 
position in terms of its current assets and liabilities. It typically presents several 
derivative statistics, often depicted as ratios (e.g., current ratio, quick ratio) that 
show how much and to what degree a company’s assets and liabilities are commit-
ted to hard assets, outstanding loans, liabilities of other types, taxes, and other areas. 
The liquidity of the organization’s assets, or the ability of the company to move 
cash, is an important part of this statement. A quality leader or executive must be 
able to cogently speak to and address their organization’s balance sheet. Of course, 
your healthcare entity’s balance sheet may be quite sophisticated and several pages 
long, but once the fundamental parts are broken down, it looks very similar to the 
example above.
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Income Statements

Probably more important to practicing managers than the financial statement or the 
balance sheet is the income statement, which is useful in the ongoing evaluation of 
a business or modeled initiative. In the standard income statement, sources of rev-
enue are listed at the top of the sheet, expenses are listed below in numerated line 
item form, and a final net income is given at the bottom. This format is typically 
used to communicate the sales efforts of the organization or the company and the 
costs that must be subtracted from profits.

Quality professionals should also recognize that while recording information in 
accounting ledgers, they must consider the accounting basis. Many physicians or 
nurses initially entering hospital or managed care environments are accustomed to 
the cash accounting, or cash-basis accounting, used in their practices. Here, revenue 
and costs are recognized in the month or period in which they occur. For a variety 

Table 9.1 Sample balance 
sheet

Balance sheet: ABC Medical 
Corporation As of December 31

Assets
Current assets

Cash $50,000
Accounts receivable $35,000
Total current assets $85,000
Noncurrent assets

Land $200,000
Medical office building $1,579,000
Equipment (net of 
accumulated depreciation)

$250,000

Total noncurrent assets $2,029,000
Total assets $2,114,000
Liabilities
Current liabilities

Accounts payable to suppliers $25,000
Salaries payable to employees $32,000
Taxes owed $52,000
Total current liabilities $109,000
Noncurrent liabilities

Notes payable to lenders $150,000
Total liabilities $259,000
Shareholders’ equity
Common stock $1,500,000
Retained earnings $355,000
Total shareholders’ equity $1,855,000
Total liabilities and 
shareholders’ equity

$2,114,000
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of reasons, large operating concerns, for which revenue and expenses may not 
match neatly in each month, follow accrual-based accounting. In this approach, 
companies record revenue and expenses in the period in which they were incurred, 
regardless of the time in which money may have actually changed hands or a check 
was received. Accrual-based accounting requires regular upkeep of accounting led-
gers but is more appropriate than cash-based accounting for organizations that have 
cash flows that are not closely temporally linked.

In healthcare, real profitability and future growth are assessed with earnings 
before interest and taxes (EBIT). This element is important in the income statements 
of both for-profit and not-for-profit healthcare companies because it identifies the 
real earnings of a company. The expanded concept of earnings before interest, 
taxes, depreciation, and amortization (EBITDA) is often used in income statements 
when estimates of cash profitability are desired. Interest, taxes, depreciation, and 
amortization are used in financial and tax accounting to reduce taxable profits. Thus, 
EBIT and EBITDA represent earnings that are available for reinvestment in the 
company and are important in estimating profitability, the capital structure of the 
company, and other important concepts in both taxed and tax-exempt 
organizations.

Statement of Cash Flows

Another important accounting reporting tool is the statement of cash flows. This 
type of statement typically shows the sources of cash received by the organization 
or company and provides an overview of whether the organization can shift its liq-
uid assets around in its operations. A statement of cash flows is typically of more 
interest to financial managers than to medical quality professionals, but its existence 
and general structure are worth reviewing.

The statement of cash flows accounts for the cash moving through the organiza-
tion from operating, investing, and financing activities. A sample is shown in 
Table 9.2. Selling goods or services is the predominant method for realizing operat-
ing cash flows. The acquisition of noncurrent assets, particularly property and 
equipment, makes up the investing section of the statement and is needed for the 
company to function. Finally, the company’s efforts to obtain cash for short- and 
long-term use are described in the financing section of the statement.

Statements of cash flow assess the effect of ongoing operations on the liquidity 
of the corporation and describe the relationships among the various components. 
The statement may reveal that the company is out of balance with respect to cash 
inflows and outflows, a situation that can precipitate a cash crisis in which insuffi-
cient cash is available to meet the needs of the corporation. Alternatively, the state-
ment may show the availability of too much cash, which suggests that the company 
is not making the best use of this resource.
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Annual Reports

A company’s annual report is designed to provide an overview of the company and 
its financial position. The president and persons involved in running the company 
direct the report to stockholders and stakeholders. The report typically contains 
annual and quarterly financial statements, a balance sheet, an income statement, and 
a statement of cash flow along with other information such as a letter from the com-
pany president and a statement from an independent auditor. People who review 
these documents are often most interested in the supplementary information at the 
end of the report, particularly the management letter provided by the independent 
auditor. Areas of concern documented in the management letter may raise red flags 
among those concerned about the organization’s assets and its prospects for growth 
and performance. As a quality leader or executive, an understanding of one’s orga-
nizational annual report, as well as that of those organizations that your healthcare 
entity does business with (e.g., hospital association, prime vendors, etc.), is crucial. 
There is an abundance of information in a well-constructed annual report that can 
help the quality professional understand the potential for collaboration and building 
of synergies with business partners.

 Types of Accounting Systems

Generally Accepted Accounting Principles

Many of the accepted accounting principles in the United States have been devel-
oped through a centralized method called generally accepted accounting principles 
(GAAP). Annual reports, balance sheets, and similar types of accounting  documents 
are prepared using GAAP. These principles are set by general approval from three 
main formal organizations: the American Institute of Certified Public Accountants 
(AICPA), the Securities and Exchange Commission (SEC), and the Financial 
Accounting Standards Board (FASB). These organizations gained influence in the 

Table 9.2 Sample statement 
of cash flows

Cash flows: ABC medical corporation For current year

Operations

Cash flow from operations $1,662,000
Investing

Sale of noncurrent assets $0
Acquisition of noncurrent assets –$30,000
Total cash flow from investing –$30,000
Financing

Issue of partner stock $50,000
Dividends –$2000
Total cash flow from financing $48,000
Net change in cash flow $1,680,000
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development of accounting principles during the mid- to late twentieth century. 
These accounting principles, however, have not been adopted universally, and in 
many countries, other, sometimes completely different, accounting systems may be 
operating. Recently, several international organizations have sought to standardize 
financial accounting methods for use in international commerce.

Statutory Accounting Standards

Accounting and financial reporting can also include a variety of statutory account-
ing standards that are developed by government agencies. Statutory accounting 
principles are standardized, often on a national or state-by-state basis, and are used 
by departments of health and departments of insurance to regulate health plans. 
Like income tax forms, statutory reporting forms contain a variety of financial and 
sometimes clinical or utilization information that is useful to the state or federal 
government. Statutory information may be calculated using certain algorithms that 
better allow state regulators to determine effectiveness, solvency, and similar aspects 
of a health plan or hospital management.

The efforts of the National Association of Insurance Commissioners (NAIC) to 
develop model laws [21] that outline standardized recommendations for writing 
legislative and statutory requirements have contributed significantly to generating 
order in the healthcare industry. Widespread adoption of these principles has helped 
foster a relatively consistent approach across the country in the insurance industry.

Managerial Accounting

In addition to offering financial accounting, business schools typically offer a course 
in managerial accounting that focuses more on the day-to-day operations of the 
corporation. The approaches used in managerial accounting are often not part of 
GAAP but are adopted regularly by organizations for internal use. The purpose of 
these approaches is to provide senior management with a clear view of financial 
events in the company.

An important concept in managerial accounting is contribution income, which is 
reflected in the contribution income statement. In this variation of the income state-
ment, revenues and expenses are listed on a per-unit-of-production basis. Thus, the 
revenues from an individual item (such as a surgical procedure or service) are linked 
with its expenses to show the contribution margin, or profit, from the sale of each 
item. Fixed expenses or fixed overhead must also be taken into consideration, and 
these items are presented later in the contribution income statement. See Table 9.3 
for a comparison of a contribution income statement to a regular income statement.

The value of this approach is that the overall profit can be calculated easily once 
the break-even point is known (i.e., the point at which the contribution margin from 
the sale of a certain number of widgets equals the amount of the fixed expenses or 
overhead). The application of this approach to medical management initiatives is 
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clear. If a certain medical cost savings per member per month (PMPM) is antici-
pated from an intervention that costs a known amount, the number of individuals 
who need to be treated per month to cover the monthly cost—or the overall cost and 
overall fixed expenses of the initiative (the break-even point)—can be calculated. 
From these figures, the amount of profit from each additional member treated per 
month (the marginal profit) can be calculated. Marginal cost is calculated in a 
like manner.

Other organizations outside of the government statutory accounting efforts also 
set out to develop standard accounting processes. Many of these represent manage-
rial accounting approaches to evaluate specific problems in the industry in which 
they are found. An example of such an effort includes the Population Health Alliance 
to standardize the reporting for estimating the economic impact of medical manage-
ment programs [22, 23]. These are particularly relevant to quality managers because 
disease management evaluation is often included within the realm of accreditation 
programs. Another example of standardized reporting of what are essentially finan-

Table 9.3 Differences between a regular income statement and a contribution income statement

Form of a regular income statement

Standard income statements generally reflect sources of revenue and expenses and then define 
the difference as net profit

Revenues
Revenue $100
Expenses
Variable expense $60
Fixed expense $20
Profit/loss $20
Form of a contributions income statement
A contribution income statement presents variable revenues and expenses separately from fixed 
expenses and notes the relationship between the volume of business activity and the ultimate 
profitability of the organization

Per 
member 
per year

Total

Members affected $50,000
Revenues
Variable revenues/savings $7 $350,000
Expenses
Variable expenses/unit ($5) ($250,000)
Contribution margin $2 $100,000
Fixed expenses $46,000
Profit/loss $54,000
In this example, the break-even point would occur when 23,000 members were treated; at this 
point, the revenues would equal the remaining expenses (i.e., 23,000 members times the 
contribution margin of $2 per member would generate $46,000, the amount needed to meet the 
fixed expenses.) above this point, the marginal profit of the effort would accrue at a rate of $2 
per member per year
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cially related statistics includes the Healthcare Effectiveness Data and Information 
Set (HEDIS) [24] utilization and financial reporting data elements.

A second important concept in managerial accounting is a relatively recent 
method called activity-based cost accounting (see Table 9.4). In this approach, vari-
ous subprograms are itemized in the income statement and are represented sepa-
rately in individually identified revenue and expense categories. Various products 
might produce large or small amounts of revenue and thus generate large or small 
amounts of profit. This non-GAAP analysis allows managers to isolate solid or 
weaker performers in their product lines and to further consolidate these observa-
tions into an overall statement of the effectiveness of their product development. In 
the case of clinical activities, this approach can be used to identify activities that do 
or do not yield value or that have values with respect to each other. One may sort out 
the different activities in a disease management program that are worth keeping or 
discarding, for example.

Finally, a term frequently used in medical management is opportunity cost. 
Opportunity costs generally refer to those costs forgone by not taking an action, 
spending available monies on some other item or service, or taking some alternative 
course of action. For example, the opportunity cost created when refurnishing an 
office can be expressed as the revenue lost by not using that same money to build an 
in-office lab or to buy X-ray equipment for a clinic.

 Accounting Skills Needed by Medical Managers and Quality Professionals

All of the accounting tools described are easily modeled on spreadsheets. The need 
for medical managers to develop the necessary skills to create financial models on 
spreadsheets cannot be overestimated. Using spreadsheets to create these models 
eases communication with other areas of the organization or company involved in 
financing and approving the budgets for clinical programs [25]. For example, 
activity- based cost accounting might allow medical managers to isolate various pro-
grams under their control and separate components for analysis. Such an approach 
is also useful in medical facilities that track individual doctors, medical groups, or 
facility locations [26].

An overall understanding of financial accounting and formal financial statements 
is important to comprehend the state of an organization or company and the lan-

Table 9.4 Example of activity-based cost accounting

Product A B C Total

Revenue

Variable revenue $50 $50 $20 $120
Expenses

Variable expense $30 $5 $5 $40
Fixed expense $15 $30 $5 $50
Profit/loss $5 $15 $10 $30
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guage of business. A working knowledge of managerial accounting is useful and 
helps one communicate with people elsewhere in the organization. For example, 
medical managers must develop budgets that project anticipated costs for their orga-
nization. A medical manager who is not familiar with the various categories of cost 
in the budget and how these costs can be modeled on spreadsheets is at a clear 
disadvantage.

Other disadvantages of a lack of exposure to finance and accounting principles 
are more subtle. For example, medical directors often report that the assigned office 
overhead, the percentage of the organization’s fixed expenses, is high for their 
group. If the organization’s allocation strategy, another concept in accounting for 
internal cost transfers, focuses on overall salary rather than head count, a group 
with higher salaries could be penalized by having to absorb a disproportionately 
higher share of office overhead. Medical managers who shun the study of finance as 
too threatening or too boring might not pick up such detail, and their ability to 
obtain funds for future organizational expansion may be affected. Similarly, requests 
by medical managers to increase staffing in a quality improvement department are 
often met with skepticism because solid accounting measures or convincing busi-
ness models to justify the expansion are lacking. Developing financial and account-
ing skills, or acquiring staff who have these skills, is becoming critical to the success 
of quality management departments.

 Finance

Medical managers should be familiar with common financial terms and how these 
terms are used in an organization, particularly if they are seeking to become recog-
nized as legitimate managers in a large organization. Financial concepts that medi-
cal managers need to understand are those involving the cost of capital, discounted 
cash flow analysis, and budgeting.

 Cost of Capital

Long- and short-term financial management decisions may be less applicable to 
junior or even senior medical managers than to financial managers. Nevertheless, 
medical managers must understand the effect of the cost of their department on the 
overall finances of the organization. The organization’s finance officers are inter-
ested in the expected rate of return of various efforts by the organization. However, 
the expected rate of return is particularly difficult to calculate, and to communicate, 
for medical initiatives that typically are not sold and have only indirect relationships 
to changes in medical care costs. The effect of medical management activities is 
often not felt for many years, if at all, and the overall lack of certainty and precision 
complicates communication with financial managers who are trained to work with 
more precise terms.
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Other communication difficulties may arise because medical managers do not 
comprehend the value of capital. For example, medical management staff often do 
not appreciate that money used to fund various projects has a value of its own—that 
is, the value that it might achieve if it were invested in something else, even a bank 
account. The amount represents the opportunity cost that was sacrificed by using the 
money in this way as opposed to some other way. Aggressive valuation techniques 
subtract this amount from the ultimate return from a program to determine the eco-
nomic value added [27]. Incorporating these financial concepts when requesting 
additional funding for clinical activities is important to make a successful case to 
senior management [6].

 Discounted Cash Flow Analysis

Discounted cash flow analysis looks at the time value of money. Briefly put, “Money 
now is better than money later.” For example, investing $100 at an interest rate of 
8% will yield $108 in 1 year; being owed $108 next year is the equivalent of being 
paid $100 now. The formula future value (FV) = present value (PV) x (1 + interest 
rate) creates a relationship that converts future cash or benefit into present dollars, 
in net present value calculations. Discounting future value in terms of present value 
in this way is frequently done in finance and is the accepted method used by finan-
cial officers to make those conversions and to facilitate appropriate comparisons 
and evaluations of competing priorities. Familiarity with the correct use of this tool 
is important. Clinical managers often get into difficulty by trying to define more 
nebulous quality gains or medical cost savings in current economic terms. Incorrect 
use of the analysis or faulty conclusions can result. Proper use of discounted cash 
flow analysis will most certainly help make the quality leader’s business case and 
allow appropriate contextual comparisons to other organizational priorities by the 
board or executive team.

 Budgeting

Working together on budgets is one of the most direct interactions that medical 
management staff has with the financial staff. Senior managers unfamiliar with bud-
gets frequently neglect the complicated, often tedious spreadsheets and accounting 
statements required by other departments and underestimate the importance of these 
documents to the rest of the organization. As a result, the authority to prepare and 
interpret these documents is often yielded to persons with less commitment to 
understanding and managing clinical activities.

Budgets are prepared differently in nearly every organization but typically fol-
low structures that are similar to the structure of the income statement. Presented on 
a month-by-month basis and usually on spreadsheets, an entire year’s expenses can 
be projected. The inability to follow a budget or understand why individual budget 
categories are exceeded creates financing problems for senior management that, in 
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turn, degrades the medical manager’s ability to function in an organization. Attention 
to budgets, while tedious, is a worthwhile exercise that should be undertaken by all 
medical managers, whether or not they are directly involved in the budgeting 
process.

 Other General Business Principles

Medical managers need a general understanding of how the business community 
works. Several concepts are extremely important to help them interact with others 
in the organization. These concepts include:

• Organizational planning and the planning process
• Project management
• Creation of business plans
• Preparation of pro forma financial statements
• Performance of sensitivity analyses
• An understanding of organizational psychology

 Organizational Planning

Considerable resources are often dedicated to planning in healthcare organizations. 
The importance of this process cannot be overstated. Effective planning ultimately 
results in the creation of a detailed project management plan for the organization 
that defines specific activities.

Planners often start by formulating an overall view of the purpose of the organi-
zation, called the mission statement. This statement is designed to identify the key 
reason for the organization’s existence and is often limited to one or two sentences. 
Planners may also create a vision statement for the organization that provides an 
overview of the organization’s goals, often with a bias of describing how the orga-
nization will fare under idealized circumstances. After planners define the organiza-
tion’s mission and vision, they often develop high-level goals, which outline how 
the organization will attain its mission. A statement of goals typically contains five 
to ten major elements, around which the business will focus in the coming year. 
Each goal has associated measurable objectives that must be met by a specified time 
to ensure that the goal is reached. Project management grids typically identify each 
objective and outline key tactical steps needed to achieve the objectives. Thus, from 
the high-level mission statement, the organization’s planners can define goals for 
achieving that mission and specific objectives and tactics that will help to achieve 
the identified targets.

Managers also like to create SWOT charts that list strengths, weaknesses, oppor-
tunities, and threats for the business or the planned activity. Working through this 
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type of analysis in a group planning process often brings to light considerations that 
later become essential elements of the business planning process.

After planners have formulated goals and objectives, they typically move on to 
the detailed operational targets or achievable milestones that are listed in the man-
agement plan. Good managers usually name specific measures that indicate whether 
the plan is on track and record them regularly. Lag measures inform planners retro-
spectively as to whether their goals have been achieved, such as records of net prof-
its obtained after the corporation’s books have been closed each month and patient 
satisfaction survey results. Lead indicators, which inform managers whether the 
corporation is on track to meet a goal, are equally important. For example, patient 
flow measures (e.g., new patient visits) as a means of assuring new patient flows and 
average daily collections used to predict monthly earnings are important lead 
indicators.

 Project Management

Project management becomes essential as the organization moves to assure that the 
desired flow of information and direction is maintained throughout the year. Poorly 
managed organizations frequently fail to crisply identify goals and objectives or 
spend considerable time in planning without achieving tangible results. To be suc-
cessful, clinical quality managers need training in project management and the 
 ability to carry out the planning sequence. Several accreditation organizations, such 
as the National Committee for Quality Assurance (NCQA), provide outlines for 
these types of planning processes as part of their required training. The leaders of 
these organizations have learned, as have many managers, that a well-thought-out 
and organized plan assures results when implemented effectively. Execution and 
results, not discussion or published articles, define success.

Good project management assures that all members of the initiative team under-
stand their roles and responsibilities and know whether they are on track to execute 
the identified plan. The typical tasks of project management include identifying 
each key component of the project, identifying a person accountable to start the 
project, and setting an anticipated completion date. Simple grids, presented in 
spreadsheet form, can often be used in place of more expensive, formal project 
management programs, such as Microsoft Project.

 Business Plans

Successful business managers report that a key to their success is the ability to plan 
and orchestrate a business initiative properly. Having a well-conceived business 
plan is frequently cited as a main factor in assuring that an initiative is executed. 
Business plans can be created through many approaches, most of which have been 
published in standard business planning textbooks. An effective business plan is 
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disciplined and focused, combining various components of the financial analysis to 
make the business case for proceeding with the initiative.

Getting a proposal accepted by senior management, whether it is a flu immuniza-
tion campaign or a new network development idea, requires the proper articulation 
of the request. Individuals with business training expect such a proposal to have 
certain elements, just as a clinician reading the history and physical of a complex 
patient would expect the same general sections of the history and exam.

The key elements of a business plan, each typically described in a few para-
graphs, include the following:

• An overview of the industry or company and a description of any products that 
are being produced or are under consideration

• An evaluation of the current market, including the advantages of the proposed 
initiative over competitors’ initiatives

• A formal outline of the proposed initiative and the opportunities that it provides 
to the company

• Market research that identifies the potential target market and the projected costs 
and revenues for the initiative

• A formal design for implementing the initiative and a development schedule
• An overall operations plan that uses standard project management approaches
• A profile of the accountable lead person and the credentials of the management 

and operations teams
• An overview of the economics regarding the business and the initiative, includ-

ing such areas as general profitability and sales potential
• Anticipated risks and problems that could result in less-than-optimal outcomes
• Financing arrangements and pro forma financial statements that outline return 

and costs over a period of several years
• Estimated contracts, terms, agreements, and other items that must be negotiated
• Exit strategy: the process for ending or discontinuing the program

The financial analysis, which need not be longer than five pages, may be pre-
sented in graphic or tabular form.

Overall, the business plan should be a convincing statement that can be under-
stood easily by a non-clinician partner. A business plan may typically project a 
financial loss in the first year or two of development and a profit in subsequent 
years. The reasons for the projected losses in the initial years are typically scruti-
nized by financial managers to assure that the losses will not persist.

 Pro Forma Financial Statements

Pro forma financial statements, which are typically part of a business plan, detail the 
financial cost and expenses of a project for several time periods in the future. These 
statements generally identify cost savings and expenses for a project in each of the 
coming 3 years, as well as overall profitability and ROI. Pro forma financial state-
ments are used throughout the planning and financial process to give financial man-
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agers an overview of the long-term effectiveness of a project. They are particularly 
useful when a project has high start-up costs and thus may appear to be financially 
untenable. A quality leader is remiss if they propose an investment in a specific area 
in the hospital without a pro forma financial statement. For example, the quality 
professional that wants to create a rapid response team, which costs on average 
$1 M, needs to justify the return to the organization over time. The pro forma state-
ment would include salaries and equipment costs as expenses. Reduction in costs 
outside the unit including the early recognition of a deteriorating patient and the 
overall reduction in supply usage would be on the cost savings part of the pro forma 
statement.

 Sensitivity Analyses

In sensitivity analysis, which is often calculated using spreadsheets, the business 
project is modeled around a few initial key variables. The variables are then altered 
through a range of possible values, and the effect on outcomes is noted. Sensitivity 
analyses allow managers to determine the best- and worst-case outcomes of their 
undertaking with respect to numbers of participants, financial ROI, or other factors.

 Organizational Psychology

An important but often overlooked component in the business education of quality 
management professionals is the understanding of basic organizational psychology. 
This term refers to the complex interaction of individuals in an organization and 
how these interactions advance or interfere with the overall business direction of a 
firm. The related principles and strategies are described in detail in Chap. 8.

 Making the Business Case for Quality Management

Surprisingly little has been written about how to develop the business case for qual-
ity management in a health plan [28]. Often, medical management presentations are 
not compelling, and medical directors and quality management professionals feel 
marginalized or isolated from the rest of the management staff. Further, the approach 
to understanding the concept of medical management varies with one’s perspective 
(e.g., society, payer, provider, patient), how one might identify costs and benefits 
(e.g., intangible, direct, indirect, medical, nonmedical), and the type of analysis one 
performs to determine whether medical management is effective [29]. Methods 
used to indirectly create value estimates for other business types can also be inves-
tigated [30].

An analysis of the economic value of quality management should take into 
account the following categories: government mandates, demands by the business 
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community, requirements for quality oversight, demands of business partners, 
financial effect, trade-off between a higher accreditation standard and lower cost, 
social goals, and quantifiable results using mathematical tools.

 Government Mandates

In the United States, the government has created a virtual mandate for quality man-
agement programs in healthcare by forcing large organizations to pay attention to 
the issue of medical quality. The government has mandated these programs directly 
and indirectly by specifying that external accrediting agencies be used. These exter-
nal agencies withhold full accreditation unless certain quality programs and pro-
cesses are in place, sometimes even specifying which ones are to be used. Such 
agencies include CMS, NCQA, the Utilization Review Accreditation Commission 
(URAC), the Joint Commission, and local state departments of health and insur-
ance, among others. This evolving quality bureaucracy has increased dramatically 
in size and complexity over the past several years. New programs are continually 
added, existing programs are expanded, and the linkages among the programs and 
various agencies and organizations are forged at a pace that has been challenging for 
a single department in a managed care company or hospital to coordinate and 
oversee.

 Demands by the Business Community

Recognizing the same issues, various payers in the business community (usually 
large employers) are also requiring or demanding participation in quality programs. 
The additional stipulations extend beyond the mere requirement that quality efforts 
be somehow measured; it includes a request that value be stated in financial terms 
that can be used to estimate the return on investment for such expenses.

 Requirements for Quality Oversight

Because current requirements for medical management and quality oversight are 
extensive, clinical management departments typically need to manage multiple pro-
grams and, through their research, to identify programs that can be used to satisfy 
more than one criterion or standard at a time. Creating programs that have a com-
petitive, administrative overhead structure necessitates being frugal with resources 
and using individual initiatives to handle multiple demands.
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 Demands of Business Partners

Various accounts or business partners may mandate the quality improvement activi-
ties of an organization. The need to comply with mandates is an effective argument 
for properly funding these activities, but it will not address the issue of whether 
resources are used most appropriately or efficiently by medical managers.

 Financial Effect

The financial costs of quality improvement activities on an organization are usually 
fairly small as a percentage of total expenditures. Although the overall cost initially 
may seem high to financial managers, it can often be shown to be quite small on a 
PMPM basis across affected individuals in a health plan. An effective strategy might 
be to compare the costs of quality management in healthcare with those of similar 
efforts in other industries.

 Trade-Off Between a Higher Accreditation Standard 
and Lower Cost

The organization might develop several scenarios under which quality improvement 
programs could be increased or decreased. Decreasing these activities typically 
results in challenges from accreditation agencies such as a reduction from an excel-
lent to an accredited rating by the NCQA. Senior management will need to deter-
mine whether to commit to the highest level of quality or to risk and tolerate a lower 
accreditation standard in exchange for a decreased cost to the organization. Market 
forces play a key role in assigning values to these types of prioritizations.

 Social Goals

The mission of an organization, the desire to do the right thing, and the general 
pursuit of excellence are reasonable justifications for quality-related programs. 
Major employers are beginning to recognize the importance of employee satisfac-
tion, productivity, and reduced absenteeism as goals in the delivery of healthcare.
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 Results of Estimates Using Mathematical Tools

The benefits of quality management activities in mathematical terms have been esti-
mated using tools such as the NCQA quality dividend calculator and through spe-
cific attention to methods for combining quality measures and economic outcomes 
as outlined by the National Quality Forum (NQF) [31]. As noted by the NQF, while 
there are a number of models that have attempted to link quality and costs, the over-
all field remains poorly developed.

Most health plan quality directors will eventually attempt to produce a compre-
hensive evaluation of quality management activities based on the points outlined. A 
comprehensive listing of the many demands made on an institution or system by 
various organizations creates a strong case for the existence of a single department 
to deal with them. Next, quality managers must show that compliance-related qual-
ity improvement activities are conducted as efficiently as possible by comparing 
benchmarks with organizations of similar size and business scope and by demon-
strating that multiple requirements are addressed by each activity.

Justifying quality management activities at the level of an individual initiative 
often requires a different approach. Clinical initiatives frequently are multidimen-
sional problems that have high variation and are nonlinear in scope. Clinical activi-
ties do not lend themselves to simple, linear approaches like the ROI calculations 
one might do for a simple loan or business proposal. They have complex cost func-
tions that change over time, and there are no standing accounting methods to present 
them to senior management; that is, there are no GAAPs available to discuss the 
financial impact of medical management initiatives [32].

Recently, as the total amount of money available for healthcare becomes increas-
ingly limited, economists are working to determine the relative value of different 
interventions in the form of cost-effectiveness analysis. Developed in various ways, 
these efforts seek to combine both costs and clinical effectiveness in a single statis-
tic or equation to estimate the impact of various clinical activities. If one has only a 
million dollars to spend on all clinical programs, for example, the best allocation of 
scarce dollars can be guided by these methods [33–39].

Although these factors make an analysis difficult, it should be undertaken in 
any event.

 Outcomes Categories for Presenting the Economic Impact 
of Quality Initiatives

With all of the above discussion, the decision to engage a quality initiative comes 
down to the case one makes for the value of what is proposed. To the non-clinician, 
this usually answers the question, “So what? Why should I fund this thing when I 
have so many other things that are also asking to be funded?” You need to answer 
that question well, or all of your high level analysis will be for naught.
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Quality management returns can be presented in economic terms using a variety 
of categories: financial, clinical, social, intangible, productivity based, and opera-
tional [6]. A well-orchestrated presentation will include all categories in a convinc-
ing, cohesive approach. These categories are developed as follows.

 Financial Outcomes

The benefit of a quality management initiative can be presented in terms of financial 
savings. These include, for example, hard dollar savings, soft dollar savings, and 
imputed savings.

Hard dollar savings are often the most difficult to demonstrate because a set 
amount of savings is predicted; for example, $1.50 saved for every $1.00 invested in 
an initiative. This is more easily demonstrated by the contracting area who are nego-
tiating the downward movement of price on volume services such as the price for a 
capsule of a certain drug.

More typically, the benefit of an initiative is expressed in soft dollar savings, 
which are presented as a range in which the savings is likely to fall (say, between 
$0.94 per $1.00 invested, a negative ROI, and $3.00 per $1.00 invested, with a most 
probable likelihood of about $1.50 in savings per $1.00 invested). Using ranges or 
probability distributions of predicted savings are often difficult for senior managers 
to accept, and considerable effort is needed to demonstrate that the dollar savings is 
positive, but it should be emphasized that estimated impact as a probability distribu-
tion is not a foreign concept to managers. The use of fuzzy set theory in financial 
management is well documented, but the analytics must be solidly put together. The 
analysis just needs to be well documented and plausible. An example of how this 
can be done is shown later in the examples.

Imputed financial savings are more readily demonstrated because they are com-
piled from evidence in the literature. Here, a clinical background is useful because 
the quality manager identifies the ROI from a multicenter, randomized, double- 
blind, placebo-controlled trial. For example, such a trial may show the ROI for 
influenza vaccine to be $16.00 per dose of vaccine administered. By proposing that 
an additional 5000 doses be administered through the hospital or plan program, the 
medical manager imputes that $80,000 in savings will accrue. Although convincing 
to a clinician, this evidence may be less so to a financial manager. The randomized 
controlled trial information that document these types of statistics are well-known 
and can be supplied by the program manager with a pointed note about these bench-
mark studies. The burden of proof, however, will rely on the close relationship 
between the population in question and those selected through the inclusion and 
exclusion criteria of the published study. The case can be strengthened by an analy-
sis showing the change in influenza-related costs to the plan as well.
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 Clinical Outcomes

The rationale for conducting quality improvement activities can also be explained in 
terms of clinical improvement in care; however, clinical improvements are often 
difficult to describe in economic terms. For example, even though increasing the 
mammography rate is thought to reduce the progression to more complicated can-
cers and increase the number of early cancers identified at the curative stage, its 
value for reducing medical care costs, or even saving individual lives, has not been 
established. The inability to establish a close link between the clinical activity and 
cost savings makes moving to ROI logic difficult. Some clinical measures, such as 
the HEDIS statistics, have a considerable amount of academic and business support.

Clinical improvement can also be advanced on the basis of willingness to pay, an 
economic term used to describe the subjective estimation of valuation that accom-
panies making a purchase decision in the absence of a more rigorous accounting 
approach [40]. The lack of a clear path from clinical outcomes to the financial value 
of a clinical initiative makes budgeting difficult and puts senior management in the 
position of having to determine whether or not the clinical activity is worth the 
additional investment without a concrete method for doing so [28, 41].

Case Study • • •
Making the Business Case for Infection Control Specialists

A large tertiary care freestanding academic medical center in the middle of 
America is having an issue with Central Line-Associated Bloodstream 
Infections (CLABSIs). This complication is considered a hospital-acquired 
infection (or hospital-acquired condition), and as such, some payers do not 
reimburse for the treatment of these, and others penalize. Furthermore, 
CLABSIs are tracked nationally and reported to state health departments, 
national networks, and, potentially, to rating agencies concerned with recog-
nition and awards for quality care.

It is obvious that CLABSIs hold an important role in the organization. As 
the quality leader in your organization, you realize that you are understaffed 
in your infection control or infection prevention team and can benefit from 
having an additional practitioner. This cost with benefit is about $150 K. The 
leadership asks you, as the quality leader, to make the business case that will 
justify this additional resource. You believe that the 30 CLABSIs that have 
occurred in your hospital of 500 beds are too large, and you believe that an 
additional infection control practitioner can reduce this by 25% in 1 year. You 
predict a 90% confidence interval of a reduction in CLABSIs of 10–40%, or 
18–27 CLABSIs, after you hire this new specialist. CLABSIs, per your hos-
pital data, prolong the length of stay by 10% and reduce the churn in the 
hospital so that it is difficult to free up a bed for the next patient. This latter 
modeling is complex and beyond the scope of this introductory chapter, but it 

(continued)
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demonstrates how sophisticated a quality leader can be when making the busi-
ness case for quality improvement—it is prudent and most certainly gives you 
a higher probability of securing needed resources to have different models for 
a return on investment.

It would be of benefit to the executive leadership to present a solid financial 
analysis. See Table 9.5 as an example.

In the very simplistic case above, the break-even point is $150,000, which 
is the added cost of the new, full-time hire. In the Table 9.5 example, it would 
be possible to explain to the executive leadership that there is 90% confidence 
for an ROI between $150,000 and $600,000 with the addition of this new 
employee. In other words, there is 90% confidence that this investment will 
break even.

 Utilization Outcomes

Utilization of medical services can be impacted by quality programs in a number of 
ways. Medical cost savings is often identified by the simple formula:

 C U C U S1 1 2 2– =  

C1 = cost of the service at time point 1 or the start
C2 = cost of the service at time point 2 or the place where impact is measured
U1 = utilization frequency at time point 1 or the start
U2 = utilization frequency at time point 2 or the place where impact is measured
S = savings

Quality programs can lead to direct medical savings by reducing the need for 
hospitalization or re-hospitalization when calculated, either directly or indirectly, as 
described above. For example, calculated reductions in rates of utilization and med-
ical expenses for flu shot immunization campaigns can translate into dollar savings 
through the financial modeling of the measured impacts. In real programs, these 
calculations often need to be done with formal actuarial modelling. However, since 
cost estimates can be dependent on negotiated rates that vary by provider type, costs 
may be tracked differently in capitated payment systems, etc.

Table 9.5 Example of a simple, yet solid ROI financial analysis

Description Unit cost Total

Expense 1.0 FTE infection control 
practitioner

$150,000 $150,000

Revenue Reduction in loss of payment $50,000 per CLABSI 
reduction

High: Reduce 
12 = $600,000
Low: Reduce 
3 = $150,000
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 Intangible or Social Outcomes

Some reasons for undertaking quality management initiatives are unrelated to 
finances or clinical matters and instead have social value. This category of evalua-
tion in the business plan needs to be placed prominently in front of senior manage-
ment. Intangible outcomes may include increased patient satisfaction, perception in 
the market that the institution is on the leading edge with the attached sales implica-
tions, and so on. Again, these benefits fall into the willingness to pay method of 
valuation [40]. Although it is important to evaluate the major dimensions of out-
comes in medical management, we should not forget a long list of intangible ele-
ments of value that, while not easily measured, represent a real impact to clients.

Briefly, in this category we would answer the question, “If you spent $10 million 
on our program and you saved $10 million in medical care costs, would you still 
engage the program?” In other words, if the ROI broke even at 1.0 or a little less, 
what elements would make you still consider the program? A related question might 
be, “If you spent $10 million on our program and you saved $10 million in medical 
care costs because the population was protected against flu in that season, is it worth 
it?” Recall the definition of economic value we discussed earlier. The presentation 
of value is more than just an accountant’s or actuary’s note that you made money.

Some of the elements in your discussion of intangible value should include the 
following:

• Improvement of sales
• Community image
• Human resources impact
• Provider relations
• Future savings
• Accreditation compliance
• Price differential effects
• Clinical knowledge

 Improvement of Sales

The health plan sales team often views medical management as an enhanced dif-
ferentiator in health plan sales. Being seen as on the leading edge and presenting 
current programs is a clear market differentiator, even if these programs are of mod-
est economic value by skeptical elements of the internal team. Is there a hard or 
even soft dollar value to that? Hard to say, but management consistently purchases 
services that deliver this function in other areas of the company.

 Community Image

In a related view, hospitals and health plans have a vested interest in enhancing 
the health of their members and the community. Medical management programs 
that emphasize wellness, the maintenance of good health, and similar goals are 
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viewed by the community as a sign of good corporate citizenship. Sales and mar-
keting staff frequently point to this as one of the values of these medical manage-
ment programs.

 Human Resources Impact

The development of an in-house medical management program is costly from some 
perspectives, which may allow considerable market power to sellers of these ser-
vices, such as physician multispecialty medical practices and disease management 
companies that have built similarly functioning systems. First, the time to develop 
these programs represents a significant drag on management and internal staff while 
the programs are under construction. This is particularly true for a specialty pro-
gram requiring nurses with advanced skills in oncology or maternity, who may be 
hard to come by in a market in which there are widespread nursing shortages. 
Staffing is an important consideration. Human resource development, including hir-
ing staff, moving individuals physically from place to place, developing medical 
policy, and so on, is both costly and time-consuming. Software support for medical 
management activities that are neither standard case management nor typical claims 
processing requires further modification, involving long delays as overworked 
information technology departments need to design, test, and implement programs. 
Finally, technical support to provide for the ongoing maintenance of a database 
containing current evidence-based guidelines and protocols is time-consuming and 
costly. For all of these reasons, the sheer human capital cost of bringing programs 
online, even if conceptually simple in themselves, can be quite expensive. This, of 
course, is a decision for the individual institution, but there is a compelling logic to 
use a subcontractor with a great deal of experience in this area to support more 
complex functions.

 Provider Relations

Medical management programs that are supportive of health plan physicians carry 
some positive public relations value in themselves. Well-practiced medicine com-
patible with evidence-based medicine guidelines is viewed positively by physicians, 
and infrastructure support, whether directly or indirectly in support of the medical 
home concept, can be presented to physicians as a positive effort on the part of the 
plan to make their job easier. Conversely, inaccurate or incomplete execution of 
these types of programs makes the health plan appear to be ineffective, out of touch, 
or incompetent to the practicing physician community.
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 Future Savings

Future savings provided by medical management are difficult to quantify and usu-
ally eliminated from savings calculations. However, consider the long-term eco-
nomic impact that might occur if all patients with diabetes properly take their 
medications and do not develop retinopathy, nephropathy, and neuropathy as com-
plications. The long-term consequences of inadequate preventive medicine are 
well-known and documented in the medical literature but, unfortunately, are poorly 
quantified from an economic perspective. However, long-term economic gains dem-
onstrated in the primary and secondary prevention of major disease management 
categories are greater with increased efforts to maintain wellness and a wellness 
culture within a business or health plan population.

 Accreditation Compliance

Various regulatory bodies and accreditation organizations view disease manage-
ment and medical management as essential components in the ongoing business of 
the health plan. Full accreditation frequently requires attention to disease manage-
ment and, increasingly, wellness efforts. The accreditation in itself has marketing 
impact on certain corporate business segments and delivery channels.

 Price Differential Effects

Medical management programs targeting individuals within corporations or health 
plans have, as a secondary effect, a likely reduction in long-term healthcare costs. 
Cost reductions, in turn, have the potential to reduce short- and long-term trends 
with respect to the pricing differential or profit potential accordingly. Historically, 
community-based, physician-targeted programs improve care and lower costs for 
the whole community. Individual or member-based programs theoretically give a 
cost advantage to a health plan (because they only affect the plan’s members) and 
might be preferred, as this attribute is emphasized to operational managers and 
senior management.

 Clinical Knowledge

The ongoing development of medical management programs in general, and disease 
management and wellness in particular, creates positions within health plans that 
increase the overall clinical knowledge repository used for other business functions, 
such as the development of a detailed medical policy and corporate strategy con-
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cerning health policy in sales or government relations. Risk management initiatives, 
the medical director’s relationship with the medical community, and a variety of 
other, similar types of business-related activities are supported by the increased 
infrastructure and external expertise provided by disease management programs.

Overall, the intangible values of medical management activities, disease man-
agement, and wellness programs succeed in surviving a variety of the dimensions 
outlined. These should be mentioned and regularly included in sales presentations 
and not omitted simply because this impalpable value type is not easily quantified 
to highly analytical individuals. Most arguments for inclusion resonate clearly with 
chief executive officers, chief operating officers, and human resource administra-
tors, even though there is an absence of documented, directly linked ROI.

 Productivity-Based Outcome Measures

Productivity issues such as absenteeism, presenteeism, and general productivity 
have been advanced as important focal points in quality outcomes within the well-
ness community and corporate entities. Understanding that the impact of negative 
productivity as a result of illness contributes as much as three or four times the 
medical claims cost has precipitated a deep interest in the overall value of human 
health and human capital at both the employer and individual levels [42, 43].

Quality programs often employ outcome measures that, while standardized, such 
as the SF-36 questionnaire results [44] are also exceedingly difficult to measure in 
economic terms.

Measures that have been developed to address productivity, expressed in terms of 
absenteeism and presenteeism, have issues with converting these terms into quanti-
fiable monetary values. There is economic value here in the general sense that reso-
nates with employer groups who have significant workforce issues with aging or 
illness-prone populations. Changes in these measured scores often are seen as valu-
able achievements in the “willingness to pay” category, particularly if they are com-
plemented by more quantitative measures.

The field of disability insurance for both long- and short-term disability is also 
an area where the results of quality or medical management program impact can 
have a substantial economic return. Employers are acutely aware that the medical 
costs of disability are significantly overdriven by the costs of supplying lost wages 
and benefits to workers who are taken off-line. Efforts to link quality initiatives and 
reduced medical cost utilization to disability costs are worthwhile to analyses tar-
geting the business community, where appropriate.

Over the past several years, the ability to assess productivity in economic terms 
has gone from a purely speculative approach to one with validated questionnaires, 
economic analytics, and projected outcomes that can be demonstrated.
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 Operational Outcome Measures

The benefit of a quality management program shows in its ability to deliver the pro-
gram elements. Although this approach is sometimes dismissed initially as purely a 
process rather than an outcome measure, the two have relevant points of overlap. In a 
disease management program, for example, the theory of the program may not be in 
doubt. Randomized, multicenter trials may have repeatedly proven that the elements 
of the program deliver value. For example, beta-blockers have been shown to help 
patients after a heart attack, and consistent diabetes control reduces long-term costs. 
What the program may need is the ability to deliver these elements to an entire popu-
lation in a reasonable time, because taking several years to enroll a population, or 
even only a fraction of the population, will not deliver value. Low or high operational 
performance in the implementation of a quality  program or medical initiative is a 
quality indicator because failure to implement the program will produce no results [6].

 Comparative Effectiveness Studies

Often, it may not be possible to directly assess the impact of a clinical program or 
quality initiative using a particular approach, but the principles of comparative 
effectiveness research can contribute. The approach is straightforward: given two 
methods of doing something, if both cost the same amount, one can argue that giv-
ing preference to the one that produces more makes sense. Similarly, all things 
being equal concerning the output produced, one can argue that choosing the least 
expensive version of the effort would then be prudent. It is rarely this simple, how-
ever, as we increasingly assess alternative approaches to healthcare where both cost 
and outcome or cost and quality are changing. New drugs may have fewer side 
effects but are more costly. Disease management programs may seem to change 
medical care for the better but add costs in infrastructure and overhead. Still, think-
ing of what a quality program does or can accomplish in these terms may offer 
insight even if all of the pieces cannot easily cost out in pure accounting terms.

In summary, quality managers must understand that the components of quality 
management initiatives are often difficult to identify in financial terms but that a 
structured evaluation, as part of the business proposal value proposition, is neces-
sary to allow the appreciation of value by those evaluating the activity.

Case Study • • •
The Pitch by a Medical Management Company

The CEO of your company has been approached over golf by the Vice 
President of Marketing of a national company that claims that it can provide 
medical management effectively. He has been convinced in the process that 

(continued)
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 Presenting the Economic Value of Quality and Medical 
Management

We have gone over some of the basic principles involved in economic and financial 
analysis, including basic vocabulary and terms needed to outline an analysis, and 
have discussed at both a high level and specifically how to structure the components 
of an analysis of a quality program. What remains is how to actually present the 
analysis to management.

There is a high stated value to the output of quality improvement programs. 
Indeed, it is hard to argue that improving the quality of care doesn’t somehow have 
any value. Yet, the report of quality information is often placed at the end of board 
meeting agendas or relegated to the slot just before lunch is served. The message 
that is actually transmitted is that quality improvement is a sunk cost, merely busi-
ness overhead, or an effort that doesn’t have the same impact as the more important 
discussions about budgets, financial projections, and new administrative projects. 
As a medical director attempting to get scarce resources within a corporation or 
charitable donations to your local medical not-for-profit organization, you need to 
make a clear case for the value of the programs you lead.

Successful executives who present quality management programs to nonclinical 
audiences offer various suggestions for improving the understanding and uptake of 
the concepts involved. First and foremost, a business board of directors, chief oper-
ating officer, or employer wants to know how you had an impact. The key areas 
where they see impact include the following:

• Increasing revenue of the organization
• Decreasing expenses of the organization overall

the vendor’s company is more effective than your efforts or a program you 
already have. He has testimonials from doctors who believe his program is 
very effective and will happily supply many letters attesting to these beliefs. 
The vendor has infiltrated your organization in other areas also and has con-
vinced members of the operations team, who have no clinical or analytic 
training, that these issues are obvious. High-level discussions with your com-
pany’s high-priced consulting group also have reassured him. Two of your 
organization’s Senior Vice Presidents also went golfing with the vendor and 
think there is merit to his proposal. The vendor claims that he can give your 
company a “twelve-to-one return on investment” and will “guarantee” it.

The CEO calls you into his office and tells you he is thinking he could save 
money and still deliver a good program. He asks you how much you save now 
and to compare it to the as yet unseen proposal from the vendor.

How do you begin? What questions do you ask? How do you put together 
a request for proposal (RFP) to solicit a competing vendor and to compare it 
to your current program?
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• Reducing administrative overhead
• Measurably improving clinical quality in a way that the lay public sees as being 

valuable
• Improving relationships with physicians and/or patients’ experience with the 

organization

Presentations should focus on the interests of the organization. Reports should 
include an assessment of how quality program activities can change or positively 
affect the above parameters and improve the business of the organization in addition 
to improving medical care. In short, you should describe what the quality program 
costs provide that is of value to the organization. Answer the question, “What am I 
getting for all of this money I am spending to improve quality?” or “Why should I 
provide money to help your organization?”

Physicians should not get bogged down in clinical terms with which the audience 
is unfamiliar. The presentation should explain to the non-clinicians in a straightfor-
ward way how work in the clinical area is connected to and develops value in theirs.

Presenters should relate to the nonclinical audience. This is no time to be arro-
gant, condescending, aloof, or overly academic. Good senior executives “work the 
room” beforehand and develop a rapport with the audience. They don’t wear white 
coats or scrubs to board meetings. If the board has a lot of golfers, they know 
about golf.

Reports should follow the basic flow of the analysis described above, emphasiz-
ing that there are multiple layers to the quality value proposition that include some 
hard financial numbers, some soft financial numbers, and some outcomes that may 
be hard to explain in accounting terms but demonstrate value nonetheless. The total 
package is what is produced, and it should answer the question, “So what? Why do 
we need to spend money on this program?”

Improvement in clinical statistics needs to be tied to economic outcomes. Being 
proud of having an increase in foot exams for diabetics doesn’t impress the general 
public. Instead, your approach should take the statistic and drive it through to how 
changing saves money. For example, you know a number of facts that can lead that 
connection for the use of beta-blockers after heart attacks:

• You have measured the rate before and after a quality program initiative. The 
rates were audited HEDIS measures.

• You know the population of individuals who were identified by the initiative.
• You know from the literature that the future risk of myocardial infarction can be 

cut by thirty percent on this regimen.
• You had the medical informatics team identify the costs associated with an 

admission for a myocardial infarction and had it signed off on by the actuarial 
team.

By combining the above measured numbers and validated estimates, you can 
predict the economic impact of raising the percentage of individuals with heart 
attacks who were treated with beta-blockers. You have taken a clinical number with 
known clinical significance and converted it to an economic impact model that indi-
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viduals concerned about the cost of healthcare can readily understand. These types 
of analyses can be done for flu shots, mammography, and many, if not all, of the 
quality program targeted clinical interventions. Plus, these measures are used by 
accreditation agencies to validate the activity of the plan, which in turn can be a 
focus in the purchaser community and in making your claim as “the region’s leading 
hospital” more plausible. Quality programs move from being a cost center to an 
important component of the overall business plan.

Case Study • • •
Making the Business Case for a New Hospital Operating Unit

As part of its QI efforts, a tertiary care pediatric children’s hospital noted that 
it was not on par with best practices regarding the preoperative preparation of 
some of their critically ill children and those with chronic conditions. A pro-
posal was made to create a Pre-Anesthesia Consultation Clinic (PACC). To 
present the material to senior management and to obtain buy-in with financial 
commitment, a business case and financial pro forma were created. The 
approach taken was to demonstrate simultaneous direct profit from the PACC 
and indirect savings through efficiency and quality effects from improved 
operating room management. Financial risk would be negligible and the QI 
effort independently sustainable.

The PACC would both telephonically screen and physically evaluate 
patients with the purpose of assuring timely patient preparation and minimiz-
ing cancelled or forfeited OR times. While the majority of the screening work 
would be done as a virtual clinic, with contact via telephone, the PACC would 
also physically see (i.e., submit bills for), on average, 5 consults per day, or 20 
patients per week, for a billable amount of approximately $5000/week or 
$260,000/year.

For the leadership team, benefits included realization of direct revenues 
and real but somewhat less tangible improvement in operating efficiency and 
safety, including reduced waiting for OR cases to begin. Necessary preopera-
tive work, such as obtaining consults and lab work, would be done ahead of 
time. It has been approximated that the cost of an OR delay is $10 per minute 
and the cost of a cancellation to be up to $1500 per hour. The PACC would be 
positioned to minimize cancellations and delays through a more efficient pre-
admission process. The case presented suggested that if even one 15-min 
block of OR time could be better utilized each day, that would be a $150/day 
savings. Additionally, if even one cancellation of an hour-long case every 
other day could be avoided, it would translate to a weekly savings of $3750. 
This would result in total savings of $4500/week or at least $252,000/year. 
These were minimum assumptions, as internal studies of the OR demon-
strated the rate of delays and cancellations to be higher than those noted. All 
were outlined in the formal plan.

(continued)
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 Value and Provider Compensation in Healthcare

Attempts to define and specifically reward value in healthcare, of course, go back 
centuries. Efforts to get more value for the typically high cost of healers have lead 
reimbursement over the years to range from bartering to fee for service to employ-
ment arrangements. There has always been an effort to get more value from the 
clinical process, but recently, with dramatically increasing costs, attention has been 
sharply focused on the effort.

While a complete historical review of payment methods for clinical practitioners 
and hospitals is beyond the scope of this work, we might pick up the story with the 
formation of the American College of Utilization Review Physicians, the precursor 
to the American College of Medical Quality. The early physicians who formed the 
college were comprised of physicians who were working with the federal govern-
ment to better control the value the American public was receiving under the 
Medicare entitlement acts in the 1960s and newly created Medicare programs. Soon 
after passage of the Medicare acts, costs began to climb steadily, and Professional 
Standards Review Organizations (PSROs) were tasked with performing early utili-
zation review, ostensibly to control unnecessary utilization and confirm value. 
Issues surrounding compensation for hospitals in cases of inappropriate utilization 
followed. In this same era, getting more value from clinicians and hospitals focused 
on raw and, later, adjusted utilization report cards and economic credentialing as a 
way of encouraging higher value for the healthcare dollar. The development of 

The PACC would result in gross revenues for the hospital of $512,000/year. 
Expenses were mainly for staffing—the PACC needed to be staffed appropri-
ately. The proposal planned for one full-time employee (FTE) registered nurse 
($90,000/year), one FTE licensed practical nurse ($50,000/year), two FTE 
nurse practitioners ($120,000/year), and one 0.25 FTE anesthesiologist 
($75,000/year) to run the PACC. Existing hospital facilities would be used, and 
initial start-up costs would thus not need to include office space, secretarial 
support, or additional costs. Start-up capital would be minimal, and the pro-
gram could be terminated at the end of 1 year if results did not meet expectations.

Thus, the final business case for the leadership was that the costs for the 
PACC would be at approximately $455,000/year, offsetting the revenues 
described. With a budget of $500,000/year, the PACC would be anticipated to 
cover its own costs and potentially even provide a minimal profit to the insti-
tution. The executive leadership approved the budget and the plan. The effec-
tive manner used to seek funding for quality improvement projects in this 
large institution created an improvement in the operating unit. By specifying 
a tight business pro forma and not relying on the intangible and unquantifiable 
quality outcomes, the team was successful in its approach to senior 
management.
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diagnosis- related groups (DRGs) was similarly an elegant strategy to pay hospitals 
based on the average cost of care within statistically similar cost categories.

While these early efforts to improve value focused on reducing utilization, in the 
following decades, the discovery of continuous quality improvement principles by 
industry was migrated to healthcare and, with it, efforts to define what value really 
was. As outlined earlier in this chapter, this turned out to be quite difficult and was 
continuously redefined as we moved from an inspection-based quality assurance 
approach to statistical quality control principles to newer definitions of patient- 
centered value such as patient satisfaction, feelings of wellness, and other variables 
beyond simply being cured or recovering from an illness. As in other quality-based 
programs, the concept that providers should not be punished for being utilization 
outliers but rewarded for delivering higher value became embedded in the culture. 
It is also worth noting that efforts to control costs through analytic studies defining 
quality have been applied to physicians, hospitals, and even health networks.

To get to that point, efforts within the managed care and disease management 
arena had to define value and then measure it somehow. Analysts immediately 
encountered the need to understand the contribution of demographics, severity 
adjustment mechanisms, and multidimensional methods for evaluating quality in 
healthcare. For example, some hospitals or doctors may have higher mortality rates 
because their sphere of care includes sicker patients. It became apparent that the 
improvement of value was a system-wide effort that needed to include all aspects of 
healthcare delivery.

As the rise of medical informatics in the 1990s permitted analytic review of all 
types of data, provider profiling then began to include multiple components as out-
lined earlier in this chapter: economic value in the general sense was defined in 
multidimensional terms that included quality analytics, utilization rates, patient sat-
isfaction, and even wellness metrics that more fully characterized the term as 
described above. Organizations composed of health plans (such as the Blue Cross 
Blue Shield Association, the American Association of Health Plans, and the Disease 
Management Association of America) as well as various business groups such as 
regional business groups on health (Washington Business Group on Health, Midwest 
Business Group on Health), the National Committee for Quality Assurance (NCQA), 
and others in that period worked extensively through a variety of models to charac-
terize the term “value” in healthcare delivery and tie it to payment, as valuation 
models used in business were applied to healthcare systems. The complexity of the 
task, however, made the definition of a value unit for pricing to be essentially unob-
tainable. Payment linked to quality and value seemed like an easy thing to do in 
theory but was quite difficult in practice.

 Pay for Performance

In this context, efforts in recent decades by business, government, and health plans 
to control costs and to improve quality focus on the strategy of more richly reward-
ing physicians and hospitals who deliver care at a higher level of quality. Pay-for- 
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performance (P4P) strategies have been a continuous extension of the concept of 
incentive pay for physicians who, on average, perform below the expectations of 
payers and society at large [45]. Efforts again had to first focus on the definition of 
value and quality in economic terms. More recently, the healthcare institutions 
began to sharply focus on true outcomes as opposed to process measures for 
improved reimbursement. Measures such as hospitalization rates and the percentage 
of patients with complete preventive medicine screens have found their way into a 
variety of P4P schemas.

An attendant concept to P4P is the high-performance network, which has been 
advanced by a number of insurers and benefit management consultants. The propo-
nents of these high-performance networks suggest that networks created by selecting 
only higher quality doctors should intrinsically be cheaper and better. Some develop 
a doctor quality index or cost-efficiency index and produce elaborate and impressive 
looking diagrams that seem to indicate that high-quality, high-cost doctors can deliver 
substantial improvements in cost and quality to purchasers of networks comprised of 
these physicians [45]. What remains a nagging issue in many of these special strate-
gies is that there are very few solid examples of proof of concept. Most descriptions 
of special networks for incentive programs describe how it might be likely, reason-
ably, to derive cost savings and quality improvement from these systems, but very 
little solid evidence exists. There is even some concern that the value may not be 
there after all, despite the compelling, intuitive logic [46, 47]. The concern that high 
variability in claims data and individual practice composition might affect the year-
over-year stability of an individual provider’s quality rank also remains untested.

 Methodology Issues with Pay for Performance

One of the most serious challenges to identifying high-quality physicians or net-
works is the issue of methodology. These challenges can be broken down into a 
number of components. A whole industry has developed to help insurers understand 
that regression to the mean and sampling bias may be responsible for high claimed 
levels of value and return on investment.

First, there are no standardized methods for identifying what a high-quality phy-
sician is, particularly at the specialist level, although there is a plethora of proposals. 
Similarly, cost-effectiveness remains problematic because researchers are still 
struggling to identify appropriate levels of utilization and costs. Areas of low utili-
zation and cost, for example, may just as likely represent underutilization of ser-
vices as optimal utilization. The optimal level of utilization or performance is not 
easily determined across the very wide range noted around the country. Arbitrary set 
points for aggregate indices are highly challenging for most researchers to defend.

A second major issue is the high levels of variation that clinicians encounter in the 
care of patients due to patient demographics, overall access to standards of care, ill-
ness burden, and genetics. Often, the number of patients who are treated by indi-
vidual physicians, and even hospitals, may be too low to achieve the statistical 
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significance to determine whether the hospital or physician represents either a star or 
an underperformer. The work of Barbara McNeil and team at Harvard has described 
how difficult the simple creation of appropriate statistics can be [48]. Indeed, this 
team has openly wondered whether it is even possible to calculate statistics at the 
provider level that will identify them as high-performing physicians [48, 49].

The issues of statistics become particularly significant when payment is applied 
to provider selection in special networks. Frankly, it is difficult to understand why 
more legal challenges to P4P activities have not occurred, particularly when there is 
economic credentialing and physicians are threatened with exclusion from high- 
quality networks. The implication that someone who does not receive a high- 
performance award is necessarily a lower performer is one that does not sit well 
with those who do not receive such awards (which, under the schemas, may indeed 
represent a majority of physicians rather than a minority).

From a statistical perspective, high levels of variation also are noted in the longi-
tudinal performance of providers at both the institutional and the individual levels. 
This is logically related to the necessary use of small numbers of data elements in 
the calculation of many of the statistics used and the inherent variability of the 
medical care delivery system and patients themselves. This is a profound weakness 
in the logic behind special networks. Typically, physicians who are in the star stra-
tum in 1 year may not be in subsequent years due to changes in the patient popula-
tion (e.g., the death of several very ill patients) or practice styles (e.g., the addition 
of a new partner). Physicians often correctly point to demographic and illness- 
varied differences in their patient populations that can result in this variation, as well 
as the normal variation in the way medical care is needed and delivered. Physicians 
are increasingly demanding security or risk adjustment in some meaningful form to 
accompany profiling efforts to eliminate this effect [50].

It is clear that not paying attention to methodology can result in considerable 
stress. Identification by the Healthcare Financing Administration (now CMS) of 
high- and low-quality hospitals based on mortality rates serves as an example of a 
spectacular mistake in the past century [51, 52]. While our understanding of statis-
tics has become more sophisticated and these types of errors no longer occur, sub-
tleties remain problematic.

Another issue in the development of high-quality physicians and high-quality 
networks is that risk follows premium. Many new and adaptive healthcare products 
initially show decreased premium costs and high quality as they received an influx 
of healthy, early-to-doctor patients who do not have concerns about risks and cov-
ered services as a result of underlying illness. As time goes on, and the products gain 
wider community support, increased numbers of ill patients result in anti-selection 
pressures that normalize the results of the initial experience and suggest that initial 
results from the cherry picking that occurs in many new products are often not sus-
tainable as the patient population enlarges to a significant number of individuals and 
high-risk populations. Over time, costs and payer premiums rise as demographics 
normalize with the population.

Assuming that some agreed upon metric for quality could be found, another 
problem identified in seeking to group high-quality doctors into select networks 
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comes from the basic observation that physicians are unevenly distributed geo-
graphically with respect to the quality of their services. Often, clumps of doctors 
with a desired skill level or service notably occur in certain locations with the 
absence of doctors with these skills in others. Aside from the fact that there is no 
constant and universally accepted definition of high-quality doctors, the effect is the 
inability to provide a network with even geographic coverage. Almost from the 
beginning, exceptions are necessary to allow areas that do not have star doctors to 
permit network coverage under geographic dislocation studies at the health plan or 
employer level.

Many of the imperfections in a system for identifying and reimbursing high- 
quality providers are problematic, particularly if these systems are presented in net-
work brochures or the media. Not including all of the specialists in a large teaching 
hospital causes concern where specialization is occurring on their part. Similarly, 
physicians included on the list of high-quality doctors who are well recognized by 
the medical community as not being of high quality undermine the credibility of the 
system. Type I (when you believe your hypothesis is true when it is not) and Type II 
(when you believe it is not true when it is) errors in any methodology are common 
and can hurt the credibility of P4P initiatives as they are exploited in a competitive 
environment.

The administration of health-quality awards is vulnerable to operational dilem-
mas that can become major issues and occupy a considerable amount of 
 administrative time for those managing the programs. Graded, continuous systems 
(rheostat) often result in arguments between physicians and the measurement team 
as to the level achieved. More discontinuous methods (such as a series of switches 
or points) also result in arguments about the validity of that particular system. The 
use of claims data, self-reported data, or other sources of information in the grading 
system presents new challenges of interpretation and administration.

Finally, one of the subtler problems encountered in P4P systems occurs in the 
form of political backlash. Hospital CEOs complain loudly that none of their depart-
ments have representative high-quality physicians as defined by a particular method. 
The reality of political pressures and the need to force every hospital into the cate-
gory of high quality is a very real problem for administrators of these systems and 
frequently undermines the validity of the process.

Clearly, P4P programs for quality need to acknowledge the real issues in the defi-
nition and measurement of quality. A number of systematic and nonsystematic fac-
tors can significantly affect the interpretation of results when payment is tied to a 
reward system for physicians. Flaws in the process of either identifying high quality 
or paying for it can significantly undermine the effort. However, there is hope. 
Ongoing efforts to address the issues raised are beginning to emerge, particularly 
with the creation of electronic health record systems, which can document physi-
cian performance and provide real-time feedback about areas targeted by P4P 
schema. Economics remains an important motivator of innovative solutions for 
pressures to change physician behavior.

In specific disease states, the ROI (or cost savings) is either appreciated in a short 
time frame (e.g., influenza vaccinations for a seasonal disease process) or over a 
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much longer time frame (e.g., the effect of LDL-C levels on morbidity and mortal-
ity). With a largely transient and migratory pattern of patients, the effectiveness of 
and financial case for P4P programs must be considered from the perspective of the 
administering organization. The ROI to the practice may be different than the ROI 
to the sponsoring organization or employer, who may see P4P costs as paying for 
something the physicians are supposed to be doing anyway. The costs can be stag-
gering, and it is incumbent upon the administering organizations that develop P4P 
programs to ensure that they have an adequate ROI. One could argue that the money 
saved may not be realized due to patients moving from one region to another, espe-
cially for a disease process such as one affected by cholesterol levels. Thus, subtle 
flows of money make the ROI calculations very pertinent based on who is paying 
and who is receiving the incentive payments.

 Physician Payment Strategies

Much of the research on changing physician behavior suggests that methods are 
more effective when they target an individual physician at the point of care, as 
opposed to the entire organization. The locus of the analysis and the granularity of 
the assessments can have a significant impact on the likelihood of physician 
 motivation and behavior change toward the desired effects. Certain approaches have 
some common sense in the undertaking of them, such as paying physicians more for 
each patient with diabetes for whom major categories of preventive medicine and 
intervention occur. Whether these indicators are HEDIS measures or another data 
set developed by a consortium, beginning to move the quality needle is a key point 
in the P4P programs.

A number of approaches have been developed within the industry and with help 
from the federal government to address the issue of value assessment. Most efforts 
aimed at physicians have focused on payment for improved quality. These have 
recently included approaches such as the following:

 Quality Bonuses

Simple, straightforward approaches have ignored the complex calculus of determin-
ing value altogether and reimburse providers more for doing better work, under the 
belief that if poor quality work is costly, higher quality work should be worth more 
and save money. In what is often a zero-sum game where poorer quality physicians 
were paid less, this approach has some appeal and has been widely used in managed 
care and within disease management incentive programs.
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 Physician Consortium for Performance Improvement

The Physician Consortium for Performance Improvement (PCPI), in conjunction 
with the American Medical Association, seeks to develop quality measures that 
have value. They have developed over 300 different measures that are incorporated 
into a variety of payment algorithms used in industry [53].

 Medicare Access and CHIP Reauthorization Act

The Centers for Medicare & Medicaid Services (CMS) released a final rule in 
October 2016 that implements the Medicare Access and CHIP Reauthorization Act 
(MACRA) in which the well-known sustainable growth rate formula (SGR) was 
repealed. Without going into the details of MACRA, as they are beyond the depth of 
an introductory chapter on healthcare economics, a key feature that healthcare lead-
ers should be aware of is the implementation of an incentive program, referred to as 
the Quality Payment Program (QPP) [54]. The QPP includes two tracks for pay-
ment: the Merit-based Incentive Payment System (MIPS) and the Advanced 
Alternative Payment Models (APMs). MIPS requires providers to report perfor-
mance information in four categories: quality, improvement activities, advancing 
care information, and cost [55]. As part of this program, providers must acquire an 
electronic health record system and demonstrate the implementation of programs 
designed to capture information on the quality of the healthcare provided. Providers 
are evaluated in the categories to obtain a score that is placed on a scale from 0 to 
100 and benchmarked. Payment is commensurate with the score.

There are thus a number of physician-level assessment programs that have 
emerged over the past three decades that have been increasingly tied to payment 
directly at the provider level. Whether there is an actual return on investment for the 
payer notwithstanding, the implications for the individual provider are clear: more 
government intervention is likely to continue and evolve, particularly for clinicians 
caring for Medicare patients, as the government and payers continue to evolve their 
efforts to migrate from a predominantly volume-based to a value-based reimburse-
ment mode for healthcare delivery. This trend is also increasingly reflected in 
demands by large payers with increasing force in proportion to the control they have 
of patient reimbursement to clinicians.

It is clear from MACRA that value-based payment models are here to stay and 
details and modifications are sure to evolve that will impact how quality is defined, 
measured, and ultimately rewarded via payment. The onerous bureaucratic require-
ment applied by the government on physician practices has already lead to both a 
derivative industry of consultants organizing to try to figure it out and considerable 
physician backlash to the tedious processes and calculations involved in 
participation.
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 Future Trends

The future of patient safety and quality improvement vis-a-vis a financial perspec-
tive will continue to evolve, especially as the government and the private sectors 
realize that ballooning healthcare expenditures contribute substantially to the slow 
growth of our economy. In this chapter, we have sought to lay out the groundwork 
to begin thinking about how quality and various economic principles interact and 
how to construct an analysis that incorporates an economic and financial component 
to the quality calculus.

Whatever the future may bring with regard to varying payment schemes and 
incentive structures, the fundamentals of this chapter on economics and the role of 
the quality and safety manager in this arena will remain crucial to one’s ability to 
maneuver whatever the future may hold. Recently, the pendulum has swung toward 
significantly increasing government control over a myriad of highly complicated 
quality measurement strategies linked to payment. Political resistance to the bur-
densome bureaucracy that accompanies them may be more or less successful in the 
next decades.

As hospitals and physicians come under increasing scrutiny by payers and the 
government, more efforts will continue to be made to reimburse clinicians based on 
the quality of care they provide, as defined by the rulemaking process. Understanding 
the rules and the basics of economics and business is ignored at one’s peril.
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Chapter 10
External Quality Improvement: 
Accreditation, Certification, and Education

Antoine Kfuri, Nancy L. Davis, and Angelo P. Giardino

 Executive Summary

Due to demonstrated gaps in quality and the demand for cost containment, 
efficiency- driven and consumer-oriented healthcare puts pressure on healthcare 
organizations to remain compliant with the overlapping roles and responsibilities of 
external review agencies, which are vested with important duties such as accredita-
tion, physician profiling, public reporting, and benchmarking. Today, most health-
care organizations have established quality programs in response to certification 
requirements of, or in compliance with, federal and state legislation. Physician pro-
viders must be credentialed and certified on a regular basis by their state licensing 
boards. Managed care and nursing home participation in Medicare or Medicaid 
programs requires compliance with standards from state and federal regulatory 
agencies. State regulations for health plans doing business in a given state vary in 
their requirements for review or accreditation.

We define external quality improvement as the review of a physician or health-
care organization’s performance by an external or outside body. Some external 
review systems have a legal statutory basis and are mandatory, while others are 
voluntary in nature. Their importance lies in the fact that these approaches are 
undertaken by independent organizations acting on behalf of the federal govern-
ment, state health departments, or their own agencies. Some systems are confiden-
tial, and others are entirely open to public scrutiny. Their ultimate goals are to 
review, evaluate, and rank healthcare organizations based on explicit standards and 
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measurements which can result in significant financial or nonfinancial incentives 
and sanctions.

Cost-containment efforts are constantly challenging the healthcare industry 
which strives to maintain quality and add value to its delivery system. The Office of 
the Actuary for the Centers for Medicare and Medicaid Services (CMS) stated in its 
forecast summary that health spending for the period 2015–2025 is projected to 
grow at an average rate of 5.8% per year (4.8% on a per capita basis) and grow 1.3% 
faster than the gross domestic product (GDP) per year over this same period [1]. As 
a result, the health share of GDP is expected to rise from 17.5% in 2014 to 20.1% 
by 2025 [1]. Under pressure from consumers, and in response to exigencies of the 
marketplace, insurers screen their network of physicians and monitor hospitals for 
quality and access. Their findings of inappropriate variation and unexpected defi-
ciency generate quality improvement projects across the nation.

To qualify for reimbursement from the Centers for Medicare and Medicaid 
Services, hospitals must be reviewed by CMS or through accreditation by the Joint 
Commission. Legislative and regulatory mandates, market demands for accredita-
tion by consumer groups and payers, and quality improvement efforts by healthcare 
providers are the backbone for external quality improvement and define the critical 
role played by these accrediting organizations in the certification of quality in 
healthcare.

This chapter presents information on external quality improvement programs 
and organizations, including their most recent reports and updated changes. These 
recent changes have a direct influence on the accreditation and education processes, 
taking into consideration a more transparent and objectively assessed credentialing 
mechanism that reflects an evidence-based and patient-centered quality of care.

 Learning Objectives

After completion of this chapter, readers should be able to:

• Identify the foremost accrediting agencies and outline their roles and 
responsibilities

• Discuss the concepts of physician profiling, public performance reporting, and 
benchmarking

• Describe the Healthcare Effectiveness Data and Information Set (HEDIS)®, the 
Physician Quality Reporting System (PQRS), the CMS Five-Star Quality Rating 
System, the Accountable Care Organization (ACO), and the Baldrige Performance 
Excellence Program

• Discuss the certification and credentialing processes and their role in quality 
improvement

• Understand the role of continuing education in quality improvement
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 History

Beginning in the mid-1990s, American industries and manufacturers started regain-
ing their competitive edge among industrial nations by adopting Total Quality 
Management (TQM) [2] and Lean Manufacturing [3] to eliminate waste, thus 
reducing variation and improving efficiency. However, the escalating costs of work-
force health benefits kept US manufacturers and businesses at a competitive disad-
vantage in global markets. While it is true that our healthcare system is becoming 
technologically advanced, the cost of care far outstrips any perceived societal gains.

The Henry J.  Kaiser Family Foundation released the 2019 Employer Health 
Benefits Survey based on extensive data collected for the 2018 benefit period. For 
employer-sponsored health insurance, the average annual premium was $7188 for 
single coverage and $20,576 for family coverage, which represents a 4% and 5% 
increase, respectively, from the prior year. Notably, family coverage premiums have 
increased 22% since 2013 and 54% since 2008. The Kaiser report places these 
increases in context, pointing out that during the comparable period, worker’s wages 
increased 3.4% and inflation increased only 2%. On average, workers contributed 
18% of the premium for single coverage and 30% for family coverage in 2018, 
which amounts to $1242 and $6015, respectively. The average contribution amount 
has increased 25% over the last 5 years and 71% over the last 10 years. Additionally, 
82% of workers have a general annual deductible that must be met prior to services 
being paid for by the health plan. The average deductible for single coverage is 
$1655, which represents a 36% increase over the last 5 years and a 100% increase 
over the last 10 years. Even after meeting the deductible, most workers are also 
required to pay a copayment or coinsurance when they receive care. The average 
copayment is $25 to see a primary care physician, $40 for a specialist, and $326 per 
hospital admission. Average coinsurance rates are 18% for primary care, 19% for 
specialty care, and 20% for hospital stays [4].

The market demand for cost control is compounded by the baby boomer effect. 
A Health Affair 2015 Datawatch report showed that the Medicare per capita spend-
ing for beneficiaries with traditional Medicare over age 65 peaks among beneficia-
ries in the mid-1990s and then declines, varying by type of service with advancing 
age [5]. Between the years 2000 and 2011, the peak age for Medicare per capita 
spending increased from 92 to 96. The amount of Medicare per capita spending at 
peak age has also increased, from $9557 in 2000 (adjusted for inflation) to $15,015 in 
2011 if Part D is excluded and to $16,145 including Part D [5]. It is estimated that 
population aging will impact medical costs over the next five decades in the United 
States. Specifically, that aging will have a greater impact on per capita costs with 
regard to diseases for which the ratio of costs for older versus younger patients is 
greater, such as congestive heart failure (CHF), coronary artery disease (CAD), and 
diabetes [6]. The projected cost change per capita for aging was 48% for CAD and 
75% for CHF compared to a mere 4% change for asthma [6]. Alemayehu et al. also 
found that nearly one-third of lifetime expenditures are incurred during middle age 
and nearly half during the senior years [7].
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Healthcare reform is a precept intended to effect change in healthcare policy, to 
expand care options and patient access, and to improve the overall quality of health-
care. Through governmental legislation, healthcare reform seeks to decrease health-
care costs, expand available coverage and the populations served, and ensure the 
appropriate and timely delivery of healthcare services.

Historical Summary of Healthcare Reforms

1965 President Lyndon Johnson enacted legislation that introduced Medicare, 
covering both hospital (Part A) and supplemental medical (Part B) insur-
ance for senior citizens. The legislation also introduced Medicaid, which 
permitted the federal government to partially fund a program for the poor, 
with the program managed and co-financed by the individual states [8].

1985 The Consolidated Omnibus Budget Reconciliation Act of 1985 
(COBRA) amended the Employee Retirement Income Security Act of 
1974 (ERISA) to give some employees the ability to continue health insur-
ance coverage after leaving employment [9].

1996 The Health Insurance Portability and Accountability Act (HIPAA) not 
only protects health insurance coverage for workers and their families 
when they change or lose their jobs, it also made health insurance compa-
nies cover pre-existing conditions [10]. If such condition had been diag-
nosed before purchasing insurance, insurance companies are required to 
cover it after the patient has 1 year of continuous coverage. If such condi-
tion was already covered on their current policy, new insurance policies 
due to changing jobs, etc. have to cover the condition immediately.

1997 The Balanced Budget Act of 1997 introduced two new major federal 
healthcare insurance programs, Part C of Medicare and the State Children’s 
Health Insurance Program or SCHIP [11]. Part C formalized long- standing 
“Managed Medicare” (HMO, etc.) demonstration projects and SCHIP 
were established to provide health insurance to children in families at or 
below 200% of the federal poverty line. Many other “entitlement” changes 
and additions were made to Parts A and B of fee-for-service (FFS) Medicare 
and to Medicaid within an omnibus law that also made changes to the Food 
Stamp and other federal programs.

2000 The Medicare, Medicaid, and SCHIP Benefits Improvement and 
Protection Act (BIPA) effectively reversed some of the cuts to the three 
named programs in the Balanced Budget Act of 1997 because of congres-
sional concern that providers would stop providing services.

2003 The Medicare Prescription Drug, Improvement, and Modernization Act 
(also known as the Medicare Modernization Act or MMA) introduced sup-
plementary optional coverage within Medicare for self-administered pre-
scription drugs and, as the name suggests, also changed the other three 
existing parts of Medicare law.

(continued)
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CMS’ Center for Clinical Standards and Quality (CCSQ) has a steadfast focus on 
improving outcomes, beneficiaries’ experience of care, and population health, while 
also aiming to reduce healthcare costs through improvement. CMS has various 
quality initiatives that touch every aspect of the healthcare system. Some initiatives 
focus on publicly reporting quality measures for nursing homes, home health agen-
cies, hospitals, and kidney dialysis facilities. Consumers can use the quality mea-
sures information that is available on www.medicare.gov for these healthcare 
settings to assist them in making healthcare choices or decisions.

 Quality Initiatives

Since 1965, several changes have been made to these programs. In 1982, the Tax 
Equity and Fiscal Responsibility Act made it easier and more attractive for health 
maintenance organizations to contract with Medicare and expanded CMS’ quality 
oversight efforts through Peer Review Organizations (PROs). PROs scrutinize med-
ical case records and disallow payment to hospitals whenever a physician’s care is 
judged to be unnecessary or inadequate.

2010 The Patient Protection and Affordable Care Act, called PPACA or ACA 
but also known as Obamacare, was enacted, providing for the phased intro-
duction over multiple years of a comprehensive system of mandated health 
insurance reforms designed to eliminate “some of the worst practices of 
the insurance companies”—pre-existing condition screening and premium 
loadings, policy cancellations on technicalities when illness seems immi-
nent, and annual and lifetime coverage caps. It also sets a minimum ratio 
of direct healthcare spending to premium income and creates price compe-
tition bolstered by the creation of three standard insurance coverage levels 
to enable like-for-like comparisons by consumers and a web-based health 
insurance exchange where consumers can compare prices and purchase 
plans. The system preserves private insurance and private healthcare pro-
viders and provides subsidies in the form of income tax reductions to 
enable lower-income Americans to buy insurance. PPACA also made many 
changes to the 1997, 2000, and 2003 laws that had previously changed 
Medicare and further expanded eligibility for Medicaid (that expansion 
was later ruled by the Supreme Court to be at the discretion of the states).

2015 The Medicare Access and CHIP Reauthorization Act (MACRA) made 
significant changes to the process by which many Medicare Part B services 
are reimbursed and also extended SCHIP.
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 Quality Improvement Organizations

The term Peer Review Organization or PRO was officially changed to Quality 
Improvement Organization (QIO) as per the Federal Register on May 24, 2002, in 
large part, to reflect this new emphasis on population-based quality improvement 
[12]. CMS contracts with QIOs in 3-year cycles, referred to as Scope of Work. Due 
to escalating expenditures, and in response to the Balanced Budget Act of 1997, 
CMS continues to develop quality improvement programs in hospitals, physicians’ 
offices, home health agencies, and nursing homes. The QIO Program is a key com-
ponent of CMS’ broad agenda to improve care for Medicare beneficiaries [13]. 
CMS’ quality agenda includes public reporting of quality measures, known as 
National Quality Initiatives, to help Medicare beneficiaries make informed choices 
about local healthcare services. CMS’ quality improvement program includes pay- 
for- performance demonstrations, payment and coverage policies, collaboration 
with state agencies to administer survey and certification programs for healthcare 
providers, and strategic alliances at the national level to create momentum for trans-
formational change at the local level [13].

 Accountable Care Organizations

Accountable Care Organizations (ACOs) are groups of doctors, hospitals, and other 
healthcare providers who come together voluntarily to give coordinated high- quality 
care to the patients they serve. Coordinated care helps ensure that patients, espe-
cially the chronically ill, get the right care at the right time, with the goal of avoiding 
unnecessary duplication of services and preventing medical errors [14]. When an 
ACO succeeds in both delivering high-quality care and spending healthcare dollars 
more wisely, it will share in the savings it achieves for the Medicare program.

Medicare offers several ACO programs, including:

• Medicare Shared Savings Program, for fee-for-service beneficiaries
• ACO Investment Model, for Medicare Shared Savings Program ACOs to test 

prepaid savings in rural and underserved areas
• Advance Payment ACO Model, for certain eligible providers already in or inter-

ested in the Medicare Shared Savings Program
• Comprehensive End-Stage Renal Disease (ESRD) Care Initiative, for beneficia-

ries receiving dialysis services
• Next Generation ACO Model, for ACOs experienced in managing care for popu-

lations of patients
• Pioneer ACO Model, for healthcare organizations and providers already experi-

enced in coordinating care for patients across care settings [14]

A. Kfuri et al.
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 Medicare Access and CHIP Reauthorization Act (MACRA) 
Quality Payment Program

Beginning January 1, 2017, CMS was required by law to implement a quality pay-
ment incentive program, referred to as the Quality Payment Program, which was 
designed to reward value and outcomes in one of two ways: the Merit-based 
Incentive Payment System (MIPS) or Advanced Alternative Payment Models 
(APMs). Clinicians and practices choose which of these two tracks to follow based 
on practice size, specialty, location, and patient population [15].

 Merit-Based Incentive Payment System

MIPS updates and consolidates previous programs that include the Medicare 
Electronic Health Records (EHR) Incentive Program for Eligible Clinicians, 
Physician Quality Reporting System (PQRS), and the Value-Based Payment 
Modifier (VBM). Within MIPS, performance is measured through the data that eli-
gible clinicians report in four areas:

• Quality: Category covers the quality of the care delivered, based on performance 
measures created by CMS and medical professional and stakeholder groups. Six 
measures of performance are selected that best fit the eligible clinician’s practice.

• Improvement activities: Category includes an inventory of activities that are 
meant to improve care processes, enhance patient engagement in care, and 
increase access to care. The inventory allows the clinician to choose the activities 
appropriate to his or her practice.

• Promoting interoperability: Category focuses on patient engagement and the 
electronic exchange of health information using certified EHR technology. High 
performers proactively share information with other clinicians or the patient in a 
comprehensive manner.

• Cost: The cost of the care provided is calculated by CMS based on the clinician’s 
Medicare claims. MIPS uses cost measures to gauge the total cost of care during 
the year or during a hospital stay [16].

 Advanced Alternative Payment Models

An Alternative Payment Model (APM) is a payment approach that provides eligible 
clinicians added incentive payments to provide high-quality and cost-efficient care. 
APMs can apply to a specific clinical condition, a care episode, or a population [17]. 
Advanced APMs, which are a track of the CMS Quality Payment Program, meet these 
three criteria: (1) participants are required to use certified EHR technology, (2) pay-
ment is based on quality measures comparable to those used in MIPS, and (3) either the 
APM is a Medical Home Model expanded under CMS Innovation Center authority or 
participants are required to bear significant financial risk [18]. Table 10.1 lists the range 
of conditions, episodes, and populations addressed in the Advanced APMs approach.

10 External Quality Improvement: Accreditation, Certification, and Education



252

Table 10.1 CMS listing of 2019 advanced APMs

Advanced APM Overview

Bundled Payments for 
Care Improvement 
(BPCI) Advanced

The Bundled Payments for Care Improvement (BPCI) initiative is a 
model of care which links payments for the multiple services 
beneficiaries receive during a clinical episode of care

Comprehensive ESRD 
Care (CEC) – Two- 
Sided Risk

The Comprehensive ESRD Care (CEC) Model is designed to identify, 
test, and evaluate new ways to improve care for Medicare beneficiaries 
with end-stage renal disease (ESRD). Through the CEC Model, CMS 
partners with healthcare providers and suppliers to test the 
effectiveness of a new payment and service delivery model in 
providing beneficiaries with person-centered, high-quality care

Comprehensive 
Primary Care Plus 
(CPC+)

Comprehensive Primary Care Plus (CPC+) is a national advanced 
primary care medical home model that aims to strengthen primary care 
through regionally based multi-payer payment reform and care delivery 
transformation

Medicare Shared 
Savings Program – 
Track 2, Track 3, Level 
E of the BASIC track, 
the ENHANCED track

The Shared Savings Program is a voluntary program that encourages 
groups of doctors, hospitals, and other healthcare providers to come 
together as an ACO to provide coordinated, high-quality care to their 
Medicare patients. ACOs participating in Track 2, Track 3, Level E of 
the BASIC track, and the ENHANCED track may share in savings or 
repay Medicare losses depending on performance. These ACOs may 
share in a greater portion of savings than ACOs participating in Track 1 
or Levels A, B, C, or D of the BASIC track. ACOs in the ENHANCED 
track take on the greatest amount of risk but may share in the greatest 
portion of savings if successful

Medicare Accountable 
Care Organization 
(ACO) Track 1+ 
Model

The Medicare ACO Track 1+ is a time-limited model for Track 1 
Medicare Shared Savings Program ACOs. Track 1+ Model ACOs 
assume limited downside risk (less than Track 2 or Track 3)

Next Generation ACO 
Model

Building upon experience from the Pioneer ACO Model and the Shared 
Savings Program, the Next Generation ACO Model offers a new 
opportunity in accountable care – one that sets predictable financial 
targets, enables providers and beneficiaries greater opportunities to 
coordinate care, and aims to attain the highest quality standards of care

Oncology Care Model 
(OCM) – Two-Sided 
Risk

Under the Oncology Care Model (OCM), physician practices have 
entered into payment arrangements that include financial and 
performance accountability for episodes of care surrounding 
chemotherapy administration to cancer patients

Comprehensive Care 
for Joint Replacement 
(CJR) Payment Model 
(Track 1-CEHRT)

The Comprehensive Care for Joint Replacement (CJR) model aims to 
support better and more efficient care for beneficiaries undergoing the 
most common inpatient surgeries for Medicare beneficiaries: hip and 
knee replacements

Vermont Medicare 
ACO Initiative (as part 
of the Vermont 
All-Payer ACO Model)

The Vermont All-Payer Accountable Care Organization (ACO) Model 
is the Centers for Medicare & Medicaid Services’ (CMS) new test of 
an alternative payment model in which the most significant payers 
throughout the entire state – Medicare, Medicaid, and commercial 
healthcare payers – incentivize healthcare value and quality, with a 
focus on health outcomes, under the same payment structure for the 
majority of providers throughout the state’s care delivery system and 
transform healthcare for the entire state and its population

(continued)
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 CMS Quality Rating Systems

CMS has created a number of quality rating systems to help consumers, their fami-
lies, and caregivers compare services. The ratings support the efforts of CMS to 
improve the level of accountability for the care provided by physicians, hospitals, 
and other providers, as well as drive improvements in Medicare quality [19]. 
Table 10.2 below describes the CMS quality rating systems.

 Healthcare Effectiveness Data and Information Set (HEDIS)

The Healthcare Effectiveness Data and Information Set (HEDIS) is a widely-used 
set of performance measures in the managed care industry, developed and main-
tained by the National Committee for Quality Assurance (NCQA) [20]. HEDIS is a 
tool used by more than 90% of America’s health plans to measure performance on 
important dimensions of care and service. HEDIS consists of 94 measures address-
ing a broad range of important health issues across six domains of care: the effec-
tiveness, access/availability, and experience of care; utilization/risk-adjusted 
utilization; health plan descriptive information; and measures collected using elec-
tronic clinical data systems [20].

Table 10.1 (continued)

Advanced APM Overview

Maryland All-Payer 
Model (Care Redesign 
Program)

The Care Redesign Program (CRP) is a voluntary program within the 
Maryland All-Payer Model that advances efforts to redesign and better 
coordinate care in Maryland. The CRP provides hospitals participating 
in the Maryland All-Payer Model the opportunity to partner with and 
provide incentives and resources to certain providers. In exchange, 
suppliers offer activities and processes that aim to improve quality of 
care and reduce the growth in total cost of care for Maryland Medicare 
beneficiaries

Maryland Total Cost of 
Care Model (Maryland 
Primary Care Program)

The Maryland Total Cost of Care Model builds on the success of the 
Maryland All-Payer Model by creating greater incentives for healthcare 
providers to coordinate with each other and provide patient-centered 
care and by committing the state to a sustainable growth rate in per 
capita total cost of care spending for Medicare beneficiaries

Maryland Total Cost of 
Care Model (Care 
Redesign Program)

The Care Redesign Program (CRP) allows hospitals to make incentive 
payments to non-hospital healthcare providers who partner and 
collaborate with the hospital and perform care redesign activities aimed 
at improving quality of care. A participating hospital may only make 
incentive payments if it has attained certain savings under its fixed 
global budget and the total amount of incentive payment made cannot 
exceed such savings

Adapted from “Advanced Alternative Payment Models (APMs)” by the Centers for Medicare & 
Medicaid Services, 2019. Retrieved from https://qpp.cms.gov/apms/advanced-apms
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Individual measures revolve around screening, prevention and wellness, chronic 
condition management, measures targeted toward children and adolescents, mea-
sures targeted toward older adults, measures of value and utilization, as well as 
consumer and patient engagement and experience.

Because so many plans use HEDIS, and because the measures are so specifically 
defined, HEDIS can be used to make comparisons among plans. To ensure that 
HEDIS stays current, the NCQA has established a process to evolve the measure-
ment set each year through its Committee on Performance Measurement.

 Baldrige National Quality Program

The Malcolm Baldrige National Quality Improvement Act of 1987 was signed by 
President Ronald Reagan, establishing the program and making quality a national 
priority. Today, the Baldrige National Quality Program is being modeled in more 
than 40 states, Europe, and the Far East.

The Baldrige Excellence Framework [21] is widely used as an assessment and 
improvement tool. In 1999, the categories of education and healthcare were added 
to the original three categories of manufacturing, service, and small business. In 
2007, a nonprofit category was added. To date, more than 1600 US organizations 
have applied for the Baldrige Award within the more than 30 independent Baldrige- 
based state and regional award programs, covering nearly all 50 states. The leader-
ship and performance management framework for the healthcare sector empowers 
health organizations to accomplish their mission, improve results, and become more 
competitive. The seven critical areas of focus of the Baldrige Excellence Framework 
in Health Care [22] are displayed in Fig. 10.1.

The Baldrige Health Care Criteria are designed to help organizations use an inte-
grated approach to organizational performance management, resulting in the fol-
lowing goals:

• Improved healthcare quality
• Improved organizational sustainability
• Improved organizational effectiveness
• Improved organizational capabilities
• Improved organizational learning
• Delivery of value to patients
• Delivery of value to customers
• More effective healthcare provider
• More capable healthcare provider
• Improved provider learning

The criteria are embedded in core values and concepts. They are applicable to 
high-performing healthcare organizations that integrate key performance and opera-
tional requirements within a results-oriented framework which create a basis for 
action and feedback. Every healthcare application is examined and scored through 
consensus on a point value system. The items that are evaluated under the criteria 
framework are displayed in Table 10.3 [22].

10 External Quality Improvement: Accreditation, Certification, and Education
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Fig. 10.1 Baldrige Excellence Framework’s seven critical areas of focus. Reprinted from 
“2017–2018 Baldridge Excellence Framework: A Systems Approach to Improving Your 
Organization’s Performance (Health Care)” by US Department of Commerce, National Institute of 
Standards and Technology, 2017. Retrieved from https://www.nist.gov/baldrige

Table 10.3 2017 Baldrige Health Care criteria for performance excellence item listing

Criteria Item listing

1. Leadership 1.1 Senior Leadership
1.2 Governance & Societal Contributions

2. Strategy 2.1 Strategy Development
2.2 Strategy Implementation

3. Customers 3.1 Customer Listening
3.2 Customer Engagement

4. Measurement,  
Analysis, and 
Knowledge 
Management

4.1 Measurement, Analysis, and Improvement of Organizational Performance
4.2 Information and Knowledge Management

5. Workforce 5.1 Workforce Environment
5.2 Workforce Engagement

6. Operations 6.1 Work Processes
6.2 Operational Effectiveness

7. Results 7.1 Health Care and Process Results
7.2 Customer-Focused Results
7.3 Workforce-Focused Results
7.4 Leadership and Governance Results
7.5 Financial, Market, and Strategy Results

Adapted from “Baldrige Health Care Criteria for Performance Excellence Categories and Items” 
by US Department of Commerce, National Institute of Standards and Technology, 2019. Retrieved 
from https://www.nist.gov/baldrige/baldrige-criteria-commentary-health-care
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Evaluators use the Steps Toward Mature Processes to help identify and assess 
appropriate scores relative to the organization’s level of performance in each of the 
areas of focus [21] (see Fig. 10.2). Every applicant receives a detailed feedback 
report based on an independent external assessment conducted by a panel of spe-
cially trained, recognized experts [23].

Fig. 10.2 Baldrige Excellence Framework Steps Toward Mature Processes scoring aid. Reprinted 
from “2017–2018 Baldridge Excellence Framework: A Systems Approach to Improving Your 
Organization’s Performance (Health Care)” by US Department of Commerce, National Institute of 
Standards and Technology, 2017. Retrieved from https://www.nist.gov/baldrige

10 External Quality Improvement: Accreditation, Certification, and Education
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The criteria for performance excellence emphasize continuous performance 
improvement, innovation, and the integration of processes and results. The Baldrige 
Criteria, Lean, and Six Sigma are complementary; many organizations use Baldrige 
to develop an overall performance map to identify areas that need improvement and 
then use Six Sigma, Lean, or both to design operations or improve processes within 
the organization.

Case Study • • •

The Baldrige Application
This is a hypothetical applicant, Arroyo Fresco Community Health Center, 

used for Baldrige training exercises. The full case study is available at the 
National Institute of Standards and Technology’s Baldrige Performance 
Excellence Program website [24].

 A) Application responses of the hypothetical applicant, Arroyo Fresco 
Community Health Center (AF), addressing criteria item 4.1: 
Measurement, Analysis, and Improvement of Organizational Performance.

Item Worksheet: Item 4.1

Measurement, Analysis, and Improvement of Organizational Performance

Relevant Key Factors

4.1a Performance Measurement
A key element of AF’s measurement, analysis, and improvement of organiza-
tional performance is its automated FOCUS scorecard, which uses a commer-
cially available balanced scorecard software application customized to reflect 
the key measures needed by AF to track daily operations and overall organi-
zational performance.

4.1b Performance Analysis and Review
Using the FOCUS scorecard posted on the intranet for progress against plan 
and performance against relevant comparisons, senior leaders review organi-
zational performance monthly. They use a variety of analytical methods to 
ensure that conclusions are valid.

4.1c Performance Improvement
Senior leaders use performance review findings and key comparative and 
competitive data to project future performance based on an extrapolation of 
historic trends—unless they can identify an anticipated action or change in 
circumstances that will result in a discontinuous change. Any differences in 
these projections and those originally projected are identified, discussed, and 
reconciled.

(continued)
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 Accreditation and Certification

Accreditation and certification are quality improvement and assurance processes 
that entail review by an external body to ensure an organization, facility, or provider 
meets recognized standards of care, competencies, and regulations. The accredita-
tion process in particular helps streamline operations, identify gaps in compliance, 

Adapted from “2017 Baldrige Case Study: Arroyo Fresco Community 
Health Center” by US Department of Commerce, National Institute of 
Standards and Technology, 2017. Retrieved from https://www.nist.gov/
baldrige/2017-arroyo-fresco-community-health-center-case-study

 B) Baldrige feedback report addressing Arroyo Fresco Community Health 
Center’s performance on criteria item 4.1: Measurement, Analysis, and 
Improvement of Organizational Performance.

4.1 Measurement, Analysis, and Improvement of Organizational Performance
Your score in this Criteria item for the Consensus Review is in the 30–45 
percentage range.

Strengths
4.1(a) Real-time integration of data into the FOCUS scorecard enables mea-
surement agility, with the ability to update any FOCUS area quickly as needs 
are identified or circumstances change. This agility may help AF provide effi-
cient and effective care.

4.1(b) The customizable FOCUS scorecard aligns data and information pulled 
from the electronic health record (EHR) and other systems. Metrics are 
aligned with the SPP to track progress on achieving strategic objectives and 
action plans.

Opportunities for Improvement
4.1(b,c) It is not clear how AF systematically tracks progress on achieving 
action plans and strategic objectives and closes gaps between actual and pro-
jected performance or how some measures align with objectives or the vision. 
For example, some FOCUS data and action plans do not include measures or 
milestones…In addition, some measures are annual and do not clearly align 
with objectives….Alignment and measurement of progress against stated 
objectives may help AF better allocate resources to close gaps and improve 
patients’ health.

Adapted from “2017 Baldrige Case Study: Arroyo Fresco Community 
Health Center” by U.S.  Department of Commerce, National Institute of 
Standards and Technology, 2017. Retrieved from https://www.nist.gov/
baldrige/2017-arroyo-fresco-community-health-center-case-study.
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improve quality of care, and decrease variation in care practices across departments. 
There are several external agencies, including regulatory ones, that assist with med-
ical quality management, accreditation, and certification efforts. We present a syn-
opsis of these agencies that, along with QI efforts, assist in leading to safer and more 
effective healthcare systems.

 National Committee for Quality Assurance

The National Committee for Quality Assurance (NCQA) is a private, 501(c)(3) non-
profit organization dedicated to improving healthcare quality. Since its founding in 
1990, NCQA has been a central figure in driving improvement throughout the 
healthcare system and helping to elevate the issue of healthcare quality to the top of 
the national agenda. The range of evaluative programs offered by NCQA is broad 
and includes accreditation, certification, and physician recognition programs [25]. 
These programs apply to organizations and individuals ranging from health plans 
(including health maintenance organizations [HMOs] and preferred provider orga-
nizations [PPOs]) to physician networks, medical groups, and even individual phy-
sicians. NCQA has helped to build consensus around important healthcare quality 
issues by working with large employers, policymakers, doctors, patients, and health 
plans to decide what is important, how to measure it, and how to promote 
improvement.

Survey teams of physicians and managed care experts, rather than staff, conduct 
NCQA’s accreditation survey process. In addition to an on-site review, NCQA 
requires submission of (and includes in the accreditation scoring process) data on 
key clinical and service measures such as mammography screening rates, smoking 
cessation efforts, and consumer satisfaction (HEDIS). The State of Health Care 
Quality Report is produced annually by NCQA to monitor and report on perfor-
mance trends over time, track variations in patterns of care, and provide recommen-
dations for future quality improvement [26].

Among the most remarkable achievements influenced by systematic measure-
ment, reporting, and improvement of quality is the increase in the percentage of 
heart attack patients who are discharged from the hospital on beta-blocker drugs to 
prevent second, often fatal, heart attacks. When NCQA began measuring this life-
saving treatment in 1996, fewer than two in three patients were receiving the right 
care. But in 2016, nearly 86% of heart attack patients received beta-blockers, and 
every plan that reported on its performance had beta-blocker treatment rates of 80% 
or higher [27]. This single improvement has saved the lives of thousands of people. 
This is a prime example of a successful external quality improvement program that 
resulted in beta-blocker treatment rates so high and variation from plan to plan so 
low that it is almost uniformly adopted by healthcare providers. Notably, this mea-
sure has been retired from the HEDIS data set and replaced by a measure of persis-
tence of treatment. Health plans in every state, the District of Columbia, and Puerto 
Rico are NCQA accredited. These plans cover 109 million Americans or 70.5% of 
all Americans enrolled in health plans.

A. Kfuri et al.
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 Utilization Review Accreditation Commission

Founded in 1990, the Utilization Review Accreditation Commission (URAC) is the 
independent leader in promoting healthcare quality through accreditation, certification, 
and measurement. URAC is a nonprofit organization developing evidence- based mea-
sures and standards through inclusive engagement with a range of stakeholders com-
mitted to improving the quality of healthcare [28]. Their portfolio of accreditation and 
certification programs span the healthcare industry, addressing healthcare manage-
ment, healthcare operations, health plans, pharmacies, telehealth providers, physician 
practices, and more. URAC accreditation is a symbol of excellence for organizations 
to showcase their validated commitment to quality and accountability [28].

URAC’s accreditation programs vary widely and include, but are not limited to, 
health plans; healthcare management programs, including case and disease manage-
ment programs; pharmacy and accountable care organizations; and provider inte-
gration and coordination programs [29]. Any organization that has to meet specific 
standards, including hospitals, HMOs, PPOs, ACOs, healthcare centers, health 
plans, health networks, and provider groups can seek accreditation in case and 
health utilization management, including workers’ compensation, disease manage-
ment, consumer education and support programs, and HIPAA privacy and security 
accreditation programs [29]. URAC’s Pharmacy Quality Management Accreditation 
programs include the Specialty Pharmacy Accreditation, Community Pharmacy 
Accreditation, Pharmacy Benefit Management Accreditation, and the Drug Therapy 
Management Accreditation [29].

URAC offers two accreditations for health plans: a Health Plan Accreditation and 
a Health Plan with Health Insurance Marketplace Accreditation, which allows health 
plans to participate in health insurance exchanges in all 50 states and the District of 
Columbia. Measuring health plan quality and performance is important to help con-
sumers make an informed choice. Measuring performance, and the public reporting 
of results, is central to monitoring quality and quality improvement, as well as hold-
ing health plans and their providers accountable for the care they provide.

 The Joint Commission

Founded in 1951, the Joint Commission evaluates and accredits nearly 21,000 
healthcare organizations and programs in the United States, including hospitals and 
healthcare organizations that provide ambulatory and office-based surgery, behav-
ioral health services, home healthcare, nursing care center services, and laboratory 
services. An independent, not-for-profit organization, the Joint Commission is the 
nation’s oldest and largest standards setting and accrediting body in healthcare. It 
also has two nonprofit affiliate organizations: the Joint Commission Center for 
Transforming Healthcare aims to solve healthcare’s most critical safety and quality 
problems, and Joint Commission Resources (JCR) provides consulting services, 
educational services, and publications; Joint Commission International, a division 
of JCR, accredits and certifies international healthcare organizations.
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The Joint Commission’s state-of-the-art standards focus on patient safety and 
quality of care. Standards are updated regularly to reflect the rapid advances in 
healthcare and medicine. The hospital accreditation standards number more than 
250 and address everything from patient rights and education, infection control, 
medication management, and preventing medical errors to how the hospital verifies 
that its doctors, nurses, and other staff are qualified and competent; how it prepares 
for emergencies; and how it collects data on its performance and uses that data to 
improve itself [30]. To earn and maintain the Joint Commission’s Gold Seal of 
Approval®, an organization undergoes an on-site survey by a Joint Commission 
survey team at least once every 3 years. (Laboratories are surveyed every 2 years.) [31]

In 2004, the Joint Commission began using a new accreditation process called 
Shared Visions-New Pathways, which shifts the focus from survey preparation to the 
continuous improvement of operational systems that directly affect the quality and 
safety of patient care [32]. With the active engagement of physicians and other care-
givers, the new accreditation process emphasizes periodic performance reviews, on- 
site surveys directed by the priority focus process, and on-site evaluations of 
compliance with standards relating to patients’ care experience [33]. In 2006, the 
Joint Commission began conducting on-site accreditation surveys and certification 
reviews on an unannounced basis [33].

In 2002, the Joint Commission established its National Patient Safety Goals 
(NPSGs) program, and the first set of NPSGs was effective January 1, 2003 [34]. 
The NPSGs were established to help accredited organizations address specific areas 
of concern in regard to patient safety. In 2017, National Patient Safety Goal 07.06.01 
(implement evidence-based practices to prevent indwelling catheter-associated uri-
nary tract infections) expanded for inclusion in the Nursing Care Center Accreditation 
program and has also been revised for the Hospital and Critical Access Hospital 
Accreditation programs. Previously, a note for the NPSG excluded pediatric popu-
lations. That note has been removed based on new evidence-based practices. A new 
note provides references and links to supporting literature [34].

Also, in 2017, there are new and revised elements of performance for the Hospital 
and Critical Access Hospital Accreditation. The Joint Commission requires a qual-
ity improvement program in all hospitals with residency training programs. Hospitals 
devise QI programs based on the Commission’s guidelines for “practitioner- specific” 
data collection in the areas of patient care, medical and clinical knowledge, and 
practice-based learning and improvement. Those QI programs are then incorporated 
into residency training manuals as core competencies in quality management.

 International Organization for Standardization

International Organization for Standardization (ISO) is an independent, non- 
governmental international organization with a membership of 163 national stan-
dards bodies. It is the world’s largest developer and publisher of international 
standards and comprises a network of the national standards institutes of multiple 
countries [35]. ISO has published more than 21,000 International Standards and 
related documents, covering almost every industry, from technology, food safety, 
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and agriculture, to healthcare. The vast majority of ISO standards are specific to a 
particular process or industry. However, ISO 9001 is limited to quality [36] and yet 
is a generic management system of standards, meaning that the same standard can 
be applied to any organization, large or small, in any sector and to any business, 
government agency, or healthcare entity.

There are over one million companies and organizations in over 170 countries 
certified within the scope of ISO 9001. This standard is based on a number of qual-
ity management principles including a strong customer focus, the motivation and 
implication of top management, the process approach, and continual improvement. 
ISO 9001 puts greater emphasis on leadership engagement, helps address organiza-
tional risks and opportunities in a structured manner, uses multiple management 
systems, and addresses supply chain management [36]. It provides a framework for 
healthcare organizations to tackle the demands placed upon them. The standard is 
highly generic and versatile and is applicable to all healthcare organizations, regard-
less of their size or subsector. ISO 9001:2015 sets the criteria for a quality manage-
ment system and is the only standard that can be certified to [36] (although this is 
not a requirement). It is a useful framework with which to evaluate and improve 
quality and operations within a healthcare organization.

If a healthcare provider is certified in ISO 9001, any other survey process for 
healthcare quality certifications will be much simpler and less costly regarding both 
preparation and compliance demonstration. ISO certification helps improve docu-
mentation and patient records, while focusing on patient care, satisfaction, and 
safety. While ISO is not intended to replace the Joint Commission, URAC, NCQA, 
or CMS, it does make the compliance demonstration process much easier to man-
age, less time-consuming, and less costly. Some of the International Standards that 
are available for the healthcare industry are displayed in Table 10.4.

Table 10.4 Some of International Organization for Standardization’s available standards for 
healthcare

Tech 
committee # Title

TC 76 Transfusion, infusion and injection, and blood processing equipment for 
medical and pharmaceutical use

TC 84 Devices for administration of medicinal products and catheters
TC 121 Anesthetic and respiratory equipment
TC 150 Implants for surgery
TC 168 Prosthetics and orthotics
TC 170 Surgical instruments
TC 173 Assistive products
TC 194 Biological and clinical evaluation of medical devices
TC 198 Sterilization of healthcare products
TC 209 Cleanrooms and associated controlled environments
TC 210 Quality management and corresponding general aspects for medical devices
TC 215 Health informatics
TC 304 Healthcare organization management

Adapted from “Technical Committees” by International Organization of Standardization, n.d. 
Retrieved from https://www.iso.org/technical-committees.html?s=HEALTH_AND_
MEDICINE. Reprinted with permission
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 Physician Profiling

Physician profiling is a process whereby doctors are rated on measures and stan-
dards of quality of care and cost-efficiency. Physician profiling creates a way to 
compare physicians with their peers. It allows payers to compare networks, groups, 
and individual physicians with metrics that track quality, utilization, cost, and pre-
scribing practices against group, network, and national benchmarks. Showing phy-
sicians how their performance compares to other physicians helps to improve 
clinical, quality, and cost-related outcomes. Physician profiling can also be used in 
the allocation of funds generated by shared savings and other pay-for-performance 
payment models.

Physicians must find the data and analytic methodologies credible for profiling 
to have the desired effect on physician behavior. For example, physicians must be 
convinced that the payer has addressed the challenge of comparing physicians with 
disparate patient populations. This can be accomplished with risk-adjusted effi-
ciency profiles that take into account the potential that a particular physician’s 
patients may present with an illness or disease that requires a greater degree of care, 
may be chronic rather than acute, and may differ in the duration of care than another 
physician’s patients.

The American Academy of Family Physicians (AAFP) has issued guidelines for 
a fair and effective physician performance reporting program [37]:

 1. Support the physician/patient relationship.
 2. Have as its purpose to assess and improve the quality of patient care and 

clinical outcomes.
 3. Clearly define what is being measured, how performance scores are cal-

culated, and how those scores are compared to peers.
 4. Utilize criteria for comparison purposes that are based on valid peer 

groups, evidence-based statistical norms, and/or evidence-based clinical 
policies.

 5. Select measurement goals which are actionable so physicians can easily 
act as needed to achieve improved quality of care.

 6. Involve physicians in the selection of performance measures and the 
development of a feedback process and appeals process.

 7. Explicitly describe the data sources on which measurement is based, e.g., 
administrative/claims, medical records, surveys, registry, etc.

 8. Clearly report on the validity, accuracy, reliability, and limitations of data 
utilized when reporting results and when providing physician feedback.

 9. Allow physicians to identify their individual patients who are not receiv-
ing indicated clinical interventions to support improvement relative to 
stated measurement.

 10. Provide physicians performance profiles and allow review and reconcili-
ation period prior to publication.

(continued)
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Physician profiling is more common in managed care. Profiling is based on cer-
tain data that is used to benchmark providers against other comparable providers, 
select and recruit providers into a managed care organization (MCO) network, and 
pay incentives to providers based on performance. Some examples of the metrics 
used in provider profiling include wait time to schedule an appointment, hospital 
admissions, emergency department visits, out-of-network referrals, member satis-
faction, and compliance with MCO clinical guidelines. MCOs can also use these 
data for utilization management and quality improvement initiatives targeting indi-
vidual providers and groups of providers.

 Public Reporting

Public reporting of healthcare quality data allows consumers, payers, and healthcare 
providers to access information about how clinicians, clinics, hospitals, long-term 
care facilities, and insurance plans perform on healthcare quality measures [38]. 
Report cards, also called citizen report cards, consumer reports, provider profiles, 
performance reports, quality assessment reports, score cards, league tables, and 
other reporting websites fall under the umbrella of public reports which serve to 
enable patients to compare provider performance on measures of healthcare quality 
and outcomes. These tools can also help providers assess their own practices and 
consider the performance of other providers.

Hospitals and other healthcare institutions are subject to public reporting. 
Healthcare quality data is often provided by regional collaboratives but can also be 
shared by health insurance plans as well as state, local, and federal government 
agencies. Public reporting of healthcare institutions began with rankings of the best 
hospitals in the nation based on mortality rates, medical errors, and possible infec-
tion rates. Such efforts have been successful. An important strategy is the public 
dissemination of timely, relevant, and reliable information on healthcare quality that 
can be used effectively by the consumer, healthcare payers, and hospitals. Advocates 
for public reporting argue that it will inject competition into the health system. In 
addition, it could help providers to improve by benchmarking their performance 
against others, encourage private insurers and public programs to reward quality 
and efficiency, and help patients make informed choices [39].

 11. Provide consumers adequate guidance about how to interpret the physi-
cian performance information and explicitly describe any limitations in 
the data in lay terms.

Reprinted with permission from Public Reporting of Physician Performance, 
Guiding Principles, 1999, Communications Copyright ©1999 American 
Academy of Family Physicians. All Rights Reserved
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Case Study • • •

Publishing Patient Reviews Online
The University of Utah Health Care (UUHC) system is made up of four 

hospitals and ten community clinics, with 1.4 million patient visits annually 
[40], and in 2012, it became the first health system in the United States to 
publish patient reviews online [41]. In order to understand and address 
increasingly frequent patient complaints—from scheduling delays and insuf-
ficient way finding to poor communication, inadequate care coordination, and 
lack of professionalism—UUHC began collecting patient feedback via the 
Press Ganey Medical Practice Survey and putting the results on its public 
website. It posts roughly 100,000 reviews a year, complete with 5-star ratings 
based on the survey data and unedited free-response comments, both positive 
and negative, unless they could be considered libelous or compromise patient 
privacy [41].

UUHC quickly discovered that the patient reviews were effective motiva-
tors. Physicians wanted to know how they measured up against their col-
leagues within the system and their peers across the country. System executives 
noted, “The natural tendency toward competition began to drive improve-
ments in patient satisfaction….High performers were recognized, and low 
performers were offered coaching” [40]. At the outset, only 4% of UUHC 
physicians ranked in the top 10th percentile for patient satisfaction compared 
to their peers nationally; by 2014, half of all physicians who had received at 
least 30 reviews scored in the top 10th percentile, and one-quarter were in the 
top percentile [42]. Transparency with patient reviews also served as a cata-
lyst for continuous innovation toward optimizing the patient experience. 
Improvements resulting from physician-driven initiatives intended to address 
patient criticism include extended clinic hours to reduce wait times for an 
appointment, refined processes for handing off patients from one provider to 
another, and, for one community clinic, on-site childcare during appointments 
and home well-baby visits for newborns [40–42].

Not only did UUHC see a significant increase in patient satisfaction, but 
the new culture of physician engagement and innovation also led to better 
quality of care and better margins. Prior to the initiative, quality metrics were 
average compared to those of other teaching hospitals, but since instituting the 
Press Ganey Patient Survey, UUHC has been consistently ranked among the 
top ten academic medical centers in the country by the University HealthSystem 
Consortium, a comparison of the nation’s teaching hospitals based on quality 
and safety [40]. Safer care and improved patient satisfaction translate to a 
lower rate of malpractice litigation. On a per-dollar-of-revenue-collected 
basis, UUHC malpractice premiums have fallen [42]. In the first 4 years of the 
initiative, premiums declined at a rate that exceeded national trends, even 
despite a significant increase in the number of physicians practicing [40].

(continued)
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 The Leapfrog Group

The Leapfrog Group is a national nonprofit organization founded in 2000 that is 
driving a movement for improved quality in healthcare. Its mission is “to trigger 
giant leaps forward in the safety, quality and affordability of U.S. healthcare by 
using transparency to support informed healthcare decisions and promote high- 
value care” [43]. The Leapfrog Hospital Survey collects and reports hospital per-
formance, empowering consumers to find the highest-value care and giving them 
the lifesaving information they need to make informed decisions. Another Leapfrog 
Group initiative, the Hospital Safety Grade, assigns letter grades to hospitals based 
on their record of patient safety, helping consumers protect themselves and their 
families from errors, injuries, accidents, and infections. It developed this approach 
with many of the nation’s largest corporations and in partnership with public agen-
cies such as CMS, the US Office of Personnel Management, and the Department 
of Defense.

Four hospital quality and safety practices are the focus of Leapfrog’s hospital 
rating program [44]:

 1. Computer Physician Order Entry (CPOE): Hospital staff enter medication 
orders via computers linked to software designed to prevent prescribing errors.

 2. Evidence-Based Hospital Referral (EBHR): Hospital refers patients needing cer-
tain complex medical procedures to hospitals offering the best survival odds 
based on scientifically valid criteria, such as the number of times a hospital per-
forms a procedure each year.

 3. ICU Physician Staffing (IPS): Hospital staffs ICUs with doctors who have spe-
cial training in critical care medicine.

 4. Leapfrog Safe Practices Score: Assesses hospital’s progress on a range of 
National Quality Forum (NQF)-endorsed Safe Practices.

UUHC also experienced increased revenue due to a rise in patient vol-
umes. Publicly sharing patient feedback fosters a sense of trust with patients 
and the community and can help patients make more informed decisions 
about where they go for care. In the first 13  months after going live with 
patient reviews, website traffic more than doubled [42]. According to an 
online poll, 48% of UUHC patients said physician ratings and other patients’ 
comments influenced their choice of physician, while another 29% said they 
were somewhat influenced by the reviews [42]. When patients were asked 
what is most important to know about their physician, other patient reviews 
ranked second, just behind the physician’s specialty [42]. This bold patient 
satisfaction initiative has evolved into a model for cultural transformation 
focused on improved quality and safety, lower costs, reduced variability in 
performance, and enhanced professionalism and communication.
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The Leapfrog Group has grown exponentially—now reporting data on more than 
2000 hospitals with regional partnerships in 36 states [45]. They started a national 
campaign to reduce early elective deliveries, launched a pay-for-performance pro-
gram, and designed the Leapfrog Hospital Safety Grade to empower consumers to 
make better choices. The Leapfrog Hospital Survey is the nation’s gold standard in 
evaluating hospital performance on quality, safety, and resource use, using national 
performance measures to evaluate individual facilities. Leapfrog issues a series of 
reports annually detailing their aggregate findings on the prior year’s hospital per-
formance nationwide. Highlights from the 2018 series note that although most 
reporting hospitals use the recommended bar code medication administration 
(BCMA) system, only one-third fully meet Leapfrog’s standard for safe and effec-
tive implementation of the system, most often failing by not scanning both the 
patient and medication at least 95% of the time; only one in five hospitals that elec-
tively deliver very low birth weight babies meet Leapfrog’s standard which includes 
treating large numbers of these babies, having outstanding outcomes, and giving 
mothers steroids prior to a baby’s birth; and more than six in ten hospitals are 
achieving infection ratios of between 0.000 and 1.000 on each of the five healthcare- 
associated infections measured, which is better than predicted [46].

There is some evidence that public reporting of healthcare quality data improves 
the quality of care. Effects appear strongest in competitive markets, especially for 
nursing home facilities and health insurance plans [47]. Table 10.5 provides a sum-
mary of public reporting entities. More state agencies are increasingly reporting 
state data over the Internet.

Table 10.5 Public reporting entities

Public reporting entity Format Beneficiary Performance measures

CMS: QualityNet [48] QIO Data APU Non-public 
providers

AMI, heart failure, pneumonia, 
surgical care

Hospital Quality Alliance/
CMS: Hospital Compare 
[49]

Hospital 
Compare

Public 
hospitals

22 clinical processes
30-day mortality

The Joint Commission: 
Quality Check [50]

ORYX Hospitals Outcome measures

Cal Hospital Care [51] Report Card
Hospital Rating

Consumer
Health plans

Patient satisfaction measures
Patient experience
Specific medical conditions

National Quality Forum [52] Hospitals Consumer 
hospitals

Healthcare-associated 
infections (HAI) project

Institute for Healthcare 
Improvement[53]

Medical Groups 
Hospital Rating

Consumer 
public

Safety, effectiveness, 
patient-centeredness, 
timeliness, efficiency, equity

The Leapfrog Group[45] Survey results
Hospital rating

Public
Payers

Patient safety
Hospital quality

Healthgrades [54] Compare Data Physicians
Hospitals

Credentials of physicians
Hospital rates

QIO Quality Improvement Organization
AMI Acute myocardial infarction
APU Annual Payment Update
ORYX Performance Tool for Joint Commission
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 Teaching Quality Improvement

 Undergraduate Medical Education

In response to the Institute of Medicine (IOM) Committee on Healthcare in America 
reports To Err Is Human, released in 1999, and Crossing the Quality Chasm, pub-
lished in 2001, the Association of American Medical Colleges (AAMC) developed 
the ongoing Medical School Objectives Project (MSOP) [55]. The project sought to 
address two fundamental questions: (1) What should medical students learn about 
quality of care issues (learning objectives)? (2) What kinds of educational experi-
ences would allow students to achieve those learning objectives (educational strate-
gies)? The MSOP groups learning objectives into three main areas:

• The ability to critically evaluate the knowledge base supporting good patient care
• An understanding of the gap between prevailing practices and best practices and 

the steps necessary to close that gap
• Participating in closing the gap between prevailing and best practices [55]

Experience has shown that there is no lack of opportunity to integrate quality into 
medical education, but what is lacking is the integration of quality improvement 
tools (measurement and intervention) and the modeling of best practices by faculty 
and staff.

In 2014, the AAMC published its Core Entrustable Professional Activities 
(EPAs) for Entering Residency and later developed comprehensive toolkits for each 
of the EPAs that describe competencies for graduating medical students, including 
systems-based activities essential to healthcare quality improvement and patient 
safety [56]. When this content is included in medical school, graduates enter resi-
dency training with the knowledge and skills needed to practice quality improve-
ment in their specialty training.

The Institute for Healthcare Improvement (IHI), a nonprofit organization, has 
become the foundation for improvement science and education. Its Open School 
provides online and in-person curricula including modules, faculty guides, network-
ing, and projects for teaching healthcare quality improvement and patient safety 
[57]. An important part of IHI’s work is to incorporate the teaching of quality 
improvement into health professional education curricula. Eight knowledge domains 
were identified as essential core content that all health profession students should 
learn as an integral part of their training [58].

Quality Improvement Knowledge Domains for Health Professional 
Education

 1. Healthcare as a process, system. The interdependent people (e.g., patients, 
families, eligible populations, caregivers), procedures, activities, and tech-
nologies of health care giving that come together to meet the need(s) of 
individuals and communities.

(continued)
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Assessment of competency in medical education is crucial for quality improve-
ment. Effective assessment tools and faculty development are necessary to ensure 
that only those students and trainees who are competent advance to the next level of 
training and, ultimately, to practice. Use of case studies, simulators, and observa-
tions in practice will ensure that learners can apply the new knowledge they acquire.

A study conducted by Gould et  al. used second-year medical students in 
community- based primary care practices to collect baseline data for diabetes care, 
implement a results-specific intervention, and reassess quality indicators 6 months 
later [59]. They found that documentation of specific indicators increased, along 
with actual improvement of clinical measures. Thus, medical students can be a 
resource to improve patient care by participating in QI projects in clinical practice.

 2. Variation and measurement. The use of measurement to understand the 
variation across and within systems to improve the design and redesign of 
healthcare.

 3. Customer/beneficiary knowledge. Identification of the person, persons, or 
groups of persons for whom healthcare is provided or may be provided in 
the future; an understanding of their needs and preferences and of the rela-
tionship of healthcare to those needs and preferences.

 4. Leading, following, and making changes in healthcare. The methods and 
skills for designing and testing change in complex organizational caregiv-
ing arrangements, including the general and strategic management of peo-
ple and the healthcare work they do in organizations.

 5. Collaboration. The knowledge, methods, and skills needed to work effec-
tively in groups, to understand and value the perspectives and responsibili-
ties of others, and the capacity to foster the same in others, including an 
understanding of the implications of such work.

 6. Social context and accountability. An understanding of the social contexts 
(i.e., local, regional, national, global) of health caregiving and the way that 
expectations arising from them are made explicit. This specifically includes 
an understanding of the financial impact and costs of healthcare.

 7. Developing new locally useful knowledge. The recognition of the need for 
new knowledge in personal daily health professional practice and the skill 
to develop new knowledge through empiric testing.

 8. Professional subject matter. The health professional knowledge appropri-
ate for a specific discipline and the ability to apply and connect it to all of 
the above.

Reprinted from www.IHI.org with permission of the Institute for Healthcare 
Improvement, ©2019
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 Graduate Medical Education

The Accreditation Council for Graduate Medical Education (ACGME) adopted 
general competencies in 1999 that incorporate the knowledge and recognition of 
quality of care issues. Implementation of the ACGME’s core competencies is being 
promulgated through the ACGME’s Outcome Project [60]. The core competencies 
were later adopted by the American Board of Medical Specialties (ABMS) as con-
tent for lifelong clinical practice [61]. The six general competency areas are as fol-
lows [60]:

 1. Patient care. Provide patient care that is compassionate, appropriate, and effec-
tive for the treatment of health problems and the promotion of health.

 2. Medical knowledge. Demonstrate knowledge about established and evolving 
bio-medical, clinical, and cognate (e.g., epidemiological, social-behavioral) sci-
ences and the application of this knowledge to patient care.

 3. Practice-based learning and improvement. Demonstrate the ability to investi-
gate and evaluate patient care practices, to appraise and assimilate scientific evi-
dence, and to improve patient care practices.

 4. Professionalism. Demonstrate a commitment to carrying out professional 
responsibilities, to adhering to ethical principles, and to showing sensitivity to a 
diverse patient population.

 5. Interpersonal and communication skills. Demonstrate interpersonal and com-
munication skills that result in effective information exchange and teaming with 
patients, patients’ families, and professional associates.

 6. Systems-based practice. Demonstrate an awareness of and a responsiveness to 
the larger context and system of healthcare and the ability to effectively call on 
system resources to provide care that is of optimal value.

While ACGME has linked accreditation of graduate medical education programs to 
demonstrations that residents in training are proficient in the core competencies, 
there is variability between programs and questions regarding the effectiveness of 
various teaching methods. This is particularly true of practice-based learning and 
improvements and systems-based practice competencies where quality improve-
ment concepts are most important. A systematic review of the effectiveness of 
teaching quality improvement to clinicians, conducted in 2007, produced evidence 
of this variability [62]. Teaching methods included didactic and experiential learn-
ing, and, while most evaluated learning, few used validated assessment instruments. 
Assessments of attitudes showed mixed results, and only 8 out of 28 studies of clini-
cal outcomes reported beneficial effects. Clearly, more study is needed to ascertain 
how best to teach the concepts of quality improvement and to actually improve 
clinical outcomes.

Ogrinc et al. developed a framework for teaching medical students and residents 
systems-based practice and practice-based learning and improvement based on a 
review of the literature [63]. Training, educational objectives, and methodology rec-
ommendations were made depending on the learners’ skill levels. For example, 
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students at the novice level might develop an understanding of systems-based prac-
tice, measure a process, and try a test of change (e.g., Plan, Do, Study, Act [PDSA] 
cycle) on a system that is familiar to them. An early resident, with mentoring by 
faculty, might conduct an assessment of his or her own patients’ needs and engage 
other members of the healthcare team to implement an intervention for improve-
ment. An advanced resident might build on his or her changes to practice, remeasur-
ing and modifying as needed.

For novice learners, intensive, experiential, interdisciplinary training can facili-
tate improvements in patient care. Varkey et al. found their interdisciplinary QI cur-
riculum created an opportunity for learners in varying disciplines to learn from each 
other’s successes and failures, share resources, develop an understanding of the 
health system, and stimulate future professional interactions [64]. The learner team 
successfully completed a QI project in outpatient medication reconciliation as a part 
of the curriculum.

In 2014, the ACGME introduced its Clinical Learning Environment Review 
(CLER) initiative. It is designed to provide US clinical settings affiliated with 
ACGME-accredited institutions with periodic feedback that addresses six focus 
areas including patient safety, healthcare quality, care transitions, supervision, well- 
being, and professionalism [65]. ACGME makes CLER visits to teaching institu-
tions every 24–36 months and provides feedback on their proficiency in each of the 
focus areas. While not a part of the formal accreditation process, it is expected that 
teaching centers engage trainees in patient quality and safety in meaningful ways. 
This new approach to graduate medical education led to the realization that many 
faculty members were themselves not proficient in healthcare quality improvement 
principles, and faculty development efforts escalated. The 2018 ACGME CLER 
report found that while improvements had been made in many areas, there are still 
systematic concerns regarding transitions of care, aligning trainee QI projects with 
organizational priorities, and trainee reporting of errors and near misses [66].

Teaching quality improvement and patient safety to both learners and faculty has 
centered on three major areas which include the use of formal curricula to teach 
concepts or methods, education for specific skills related to safety and quality as a 
core part of doctoring, and real-life QI initiatives that involve trainees as active par-
ticipants [67]. While ideal, it is often difficult to involve trainees in ongoing organi-
zational QI due to their training schedules, lack of expertise, and lack of faculty 
mentors.

 Continuing Medical Education

The melding of quality improvement and continuing medical education (CME) has 
been discussed for decades but did not become a reality until the introduction of 
maintenance of certification (MOC) in 2000. It was then that the American Board of 
Medical Specialties determined that board certification of physicians should do 
more to ensure the continuous competence of physicians. At that time, most 
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certifying boards required a written exam every 6–10 years, depending on specialty, 
to maintain certified status. Some boards required no recertification. Based on the 
core competencies developed by ACGME and adopted by ABMS, the new require-
ments for ongoing MOC have four components:

• Part I: Professionalism and Professional Standing – Requires a valid, unre-
stricted medical license

• Part II: Lifelong Learning and Self-Assessment – Requires educational and self- 
assessment activities determined by each specialty board

• Part III: Assessment of Knowledge, Judgment, and Skills – Requires demonstra-
tion of specialty-specific knowledge and skills through a written exam and other 
evaluations

• Part IV: Improvement in Medical Practice – Requires demonstration of the use 
of evidence and best practices compared to peers and national benchmarks [68]

It is this fourth component that truly calls for the integration of quality improve-
ment and CME. Certifying boards and corresponding medical specialty societies 
have developed modules to fulfill MOC Part IV. Generally, these have been modeled 
after the PDSA cycle for improvement. In these modules, physicians are asked to 
perform an assessment of their current practice, which might include a survey or 
chart abstraction. The results of the assessment are compared with peers and national 
benchmarks. Next, physicians are directed to plan interventions for improvement, 
which may include education or systems-based process interventions. Sometime 
after implementation of the intervention(s), usually 6 months, the physician is asked 
to reassess their practice and then compare results to peers and national bench-
marks. Once the module is complete, the board-certified physician is credited with 
completion of MOC Part IV.

In 2010, the American Board of Medical Specialties introduced the Multispecialty 
MOC Portfolio Program to better align MOC requirements with practice-based 
quality improvement efforts. Through this program, board-certified physicians can 
receive credit for ongoing, practice-based quality improvement rather than complet-
ing online modules or other activities that may not be relevant to their practice [69]. 
While intended to recognize ongoing, practice-based QI, the Portfolio Program has 
garnered limited success. Originally, 22 of the ABMS’s 24 member boards recog-
nized the Portfolio Program as a means to earn Part IV credit. Over time, several 
boards have opted out, and less than 2% of board-certified physicians utilize portfo-
lio to meet their requirements.

In addition to meeting requirements for MOC, physicians may also receive CME 
credit for participating in performance improvement activities. In 2005, the 
American Medical Association (AMA), the American Academy of Family 
Physicians, and the American Osteopathic Association agreed to criteria for award-
ing CME credit for such activities. Physicians cannot self-report performance 
improvement CME activities but must work with an approved CME provider that 
awards the credit. In order to give added value to performance improvement CME 
activities, the credit scheme allows participants to receive five credits for each stage 
of the project: Stage A, practice assessment; Stage B, intervention(s); and Stage C, 
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remeasurement and reflection on new knowledge and practice. When all 3 stages are 
complete, the physician is rewarded with 5 additional credits for a total of 20. This 
was the first movement away from time as the metric for CME credit. Credit for 
performance improvement CME is not based on the time the physician spent but the 
relative value of the activity. Twenty credits are almost half of the annual CME 
credit necessary for most physicians for licensure, board certification, and other 
CME credit requirements.

In 2007, the Accreditation Council for Continuing Medical Education (ACCME) 
set forth new criteria for accreditation to incentivize CME providers to integrate 
quality and performance improvement, collaboration, and higher levels of outcome 
measures into their programs [70]. These new criteria came in response to criticism 
that traditional CME is not effective in improving physician performance and, ulti-
mately, patient care. ACCME’s updated criteria for accreditation with commenda-
tion in 2016 put even more emphasis on continuous quality improvement through 
team-based learning and population health interventions [71].

In 2017, the ACCME and the ABMS partnered to further attempt to streamline 
the requirements for MOC and CME. A collaborative pilot allowed ACCME- 
accredited providers to design their CME activities to meet MOC requirements and 
report physician participation directly to their certifying board. This allowed for the 
documentation of both CME and MOC requirements through one activity [72].

CME is a $2 billion-plus industry in the United States, over half of which is 
funded by the pharmaceutical industry [73]. Critics maintain that CME is influ-
enced by that funding and that more emphasis must be placed on evidence-based 
needs assessment and filling performance gaps in clinical practice. Integrating qual-
ity improvement methods and data with educational activities better serves the 
needs of physicians, the healthcare system, and the patients they serve.

There are several barriers to integration of CME and quality improvement. First, 
QI and CME departments are usually in different areas of the organization. This is 
true in hospitals, medical schools, and other healthcare organizations. Quality 
improvement is often viewed as a nursing-oriented function, while CME is consid-
ered physician oriented. While much rhetoric is devoted to the team approach, it is 
often difficult to implement. The CME office often is not aware that data is being 
collected or of the results. Quality management areas see CME as an externally 
driven and funded activity that is not continuous in nature and that has no overarch-
ing, long-term goal that fits into the organization’s goals for patient care. Second, 
education often is not the solution for improving performance. Lapses may not be 
an issue of knowing better but of doing better. Other systems-based processes or 
barriers frequently affect practice. Third, many areas of medicine have no evidence- 
based performance measures. There are no quality data available in many areas 
where education is needed. CME developers cannot depend on the quality agenda 
alone to direct their programs. Finally, external funding has traditionally been cru-
cial to CME units. They have often been expected to be at least self-sustaining and 
preferably profit centers for the organization, which has led to a dependence on 
external funding, largely from the pharmaceutical industry, to sustain 
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CME. Organizations fund quality management with the assumption that increased 
quality will decrease overhead.

How, then, can quality improvement and CME best be integrated? Communication 
is the key. Staff in the two areas should communicate regularly on a strategic as well 
as an operational level. Quality improvement priorities of the organization should 
be a part of the CME program, and individual quality projects should always con-
sider CME as part of the improvement intervention. CME planners should always 
consider quality data as well as quality improvement processes and tools as part of 
the educational activity.

Performance data can serve as a needs assessment to identify gaps in knowledge 
and skills. It can also be used as outcomes data to show if education has an impact 
on improving physician performance and healthcare outcomes. Staff who are cross- 
trained in education and quality can serve both purposes well. Increasing awareness 
in both disciplines will ensure better utilization and improve effectiveness in 
both areas.

 Future Trends

As healthcare evolves in its commitment to incorporate elements of the science of 
healthcare delivery (as described in Chap. 2), consumers and payers have become 
increasingly interested in performance data; patient-centered, high-quality care; 
cost containment; and the delivery of adequate and appropriate health services. 
External quality improvement is at the forefront of healthcare concerns which 
allows accrediting agencies to tighten their processes for heightened compliance 
and allows the federal government and other payers to demand more accountability 
for quality and efficient pay for performance.

Teaching quality improvement across the continuum of medical education is 
increasingly important, and formal instruction in quality improvement concepts 
means that students are exposed to quality patient safety techniques prior to the 
clinical setting. Participation in quality programs, pay-for-performance, and con-
tinuing professional development will become a routine part of the medical profes-
sional’s functional pursuits.

Funding shifts for CME caused by decreasing external funding from pharmaceu-
tical companies and other commercial sources, along with an increased emphasis on 
practice outcomes, will provide further incentives for integrating institutional qual-
ity priorities with educational interventions for improvement.

As healthcare professionals’ time constraints increase and revenues decrease, 
there will be more emphasis on streamlining regulatory and educational require-
ments so that continuous professional development is more practice-based and rel-
evant to the individual’s practice improvement needs with documented improvements 
counting for more than one regulatory requirement.
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Chapter 11
The Interface Between Quality 
Improvement and Law

Angelo P. Giardino and Marc T. Edwards

 Executive Summary

A solid legal footing provides the framework and benchmarks for credible, per-
suasive, accountable quality management activities. Medical quality management 
(MQM) should reflect prevailing societal preferences, establishing a balance 
between the interests of patients, practitioners, institutional providers, health 
plans, regulatory agencies, and the general public. Legal standards help to ensure 
that these preferences are honored and bring clarity and accountability to the pro-
cess. The quality of care delivered in a facility or health plan is directly influenced 
by the organization’s quality improvement (QI) activities, including regulatory 
and accreditation compliance, provider credentialing, risk management, and clini-
cal peer review.

As medical care has become increasingly complex, government actions via laws 
and regulations have also become more complicated to address the many aspects of 
the evolving healthcare system. Particularly in the face of limits on resources, or 
where healthcare benefits are restricted or limited, MQM decision-making must be 
done in a transparent and ethical manner that is fully compliant with relevant laws 
and regulations. The purpose of this chapter is to provide a working knowledge of 
legal issues related to clinical quality, provide a context to better understand some 
of the current challenges, and provide benchmarks in MQM.
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 Learning Objectives

Upon completion of this chapter, readers should be able to

• Identify the basic concepts related to legal issues in healthcare
• Discuss the impact of government and court decisions on the practice of medical 

quality management
• Explain the impact of federal and state laws on healthcare provision
• Discuss peer review protections and the creation of the National Practitioner 

Data Bank (NPDB)
• Understand best practices for clinical peer review in pursuit of quality and safety
• Identify pertinent issues related to the Health Insurance Portability and 

Accountability Act (HIPAA) of 1996
• Discuss the role of the Healthcare Quality Improvement Act (HCQIA) of 1986 in 

peer reviews
• Understand the Patient Safety and Quality Improvement Act of 2005
• Discuss legal issues related to medical errors and transparency
• Explain the effects of malpractice, antitrust legislation, and risk management on 

healthcare practice
• Present the basic framework for alternatives to litigation in resolving disputes

 History

One of the first documented legal codes was based on Sumerian and Akkadian laws 
[1]. It was compiled by Hammurabi, who ruled Babylonia between 1795 and 
1750 BC [2]. The Code of Hammurabi contains a number of regulations related to 
what physician actions are permissible, physician payment rates, and reimburse-
ment of the patient for damages as the result of an operation. Under this code, physi-
cians were judged based on quality and outcomes—an ancient pay-for-performance 
initiative. As societies became more regulated, the legal profession and government 
increased their oversight, proscribing and prescribing certain actions and activities.

Ethical and legal codes and principles can be found in writings from ancient civi-
lizations in Greece and India. For example, Hippocrates’ writings (fifth century BC) 
contain physicians’ principles and patients’ rights [3]. Sushruta, a renowned 
Ayurvedic surgeon from India (sixth century BC), documented that he required his 
students to use fruits, vegetables, and artificial models of the human body for sur-
gery training [4]. The basic concepts found in ethical and legal documents evolved 
in parallel with the development of modern healthcare. They are embodied in the 
administrative and financial activities that support the delivery of care, and they are 
published and disseminated by medical associations.

Clinical peer review, now a pivotal element of healthcare evaluation and over-
sight, has been evolving for over a century. After Medicare was signed into law, peer 
review programs were widely adopted as a result of conditions of participation that 
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required quality assurance and utilization review activities [5]. The current legal 
framework for MQM reflects societal preferences on how to balance the interests of 
patients, practitioners, institutional providers, health plans, regulatory agencies, and 
the general public. Legal standards help to ensure that these preferences are honored.

 Role of Government

The government uses laws and regulations to codify actions it believes to be appro-
priate in specific circumstances for the protection of the population. These laws and 
regulations aim to decrease unnecessary variation and complexity.

Federal law preempts state laws in most cases [5]. For example, the Employee 
Retirement Income Security Act of 1974 (ERISA) establishes minimum standards 
for pension and other health insurance plans provided by private employers. The 
Act supports private industry by regulating and protecting the interests of employee 
benefit plan participants and their beneficiaries, establishing rules of conduct for 
plan fiduciaries, and by simplifying the creation of multistate or national benefit 
plans. Because it preempts state law, ERISA permits private companies to offer 
health plans and benefits nationwide without running afoul of state insurance regu-
lations. In civil lawsuits, ERISA forbids financial awards to beneficiaries for pain 
and suffering and punitive damages for gross negligence in the mismanagement of 
the healthcare plans. This legislation and its impact on certain litigation is at the 
core of an ongoing debate between state and federal regulations pertaining to the 
degree of protection and accountability of the fiduciary and the right of the benefi-
ciary to be compensated as a result of harm.

The government supports medical quality professionals through regulations and 
by providing governmental and government-sponsored organizations. These include 
the Agency for Healthcare Research and Quality (AHRQ), which fosters and facili-
tates evidenced-based medicine and guideline development, and the National 
Academy of Medicine, which was known as the Institute of Medicine (IOM) prior 
to July 2015. The IOM was instrumental in promoting a quality and safety agenda 
in healthcare via its landmark reports on medical errors, patient safety, and quality 
improvement [6, 7]. Specifically, in its 2001 report, Crossing the Quality Chasm, 
the IOM challenged healthcare organizations to take an active role in improving 
care by focusing on six major domains: safety, timeliness, effectiveness, efficacy, 
equity, and a patient-centered approach [7]. US healthcare organizations responded 
by implementing QI activities to make medical care safer for patients. Most recently, 
the Patient Protection and Affordable Care Act of 2010 established the National 
Quality Strategy (NQS), which incorporates the six quality domains and speaks to a 
set of aims, priorities, and levers directed at improving the quality and safety of 
healthcare in the United States.

The National Quality Strategy (NQS) was first published in March 2011 as the National 
Strategy for Quality Improvement in Healthcare and is led by the Agency for Healthcare 
Research and Quality (AHRQ) on behalf of the U.S. Department of Health and Human 
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Services (HHS). The NQS was developed through a transparent and collaborative process 
with input from…[m]ore than 300 groups, organizations, and individuals, representing all 
sectors of the healthcare industry and the general public… Based on this input, the National 
Quality Strategy established a set of three overarching aims building on the Institute for 
Healthcare Improvement‘s Triple Aim®, supported by six priorities that address the most 
common health concerns that Americans face, and nine levers stakeholders can use to align 
their core business or organizational functions to drive improvement on the aims and priori-
ties [8].

Table 11.1 outlines these components of NQS.

Table 11.1 National Quality Strategy

Component Details

Aims 1. Better care: Improve the overall quality by making healthcare more patient- 
centered, reliable, accessible, and safe.
2. Healthy people/healthy communities: Improve the health of the US population 
by supporting proven interventions to address behavioral, social, and 
environmental determinants of health in addition to delivering higher-quality care.
3. Affordable care: Reduce the cost of quality healthcare for individuals, families, 
employers, and government.

Priorities 1. Making care safer by reducing harm caused in the delivery of care
2. Ensuring that each person and family are engaged as partners in their care
3. Promoting effective communication and coordination of care
4. Promoting the most effective prevention and treatment practices for the leading 
causes of mortality, starting with cardiovascular disease
5. Working with communities to promote the wide use of best practices to enable 
healthy living
6. Making quality care more affordable for individuals, families, employers, and 
governments by developing and spreading new healthcare delivery models

Levers 1. Measurement and feedback: Provide performance feedback to plans and 
providers to improve care.
2. Public reporting: Compare treatment results, costs, and patient experience for 
consumers.
3. Learning and technical assistance: Foster learning environments that offer 
training, resources, tools, and guidance to help organizations achieve quality 
improvement goals.
4. Certification, accreditation, and regulation: Adopt or adhere to approaches to 
meet safety and quality standards.
5. Consumer incentives and benefit designs: Help consumers adopt healthy 
behaviors and make informed decisions.
6. Payment: Reward and incentivize providers to deliver high-quality, patient- 
centered care.
7. Health information technology: Improve communication, transparency, and 
efficiency for better coordinated health and healthcare.
8. Innovation and diffusion: Foster innovation in healthcare quality improvement 
and facilitate rapid adoption within and across organizations and communities.
9. Workforce development: Investing in people to prepare the next generation of 
healthcare professionals and support lifelong learning for providers.

Adapted from About the National Quality Strategy, by the Agency for Healthcare Research and 
Quality, 2016, Retrieved from https://www.ahrq.gov/workingforquality/about/nqs-fact-sheets/
fact-sheet.html.
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Of note, in the 2015 annual update to Congress on the NQS, AHRQ reported that 
key indicators on healthcare quality were improving, stating:

Across the National Quality Strategy’s six priorities, the 2014 report finds that half of the 
patient safety measures improved, led by a 17 percent reduction in rates of hospital-acquired 
conditions; person-centered care improved steadily, especially for children; care coordina-
tion improved as providers enhanced discharge processes and adopted health information 
technologies; effective treatment in hospitals improved, as indicated by measures publicly 
reported by the Centers for Medicare & Medicaid Services on the Hospital Compare web-
site; healthy living improved in about half of the measures followed, led by increased 
administration of selected adolescent vaccines from 2008 to 2012; and care affordability 
worsened from 2002 to 2010 and then leveled off. After years without improvement, the rate 
of un-insurance among adults ages 18-64 decreased substantially during the first half of 
2014. In order to obtain high-quality care, Americans must first gain entry into the health-
care system, and millions have done so by enrolling in the healthcare marketplaces that have 
expanded coverage to 17.6 million people through provisions of the Affordable Care Act, 
including both Medicaid expansion and Health Insurance Marketplaces. As of June 30, 
2015, about 9.9 million consumers had effectuated Health Insurance Marketplace coverage, 
and about 84 percent, or more than 8.3 million consumers, were receiving an advanced 
premium tax credit to make their premiums more affordable throughout the year [9].

 Public Laws and Regulation to Ensure Quality

Some laws require quality assurance (QA) activities in addition to QI activities. QA 
activities focus on compliance with accepted standards or guidelines. In contrast, QI 
activities focus on measures, processes, and outcomes in an ongoing, iterative 
course of action to actively improve results.

State-mandated facility inspections and professional licensure constitute the 
ground floor level of quality (i.e., minimum requirements to practice medicine or to 
provide care in a facility). While licensure is important, it does not assure high- 
quality healthcare.

Some public interest groups have attempted to use licensure and public sanctions 
as a measure of the effectiveness of a State Board of Medicine’s ability to protect the 
population. One such method would calculate the proportion of disciplinary actions 
taken against physicians versus the number of licensed physicians in the state. Such 
a ratio is potentially misleading, however, as it may include licensed physicians who 
are not in active practice, are solely involved in research, or do not reside or practice 
in multiple states where they may be licensed.

States are responsible for a substantial amount of oversight including the licen-
sure of inpatient facilities and healthcare professionals. They also regulate managed 
care and other insurance products when outside the domain of ERISA. The federal 
government has a significant impact on Medicare (federally sponsored) and 
Medicaid (jointly funded, federal and state-sponsored) programs, which affects a 
high percentage of the population in most states.

Health and safety standards provide a foundation for improving quality and pro-
tecting patients. States have looked to nationally recognized accreditors, such as the 
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Joint Commission, National Committee on Quality Assurance (NCQA), and 
Utilization Review Accreditation Commission (URAC), as sources for standards. 
For example, many state agencies that oversee Medicaid managed care require the 
collection and reporting of NCQA’s HEDIS data.

Most hospitals demonstrate compliance with Medicare conditions of participa-
tion in conjunction with oversight by an accrediting agency. The Joint Commission 
is a private, not-for-profit organization that accredits the majority of hospitals that 
participate in Medicare. Hospitals accredited by the Joint Commission are consid-
ered to be in compliance with the requirements for Medicare participation. Under 
the Medicare statute, Joint Commission–accredited hospitals are considered to have 
met requirements for Medicare certification (42 USC §1395x [e] and §1395bb). In 
recent years, other organizations such as DNV GL Healthcare and the Center for 
Improvement in Healthcare Quality (CIHQ) have competed for this business.

The activity of these accrediting organizations has not gone without government 
scrutiny. As early as 2004, in its Report to Congressional Requesters, Centers for 
Medicare and Medicaid Services Needs Additional Authority to Adequately Oversee 
Patient Safety in Hospitals, the Government Accountability Office reported that the 
Joint Commission’s pre-2004 hospital accreditation process did not identify a num-
ber of the hospitals’ deficiencies in Medicare requirements noted by state surveys 
[10]. Suggestions were made to the U.S. Centers for Medicare and Medicaid 
Services (CMS) to modify the oversight process.

Despite calls for improvement, a recent Wall Street Journal investigation again 
called attention to a quality accreditation disconnect [11]. According to the investi-
gation, the Joint Commission accredits about 80% of U.S. hospitals, and after 
reviewing hundreds of inspection reports, “Nearly 350 hospitals maintained accred-
itation in 2014 despite Medicare deviations, and more than a third of those had 
further violations in 2015 and 2016.” [11]

As a volume purchaser of healthcare, CMS affects how care is delivered to 
seniors and the disabled. It also has a significant impact on commercial insurance 
carriers and Medicaid. CMS’s reimbursement and coverage rules affect a large per-
centage of hospitalized and ambulatory patients. Changes in Medicare coverage 
make it necessary for hospitals to modify policies and procedures, educate staff, and 
maintain ongoing oversight.

The Deficit Reduction Act of 2005 directed Health and Human Services (HHS) 
to identify a number of preventable inpatient complications, the occurrence of 
which would no longer be reimbursed by Medicare. This new rule, mandated under 
Section 5001(c) of Public Law 109–171, was published as a final rule on July 31, 
2008 in the Inpatient Prospective Payment System (IPPS). At that time, CMS slated 
ten categories of conditions for the Hospital Acquired Conditions (HACs) “no pay-
ment list.” [12] Monetary implications began October 1, 2008. Essentially, the ini-
tiative penalizes hospitals performing in the bottom 25% on the HAC measures as 
compared to their peers. New HACs were added in the final rule for 2013. The cat-
egories for HACs are listed below:

• Foreign object retained after surgery
• Air embolism
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• Blood incompatibility
• Stage III and IV pressure ulcers
• Falls and trauma

 – Fractures
 – Dislocations
 – Intracranial injuries
 – Crushing injuries
 – Burn
 – Other injuries

• Manifestations of poor glycemic control

 – Diabetic ketoacidosis
 – Nonketotic hyperosmolar coma
 – Hypoglycemic coma
 – Secondary diabetes with ketoacidosis
 – Secondary diabetes with hyperosmolarity

• Catheter-associated urinary tract infection (UTI)
• Vascular catheter-associated infection
• Surgical site infection, mediastinitis, following coronary artery bypass graft 

(CABG)
• Surgical site infection following bariatric surgery for obesity

 – Laparoscopic gastric bypass
 – Gastroenterostomy
 – Laparoscopic gastric restrictive surgery

• Surgical site infection following certain orthopedic procedures

 – Spine
 – Neck
 – Shoulder
 – Elbow

• Surgical site infection following cardiac implantable electronic device (CIED)
• Deep vein thrombosis (DVT)/pulmonary embolism (PE) following certain ortho-

pedic procedures

 – Total knee replacement
 – Hip replacement

• Iatrogenic pneumothorax with venous catheterization [12]

Programs designed to prevent these complications (e.g., policies, procedures) will 
likely result in a decreased incidence of these events at hospitals across the country. 
For fiscal year 2018, Medicare penalized 751 of 3306 hospitals evaluated for their 
measured performance on the HAC indicators with a 1% payment reduction [13].
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 Patient Safety and Quality Improvement Act

The Patient Safety and Quality Improvement Act of 2005 (the Act) created a general 
framework to support and protect voluntary initiatives to improve quality and patient 
safety in all healthcare settings through reporting to patient safety organizations 
(PSOs). It includes protections against reprisals for good-faith reporters of patient 
safety concerns, which include any circumstance involving patient safety, and 
encompasses patient safety events (both incidents and near misses) and unsafe 
conditions:

• Incident: A patient safety event that reached the patient, whether or not the 
patient was harmed

• Near miss (or close call): A patient safety event that did not reach the patient
• Unsafe condition: Any circumstance that increases the probability of a patient 

safety event [14]

The Act opened the door to standardized, large-scale data aggregation and infor-
mation sharing. It has potential to stimulate development of a culture of safety in 
healthcare, but faces challenges from ongoing litigation over patient safety work 
product (PSWP) protections. PSWP is the regulatory term primarily used to describe 
the data and activities protected under the Act. Broadly speaking, it includes any 
information which could result in improved patient safety, quality, or outcomes. It 
involves two dimensions of activity:

• Data collected within the provider’s patient safety evaluation system (PSES) for 
purposes of reporting to a PSO, such as interviews with staff, event reports, data 
reports, and copies of records

• Analyses conducted within the provider’s PSES, such as clinical peer review and 
root cause analysis (RCA)

For provider organizations, the distinction between data collected and analyses 
is important because collected data is subject to the dropout provision of the final 
rule, which allows time to assess whether the data is subject to statutory reporting 
requirements or other restrictions that would prohibit a primary designation as 
PSWP. Analyses conducted within the PSES are always protected and cannot be 
removed. The regulations do not restrict the use of analytic methods such as RCA 
or peer review outside the PSES. Analyses may always be recreated or repeated 
from original source material.

The original medical record and hospital financial systems transactions are never 
considered PSWP. Nor is material that exists or is developed outside a PSES or 
material required to meet statutory reporting obligations. Nevertheless, copies of 
such data can be entered into the PSES and reported to a PSO for further data aggre-
gation and other objectives. Those copies are eligible for protection even if the 
source material is not.

Eligible work product enjoys both confidentiality and privilege protections. In 
general, it may not be disclosed, used in disciplinary proceedings, or subjected to 
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subpoena or legal discovery. There are several narrowly defined exceptions to this 
principle. The specific details are given in §3.204 and §3.206 of the PSO Final Rule. 
The privilege protections are subject to enforcement by the courts. The confidential-
ity provisions are subject to enforcement via civil monetary penalties imposed by 
the Office of Civil Rights on behalf of the Secretary of the Department of Health 
and Human Services.

 Patient Safety Organization Activity

Patient safety organizations are designated by statute to receive patient safety work 
product from contracted providers. The Patient Safety Act includes specific criteria 
for certification as a “listed” PSO. The final rule defines the requirements and pro-
cess for initial certification and continued listing. The process of reporting PSWP to 
a PSO confers the privileges and protections of the Act. The role of the PSO is to 
work with multiple healthcare organizations and their associated clinicians to iden-
tify, analyze, and reduce the risks and hazards associated with patient care. The PSO 
brings special expertise to complement the work that providers are already doing. 
This may include

• Receipt and analysis of patient safety work product
• Feedback to promote a culture of safety and reduce patient risk
• Large-scale data aggregation and analysis
• Best practice recommendations
• Consultative support for quality and safety improvement [14]

Patient safety evaluation system (PSES) is the regulatory term used to describe 
the provider’s process and protected space for collecting, managing, and analyzing 
information about patient safety events for the purpose of reporting to a PSO. Most 
providers already manage this sensitive information in relation to their risk manage-
ment or quality management program. An element of the PSES is the identification 
of the types of information that the organization wants to collect, manage, and ana-
lyze for the purpose of reporting to a PSO. Once that is done, the details of docu-
mentation and PSO reporting can be worked out. While the regulations do not 
specifically require documentation of the PSES, most organizations should consider 
developing a policy and procedure. Such documentation will prove helpful in the 
event that the organization’s assertions of federal protections to PSWP are 
challenged.

The Patient Safety Act also authorized the development of Common Formats for 
Event Reporting for reporting patient safety events to PSOs [15]. PSOs are respon-
sible to support Common Formats whenever possible in their data collection work. 
These Common Formats are sets of standards for patient safety–related data which 
are intended to enable interoperability and data sharing on a national level. The 
Common Formats include form specifications for various types of event reports, a 
meta-data registry with data element attributes and technical specifications, a 
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 complete data dictionary defining XML data file requirements for reporting to the 
national database, and a common set of definitions of patient safety concerns [15]. 
Data elements within the Common Formats can be either structured data, which can 
be aggregated within and across provider organizations, or narrative information, 
which cannot be aggregated, but provide the necessary details about an individual 
event or condition needed to understand patient safety concerns at the provider and/
or PSO levels [15].

AHRQ established a process for developing Common Formats that is evidence- 
based, harmonizes across governmental health agencies, incorporates feedback 
from the private sector, and permits timely updating of clinically sensitive formats 
[16]. AHRQ has released initial and revised sets of Common Formats for hospitals, 
an initial set for community pharmacies, and beta versions for hospital readmis-
sions, hospital surveillance (through medical record review), and nursing homes [16].

While the original intent of PSOs focused on encouraging contracted providers 
to establish PSESs and to collect and report PSWP, in recent years, they have 
expanded their activities to promote protected sharing and learning from events by 
creating forums such as Safe Table discussions [17]. Safe Tables are a method to 
foster discussion that promotes a culture of trust. They can be conducted either in 
person or via virtual meetings, and can focus on a single setting or include a variety 
of settings. PSOs can host Safe Tables regionally with broad participation or in a 
more focused fashion with targeted audiences such as specific units or types of care 
providers, e.g., obstetrics units [14]. The California Hospital PSO defines the objec-
tives of a Safe Table as: 1) to generate candid discussion and share organizations’ 
experiences on patient safety and quality issues; 2) to exchange information about 
best practices relative to patient safety and, 3) to encourage coordinated/collabora-
tive efforts and new partnerships [18]. Examples provided by AHRQ of topics dis-
cussed at Safe Tables include failure to inform patients of abnormal test results, 
factors related to falls, prevention of health care–associated infections, and responses 
to patient violence and aggression [14].

 Healthcare Quality Improvement Act and Peer Review 
Protection

Clinical peer review is an activity whereby healthcare professionals evaluate each 
other’s clinical performance with the goal of improving quality, safety, and the cost 
of care. This includes routine clinical peer review programs found in all US hospi-
tals, which invariably include retrospective medical record review of the quality of 
care [19]. Clinical peer review appears to be the dominant mode of adverse event 
analysis in the hospital setting. The scope of hospital peer review programs varies 
widely and may include other activity ranging from ongoing professional practice 
evaluation to physician health programs. Peer review methods are also used to 
assess clinical competence in licensing, credentialing, and privileging decisions. At 
that level, it affords providers a fair hearing process that protects their rights. All 
these forms of peer review activity help to protect patients.
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Most commonly, the routine clinical peer review process is administered sepa-
rately from credentialing activity, even if its results inform credentialing decisions. 
It is best performed by healthcare professionals who are not in direct economic 
competition with the individual under review and who are attuned to identifying 
opportunities for improvement in the system of care. The peer review process gener-
ally compares the provider’s performance with evidence-based standards and the 
practice of peers within the same specialty with similar patients. It may also exam-
ine whether the provider’s care falls within the scope of the patient’s insurance 
benefits. Peer review regulatory requirements may vary from state to state (e.g., 
whether the physician conducting review must be in active practice).

Prevailing peer review practices, which focus narrowly on questions of standard 
of care, have long been criticized for being out of touch with modern QI methods. 
Nevertheless, a best practice model has been described which conforms to them. 
The QI model for clinical peer review includes the standardization of the review 
process, a focus on identifying opportunities for improved performance (as opposed 
to casting blame for error); promotion of self-reporting of adverse events, near 
misses, and hazardous conditions; the quality of case review; timely performance 
feedback; recognition of clinical excellence; a solid connection between the peer 
review program and the organization’s quality improvement process; and attentive 
program governance [20].

The Healthcare Quality Improvement Act of 1986 (HCQIA) (42 USC § 
11,101–11,152) addressed the need to simultaneously protect peer review and pre-
vent its abuse by providing immunity protection only for good faith activity, irre-
spective of available state-specific protections [21]. It was enacted at a time when 
the number of malpractice cases was rising, with increasingly large settlements. 
Malpractice and the perceived risks of healthcare were in the public eye; the time 
was ripe for actions to ensure patient safety. Physicians reportedly considered early 
retirement or the elimination of certain procedures from their practices to reduce the 
risks and costs of malpractice. Oversight of physicians and other professionals (e.g., 
licensure, credentialing) was being strengthened. It was, therefore, important to 
make it safe for physicians to participate in peer review activities.

The HCQIA provides immunity to bodies that conduct peer review through a 
formally defined process that extends notice and fair hearing rights to any provider 
whose clinical privileges are threatened. Covered entities include hospitals, man-
aged care organizations, professional societies, or committees of physicians at a 
national, state, or local level. The expressed objective of these organizations should 
be to improve the quality of healthcare. The protection afforded by the act is quali-
fied immunity from damages under state and federal law if the provisions of the act 
(§ 11,112) are followed. The Act relates to deliberations of professional review bod-
ies and actions that affect clinical privileges. Individuals who take part in these 
activities are also protected (see Imperial v Suburban Hosp. Assn., Inc., 37 F3d 
1026 [4th Cir 199]; Decker v IHC Hospitals, Inc., 982 F2d 433 [10th Cir 1995]). It 
establishes immunity from liability only, not immunity from suit. The Act  specifically 
denies immunity for claims alleging civil rights violations (42 USC §11,111[b] pro-
fessional review) [21].
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Requirements for Peer Review Activities to Be Granted Immunity from 
Liability Damages

 1. The review and the resultant action must adversely affect the physician’s 
clinical privileges and be based on clinical competence or conduct issues.

 2. The action taken must be imposed with the reasonable belief that it will 
improve the quality of care.

 3. The physician must be provided with due process rights within a specific 
time frame. The procedure for providing appeal rights and time frames are 
clearly stated in the act. The physician must be made aware of the 
following:

• The potential adverse action.
• The basis for the action.
• The right to request a hearing (within not less than 30 days).
• The hearing process and the witnesses to be called.
• He or she can be represented by counsel and may cross-examine the 

witnesses and present evidence.
• The hearing is to be recorded with the production of a written report, a 

copy of which is presented to the physician.

 4. Actions taken must be reported within a specified time frame to the data 
bank.

Adapted from Title IV of Public Law 99–660, by U.S.  Department of 
Health & Human Services, Retrieved from https://www.npdb.hrsa.gov/
resources/titleIv.jsp.

In the context of an accusation of a violation of civil rights, peer review protec-
tion can be pierced. In one civil rights case, Russell Adkins v Christie 488 F.3d 1324 
(11th Cir 2007), a three-judge panel of the 11th U.S.  Circuit Court of Appeals 
requested review of peer review records to investigate a potential civil rights viola-
tion. The physician alleged that an action had been taken based on his race. The 
court decided that rooting out “insidious discrimination” had priority over the need 
to keep private peer review deliberations secret. The judges ruled the information 
contained in the peer review was integral to the charge of racial discrimination, and 
found that the physician had been subjected to a higher level of review which 
resulted in the termination of his privileges.

Peer review protection is provided only if the peer review is conducted in 
good faith with the prime objective of the activity being to improve the quality of 
healthcare. The review and resultant action must be based in clinical competence or 
professional conduct issues. The process for appeals is specifically documented in 
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the act. Challenges may be made to the immunity of the deliberations by allegation 
of peer review being conducted in bad faith if:

• The case is related to a civil rights claim
• The physician is not made aware of the potential adverse action and his due pro-

cess rights within the specified time frame
• Procedural requirements were not met (i.e., the physician is not provided his due 

process rights and/or a fair hearing was not offered)
• The action was taken to decrease competition (e.g., collusion between members 

of the peer review panel who were direct competitors of the physician under 
review)

• The action was not taken with the main objective to improve care, but rather to 
remove a troublesome staff member or to silence a “malcontent” or whistle 
blower [21].

As a result, most hospital medical staff bylaws are structured to conform to the 
requirements of HCQIA. In practice, covered entities may forfeit protections under 
the Act by failing to follow and document these procedures. If the peer review pro-
cess is misused for economic or anti-competitive purposes to achieve an advantage 
of one provider or provider organization over another, the legal protections are for-
feited. The case described below, which progressed through the court system over 
several years, provides valuable insights into how the peer review process must 
adhere to the principles of good faith and must only be used for quality improve-
ment purposes. When used to damage someone’s reputation and achieve a competi-
tive advantage, the peer review privilege is forfeited, and civil damages may be 
awarded.

Case Study • • •
Misuse of the Peer Review Process for Economic Purposes: A Cautionary 

Tale.

According to the Supreme Court of Texas’ May 22, 2015 decision, a car-
diac surgeon practiced at Hospital A from 1998 until 2012, where he devel-
oped a robotic cardiac surgery program and built a reputation for “quality 
patient care, technical excellence, and outstanding professionalism in heart 
and general surgery.” [22, 23] When it became known to Hospital A leaders 
that the cardiac surgeon was willing to associate himself with Hospital B, a 
competitor in the marketplace, Hospital A’s leaders began a “whisper cam-
paign” against the surgeon. Specifically, at a November 2011 meeting, a med-
ical leader from Hospital A displayed data to referring physicians implying 
that the cardiac surgeon had a higher than expected mortality rate. This 
Hospital A medical leader manipulated the presented data and failed to use 
generally accepted scientific methodologies for peer comparison. Despite 

(continued)
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Hospital A’s peer review committee repudiation of the medical leader’s com-
parative data display, the manipulated data continued to be disseminated 
within the referring medical community. In addition, a Hospital A administra-
tor in January 2012 publicly ridiculed the cardiac surgeon’s skills and alerted 
physicians, nurses, and other administrators that he had targeted the cardiac 
surgeon because of the surgeon’s association with the competitor Hospital 
B. He specifically stated that targeting the cardiac surgeon was meant as a 
preemptive warning to other physicians who sought to leave Hospital A for 
Hospital B and that the administrator would not tolerate physicians taking 
business from Hospital A.

From news coverage of the case, we know that the cardiac surgeon brought 
a suit against Hospital A in 2012 alleging it misused the peer review process 
and falsified data to damage his reputation and to harm his practice after he 
associated with Hospital B in addition to his work at Hospital A [24]. During 
a two-week trial in March 2017, a jury found that Hospital A had defamed the 
cardiac surgeon and awarded him 6.4 million dollars in damages. Specifically, 
the jury found that Hospital A made false statements about the cardiac sur-
geon’s competence and surgical mortality rates and that Hospital A had shared 
manipulated peer review data with referring cardiologists. The rarity of such 
cases making it to trial was noted in one news article reporting on the case: 
“The verdict is extremely unusual. Typically, defamation cases are solved out-
side of courts, especially because it is difficult for physicians to prove the peer 
review process was used in a detrimental way, as is necessary in Texas for 
physicians to access the otherwise confidential data.” [24]

In May 2017, a state district judge upheld the jury verdict and award to the 
cardiac surgeon against Hospital A which was found to have defamed the 
cardiac surgeon who brought the lawsuit “in an effort to protect its business 
from other hospitals and competitors.” [25] Again, the news coverage com-
ments on the central role of the peer review process and its potential misuse:

[The cardiac surgeon’s] case turned on peer review, a confidential process conducted 
by committees of physicians to weed out bad doctors. [The cardiac surgeon], how-
ever, alleged that [Hospital A] misused the process, manipulating data on the out-
come of his surgeries to suggest that his patients were more likely to die. The jury…
determined that a comment from a [Hospital A] employee about [the cardiac sur-
geon’s] “bad quality, high mortality rates, unnecessary surgeries,” was false and 
damaged [the cardiac surgeon’s] reputation… The jury also found another employ-
ee’s comment about the hospital’s decision to share [the cardiac surgeon’s] peer 
review data with referring cardiologists in the name of safety and transparency to be 

false and defamatory [25].

On August 15, 2019, a state appeals court upheld the $6.4 million jury award. 
In a 67-page ruling, the appeals court stated, “We conclude that there was 
evidence that [Hospital A]…published the individual surgeon mortality data 
by presenting it to other doctors, who were capable of understanding its 
defamatory import.” [26]
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 The National Practitioner Data Bank

Although the HCQIA established federal peer review protection for institutions and 
individuals engaged in peer review, another major provision, the creation of the 
National Practitioner Data Bank (NPDB), was not realized until after the publica-
tion of the final regulations in 1989. The NPDB was intended to restrict the ability 
of incompetent physicians to move from state to state unscrutinized. Hospitals, state 
medical boards, and other healthcare entities who engage in formal peer review 
activities are required to report disciplinary actions they have taken to the NPDB. An 
entity that fails to report as required may lose HCQIA protections for 3 years. Data 
Bank content was further amended by the 1990 Omnibus Budget Reconciliation Act 
(OBRA), which added a requirement that adverse determinations (findings and 
actions) by peer review of private accreditation entities should be reported to the 
NPDB [27]. The NPDB collects the following types of data:

• Professional review actions taken by hospitals, HMOs, and other entities that 
result in reduction, suspension, revoking of clinical privileges, restriction, or ter-
mination of privileges or membership in a healthcare entity. Any action that 
adversely affects the clinical privileges of a physician for a period longer than 
30 days must be reported.

• Acceptance of the surrender of clinical privileges or restriction of privileges 
while the physician is under investigation by the healthcare entity concerning 
issues of incompetence or improper professional conduct, or as an alternative to 
conducting an investigation.

• Professional board actions that result in a change in licensure status.
• Exclusion from Medicare-Medicaid programs and sanctions.
• Malpractice payments and settlements made on behalf of physicians [28].

The HCQIA (§ 11,135) requires hospitals to query the NPDB in their initial cre-
dentialing and bi-annual provider recredentialing processes.

 Credentialing

Credentialing is the process of obtaining, verifying, and assessing information to 
determine the qualifications of a healthcare professional to provide services to a 
patient. The credentialing process examines the training, education, and actual 
experience of the healthcare professional. This may include data such as the number 
of times a surgeon has performed a certain procedure and the clinical outcomes for 
the patients.

Specific criteria for credentialing are well outlined by many organizations. These 
include the NCQA, Utilization Review Accreditation Commission (URAC), the 
Joint Commission, and others. Some states may also have specific criteria for 
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healthcare professionals that must be followed. The following are the general pro-
cesses involved in credentialing:

• Primary source verification

 – Medical school graduation
 – Residency
 – Specialty boards
 – State license
 – Drug enforcement certificate
 – History of professional liability
 – Clinical privileges
 – Malpractice insurance
 – Work history

• Application and attestation

 – Reason for any inability to perform essential clinical functions
 – Lack of present illegal drug use or chemical dependency
 – History of loss of license-felony convictions
 – History of change in privileges or disciplinary action
 – Correctness and completeness of application

• Verification

 – National Practitioner Data Bank
 – Healthcare Integrity and Protection Data Bank
 – Licensure limitations
 – Medicare and Medicaid sanctions

• Initial site visit

 – May be required for primary care physicians and some specialists
 – Criteria for credentialing

When conducted according to these criteria, credentialing is an up-front process 
that protects patients, healthcare systems, and physicians from potential quality and 
utilization issues. Some healthcare organizations break the credentialing process 
into two components. The first is the contracting component, which determines 
whether the physician meets the criteria to have a contract with the healthcare orga-
nization. The second is the actual clinical appropriateness of the physician in terms 
of privileges to care for specific types of patients or disease processes. For example, 
all general surgeons may have a contract to provide surgery to a population, but only 
some general surgeons will have privileges to provide thyroid surgery within their 
contract.

As noted in the HCQIA § 11,135, “a hospital which does not request the infor-
mation respecting a physician or practitioner [during the credentialing process] as 
required under subsection (a) of this section is presumed to have knowledge of any 
information reported under this subchapter to the Secretary with respect to the phy-
sician or practitioner.” [21]
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The HCQIA specifically states who may have access to the Data Bank:

• A hospital that requests information concerning a physician, dentist, or other 
healthcare practitioner who is on its medical staff (courtesy or otherwise) or has 
clinical privileges at the hospital

• A physician, dentist, or other healthcare practitioner who requests information 
concerning himself or herself

• Boards of Medical Examiners or other state licensing boards
• Healthcare entities which have entered, or may be entering, employment or affil-

iation relationships with a physician, dentist, or other healthcare practitioner; or 
to which the physician, dentist, or other healthcare practitioner has applied for 
clinical privileges or appointment to the medical staff

• An attorney, or individual representing himself or herself, who has filed a medi-
cal malpractice action or claim in a state or federal court or other adjudicative 
body against a hospital, and who requests information regarding a specific physi-
cian, dentist, or other healthcare practitioner who is also named in the action or 
claim, provided that this information will be disclosed only upon the submission 
of evidence that the hospital failed to request information from the Data Bank as 
required by Sec. 60.10(a), and may be used solely with respect to litigation 
resulting from the action or claim against the hospital

• A healthcare entity with respect to professional review activity [21]

The HCQIA allows the U.S. Department of Health and Human Services (HHS) 
to promulgate regulations that allow a healthcare practitioner to challenge informa-
tion reported to HHS (42 USC §11,136 [2]). According to the NPDB Guidebook, a 
practitioner may contact the reporting entity directly to request a correction [28]. At 
any time, the practitioner may add a Subject Statement to the report. Once a Subject 
Statement is processed, the NPDB copies anyone who received the report within the 
prior 3 years. The Subject Statement becomes a permanent part of the record and is 
included whenever the report is disclosed [28].

The subject of a report also has the right to enter the report into Dispute Status 
by challenging either the facts of the report or whether it was submitted in accor-
dance with NPDB reporting requirements, including the eligibility of the entity to 
report to the NPDB [28]. If the subject is unable to resolve issues with the entity, he 
or she may request dispute resolution by the NBDP.  Dispute resolution cannot 
address the validity of the underlying reasons for the report or whether due process 
was followed. The Agency’s determination is final.

 HIPAA Regulations

HIPAA is the well-known acronym for the Health Insurance Portability and 
Accountability Act of 1996 (Public Law 104–191) [29]. HIPAA amended the 
Internal Revenue Code of 1986 to improve portability and continuity of health 
insurance coverage in the group and individual markets to combat waste, fraud, and 
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abuse in health insurance and healthcare delivery, to promote the use of medical 
savings accounts, to improve access to long-term care services and coverage, and to 
simplify the administration of health insurance, among other purposes.

HIPAA had profound effects on healthcare administration. Of the many rules 
promulgated as a result of this Act, those related to the privacy and security of 
healthcare information are most relevant to healthcare quality improvement.

 The Privacy Rule

The Privacy Rule is comprised of regulations that govern the use and disclosure of 
protected health information (PHI), either in electronic or paper form. PHI is any 
health-related information, health status, or information relating to healthcare pro-
visions, payment, and any other identifiable or specific material contained in the 
medical record. Specific exceptions to this rule include reporting to law enforce-
ment officials’ evidence of child abuse and reporting infectious disease. The key to 
disclosure of PHI between health professionals is that the minimum amount of 
information necessary should be released. Covered entities (defined in the rule as 
those who are “covered by the regulations”) must also track the release of this PHI 
and must designate an individual to be responsible for educating all staff on the 
Privacy Rule and overseeing the confidentiality provisions of HIPAA. Covered enti-
ties are required to have designated privacy officers and policies and procedures 
used to educate the facility or office staff and to ensure compliance with the act.

The Privacy Rule gives the patient the right to review their medical record and to 
correct any errors. The covered entity can disclose information as part of ongoing 
treatment, payment during normal operations of the facility or office, and through 
written authorization by the patient. The privacy officer is responsible for ensuring 
that these privacy activities occur consistently, in addition to ensuring compliance 
with other HIPAA requirements. Upon initially accessing care, patients are pro-
vided with a privacy notice (i.e., an explanation of the organization’s use of infor-
mation and the patient’s rights regarding its use and release of the information 
contained in the medical records). The patient’s acknowledgment of receipt of this 
information must be retained.

 The Security Rule

The Security Rule consists of security safeguards for PHI stored electronically and 
promotes the goal of maintaining the integrity and availability of electronic PHI.

 The Enforcement Rule

The Enforcement Rule, issued in 2006, sets penalties for violations of HIPAA rules 
and creates a structure for investigations and hearings related to violations.
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 Administrative Simplification Rule

The Administrative Simplification Rule is comprised of the following standards:

Transactions and Code Sets Standards The HIPAA transactions and code sets 
standards mandated the simplification of data collection and aggregation through 
the creation of universal data sets and the fostering of interoperability of programs, 
including electronic data interchange (EDI) functions, which was meant to stan-
dardize the electronic exchange of patient information. Common codes have the 
following advantages [29]:

• Facilitating electronic filing of health claims
• Decreasing costs of electronic interactions in the long term
• Decreasing the errors that result in rejected claims
• Providing a more universal system for data collection and interoperability 

between various systems and programs, including claim adjudication of health 
data collection

• Improving transparency related to the delivery of healthcare

Identifier Standards for Employers and Providers As part of HIPAA, a unique 
identifier was created for all covered entities using electronic data interchange 
(EDI). The Employer Identification Number (EIN) was established for organiza-
tions who hire healthcare providers, and a National Provider Identifier (NPI) was 
instituted for individual providers. Covered healthcare providers and all health plans 
and healthcare clearinghouses must use the unique identifiers in the administrative 
and financial transactions adopted under HIPAA [30].

 Healthcare Integrity and Protection Data Bank

HIPAA also established the Healthcare Integrity and Protection Data Bank (HIPDB), 
which collects reports on final adverse actions including the following [31]:

• Civil judgments from federal and state courts related to the provisions of goods 
and services, findings against healthcare providers and suppliers, and actions 
taken by federal or state agencies against healthcare providers and suppliers 
related to licensing and certification

• Exclusion from participation in federal or state healthcare programs
• Federal or state criminal convictions against health suppliers and providers

These data sets could be data mined to identify circumstances that lead to 
increased risk of fraud and abuse. The HIPDB was merged into the NPDB under the 
Affordable Care Act of 2010 [32].
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 The HITECH Act

In 2009, HIPAA was further modified by the Health Information Technology for 
Economic and Clinical Health Act (HITECH Act). The HITECH Act provided a 
major financial stimulus for investment in electronic health records alongside the 
development of federal health information technology standards. It also extended 
HIPAA privacy and security protections to business associates of covered entities. 
This includes the associated criminal and civil penalties applicable to violations.

 Basics of Malpractice

Medical malpractice and the problems associated with it remain an important issue 
in the US medical community. The general concept of professional malpractice can 
be traced to English legal theory as early as the fourteenth century; however, it was 
not until the mid-nineteenth century that it began to be applied in real-world situa-
tions [5, 33, 34]. Today, an American doctor has a greater chance of being sued than 
any other doctor in the world. While some feel that it serves to weed out bad doc-
tors, malpractice also can adversely affect physicians who practice within the stan-
dards of reasonable care.

Medical malpractice is an act or omission by a healthcare provider that deviates 
from accepted standards of practice in the medical community and causes harm or 
injury to the patient. Fear of malpractice results in the practice of defensive medi-
cine, which may put patients at risk for unnecessary treatments and testing, and may 
further deplete limited resources. Concerns about malpractice may hinder open 
clinical quality management activities (e.g., access to quality management docu-
ments may be limited due to the fear of releasing potentially damaging informa-
tion) [34].

Negligence is the most common cause for malpractice cases wherein the defen-
dant physician is accused of failing to exercise due care. In the majority of these 
cases, four specific elements are required to prove negligence:

• Duty to treat: Based on the existence of a patient–physician contractual rela-
tionship to provide care. A duty does not exist where no relationship is estab-
lished between the doctor and patient; but when a relationship is established, 
such as covering patients for a colleague, a duty of reasonable care follows.

• Breach of duty to provide a reasonable standard of care: Physicians are 
required to provide the same reasonable and ordinary care, skill, and diligence as 
other physicians in the same area of practice. To establish a breach of a standard 
of professional care, expert witnesses are often called to testify in court as to 
what appropriate care would be. Expert witnesses are usually physicians of the 
same specialty or have education and experience similar to the physician accused 
of malpractice.
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• Causation: The patient must show a direct relationship between the alleged 
breach of duty and a subsequent injury, i.e., the outcome would not have occurred 
but for the physician’s action or failure to act. The proximate cause is not required 
to be the sole cause of the action, but only a significant factor.

• Evidence of injury/damages: The patient must have suffered emotional or 
physical harm.

Bishop and colleagues conducted a retrospective analysis of malpractice claims, 
from both inpatient and outpatient settings, paid on behalf of physicians using data 
from the NPDB [35]. In 2009, there were 10,739 malpractice claims identified to 
have been paid on behalf of physicians, approximately 47% of which were from 
inpatient settings (4910 claims), 43% from the outpatient setting (4448 claims), and 
9% involved both inpatient and outpatient settings (966 claims). Major injury and 
death were the most common outcomes for both inpatient- and outpatient-related 
claims accounting for 74% of inpatient claims, 67% of outpatient claims, and 72% 
of those related to both settings. Event types varied by setting with the most com-
mon inpatient type being surgical (34%), the most common in outpatient care being 
diagnostic error (46%), and for those involving both inpatient and outpatient set-
tings being surgical (32%). Looking at the second and third most common event 
types, diagnostic errors and treatment/medical errors were identified for inpatient 
claims at 21% and 20%, respectively; for outpatient treatment, medical errors and 
surgical at 30% and 14%, respectively; and claims associated with both settings 
again mirrored the inpatient setting at 27% and 24%, respectively. Finally, for the 
10,739 claims from 2009 identified in the NPDB, the average payment amount was 
$363,000 for those from the inpatient setting, $290,000 for those from the outpa-
tient setting, and $300,000 from those claims associated with both settings [35].

An analysis by Hickson and Pichert with the National Patient Safety Foundation 
states that when a healthcare injury occurs, the patient and the family are entitled to 
a prompt explanation of how the injury occurred and its short- and long-term effects 
[36]. Furthermore, when an error contributed to the injury, the patient and the family 
should receive a truthful and compassionate explanation about the error and the 
remedies available to the patient. Finally, they should be informed that the factors 
involved in the injury will be investigated so that steps can be taken to reduce the 
likelihood of a similar injury to other patients. Hickson and colleagues conducted 
one of the earliest systematic studies examining reasons for bringing medical mal-
practice suits. They reported on 368 closed cases involving families in Florida who 
experienced permanent injuries or deaths involving perinatal care from 1986 to 
1989 [37]. Surveys were completed by 127 (35%) of the families. In this study, the 
reasons that families brought suits in these cases were the following:

• 33% were advised by acquaintances.
• 24% recognized a cover-up.
• 24% needed money.
• 23% perceived their child as having no future.
• 20% received inadequate information.
• 19% sought revenge or protection from future harm [37].
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The parents studied expressed significant dissatisfaction with physician–patient 
communication as evidenced by the following views expressed by respondents to 
the closed case perinatal malpractice study:

• 13% believed physicians would not listen.
• 32% believed physicians would not talk openly.
• 48% believed the physicians attempted to mislead them.
• 70% expressed that physicians did not warn them about long-term neurodevelop-

mental problems to be expected in their child [37].

Greenberg and colleagues conducted a study for the RAND Corporation on data 
from 2001 to 2005 in order to determine if a relationship existed between patient 
safety activities and malpractice claims [38]. Using a sophisticated health service 
research design, counties in California were assessed for malpractice activity and 
patient safety initiatives. The authors recognized that the decision to bring a mal-
practice suit is complicated and depends on many factors. However, the intuitive 
relationship between improved patient safety performance and decreased malprac-
tice activity, and the opposite tenet that less patient safety work would be associated 
with more malpractice suits being filed, was confirmed in this study. In support of 
this transparent communication approach, Wu cites a plaintiff’s attorney’s observa-
tions about why patients bring law suits:

In over 25 years of representing both physicians and patients, it became apparent that a 
large percentage of patient dissatisfaction was generated by physician attitude and denial, 
rather than the negligence itself. In fact, my experience has been that close to half of the 
malpractice cases could have been avoided through disclosure or apology but instead were 
relegated to litigation. What the majority of patients really wanted was simply an honest 
explanation of what happened, and if appropriate, an apology. Unfortunately, when they 
were not only offered neither but were rejected as well, they felt doubly wronged and then 
sought legal counsel [39].

Clinical practice guidelines (CPGs) are used by attorneys for both the defense and 
the plaintiff to demonstrate that a standard of care has, or has not, been met. In a 
malpractice trial, guidelines are weighted on the basis of the issuing body, the pur-
pose of the guideline, and evidence of peer review of the CPG. For instance, man-
aged care organizations’ utilization-based guidelines are weighted differently than 
clinical medical society guidelines, which are created with reference to evidence- 
based medicine or expert consensus. While CPGs may be used as a reference, the 
jury decides how to weigh their content based on expert witnesses’ testimonies. In 
the case of Frakes v Cardiology Consultants, P.C. (1997 WL 536949, Tenn Cir 
App), the court considered a table, “Exercise Test Parameters Associated with Poor 
Prognosis and/or Increased Severity of CAD,” contained in American College of 
Cardiology and American Heart Association brochures as a consensus statement on 
the interpretation of an exercise treadmill test based on the fact that all the experts 
adopted the document as the correct standard of care. In contrast, in Liberatore v 
Kaufman (835 So2d 404, Fla. App [2003]), the Florida Court of Appeals held that 
the trial court had abused its discretion when it used a bulletin published by the 
American College of Obstetricians and Gynecologists to bolster the testimony of 
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their expert witness. Practice guidelines have also been used to impeach expert tes-
timony (Roper v Blumenfeld 309 NJ Super 219 [1998]). In general, an accepted 
clinical standard may be presumptive evidence of due care, but expert testimony is 
required to introduce the standard and to establish its source and relevancy.

The standard of proof imposed by judges in a malpractice suit is the civil court 
standard, namely, a preponderance of evidence, which is less stringent than the 
beyond a reasonable doubt standard used in criminal trials. The concept of contribu-
tory negligence is considered in awarding damages. The contribution of the patient’s 
actions or inactions that resulted in the injury is also noted (i.e., did the patient act 
as a reasonable, prudent person would have, given his condition?). If the patient 
failed to follow the physician’s clear and documented instructions to report a change 
in symptoms, or fill or take a prescription, he or she might be found partially respon-
sible, and the final award would be lessened. Failure by the physician to provide 
follow-up care or to provide and document instructions may serve as proof that the 
physician is at least partially responsible. Handwriting legibility, evidence of ade-
quate informed consent, and adequate delivery of specific discharge information 
may also have a significant impact on the outcome of litigation.

If malpractice is proven, there are two types of damages: compensatory and 
punitive. Compensatory damages compensate the patient for past and future cost, 
pain, anguish, and loss of income. The intent is to restore the patient to condition 
prior to the incident. Monetary compensation is awarded to approximate the harm 
caused. Punitive damages are a means for the judicial system to “send a message” 
and financially punish a defendant. Juries may award punitive damages, sometimes 
in the millions of dollars, as punishment for willful or malicious conduct. The 
Tobacco Litigation settlement, referred to as the Master Settlement Agreement, 
which was reached in 1998 is an example of punitive damages; in addition to limit-
ing types of advertising, the large cigarette manufacturers agreed to pay billions of 
dollars up front and billions on an annual basis in perpetuity to participating states 
and territories [40]. A number of states have pursued tort reform to limit the amount 
of punitive damages. A Congressional Budget Office (CBO) report on common ele-
ments of tort reform attempted to quantify the financial impact of such reform:

Several times over the past decade, CBO has estimated the effects of legislative tort reform 
proposals. Typical proposals have included:

• a cap of $250,000 on awards for noneconomic damages;
• a cap on awards for punitive damages of $500,000 or two times the award for eco-

nomic damages, whichever is greater;
• modification of the “collateral source” rule to allow evidence of income from such 

sources as health and life insurance, workers’ compensation, and automobile insur-
ance to be introduced at trials or to require that such income be subtracted from 
awards decided by juries;

• a statute of limitations—one year for adults and three years for children—from the 
date of discovery of an injury; and,

• replacement of joint-and-several liability with a fair-share rule, under which a defen-
dant in a lawsuit would be liable only for the percentage of the final award that was 
equal to his or her share of responsibility for the injury.
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…National implementation of a package of proposals similar to the preceding list 
would reduce total national premiums for medical liability insurance by about 10 percent…
That figure reflects the fact that many states have already enacted at least some of the pro-
posed reforms. For example, about one-third of the states have implemented caps on non-
economic damages, and about two-thirds have reformed their rules regarding 
joint-and-several liability. CBO estimates that the direct costs that providers will incur in 
2009 for medical malpractice liability—which consist of malpractice insurance premiums 
together with settlements, awards, and administrative costs not covered by insurance—will 
total approximately $35 billion, or about 2 percent of total healthcare expenditures. 
Therefore, lowering premiums for medical liability insurance by 10 percent would reduce 
total national healthcare expenditures by about 0.2 percent [41].

There are other legal pitfalls in providing medical care and overseeing quality (e.g., 
incorrect or inadequate informed consent prior to a surgical intervention can result 
in a charge of assault or battery) [5]. The physician and risk managers must be aware 
that if a procedure is changed without patient permission, or if additional surgery 
occurs without adequate informed consent, the physician may be at risk for litigation.

Cases of infectious disease require special attention. Patients must be made 
aware of their communicability and the actions that must be taken to prevent the 
spread of disease to others. Suits brought by sexual partners in various states have 
resulted in decisions that held physicians liable for the spread of HIV (e.g., physi-
cians have been held responsible for not providing and documenting advice given to 
the patient to prevent the spread of the disease). In the case of Reisner v Regents of 
University of California (31 Cal App 4th 1195 [1995]), the court held that a sexual 
partner of a patient had a cause of action against the patient’s physician and the 
hospital for failing to inform the patient that she had been contaminated with HIV- 
infected blood and was at risk of spreading the disease. The ruling stated that the 
physician and the hospital had a duty to counsel and to educate the patient on how 
to prevent the spread of the virus.

 Facility/Organizational Risk Management Issues

Managed care organizations, hospitals, and other facilities have been held liable for 
harm to patients through alleged failure to use reasonable care to ensure the compe-
tency of their providers upon credentialing and recredentialing or to have an appro-
priate number of competent medical and support staff (Darling v Charleston 
Community Memorial Hospital, 33 Ill2d 326, 211 NE2d 253, 14 ALR3d 860 
[Ill 1965]).

The doctrine of corporate negligence holds that an organization has an indepen-
dent duty to the patient in credentialing its personnel. An organization may also be 
sued on the basis of services provided to the facility by independent contractors. For 
example, emergency services delivered by a contracted emergency room group may 
expose the facility to litigation on the basis of the legal concepts of vicarious liabil-
ity and ostensible or apparent agency. In such cases, the patient came to the hospital 
seeking care and the institution or hospital appeared to present the contract ER 
physician as its employee. In a similar manner, a private anesthesiologist may 
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appear to be an extension of the facility and thus incur liability for poor outcomes 
or adverse events under a legal theory of ostensible agency. Although the contract 
between the facility and the treatment group may allocate liability, the patient may 
be inclined to name all likely parties in the litigation.

Liability due to failure to exercise appropriate care is not limited to individual 
practitioners. It can involve the chief of clinical areas, chief medical officers, and 
other officers of the corporate suite. The concept of the surgeon as “captain of the 
ship” in the operating room holds that the physician is responsible for the actions of 
his or her subordinates. The legal concept of respondeat superior (Latin for “let the 
master answer”) holds the employer responsible for the actions of employees. A 
health plan or a hospital may also be sued for the actions of their employees. This is 
known as vicarious liability.

Adequate credentialing is required through querying the NPDB and HIPDB as 
suggested in the HCQIA and following procedures and policies promulgated by 
leading healthcare accreditors. Hospitals and other facilities have been sued for fail-
ing to exercise reasonable care in credentialing participating specialists (e.g., 
Harrell v Total Healthcare, 781 SW2d 58 [MO 1989]). Pivotal cases have clearly 
stated that organizations are responsible for utilization review actions and their 
impact on the care provided (see Wickline v State of California, 192 Cal App 3d 
1630, 239 Cal Rptr 810 [Ct App 1986] and Fox v Health Net, Riverside Sup Ct Case 
No 219692 [1993]).

Bad faith action suits can be brought against managed care organizations and 
their staff related to utilization management activities (i.e., for failure to promptly 
and adequately review requests for care, for failure to provide timely approval of 
care, and for failure to provide expedited reviews for cases as required in organiza-
tion requirements or as imposed by state or federal law).

 Medical Errors and Transparency

A number of industry groups actively encourage acknowledging medical errors, 
especially those that are apparent to the patient-family and those that do not result 
in harm. The IOM report To Err Is Human: Building a Safer Health System high-
lighted the issue of medical errors and recommended the National Quality Forum 
(NQF) as the entity to develop reporting standards, error reporting requirements for 
healthcare organizations, and nonpunitive reporting systems [6]. The NQF supports 
disclosure of this information as a practice that promotes safe care [42]. In 2001, the 
Joint Commission issued a nationwide disclosure statement requiring that patients 
be made aware of all outcomes of care. A number of major hospitals and health 
systems support acknowledging errors, providing an apology, explaining how the 
error could have happened, and communicating the action that will be taken to pre-
vent a recurrence in the future. 

The VA Medical Center in Lexington, Kentucky, has had a full disclosure policy 
since the 1980s [43, 44]. The University of Illinois Medical Center (UIC) has a 
well-known error disclosure program and a specific curriculum to train medical 
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students to recognize medical errors, deal with the repercussions, and know what 
actions to take [43]. Since 2001, when it began to acknowledge medical mistakes 
and negotiate settlements with injured patients, the University of Michigan Health 
System has experienced a significant decrease in the number of pending malpractice 
claims [45]. See Table 11.2.

Medical ethics supports truth telling. A risk management approach that advo-
cates reporting errors to patients believes that transparency will result in fewer law-
suits, early settlements, better understanding of the systemic source of errors, and 
the diffusing of anger through early communication. Leading clinical journals con-
tain articles relating to disclosure to patients, and there is a growing body of knowl-
edge in this area (e.g., a framework for apologies, how to frame the admission, and 
the right time and place for an apology) [45–47, 51, 52].

A number of state governments have pursued disclosure-related legislation. For 
example, a Pennsylvania law, “Act 13,” contains time frames for disclosure and a 
prohibition for use of this communication as evidence of liability in litigation. The 
National Conference of State Legislatures lists 39 states, Washington D.C., and 
Guam as having apology laws in the form of a bill or statute protecting expressions 
of regret and apologies from being used in litigation [53]. These laws are in the pro-
cess of being tested to provide a sufficient sense of safety to physicians, attorneys, 
and insurance companies [54]. As noted in the New England Journal of Medicine 
review article “Disclosing Harmful Medical Errors to Patients,” “plaintiffs’ attor-
neys, who must sift through dozens of prospective claims in choosing which ones to 
pursue, will prize information gained from disclosures, whether or not they are per-
mitted to use that information as evidence in subsequent litigation.” [44]

A national coalition of patients, attorneys, physicians, and hospital administra-
tors—the Sorry Works! Coalition—has proposed that hospital staff review all 
adverse events and that hospital administrators and physicians institute a dialogue 
with patients and families to explain what happened, apologize for any errors com-
mitted, and offer fair compensation [43].

In contrast, the authors of a January–February 2007 Health Affairs article titled 
“Disclosure of Medical Injury to Patients: An Improbable Risk Management 
Strategy” have a different perspective on the financial impact of the trend toward 
full disclosure [52]. They suggest that any decrease in the number and the amount 
of claims deferred due to apologies and admitting errors may be offset by the 
increase in patient awareness of medical errors. Adverse outcomes once attributed 
to expected results of diseases or therapies are now acknowledged as medical errors 
and, as such, the responsibility of the clinician. There is a widespread belief that the 
vast majority of medical errors do not result in litigation or suits, and it remains to 
be seen if identifying more errors and bringing them to the patient’s attention will 
decrease the rate or impact of malpractice litigation. Seeking to strike that balance, 
Studdert and colleagues conclude their paper with the following advice:

Disclosure is the right thing to do; so is compensating patients who sustain injury as a result 
of substandard care. Continuing moves toward transparency about medical injuries will 
expose tensions between these two objectives. That severe injuries are prevalent and that 
most of them never trigger litigation are epidemiological facts that have long been evident. 
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Table 11.2 Error Disclosure programs in three different health systems

Title of program 
& location Description

Extreme Honesty 
[46]
Veteran’s 
Administration 
(VA) Medical 
Center in 
Lexington, KY

In place since 1987, this policy has not caused an onslaught of litigation, 
and while in the top quartile for claims filed compared to 35 other VAs, the 
Lexington VA is in the bottom quartile for claim payments. This honest and 
forthright risk management approach is touted as putting the patient’s 
interests first and is believed to be relatively inexpensive when compared to 
other approaches since Kraman and Hamm contend that it avoids the costs 
of lawsuit preparation, litigation, and court judgments [46]. Extreme 
honesty suggests but does not prove the financial superiority of a robust 
disclosure policy.

Seven pillars 
[47–49]
University of 
Illinois, Chicago 
(UIC)

The seven pillars represent a comprehensive response to adverse events:
  ● Reporting
  ● Investigation
  ● Early communication with patient
  ●  Apology with remediation (includes waiving of hospital and 

physician fees)
  ● Process and performance improvement
  ● Data tracking and analysis
  ● Education around the entire process [47]
UIC reported that over a 2-year period, the seven pillars approach led to 
more than 2000 incident reports and more than 100 investigations, resulting 
in approximately 200 specific improvements, 100 disclosure conversations, 
and at least 20 full disclosures of inappropriate care that caused patient 
harm [48]. This AHRQ demonstration project that extends to nine other 
medical centers has resulted in an 80% reduction in time to settle full 
disclosure cases and a 70% reduction in litigation-related costs, and UIC 
reported that no meritless suits were filed for at least 18 months. As a 
testament of success, in addition to the initial nine hospitals, an additional 
twenty hospitals have joined the initiative even though they have received 
no funding.

Open Disclosure 
with Offer [50]
University of 
Michigan (UM) 
Health System

Beginning in 2001, UM Health System instituted a proactive, principle- 
based approach, built on a commitment to honesty and transparency called 
“open disclosure with offer.” Three principles guided this new systematic 
approach to adverse events:
  ●  Compensate patients quickly and fairly when unreasonable medical 

care causes harm.
  ●  If the care is deemed reasonable, support caregivers and the 

organization vigorously.
   ●  Reduce patient injuries by learning through patients’ experiences and 

also reduce claims (by way of improved care) [50].
Since the full implementation of this approach, UM reports a steady 
reduction in the number of claims filed, reduction in defense costs, reduced 
time between claim reporting and resolution, and reduced average 
settlements. The average monthly rate of new claims dropped from 7.03 to 
4.52 claims per 100,000 patient encounters, and the average monthly rate of 
lawsuits decreased from 2.13 to 0.75 per 100,000 patient encounters [50].
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The affordability of the medical malpractice system rests on this fragile foundation, and 
routine toward full disclosure should proceed with a realistic expectation of the financial 
implications and prudent planning to meet them [52].

 Alternative Dispute Resolution: Arbitration and Mediation

Given the high cost and extended time frames of litigation, other forms of dispute 
resolution have gained popularity. Arbitration is one example of an alternative to a 
malpractice trial. Arbitration is used when the parties agree to have a third party 
decide the outcome of a claim based on its merits. The single arbitrator or panel 
allocates blame and may impose an award for damages much like a court. The pro-
cess is streamlined due to the lack of a jury and expert witnesses.

Physicians generally prefer alternative dispute systems. There is the perception 
that these processes are less expensive, less time-consuming, and may result in 
decreasing the rate of malpractice premiums. While practicing physicians may have 
an office policy to request that patients sign an agreement consenting to binding 
arbitration if an issue arises, such documents have been challenged on the basis of 
whether the patient truly understood that, by signing the agreement, they had signed 
away their right to a jury trial.

Arbitrators are considered to be more knowledgeable of issues and less biased 
than a lay jury. Arbitration proceedings are more private than civil litigation. 
Arbitrators may act singly or as part of a panel. Deliberations are usually shorter and 
less stressful than a trial, and there is direct dialogue between the two parties. Some 
malpractice carriers offer discounts to physicians who have their patients sign arbi-
tration agreements. Unlike malpractice trials, which may be undertaken by an 
 attorney on contingency, the patient may be required to pay the arbitrators, the 
experts, a lawyer, and other fees. Rulings do not allow for appeal rights.

Arbitration can be either mandatory or voluntary. Some states mandate arbitra-
tion prior to the commencement of a malpractice suit to lessen court time and to 
facilitate resolution of the dispute without lengthy litigation. Benefits of arbitration 
include the following: may be less confrontational and less costly, may include writ-
ten expert opinion without the added expense and time or witnesses, and may 
include an agreement to keep the hearing and the settlement confidential.

Mediation is a form of conflict resolution that brings two or more parties together 
to discuss their issues with the assistance of a mediator (an impartial third party), 
but does not involve a binding decision. Mediation usually begins as an airing of 
grievances after which the mediator attempts to have the parties come to a settle-
ment with the mediator acting as an honest broker. The mediator has no power to 
require a settlement.

In 2014, CMS provided instruction to all Quality Improvement Organizations 
(QIOs) to implement changes related to beneficiary complaints directed at making 
the complaint and resolution process more customer friendly and transparent [55]. 
Aligned with these changes was the creation of a free, nationwide mediation pro-
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gram as an alternative to a quality review process initiated by a beneficiary com-
plaint [56]. The quality review process, used as the primary investigational method 
for beneficiary complaints, was seen by some as a slow, time-consuming program 
that was confrontational rather than collaborative and that did not result in improved 
communications between the providers and beneficiaries, especially in the follow-
ing areas:

• Complaints concerning quality of services
• Communication issues
• Quality of care issues from the beneficiaries’ perspective

Participation in mediation is voluntary, and the mediation request must be initi-
ated by the beneficiary. Mediators do not make decisions or influence the outcome 
of the mediation. Both the beneficiary and the physician, provider, or facility repre-
sentative must agree to participate. The dialogue can be terminated by either party 
at any time. Mediations can be conducted in a safe, neutral environment or over the 
telephone. Each party has an opportunity to tell his or her story, express concerns 
directly to the physician (or other provider of healthcare services), and listen to the 
response. With the approval of both parties, the beneficiary or the physician may 
bring a lawyer to act in the capacity of an advisor.

A typical mediation session takes between 2 and 4 h. The key to this process is 
that the patient drives the system and controls how the complaint is resolved. If a 
mutual resolution is reached, the QIO will follow up and monitor the terms of the 
agreement. This process can address issues that are not contained in the medical 
record and facilitate explanations between patients and healthcare providers.

Some types of cases are not appropriate for mediation (e.g., gross and flagrant 
quality of care issues and cases already in litigation). Mediation sessions are not 
recorded, and any written notes taken during the mediation are destroyed at the end 
of the session. Parties to the mediation agree not to use information uncovered dur-
ing the mediation in any future legal proceedings. If the parties reach a resolution, 
an agreement may be drafted and signed concluding the mediation session. Federal 
and state laws protect the confidentiality of mediation sessions, per the Federal Rule 
of Evidence (Article IV) 408. Many U.S. District Courts and Courts of Appeal have 
court rules providing for the confidentiality of mediation negotiations. (i.e., US Ct 
of App 4th Cir Rule 33), and many states specifically provide for the confidentiality 
of statements and documents used in mediation.

 Antitrust in Medicine

Antitrust issues arise when a significant number of individuals who provide a ser-
vice work together to control how the goods or services are provided or distributed 
(i.e., controlling reimbursement rates or access). This can present a potential risk 
when market players, health systems, or a number of individuals work together 
(even if ostensibly for the purpose of improving how care is provided) and when 
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they create and enforce clinical guidelines that influence how providers practice 
medicine for a specific clinical condition. The Sherman Antitrust Act (July 2, 1890, 
ch 647, 26 Stat 209, 15 USC §1–7) refers to “contracts or combinations in restraint 
of trade” (§1). The Act includes actions taken together in a given market to engage 
in intended parallel conduct or fee setting (i.e., sharing of pricing information).

Other sections of the Act relate to unilateral actions of a single business in an 
attempt to monopolize a market. Cases involve hospital and managed care organiza-
tions but can occur at the medical group level. A recent case was brought against 
two clinics for refusing to accept new Medicaid members and possibly collaborat-
ing in this decision. The Sherman Act can be violated by agreements among 
provider- controlled networks and plans when competing physicians set, by majority 
vote, the maximum fees that they may claim in full payment for health services 
provided to policyholders of specified insurance plans (Arizona v Maricopa County 
Medical Society, 457 US 332 [1982]). Similar issues may arise as multiple medical 
groups of managed care organizations come together to write common guidelines 
that restrain reimbursement for certain treatments and exclude other possible 
treatments.

Regarding the issue of cartels and professionalism, the Federal Trade Commission 
(FTC) has successfully challenged provider cartels that engage in a wide variety of 
practices designed to raise prices, limit competition from other providers, or affect 
the cost containment efforts of managed care organizations. In the case of United 
States v North Dakota Hospital Association (640 F Supp 1028 [DND 1986]), the 
issue revolved around hospitals’ joint refusal to extend discounts in bidding for 
contracts.

Groups and associations can run afoul of antitrust law through restrictions on 
advertising and dissemination of information (California Dental Association v 
Federal Trade Commission, 526 US 756 [1999]). The FTC’s jurisdiction extends to 
associations (e.g., the California Dental Association) that provide substantial eco-
nomic benefit to its for-profit members. Private accreditation and professional stan-
dard settings can risk antitrust suits for conducting or recommending boycotts or 
other actions that would result in the restraint of trade or for giving an unfair advan-
tage to one group over another.

The case of Wilk v American Medical Association (895 F2d 352 [2d Cir 1990]) 
affirmed the District Court’s finding that the American Medical Association violated 
the Sherman Act by conducting an illegal boycott in restraint of trade directed at 
chiropractors. When payers with market power take actions related to reimburse-
ment, it is not always considered antitrust. In the case of Kartell v Blue Shield of 
Mass. (749 F2d 922 1st Cir [1984]), Blue Shield’s ban on “balanced billing” was 
not considered a violation of the Sherman Act.

The crafting of clinical guidelines and the advent of pay-for-performance (P4P) 
programs have exposed more potential risks for running afoul of antitrust law. The 
AHRQ points out the risks of antitrust when crafting P4P programs in its guide, 
Pay-for-Performance: A Decision Guide for Purchasers [57]. This guide references 
the Antitrust Guidelines for Collaborations Among Competitors issued by the FTC 
and the U.S. Department of Justice [58]. The article suggests that antitrust counsel 
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should be consulted if payers are considering collaborating, particularly regarding 
payment or provider contracting issues, and recommends the creation and adoption 
of uniform P4P quality or performance standards [57].

 Future Trends

The increasingly complex medical and healthcare system benefits from informed 
government actions via laws and regulations that provide protections to those 
involved in quality improvement and patient safety activities. Laws and regulations 
provide a framework for credible, persuasive, accountable medical quality manage-
ment activities. At the interface of medical quality management and the law, a bal-
ance continues to formulate among the interests of patients, practitioners, 
institutional providers, health plans, regulatory agencies, and the general public. 
Laws and regulations help establish standards that assist quality improvement and 
patient safety professionals bring clarity and accountability to the healthcare pro-
cesses and to the entire healthcare system. The quality of care delivered by profes-
sionals working in healthcare facilities and at health plans is markedly influenced by 
medical quality management activities which include regulatory and accreditation 
compliance, provider credentialing, risk management, and clinical peer review. In 
the coming decade, the call for increased public data sharing and transparency will 
likely become louder and will likely become central to consumer as well as profes-
sional expectation around acceptable standards of care. The protection afforded to 
healthcare professionals and organizations via laws and regulations will continue to 
impact medical quality management activities and the willingness of individuals 
and institutions to engage in quality improvement and patient safety activities. 
Clearly, governmental action in the form of laws and regulation will continue to 
greatly affect medical quality management in the years to come. Viewing those that 
make laws and those who enforce regulations as partners in quality improvement 
and patient safety holds great promise in ensuring that governmental action in this 
area remains well informed and promotes the desired improvement in healthcare 
that is shared at the interface between quality and the law.
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Chapter 12
Ethics and Quality Improvement

Perry Ann Reed, Eileen R. Giardino, and Angelo P. Giardino

 Executive Summary

The National Center for Ethics in Healthcare defines ethics as “the discipline that 
considers what is right or what should be done in the face of uncertainty or conflict 
about values.” [1] As applied to healthcare, biomedical ethical practice is guided by 
four well-recognized principles, namely, justice, autonomy, beneficence, and non-
maleficence [2].

Biomedical ethics in the United States have been shaped by five important mile-
stones including the establishment of the Nuremberg Code [3], the Tuskegee 
Syphilis Study [4–6], the Belmont Report [7], the Helsinki Declaration [8], and the 
advent of the original American Medical Association’s Code of Medical Ethics in 
1847 [9]. In the clinical setting, a variety of frameworks are available to guide 
decision- making; best practice for a particular approach depends on the characteris-
tics of the healthcare institution in which the ethical dilemma arises. The clinical 
frameworks described in this chapter include:

• The “Four Box Method” described by Jonsen, Siegler, and Winslade
• “CASES” described by the Veterans Health Administration’s National Center for 

Ethics in Healthcare
• The “Pathway Approach” developed by Texas Children’s Hospital’s Clinical 

Ethics Committee in conjunction with professionals from the Baylor College of 
Medicine’s Center for Medical Ethics and Health Policy
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• The “Ethics Work-Up,” Baylor College of Medicine’s systematic approach to 
ethical decision-making which incorporates a five-step process to guide ethical 
reasoning

Shifting attention from the clinical to the organizational level of action in health-
care, Intermountain Healthcare’s Dr. Brent James states that the same ethical prin-
ciples govern our protection of the patient across the entire continuum of healthcare, 
spanning the clinical, operational, educational, and research activities within the 
industry. Systemized quality management and quality improvement (QI) efforts 
exist within operational activities. The characteristics of quality improvement 
efforts include care and treatment, considered to be usual practice, and the imple-
mentation of continual and purposeful procedures that pose minimal risk to patients 
which lend themselves to measurable improvements, a design that allows for ongo-
ing local modification as the project unfolds.

Research is broader in scope than quality improvement and is defined as system-
atic investigation that includes testing and evaluation designed to produce generaliz-
able knowledge. Quality improvement and research activities are distinct, though at 
times may overlap, depending on the risk to the patient as well as the intent for local 
improvement versus the production of generalizable knowledge. Typically, 
Institutional Review Boards (IRBs) are in place to review and provide oversight 
which ensures ethical standards are in place to protect the rights of humans partici-
pating in the effort. There are a number of guidelines developed to clarify whether 
a quality improvement initiative should be reviewed by an IRB. Guidelines and 
checklists help determine if the quality improvement design protocol of a quality 
improvement initiative intersects with a research methodology. The bottom line is 
that healthcare professionals must protect the patient’s rights, and their rights, in 
both quality improvement and research endeavors.

 Learning Objectives

Upon completion of this chapter, readers should be able to:

• Identify the basic concepts related to ethical issues in healthcare
• Discuss fundamental principles used in ethics discussions related to clinical 

dilemmas
• Discuss several frameworks used to consider the ethics of quality improvement 

and patient safety work at the organizational level
• Compare quality improvement to research
• Consider the need for Institutional Review Board (IRB) review of quality 

improvement projects
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 Ethics in Healthcare: Basic Concepts

Justice Potter Stewart (Associate Justice of the US Supreme Court, 1958–1981) said 
that ethics is knowing the difference between what you have a right to do and what 
is right to do. This chapter addresses the application of ethical principles, first in the 
clinical arena and then in the organizational context, specifically as applied to the 
quality management and quality improvement arenas. According to The National 
Center for Ethics, “Ethics involves making reflective judgments about the optimal 
decision or action among ethically justifiable options. Values are strongly held 
beliefs, ideals, principles, or standards that inform ethical decisions or actions.” [1] 
Beauchamp and Childress describe four main principles of bioethics as the basic 
foundations for many ethical assessments and recommendations: autonomy, benefi-
cence, nonmaleficence, and justice [2]. These principles are based on concepts such 
as validity, value of the research, fair patient participation, favorable risk-benefit 
ratio, informed consent, and independent review [2].

 Respect for Autonomy

Autonomy refers to healthcare providers having a duty to protect the patient’s ability 
to make informed decisions about care and to honor decisions made by the patient 
or the patient’s representative. It is the supporting principle of informed consent. 
Key considerations associated with informed consent include the legal capacity to 
give consent, the ability to apply free power of choice, and an adequate understand-
ing of risks and benefits of treatment options. Informed consent requires that the 
patient clearly understands the decision he or she is making and the potential risks 
and benefits of the decision. Asking the patient to repeat back information commu-
nicated is one method for verifying that the patient understands the intended mes-
sage. A patient who does not demonstrate the ability to understand the issue may be 
unable to exercise autonomy, and a substitute decision-maker may need to be identi-
fied. The practical reality for healthcare professionals is that some patients make 
decisions that contradict the judgment of the physician. For example, patients may 
elect to leave the hospital against medical advice.

 Beneficence

Beneficence is the principle that healthcare professionals have a duty to (1) do good, 
(2) act in the best interest of their patient, and (3) act in the best interest of the soci-
ety overall.
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 Nonmaleficence

Nonmaleficence is the principle referring to the healthcare professional’s duty to do 
no harm to the patient and do no harm to society overall. Nonmaleficence is the 
overriding principle for any healthcare professional who accepts the responsibility 
of caring for a patient. The principles of nonmaleficence and beneficence aim to 
improve patient care and safety by advocating the notion of do no harm. They focus 
on maximizing potential benefit while minimizing harm and risk to the patient. QI 
projects that incorporate the principles of beneficence and nonmaleficence should 
also include elements of compassion and kindness.

 Justice and Fairness

The ethical principle of justice and fairness encompasses concepts such as equal 
access to care, provision of treatment and resources according to need, fair distribu-
tion of healthcare benefits and burdens, good stewardship of an organization’s and 
society’s resources, and accountability. For healthcare professionals in particular, 
this principle calls for attention to the fairest possible distribution of healthcare 
resources. It also demands that benefits and burdens of research participation be 
distributed equitably. For example, Institutional Review Boards play a key role in 
ensuring that subject selection is equitable.

 Major Historical Milestones

Healthcare professionals benefit from understanding basic information about piv-
otal developments in the history of medical ethics. Five important milestones 
include the Nuremberg Code [3], the Tuskegee Syphilis Study [4–6], the Belmont 
Report [7], the Helsinki Declaration [8], and the American Medical Association 
(AMA) Code of Medical Ethics [9]. The Nuremberg Code was created in response 
to Nazi eugenic policies conducted on unwilling subjects during World War II. The 
risks of human experimentation came to public attention based on evidence pre-
sented at the Nuremberg trials concerning the inhumane treatment of participants in 
medical experiments by Nazi doctors. The 1945 Nuremberg Code was the first legal 
attempt to deal with ethical issues of clinical research [10]. The code encompasses 
the principles of informed consent, absence of coercion, adhering to scientific prin-
ciples, and beneficence toward experiment participants.
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 The Nuremberg Code

The Nuremberg Code specifies ten standards to which physicians must conform 
when carrying out experiments on human subjects [3, 10].

Ten Standards of the Nuremberg Code
 1. The voluntary consent of the human subject is absolutely essential.
 2. The experiment should be such as to yield fruitful results for the good of 

society, unprocurable by other methods or means of study, and not ran-
dom and unnecessary in nature.

 3. The experiment should be so designed and based on the results of animal 
experimentation and a knowledge of the natural history of the disease or 
other problem under study that the anticipated results will justify the per-
formance of the experiment

 4. The experiment should be so conducted as to avoid all unnecessary physi-
cal and mental suffering and injury.

 5. No experiment should be conducted where there is an a priori reason to 
believe that death or disabling injury will occur, except, perhaps, in those 
experiments where the experimental physicians also serve as subjects.

 6. The degree of risk to be taken should never exceed that determined by the 
humanitarian importance of the problem to be solved by the experiment.

 7. Proper preparations should be made and adequate facilities provided to 
protect the experimental subject against even remote possibilities of 
injury, disability, or death.

 8. The experiment should be conducted only by scientifically qualified per-
sons. The highest degree of skill and care should be required through all 
stages of the experiment of those who conduct or engage in the experiment.

 9. During the course of the experiment, the human subject should be at lib-
erty to bring the experiment to an end if he has reached the physical or 
mental state where continuation of the experiment seems to him to be 
impossible.

 10. During the course of the experiment, the scientist in charge must be pre-
pared to terminate the experiment at any stage, if he has probable cause 
to believe, in the exercise of the good faith, superior skill, and careful 
judgment required of him, that a continuation of the experiment is likely 
to result in injury, disability, or death to the experimental subject.

Adapted from “Trials of War Criminals before the Nuremberg Military 
Tribunals under Control Council Law No. 10,” Vol. 2, pp. 181–182, by the US 
Government Printing Office, 1949, Washington, D.C.
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 The Tuskegee Syphilis Study

The Tuskegee Study of Untreated Syphilis in the Male Negro conducted between 
1932 and 1972 was a prime example of abuse of research subjects and ignoring 
informed consent. The study exploited its human participants, specifically 600 black 
men, of whom 399 had syphilis [4–6]. The Tuskegee Syphilis Study was designed 
to record the natural history of syphilis in hopes of justifying treatment programs for 
Blacks. The study was conducted without the benefit of providing informed consent 
to the participants. The researchers told participants with syphilis that they would 
receive treatment for the disease when, in fact, all known treatments for syphilis 
were withheld without participant knowledge of that important fact [4–6].

 The Belmont Report

Public awareness of the unethical Tuskegee Syphilis Study provided impetus for the 
National Research Act of 1974 and the creation of the National Commission for the 
Protection of Human Subjects of Biomedical and Behavioral Research which 
defined ethical principles for research [4]. The commission issued the Belmont 
Report [7] which highlighted the basic principles of respect, beneficence, and jus-
tice and summarized key ethical principles applicable to research involving human 
subjects [2]. These principles underscore the practices of informed consent, analysis 
of risk and benefits, and selecting human research subjects [7].

 The Declaration of Helsinki

The 1964 Declaration of Helsinki, developed by the World Medical Association, 
clearly articulates a set of ethical principles for human experimentation in research 
[8]. The declaration’s focus is on informed consent but allows surrogate consent for 
special situations (e.g., when a participant is incompetent or a minor). These prin-
ciples also encompass risk-benefit analysis, scientific experiments, and ethics 
review. Many European countries are guided by the Helsinki Declaration, while the 
Belmont Report more commonly guides research in the United States.

 The American Medical Association Code of Medical Ethics

The AMA Code of Medical Ethics articulates four elements to which physicians 
adhere. Those principles are ethical obligation, accompanying guidelines for the 
patient-physician relationship, opinions, and rationales [9].
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Finally, to ensure patient autonomy, medical specialty societies, including the 
American College of Medical Quality (ACMQ), have developed policies related to 
experimental and investigational medical services and supplies. In the case of the 
ACMQ Policy No. 29, qualified experts must always review and approve research 
involving experimental and investigational treatments, and patients must sign a 
release to indicate that they received informed consent and understand any risks 
involved before enrolling in a study [9].

 Clinical Frameworks for Ethical Analysis

There are a number of respected approaches for analyzing ethical situations in the 
clinical setting. The best choice for a particular approach depends on many factors 
including the characteristics of the healthcare institution in which the ethical 
dilemma arises. The following are four commonly used models.

 Four Box Method

The Four Box Method focuses on the concrete circumstances of a clinical case and 
considers four areas proposed to be the essential structure of the case, namely, medi-
cal indications, patient preferences, quality of life, and contextual features [11]. 
Each box, representative of a core ethical principle of medicine, links an abstract 
principle to a concrete and specific detail of any case (see Table 12.1).

 CASES

The Veterans Health Administration’s National Center for Ethics in Healthcare uses a 
comprehensive, step-by-step approach to ethics consultations in the clinical setting 
aimed at resolving ethical dilemmas as they arise, identified by the acronym “CASES,” 
which stands for Clarify, Assemble, Synthesize, Explain, and Support [12].

Table 12.1 Four Box method of ethical analysis

Medical indications Patient preferences
The principles of beneficence and nonmaleficence The principles of respect for 

autonomy
Quality of life Contextual features
The principles of beneficence, nonmaleficence, and respect 
for autonomy

The principles of justice and 
fairness

From Clinical Ethics: A Practical Approach to Ethical Decisions in Clinical Medicine 7th ed., by 
AR Jonsen, M Siegler, and WJ Winslade. 2010, New York, NY: McGraw Hill. Copyright 2010 by 
McGraw Hill. Reproduced with permission from McGraw Hill Education
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 Pathway Approach

A pathway approach developed by Texas Children’s Hospital’s Clinical Ethics 
Committee in conjunction with professionals from the Baylor College of Medicine’s 
Center for Medical Ethics and Health Policy uses institutionally created algorithms 
to determine whether a particular course of action is ethically justified [13] (see 
Fig. 12.1). A pathway approach is particularly useful in situations where there is 
strong bioethics literature to support a course of action.

CASES Method of Ethical Analysis
C – Clarify the consultation request

Characterize the type of consultation request
Obtain preliminary information from the requester
Establish realistic expectations about the consultation process
Formulate the ethics question

A – Assemble the relevant information

Consider the types of information needed
Identify the appropriate sources of information
Gather information systematically from each source
Summarize the information and the ethics question

S – Synthesize the information

Determine whether a formal meeting is needed
Engage in ethical analysis
Identify the ethically appropriate decision-maker
Facilitate moral deliberation about ethically justifiable options

E – Explain the synthesis

Communicate the synthesis to key participants
Provide additional resources
Document the consultation in the health record
Document the consultation in consultation service records

S – Support the consultation process

Follow up with participants
Evaluate the consultation
Adjust the consultation process
Identify underlying systems issues

Reprinted from Ethics Consultation: Responding to Ethics Questions in 
Health Care 2nd ed., by National Center for Ethics in Health Care, 2015, 
Washington, DC: US Department of Veterans Affairs. Retrieved from https://
www.ethics.va.gov/docs/integratedethics/ec_primer_2nd_ed_080515.pdf.
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Has attending 
physician identified 

all  medically 
reasonable 

alternatives?

Attending physician 
should identify all 

medically 
reasonable 
alternatives

Has physician 
presented and 
explained all 

medically reasonable 
alternatives to the 

patient?

Attending physician 
should present and 
explain all medically 

reasonable 
alternatives to the 

patient

Has the patient 
authorized a 

medically reasonable 
alternative?

Fulfill legal 
obligation of 

informed refusal 
and ethical 

obligation of 
respectful 
persuasion

Implement the 
medically 

reasonable 
alternative 

authorized by the 
patient

No

Yes Yes

No

Yes Yes

no

Yes

Fig. 12.1 Pathway approach to ethical analysis. Reprinted from Pathway for Informed Decision 
Making by Texas Children’s Hospital Clinical Ethics Committee, 2017, Houston, TX
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 Ethics Work-Up

The Center for Medical Ethics and Health Policy at Baylor College of Medicine 
developed an “Ethics Work-Up” framework that provides a systematic approach to 
ethical decision-making and incorporates five steps to guide the ethical reasoning 
process [14] (see Fig. 12.2).

Since the late 1960s, healthcare ethics has undergone a shift from beneficence 
and professional authority to patient centeredness. The Federal Patient Self- 
Determination Act, an amendment to the Omnibus Budget Reconciliation Act of 
1990, mandated that patients receive information about end-of-life care and their 
right to draft advance directives [15]. Advance directives are documents that express 
a patient’s healthcare choices or name another person to make decisions regarding 
medical treatment in the event that the patients are unable to make these decisions 
themselves.

The frameworks described as methods to evaluate ethical dilemmas can be 
applied to the case study involving Mary Smith. The details of the case study are 
applied to each of the frameworks to show how the analysis occurs when applied to 
Mary’s case. First is the Four Box Method, detailed in Table 12.2.

The Four Box Method’s evaluation of the situation identified the issues of this 
case which center on what the patient wants. By analyzing all four boxes, we have 
determined the patient understands the consequence of discontinuing the ventilator, 
and her autonomy should be honored. The discord between the intern and attending 
should be addressed within the hospital system and not interfere in the patient’s 
informed choice.

Fig. 12.2 Baylor College of Medicine Ethics Work-Up framework. Reprinted from Baylor 
College of Medicine Center for Medical Ethics and Health Policy Resources, 2019, Retrieved from 
https://www.bcm.edu/centers/medical-ethics-and-health-policy/clinical-ethics/resources. 
Reprinted with permission
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Table 12.2 Evaluation of Case Study using the Four Box method

Medical indications Patient preferences
Medical problems: 93-year-old female with 
pulmonary condition, ventilator dependent, brittle 
diabetes, severe rheumatoid arthritis, ischemic 
cardiomyopathy

Patient states she has enjoyed her long 
life
Patient has outlived her family and 
friends
Patient understands she will not be able 
to walk again or spend time with her cat

Prognosis: Fair to poor, given inability to wean off 
ventilator

Patient’s eyesight and hearing are failing

Goal of treatment: Life extension (ventilator) versus 
“good death” (withdrawal of ventilator and comfort 
care)

Patient appears mentally competent and 
understands the implications of stopping 
the ventilator

Quality of life Contextual features
Patient has severe, irreversible illness with poor 
prognosis

Patient’s family and relatives deceased

Patient has zero mobility Intern feels it is appropriate to 
discontinue ventilator

Patient has pain in her joints Hospital risk manager concerned with 
liability of discontinuing ventilator and 
long-lost relative suing hospital

Patient unable to spend time in her apartment or with 
her cat

Attending physician thinks patient is 
“delusional” and does not understand 
why she wants ventilator discontinued

Case Study • • •
Clinical Quality and Patient Autonomy

QI relates not only to the quality of clinical care provided but also to patient 
choice and autonomy. A patient, we’ll call her Mary Smith, was a lifetime 
smoker and had lived in a high-rise senior citizen residence for 27 years. By 
age 93, she had outlived her husband, her son, and all her relatives. She was 
brought to the ER by ambulance, mentally alert but severely short of breath. 
Her pulmonary condition had deteriorated, and she had been ventilator depen-
dent for the past  two months. She was a favorite on the chronic vent unit, 
always smiling. She kept pulling at her endotracheal tube and telling everyone 
that she wanted the staff to let her die. Although attempts to wean her from the 
ventilator failed, the staff continued to try a “slow wean.”

The hospital had difficulty finding a chronic vent unit to take Mary because 
of her recently diagnosed brittle diabetes, severe rheumatoid arthritis, and 
ischemic cardiomyopathy.

The intern stated to the nursing staff, “This is a futile case. Why not shut 
off the ventilator and let nature take its course? The money could be better 
spent elsewhere.”
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The hospital risk manager was concerned that honoring the patient’s 
wishes might result in a long-lost relative suing the hospital. The attending 
physician did not believe that anyone would choose to die. “She must be delu-
sional…I won’t obey a crazy person’s wishes.”

Confused about what to do, the senior resident called a member of the eth-
ics committee for advice. Before the ethics committee met, a member of the 
committee met with the patient to gather information. The patient communi-
cated the following: “I have lived a long life and liked best to walk around, 
watering my plants and talking to my cat. All my friends and relatives have 
died. My eyesight and hearing are rapidly failing and my joints hurt from 
being in bed so long.” She stated that she expected more pain in the future, 
without significant improvement. She did not expect to be taken off the respi-
rator or to walk around her apartment ever again. She had lived long enough 
and therefore chose to die.

The ethics committee met with the attending physician, resident, intern, 
and key nursing staff. The committee member who spoke with Mary provided 
the patient’s rationale and discussed the patient’s wishes and her capacity to 
make a decision of this magnitude. The committee reviewed the concepts of 
nonmaleficence, beneficence, and autonomy. Options were discussed for best 
serving the patient’s interests.

Discussion

This case touches on a number of ethical principles. If a treatment involves 
pain, repeated hospital visits, lab tests, or prolonged hospitalization, the phy-
sician may still choose to preserve the patient’s life. However, doing so may 
not have the same importance for an elderly patient who values freedom from 
pain and suffering or an escape from a prolonged final decline in a hospital. 
Compassion and understanding from the physician and practical requirements 
of informed consent enable patients to make decisions based on their desires 
and personal values.

Mary was subsequently evaluated by a psychiatrist who found no evidence 
of psychiatric illness that would affect her decision-making capacity. She was 
informed about her condition, and she demonstrated a good understanding of 
her current situation (i.e., it was highly unlikely that she could be weaned 
from the ventilator and she would be very limited in what she could do). 
Seeing her life as ongoing suffering without happiness, she made a rational 
decision about her course of care.

Advance directives, a living will, or a healthcare power of attorney would 
not apply in this case because the patient was capable of making her own deci-
sions. Continuing her life would not provide happiness or satisfaction and 
could be seen as causing psychological and physical harm. Providing medica-
tions to relieve pain would likely cause sedation and respiratory depression. 
These concepts were discussed among the staff.

(continued)
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One final time, the staff discussed the patient’s choice of termination of life 
support with her, and she held to her decision. She was given a low dose of 
morphine as needed for her unremitting arthritis pain, and her weekly wean-
ing began the next morning as scheduled. The staff made sure that she was 
kept comfortable during the weaning attempt and supported her request not to 
be placed back on the respirator.

Harm was prevented (i.e., nonmaleficence) by discontinuing futile care 
that prolonged the patient’s suffering. It was the concept of beneficence that 
allowed the patient to exert autonomy in choosing life or death after being 
fully informed of her prognosis. Not returning the patient to the respirator had 
the highest value for her.

Evaluation of Case Study Using the Veteran’s Administration CASES Model
C – Clarify the ethics consultation request

• Characterize the type of consult request:

 – The requester (senior resident) wants help resolving an ethical concern in an 
active case.

 – The request requires interaction with the patient and documentation of the 
case in the medical record.

• Obtain preliminary information from the requester:

 – Ethics committee representative should obtain preliminary information from 
the requestor which includes contact information, requester’s title and role in 
the case, date and time the ethics consult request was made, urgency of 
request, brief description of clinical case and the ethical concern as the 
requester understands it, steps already taken to resolve issue, and type of 
assistance desired (e.g., conflict resolution, explanation of options, values 
clarification, policy interpretation, etc.)

• Establish realistic expectations about the consultation process:

 – Ethics consultant should provide a clear, concise description of the consulta-
tion process; goals of the consult; expected timeframe for completing the con-
sult; and specific actions ethics consultant will take.

 – Correct any misconceptions. Ethics consultants do not conduct medical evalu-
ation, make a treatment plan, tell the requestor what to do, or talk to patient so 
the provider does not have to.

12 Ethics and Quality Improvement



330

• Formulate ethics question:

 – An ethics question asks which decisions or actions are ethically justifiable 
given a particular situation. The process for formulating an effective ethics 
question is outlined in Fig. 12.3.

 – In the case study, a clear, helpful ethics question might read, “Given that the 
patient would like to discontinue ventilator support which will produce death, 
but some of the clinical staff feel she is delusional and does not understand the 
consequences of discontinuation of ventilator support, is it ethically justifi-
able to allow her to choose to stop ventilator support?”

A – Assemble the relevant information

• Consider the types of information needed:

 – Medical facts: Pulmonary condition, ventilator dependent, brittle diabetes, 
severe rheumatoid arthritis, ischemic cardiomyopathy.

 – Psychological health: A psychological report found that the patient had sound 
decision-making ability.

 – Patient preferences and interests: Patient states she has enjoyed her long life, 
has outlived her family and friends, understands she will not be able to walk 
again or spend time with her cat, knows her eyesight and hearing are failing, 
and appears mentally competent and understands the implications of stopping 
the ventilator.

 – Other parties and interests: Healthcare providers disagree with care plan, risk 
management concerned about long-lost relative suing hospital.

 – Ethics knowledge: Ethics consultant should assemble information from code 
of ethics policies, guidelines of the institution, precedent cases, scholarly pub-
lications, and applicable law.

• Identify the appropriate sources of information:

 – Patient: Preferable to have a face-to-face discussion between the ethics con-
sultant and the patient to gain understanding of their wishes.

 – Health record: Careful review of the electronic health record.
 – Staff: The ethics consultant should interview the attending physician, resi-

dent, intern, and nursing staff.
 – Family and friends: The ethics consultant should meet with family and friends 

to understand the patient’s values and preferences. Not applicable in this case.

• Gather information systematically from each source:

 – Collect sufficient information in a thorough manner.
 – Verify accuracy of the information by collecting directly from the source 

rather than second-hand information.
 – Distinguish facts from value judgements.
 – Handle interactions professionally.
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Fig. 12.3 The building blocks of formulating an effective ethics question. Reprinted from Ethics 
Consultation: Responding to Ethics Questions in Health Care. 2nd ed., by National Center for 
Ethics in Health Care, 2015, Washington, DC: US Department of Veterans Affairs. Retrieved from 
https://www.ethics.va.gov/docs/integratedethics/ec_primer_2nd_ed_080515.pdf
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• Summarize the information and the ethics question:

 – Summarize the information clearly and thoroughly via one-on-one meetings 
or in writing.

S – Synthesize the information

• Determine whether a formal meeting is needed:

 – The ethics consultant should gather all information prior to planning a full 
meeting as a way to be efficient and concise.

 – Introductions of care team, medical facts, and all stakeholders’ views are dis-
cussed, the actual analysis can begin.

• Engage in ethical analysis:

 – Use of systematic methods of reasoning to answer the ethical argument and 
counter arguments by (1) generating ethical arguments and counter arguments 
and (2) strengthening the ethical arguments while weighing these answers for 
a conclusion that answers the ethical question.

 – The rationales for ethical arguments are based on:

Credo (following guidelines that guide ethical behavior, for example, Joint 
Commission)

Consequence (the action will or will not result in certain good or bad effects)
Comparison (decision similar or different from other actions, for example, 

Standard of Care)

 – In our case, the arguments that the patient should have the autonomy to dis-
continue the ventilator after she is deemed competent is weighed against 
some of the clinical team that feels she should stay on the ventilator. Using the 
consequence rationale produces the result that the patient should be able to 
make her decision about her care plan.

• Identify the ethically appropriate decision-maker:

 – Confirming the patient has decision-making capacity is key to this. If the 
patient is not capable, finding the legal surrogate is critical.

 – In this case, the patient has the right to refuse to remain on the ventilator, and 
since she is deemed to have capacity and understanding of consequences, she 
is the ethically appropriate decision-maker.

• Facilitate moral deliberation about ethically justifiable options:

 – The process of moral deliberation should respect the rights of the ethically 
appropriate decision-maker within ethically justifiable limits that honor their 
personal values.

 – The deliberation process should produce at least one or more specific recom-
mendations and a tangible plan of action.
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 – In this case, this was, again, the explanation to the patient on the consequences 
of discontinuing ventilator support and providing clear steps of how she 
would be kept comfortable.

E – Explain the synthesis

• Communicate the synthesis to key participants:

 – In this case, the summary of the consult results would be shared with all of the 
physicians involved in the patient’s care, nurses, risk management, and pos-
sibly the service chief.

• Provide additional resources:

 – The ethics consultant should provide education to staff, patients, and families 
about the issue at hand, which can include articles.

 – Resources within the facility such as social work or family advocacy.

• Document the consultation in the electronic health record:

 – The ethics consultant should document the discussions in the medical record 
in an accurate way, should include all information gathered in the assemble 
section of the consult listed above, and then record in the summary of ethical 
analysis options considered and what the final recommendation is.

S – Support the consultation process

• Follow up with participants:

 – The ethics consultant should follow up with those who participated in the 
consult to see if recommendations were followed and, if not, discuss why they 
were not.

 – This follow-up key is to the quality analysis of the process so improvements 
can be made in the future if needed.

• Evaluate the consultation:

 – The ethics consultation services should evaluate their practices as a way to 
continually improve the ethics consult quality.

 – Formal evaluations can be solicited of those who participated for feedback for 
future improvement.

• Adjust the consultation process:

 – If deemed appropriate after the evaluation, changes might need to be imple-
mented for improvement, for example, changes to the institutional policies.

• Identify underlying systems issues:

 – Evaluation of the consult service and periodic health record review can reveal 
issues at a system level that should be addressed by the appropriate depart-
ment within the entity in which the physician practices.
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Evaluation of the Case Using the Pathway Approach
• Has the attending physician identified all medically reasonable alternatives?

 – In this case, the clinical team evaluated both continuation of ventilator sup-
port and discontinuation of this support.

• Has physician presented and explained all medically reasonable alternatives to 
the patient?

 – In this case, yes, the physician explained on multiple occasions the resulting 
death that will occur if the ventilator is discontinued. The physician also 
explained that staying on the ventilator will not change prognosis to include 
the patient being able to be ambulatory and spend time in her apartment with 
her cat.

• Has the patient authorized a medically reasonable alternative?

 – In this case, yes, the patient is deemed competent to make decisions regarding 
her care, and she has authorized the discontinuation of ventilator support. 
This is a crucial component to the algorithm process, and if the answer had 
been no, then the ethics consultant and physician must fulfill the legal obliga-
tion of informed refusal and ethical obligation of respectful persuasion.

• Implement the medically reasonable alternative authorized by the patient.

 – Since evaluation of the case shows that the patient authorized a medically 
reasonable alternative, the next step would be to implement that alternative. In 
this situation, the case analysis indicates that the patient wanted discontinua-
tion of ventilator support and comfort care through to the point of the 
patient’s death.

Evaluation of the Case Study Using the Ethics Work-Up Model
Step 1: Identify the relevant facts which include the type of patient and medical 
condition.

Mary Smith’s case consists of the 93-year-old woman who has a pulmonary 
condition, ventilator dependent, brittle diabetes, severe rheumatoid arthritis, and 
ischemic cardiomyopathy. Additional facts include the validity of the patient’s moti-
vation and her reasoning. The patient states she has enjoyed her long life, has out-
lived her family and friends, understands she will not be able to walk again or spend 
time with her cat, knows her eyesight and hearing are failing, appears mentally 
competent, and understands the implications of stopping the ventilator.

Step 2: Identify available alternative courses of action.
Continue the ventilator or discontinue it.
Step 3: Assess the case on the perspective of relevant ethical appeals:

• Appeal to established legal, ethical, and professional standards:

 – The ethical standard of autonomy and informed consent is applicable since 
the patient has been deemed competent.
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• Appeal to consequences:

 – The ethics consultant must explain the irreversibility, probability, and severity 
for both courses of action.

 – Discontinuing the ventilator support will be irreversible and cause death
 – Continuing the ventilator support will not allow the patient to improve her 

quality of life as she will be on the support until her death from other causes.

• Appeal to rights:

 – Decisional rights and the principle of respect for persons to take actions based 
on their own values.

 – Rights to be protected from harm especially for vulnerable populations like 
the elderly or children.

 – Right to privacy and confidentiality.
 – Right to be told the truth about diagnosis and prognosis.
 – In this case, all rights were properly valued and honored.

• Appeal to virtues:

 – Compassion
 – Courage
 – Self-sacrifice

• Justice-based obligations and constraints:

 – Resource allocation: the intern in our case was concerned with improper use 
of the technology as a resource.

 – Special obligations in a professional role: clinicians have the obligation of 
beneficence and nonmaleficence by upholding their professional integrity, 
which was honored in this case.

 – Balancing obligations to patients against legitimate personal interests and 
commitments: the physician must balance his/her own personal integrity, 
family commitments, and personal health with that of the care of the patient. 
This was not a consideration in this case.

• General moral constraints:

 – These moral constraints often include religious and moral beliefs of the physi-
cian as it relates to the care of the patient. This was not a consideration in 
this case.

 Organizational Framework for Ethics

Similar to the clinical arena, ethics and ethical principles come into play at the orga-
nizational level as well. Brent James with Intermountain Healthcare, a large Utah- 
based system of hospitals and clinics, provides a thoughtful, stepwise reasoning 
process to explain how the same ethical principles and obligations that govern 
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patient interactions apply to each activity in the healthcare continuum, including 
clinical care, care provider education, and research endeavors [16]. James declares 
clearly that quality improvement efforts are solidly in the healthcare operations 
realm and that healthcare delivery organizations have legal and regulatory require-
ments to manage care delivery systems to maximize performance:

HIPAA [Health Insurance Portability and Accountability Act of 1996] regulations identify 
both quality assurance and quality improvement activities as part of “health care opera-
tions” (a.k.a. “treatment, payment, and operations,” or TPO) (§164.501). Health care deliv-
ery oversight agencies (e.g., CMS [Centers for Medicare and Medicaid Services] and the 
Joint Commission) require that care delivery groups put in place both quality assurance and 
quality improvement (process-level performance measurement and management) systems. 
When defects in care are found using either quality assurance or quality improvement meth-
ods, care delivery organizations are required to act to correct those defects. Appropriate 
corrections may include actions regarding individual health professionals (e.g., additional 
training; better oversight; decertification), and changes to care delivery systems (e.g., 
changes to policy; changes to physical layout; changes to data systems). [16]

James also describes a moral imperative for organizations to work to improve the 
care provided to patients:

An extensive body of research demonstrates that (1) in terms of health benefits to patients 
and care-associated harms, health care delivery falls far short of its theoretic potential (the 
quality chasm); that (2) it is possible to close that gap; and (3) that the largest opportunities 
for improvement comes at the level of systems … Under the principles of beneficence and 
non-maleficence, health care delivery organizations have an ethical obligation to close the 
performance gap. [16]

Figure 12.4 graphically represents James’ perspective on ethical practice that spans 
the entire academic health sciences center continuum of activity. James points out 
that organizations have two general mechanisms to oversee and manage ethical 
patient interactions: prevent controls and detect controls [16].

 Human Subjects in Research and Quality Improvement

 Institutional Review Boards

An Institutional Review Board (IRB), also known as an independent ethics commit-
tee (IEC) or ethical review board (ERB), consists of a group of expert-scientists 
who use a peer-review method to evaluate, approve, monitor, and review clinical, 
biomedical, epidemiological, and behavioral research involving humans with the 
goal to protect the rights and the welfare of the subjects. IRB review and oversight 
ensure that ethical standards are in place to protect the welfare and rights of humans 
participating in research initiatives that could in some way harm or place partici-
pants at risk [17, 18]. The IRB assesses research studies with regard to factors such 
as potential within the protocol for patient risk, testing new or nonstandard care, the 
intent to publish, and confidentiality requirements [19]. To that end, the IRB reviews 
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research protocols and materials to include investigator brochures and informed 
consent documents to make certain that all parts of the research protocol are in 
accordance with ethical standards to protect human subjects. A research protocol is 
always submitted to the IRB for review to determine the level of oversight that the 
IRB requires to protect the subjects in the study. IRBs also focus on protecting the 
welfare and rights of participants in human subjects research through the use of the 
informed consent process that stipulates for individual participants the associated 
risks and benefits, including the right to refuse to participate and the right to with-
draw from the research study [18]. Additionally, HIPAA privacy regulations require 
an IRB to protect the privacy rights of research subjects in specific ways. At some 
healthcare organizations, the IRB reviews all HIPAA-required authorizations and 
waivers of authorizations for research use of identifiable health information.

Institutional Review Boards within universities and healthcare organizations 
came into being in the early 1970s when the Department of Health, Education, and 
Welfare issued regulations that reflected the National Institute of Health’s (NIH’s) 
Policies for the Protection of Human Subjects [20]. In 1965, the NIH proposed that 
all human subjects research be reviewed by peers to determine if there were any 
ethical issues or concerns that the rights and welfare of research participants were 

Fig. 12.4 Intermountain Healthcare’s view on ethics and oversight at the organization level. 
Reprinted from “Healthcare Delivery Ethics of QI,” by Dr. Brent James, MS, MStat, Chief Quality 
Officer, Intermountain Healthcare, Inc. 2007. White paper available at https://intermountainhealth-
care.org/~/media/Files/Research/healthcare-delivery-ethics-of-qi.pdf. Used with permission from 
Intermountain Healthcare, Intermountain Healthcare Delivery Institute, Advanced Training 
Program www.intermountainatp.com. © Intermountain Healthcare. All rights reserved
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violated [18]. In the United States, IRBs are governed by Title 45 CFR (Code of 
Federal Regulations) Part 46. This Research Act of 1974 defines IRBs and requires 
them for all research that receives direct or indirect funding from the Department of 
Health and Human Services (HHS). IRBs are regulated by the Office for Human 
Research Protections (OHRP) within HHS. The OHRP’s primary duty is imple-
menting IRB regulations that cover the US Food and Drug Administration (FDA) 
and clinical research conducted by pharmaceutical companies, as well as other reg-
ulations under the guidance of the Federal Policy for the Protection of Human 
Subjects, also known as the “Common Rule.” All institutions that conduct HHS- 
sponsored research must have a Federal-Wide Assurance (FWA), an agreement with 
the OHRP regarding ethical oversight. The OHRP provides education for IRBs, 
guidance to the HHS Secretary on research ethics, and advises on issues of medical 
ethics. The HHS and the FDA have empowered IRBs to evaluate research protocols 
based on scientific, legal, and ethical principles and to recommend approval, require 
modifications, or disapprove research projects as appropriate.

 QI Initiatives and IRB Oversight

Although an IRB reviews all research protocols in given institutions, the rules of 
engagement for IRB review do not apply to most QI initiatives. The HHS has clear 
guidelines for quality improvement initiatives and recognizes the independent focus 
and intersect of both QI and research initiatives. As such, the HHS identifies when 
QI initiatives do not need the oversight of the IRB. The HHS states that quality 
improvement initiatives limited to delivering healthcare or measuring and reporting 
provider performance data for clinical, practical, or administrative uses are not con-
sidered research and, therefore, do not require adherence to the HHS regulations for 
the protection of human subjects, review by an IRB, or provider or patient informed 
consent [21]. In cases where the design of a quality improvement initiative has a 
research purpose in conjunction with improving the quality of care, the protection 
of subjects in research regulations may apply [21].

The role of the IRB in the oversight of quality improvement and safety initiatives 
varies among healthcare institutions. Currently, many institutions throughout the 
United States may not have institutionally generated guidelines that direct whether 
a QI initiative should be submitted to the IRB, while others have developed their 
own guidelines for when a QI initiative should be reviewed by the IRB and make 
that information clear to prospective QI developers [22, 23]. Given that patient- 
centered QI initiatives involve patients and protocols for patient treatments, it is 
important that the institutions in which quality improvement initiatives take place 
understand the issues surrounding the protection of subjects and whether such pro-
tection is warranted through the oversight of an IRB. QI initiatives may need IRB 
approval when the protocol could potentially expose patients to risks and burdens, 
when there is a question of possible ethical conflict, and when the results of the QI 
initiative may expose the patient to risk [24, 25]. Some organizations suggest that it 
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is best to submit a QI initiative to the IRB for review to determine if there are any 
questions or concerns as to whether a process of informed consent may be needed 
or if there are any questions regarding the nature of the QI protocol [21]. The insti-
tutional IRB then determines whether a QI initiative requires oversight and the pro-
tection of subjects throughout its implementation. Others suggest that since QI is 
not research, submitting the protocol to the IRB is excessive and may have unin-
tended negative consequences from a resource use perspective.

Institutions often use QI initiatives to improve compliance with national patient 
safety benchmarks and therefore may require that its IRB be notified of the QI ini-
tiative. Usually, an IRB exempts QI initiatives from IRB oversight when participant 
data is de-identified or gives the QI initiative an expedited review status if the initia-
tive tests a hypothesis, includes data with personal identifiers, or anticipates publi-
cation. Some institutions have instituted an IRB-QI subcommittee to fast-track QI 
proposals [19]. Of note, in many academic institutions where students and trainees 
may develop and implement a quality improvement initiative as part of the aca-
demic program requirements, the student is required to submit their QI project to 
the university and institutional IRB for review. In this situation, the submitted QI 
initiatives would likely receive expedited review since the protocol is not consistent 
with that of a research study.

Case Study • • •
Is It Research or QI?

In 2003, Johns Hopkins University coordinated with the Michigan Health 
and Hospital Association to implement the use of a checklist for reducing the 
incidence of infection during insertion of central venous lines (CVL) in 103 
intensive care units (ICUs) in 67 Michigan hospitals [26, 27]. The Agency for 
Healthcare Research and Quality (AHRQ) funded the Keystone ICU project 
that was based on earlier research which showed a significant decrease in the 
rate of certain infections in intensive care units when a bundle of interventions 
including a checklist was utilized to ensure adherence to evidence-based 
guidelines for preventing catheter-related blood stream infections (CR-BSIs) 
[26–28]. The effectiveness of using the checklist was a proven intervention 
with its findings published in the New England Journal of Medicine [29]. The 
checklist identified five key behaviors that clinicians should practice every 
time when inserting a CVL. Those behaviors are hand-washing, cleaning the 
skin with chlorhexidine, avoiding the femoral site for line placement, remov-
ing unnecessary lines, and using barrier precautions [27, 30].

The Chair of the Johns Hopkins IRB and one committee member deter-
mined that the project was exempt from IRB oversight in accordance with 
Johns Hopkins’ policy [29]. The checklist initiative did not pose a danger to 
patients or clinicians, nor did it involve the use of experimental drugs or pro-
cesses for which informed consent would be crucial.

(continued)
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After the Johns Hopkins/Michigan Hospitals initiative was implemented 
as a quality improvement initiative, the Office for Human Research Protections 
(OHRP) received a complaint about the “research study” and determined that 
a request for IRB review had not occurred before the research study began 
[30]. In February of 2007, the OHRP notified Johns Hopkins and the Michigan 
Health and Hospital Association that they had violated scientific ethics regu-
lations in tracking the results of a checklist without written, informed consent 
from each patient and healthcare provider [30]. Furthermore, the OHRP 
determination letter stated that patients or surrogates should grant “legally 
effective informed consent” to be included in the checklist initiative [26]. The 
OHRP judged that because the project prospectively implemented a protocol 
of infection control, it was not exempt from IRB review [26].

In July of 2007, Johns Hopkins suspended the project at the Michigan 
hospitals, while the details of the situation were addressed [26]. The actions 
taken by the US Department of Health and Humans Services’ Office for 
Human Research Protections against the checklist initiative resulted in Johns 
Hopkins halting the program in Michigan hospitals and their plans to extend 
the initiative to hospitals in New Jersey and Rhode Island [26]. Consequently, 
the OHRP action created grave concerns in the quality community regarding 
whether other QI projects might be in danger of similar actions. The need for 
informed consent for all participants involved in a quality initiative would 
hinder the ability to implement evidence-based protocols implemented to 
improve quality care and patient safety.

Review of the issues involved in this case showed that the quality improve-
ment interventions were not experimental in any way. All patient-related pro-
cedures were evidence-based and standard. There were no patient risks 
beyond the standards of clinical care. The systematic measurement of the rate 
of catheter-related infections was the only part of the project that was related 
to research, and the patients were not subjected to any risks [26].

In December of 2007, Atul Gawande, in an op-ed article in the New York 
Times, voiced concerns regarding hospitals needing informed consent to 
implement the use of checklists that promote safety measures [31]. Gawande 
stated that the OHRPs position on the use of checklists was “bizarre and dan-
gerous” [31] as the OHRP compared the use of a checklist to studying an 
experimental drug. The agency stated that a checklist may require even more 
stringent oversight because the data gathered could put patients at risk, and 
doctors as well, by exposing how poorly doctors follow infection-prevention 
procedures. Gawande described how checklists are an integral part of provid-
ing safety in numerous initiatives across the country and the world [31].

(continued)
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There are a number of questions that this case raised that needed to be 
clarified [30]:

• What regulations apply when institutions are only implementing practices 
to improve the quality of care, as compared with the planning of research 
activities that look at the effectiveness of interventions to improve quality?

• Does the tracking of results of QI projects warrant oversight by the OHRP?
• Do the OHRP regulations apply when institutions are only implementing 

practices to improve the quality of care, even when this includes collecting 
information to track/monitor/confirm the results of that implementation?

• What are the distinctions between institutions planning research activities 
that examine the effectiveness of interventions that improve the quality of 
care and applying regulatory protections that protect the rights and welfare 
of human research subjects?

Two weeks after the publication of Gawande’s op-ed article, the OHRP 
issued a statement acknowledging that the informed consent waiver criteria 
might have been satisfied [27]. In retrospect, the Johns Hopkins IRB should 
have completed a full or expedited review of the study protocol and articu-
lated that the project met the four conditions for waiving informed consent, 
instead of deeming it exempt without specifying the details as to why it was 
exempt [26]. The OHRP responded to concerns that they may expect unreal-
istic requirements for quality improvement initiatives. The OHRP stated that 
any hospital or intensive care unit could implement the use of measures or 
checklists that would improve the quality of care provided and could do so 
without consideration of the requirements of the HHS regulations [30]. It 
would have been highly unfortunate if this OHRP investigation prompted 
sponsors of quality improvement initiatives to simply implement changes and 
forgo evaluative research, owing to concerns about the burdens of IRB review 
or the need for individual informed consent [26].

 Determination of Research Component Within a Quality 
Improvement Initiative

Areas to consider when distinguishing between quality improvement and research 
include the purpose of the initiative, the design of the project, and the generalizabil-
ity of the findings [32, 33]. When the goal of an initiative is to uncover new knowl-
edge, test situations that go beyond current knowledge, or fill a gap in knowledge 
regarding a specific patient population, disease, or treatment, then the project is 
research and requires IRB approval [32, 34].
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IRB approval is required for a quality improvement initiative when the design 
includes drug or device evaluation, randomization of subjects, comparison of inter-
ventions, a need to acquire protected health information, and the use of a clinical 
intervention that does not meet the usual standard of care or imposes burdens or 
risks that go beyond standard of care [32, 34, 35].

Characteristics of QI Initiatives
Quality improvement is defined as a methodical, data-guided set of activities 
designed to bring about positive changes in the delivery of healthcare in local set-
tings [36]. Most urgently needed QI activity focuses on changing practices that 
result in suboptimal care. The characteristics of a QI initiative commonly include 
the use of care considered to be usual practice, the implementation of procedures 
that pose no greater than minimal risk to patients, a design that allows for ongoing 
modification as the project unfolds, and the use of personnel who routinely work at 
the institution [34]. Most QI initiatives involve the implementation of a protocol 
established through evidence-based and best practice recommendations, and there-
fore, there is no experimentation involved. Although the range of traditional quality 
improvement activities is broad, there are some characteristics that do distinguish 
QI initiatives from research studies. Activities with the following features are gener-
ally considered to fall under the umbrella of quality improvement [16, 34, 36]:

• Aimed at improving local systems of care
• Focused on improving the performance and outcomes of institutional practice
• Introduction of promising or evidence-based methods of care that are intended to 

improve outcomes over baseline outcomes
• Comparison of baseline measures to outcome measures after initiation of a new 

protocol, such as already developed practice guidelines or evidence-based stan-
dards of care

Characteristics of Research Initiatives
The US Department of Health and Human Services defines research as “a system-
atic investigation including research development, testing, and evaluation, 
designed to develop or contribute to generalizable knowledge.” [36] This indicates 
that research is meant to develop new knowledge, not to implement existing 
knowledge.

The Hastings Center published a report that focused on distinguishing QI activi-
ties from research. The analysis determined that it is not possible to consistently 
identify research based on a project’s stated intent, funding sources, or whether or 
not the project’s results were published. The key rule for ethical oversight by an IRB 
is a potential or actual conflict of interest that might cause a health professional or 
care delivery organization to place some other value above an individual patient’s 
healthcare needs (e.g., academic production for career advancement or direct or 
indirect financial gain) [36]. The report also specifies that there may be overlap 
between hospital operations, quality improvement initiatives, and research activi-
ties. Figure 12.5 depicts the areas of overlap as well as areas of distinction.
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An example of an intersect between quality improvement and research is a QI 
project that introduces an untested clinical intervention to both improve the quality 
of care and to collect data on patient outcomes to determine how well the interven-
tion achieves its intended results. In this case, the HHS regulations say that the QI 
initiative is subject to the status of nonexempt human subjects research [21]. HHS 
provides excellent information on situations to consider when developing and eval-
uating the nature of the QI initiatives [21]. The chapter appendix shows the ques-
tions that the HHS addresses regarding the need for protection of human subjects in 
QI and whether an IRB review is warranted. The HHS guidelines are the ones that 
institutions look to for guidance. Many of the subsequent checklists that institutions 
have developed to guide quality improvement initiatives come from the HHS 
guidelines.

Fig. 12.5 Intersects of research studies and quality improvement initiatives. Reprinted from “The 
ethics of using QI methods to improve health care quality and safety,” by MA Baily, M Bottrell, 
et al., 2006, A Hastings Center Special Report, p. S12
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Questions to Determine If a Project Should Be Considered Quality 
Improvement
If answer to all of the questions is yes, then the project is most likely quality 
improvement.

 1. Is the project anticipated to improve care delivery while decreasing inad-
equacies within a specific healthcare setting?

 2. Is the project focused on evaluating current practice or attempting to 
improve it based upon existing evidence?

 3. Is there sufficient existing evidence to support implementing the project to 
create practice change?

 4. Are the methods for the project flexible and include approaches to evaluate 
rapid and incremental changes?

 5. Are clinicians and staff who provide care or are responsible for practice 
change in the institutions where the activity will occur implementing the 
project?

 6. Will the project involve a sample of the population (patients or partici-
pants) normally seen in the institution where the activity will take place?

 7. Will the project only require consent that is already obtained in clinical 
practice, and could the proposed activity be considered part of usual care?

 8. Will future participants at the institution where the planned activity is 
implemented potentially benefit from the project?

 9. Is the risk to participants no greater than what is involved in the care they 
are already receiving?

Reprinted from “Quality improvement and evidence-based practice change 
projects and the Institutional Review Board: Is approval necessary?” by 
M.  Hockenberry, 2014, Worldviews on Evidence-Based Nursing, 11(4), 
pp  217-218. Copyright 2014 by Sigma Theta Tau International. Reprinted 
with permission.

 Checklists to Guide the IRB Review of QI Initiatives

There are a number of guidelines developed to clarify whether a QI initiative should 
be reviewed by an IRB. Guidelines and checklists help the QI project manager 
determine if the QI design protocol of a quality improvement initiative intersects 
with a research methodology. The following are examples of checklists and the 
questions they include for project developers to consider.

Hockenberry developed a question checklist that asserts if the answer to all of the 
questions is yes, then the project is most likely quality improvement rather than 
research [37]:
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When Is IRB Approval Needed for QI Activities?
• Seeks to develop new knowledge or validate new treatments rather than 

assess the implementation of existing knowledge
• When the methodology employs a standard research design, such as 

randomization
• When the protocol is fixed with a rigid goal, methodology, population, 

time period, etc.
• When the funding for the activity comes from the outside organizations 

such as the NIH or those with a commercial interest in the results
• When there will be a delay in the implementation of results
• When the risks from the intervention to participants are greater than 

minimal

Reprinted from Quality Improvement vs Research, by MS Shreiner, 2015, 
Retrieved from https://irb.research.chop.edu/quality-improvement-vs-
research. Copyright 2019 by Children’s Hospital of Philadelphia. Reprinted 
with permission.

The Children’s Hospital of Philadelphia (CHOP) developed guidelines to help 
determine if a QI initiative has design characteristics that might warrant IRB 
review [23].

CHOP’s IRB website also directs readers to a document entitled Quality 
Improvement or Research Worksheet to help investigators determine when the IRB 
should be consulted regarding a study or initiative [23] (see Fig. 12.6).
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Fig. 12.6 Worksheet to determine if a project is quality improvement or research. Developed by 
Rachel Nosowsky, Esq., based on The Hastings Center Report “The Ethics of Using QI Methods 
to Improve Health Care Quality and Safety.” Reprinted from Quality Improvement vs Research, by 
Children’s Hospital of Philadelphia Research Institute, Retrieved from https://irb.research.chop.
edu/quality-improvement-vs-research
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 Institutional Approaches to Quality Improvement Initiatives

Institutions throughout the United States provide guidance for their employees to 
protect human subjects and follow the legal requirements of state and federal agen-
cies that protect human rights. The sophistication of institutional guidelines varies 
as to what the institution documents on websites, expectations of their employees, 
and, specifically, the required approach to QI initiatives. For healthcare organiza-
tions to be successful in QI endeavors, the system in which QI initiatives are con-
ducted should provide ethical oversight, have an accountability system in place for 
professional responsibility, and provide proper supervision and management of 
clinical care, even if IRB review is not required [36]. Taylor et al. found that there 
are a number of internal mechanisms within institutions that review QI initiatives 
prior to implementation without going to the IRB for initial review or oversight. The 
three most common mechanisms are review by the QI management team/office, 
clinical leadership conducting QI, and an advisory board (or equivalent) created for 
the purpose of reviewing QI [22]. The rigor of supervisory procedures for QI activi-
ties should include the expected impact of the initiative and any additional risks 
when compared to usual care and must diligently observe the resources and meth-
ods used [38]. James proposes that the most consistent way for a QI team to be 
certain of appropriate oversight for QI initiatives is to view every initiative in a 
framework of risk for conflict of interest [16].

 Future Trends

The principles of bioethics which include respect for autonomy, beneficence, non-
maleficence, and justice are the basic foundations for clinical care, biomedical 
research, and organizational QI initiatives. Healthcare professionals benefit from 
understanding the pivotal developments in the history of medical ethics so they, in 
turn, can apply those principles in all aspects of their clinical, research, and quality 
responsibilities.

The increased attention on quality improvement and patient safety initiatives has 
sparked an intense focus on the protection of patients who are involved in QI initia-
tives. Institutions in which quality improvement initiatives take place increasingly 
grapple with the issues surrounding the protection of patients and determinations of 
when IRB protection is warranted. A number of guidelines and tools applicable to 
quality improvement initiatives identify when QI initiatives do and do not need the 
oversight of the IRB, and QI professionals increasingly understand the characteris-
tics of situations where a quality improvement initiative may intersect with a 
research purpose. Ethical principles in healthcare extend across the entire contin-
uum and informed dialogue and action will best ensure that all patients who partici-
pate in quality improvement and research endeavors are best protected from undue 
risk and harm.
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 Appendix

HHS.gov US Department of Health & Human Services

Office for Human Research Protections

Quality Improvement Activities FAQs

How does HHS view quality improvement activities in relation to the regula-
tions for human research subject protections?

Protecting human subjects during research activities is critical and has been at 
the forefront of HHS activities for decades. In addition, HHS is committed to taking 
every appropriate opportunity to measure and improve the quality of care for 
patients. These two important goals typically do not intersect, since most quality 
improvement efforts are not research subject to the HHS protection of human sub-
jects regulations. However, in some cases quality improvement activities are 
designed to accomplish a research purpose as well as the purpose of improving the 
quality of care, and in these cases, the regulations for the protection of subjects in 
research (45 CFR part 46) may apply.

To determine whether these regulations apply to a particular quality improve-
ment activity, the following questions should be addressed in order:

 1. Does the activity involve research (45 CFR 46.102(d))?
 2. Does the research activity involve human subjects (45 CFR 46.102(f))?
 3. Does the human subjects research qualify for an exemption (45 CFR 46.101(b))?
 4. Is the nonexempt human subjects research conducted or supported by HHS or 

otherwise covered by an applicable FWA approved by OHRP?

For those quality improvement activities that are subject to these regulations, the 
regulations provide great flexibility in how the regulated community can comply. 
Other laws or regulations may apply to quality improvement activities independent 
of whether the HHS regulations for the protection of human subjects in research apply.

Do the HHS regulations for the protection of human subjects in research (45 
CFR part 46) apply to quality improvement activities conducted by one or 
more institutions whose purposes are limited to (a) implementing a practice 
to improve the quality of patient care and (b) collecting patient or provider 
data regarding the implementation of the practice for clinical, practical, or 
administrative purposes?

No, such activities do not satisfy the definition of “research” under 45 CFR 
46.102(d) which is “…a systematic investigation, including research development, 
testing and evaluation, designed to develop or contribute to generalizable knowl-
edge...” Therefore the HHS regulations for the protection of human subjects do not 
apply to such quality improvement activities, and there is no requirement under 
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these regulations for such activities to undergo review by an IRB or for these activi-
ties to be conducted with provider or patient informed consent.

Examples of implementing a practice and collecting patient or provider data for 
non-research clinical or administrative purposes include:

A radiology clinic uses a database to help monitor and forecast radiation dosim-
etry. This practice has been demonstrated to reduce overexposure incidents in 
patients having multiple procedures. Patient data are collected from medical records 
and entered into the database. The database is later analyzed to determine if overex-
posures have decreased as expected.

A group of affiliated hospitals implements a procedure known to reduce phar-
macy prescription error rates and collects prescription information from medical 
charts to assess adherence to the procedure and determine whether medication error 
rates have decreased as expected.

A clinic increasingly utilized by geriatric patients implements a widely accepted 
capacity assessment as part of routine standard of care in order to identify patients 
requiring special services and staff expertise. The clinic expects to audit patient 
charts in order to see if the assessments are performed with appropriate patients and 
will implement additional in-service training of clinic staff regarding the use of the 
capacity assessment in geriatric patients if it finds that the assessments are not being 
administered routinely.

Do quality improvement activities fall under the HHS regulations for the pro-
tection of human subjects in research (45 CFR part 46) if their purposes are 
limited to (a) delivering healthcare and (b) measuring and reporting pro-
vider performance data for clinical, practical, or administrative uses?

No, such quality improvement activities do not satisfy the definition of “research” 
under 45 CFR 46.102(d), which is “…a systematic investigation, including research 
development, testing and evaluation, designed to develop or contribute to generaliz-
able knowledge...” Therefore the HHS regulations for the protection of human sub-
jects do not apply to such quality improvement activities, and there is no requirement 
under these regulations for such activities to undergo review by an IRB or for these 
activities to be conducted with provider or patient informed consent.

The clinical, practical, or administrative uses for such performance measure-
ments and reporting could include, for example, helping the public make more 
informed choices regarding healthcare providers by communicating data regarding 
physician-specific surgical recovery data or infection rates. Other practical or 
administrative uses of such data might be to enable insurance companies or health 
maintenance organizations to make higher performing sites preferred providers or 
to allow other third parties to create incentives rewarding better performance.

Can I analyze data that are not individually identifiable, such as medication 
databases stripped of individual patient identifiers, for research purposes 
without having to apply the HHS protection of human subjects 
regulations?
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Yes, whether or not these activities are research, they do not involve “human 
subjects.” The regulation defines a “human subject” as “a living individual about 
whom an investigator conducting research obtains (1) data through intervention or 
interaction with the individual, or (2) identifiable private information… Private 
information must be individually identifiable (i.e., the identity of the subject is or 
may readily be ascertained by the investigator or associated with the information) in 
order for obtaining the information to constitute research involving human sub-
jects.” Thus, if the research project includes the analysis of data for which the inves-
tigators cannot readily ascertain the identity of the subjects and the investigators did 
not obtain the data through an interaction or intervention with living individuals for 
the purposes of the research, the analyses do not involve human subjects and do not 
have to comply with the HHS protection of human subjects regulations.

(See OHRP Guidance on Research Involving Coded Private Information or 
Biological Specimens. October 2008: available at http://www.hhs.gov/ohrp/sites/
default/files/ohrp/policy/cdebiol.pdf - PDF.)

Are there types of quality improvement efforts that are considered to be 
research that are subject to HHS human subjects regulations?

Yes, in certain cases, a quality improvement project may constitute nonexempt 
human subjects research conducted or supported by HHS or otherwise covered by 
an applicable FWA. For example, if a project involves introducing an untested clini-
cal intervention for purposes which include not only improving the quality of care 
but also collecting information about patient outcomes for the purpose of establish-
ing scientific evidence to determine how well the intervention achieves its intended 
results, that quality improvement project may also constitute nonexempt human 
subjects research under the HHS regulations.

If I plan to carry out a quality improvement project and publish the results, 
does the intent to publish make my quality improvement project fit the reg-
ulatory definition of research?

No, the intent to publish is an insufficient criterion for determining whether a 
quality improvement activity involves research. The regulatory definition under 45 
CFR 46.102(d) is “Research means a systematic investigation, including research 
development, testing and evaluation, designed to develop or contribute to generaliz-
able knowledge.” Planning to publish an account of a quality improvement project 
does not necessarily mean that the project fits the definition of research; people seek 
to publish descriptions of non-research activities for a variety of reasons, if they 
believe others may be interested in learning about those activities. Conversely, a 
quality improvement project may involve research even if there is no intent to pub-
lish the results.

Does a quality improvement project that involves research need to be reviewed 
by an IRB?
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Yes, in some cases. IRB review is needed if the research involves human sub-
jects, is not exempt, and is conducted or supported by HHS or otherwise covered by 
an applicable FWA.

For more information see exempt categories.

Does IRB review of a quality improvement project that is also nonexempt 
human subjects research always need to be carried out at a convened IRB 
meeting?

No, if the human subjects research activity involves no more than minimal risk 
and fits one or more of the categories of research eligible for expedited review, the 
IRB chair or another member designated by the IRB chair may conduct the review.

The categories of research eligible for expedited review are available at: http://
www.hhs.gov/ohrp/requlations-and-policy/guidance/cateqories-ofresearch- 
expedited- review-procedure-1998/index.html.

If a quality improvement project involves nonexempt research with human 
subjects, do I always need to obtain informed consent from all subjects 
(patients and/or providers) involved in the research?

No, the HHS regulations protecting human subjects allow an IRB to waive the 
requirements for obtaining informed consent of the subjects of the research when:

 (a) The risk to the subjects is minimal
 (b) Subjects’ rights and welfare will not be adversely affected by the waiver
 (c) Conducting the research without the waiver is not practicable
 (d) If appropriate, subjects are provided with additional pertinent information after 

their participation (45 CFR 46.116(d))

Other applicable regulations or laws may require the informed consent of indi-
viduals in such projects independent of the HHS regulations for the protection of 
human subjects in research.

If a quality improvement project is human subjects research requiring IRB 
review, do I need to obtain separate IRB approval from every institution 
engaged in the project?

No, not if certain conditions are met. The HHS protection of human subjects 
regulations allows one IRB to review and approve research that will be conducted at 
multiple institutions. An institution has the option of relying upon IRB review from 
another institution by designating that IRB on its FWA and submitting the revised 
FWA to OHRP and having an IRB Authorization Agreement with the other 
institution.

Reproduced from US Department of Health and Human Services. Quality 
improvement activities FAQs, n.d., Retrieved from https://www.hhs.gov/ohrp/
regulations- and-policy/guidance/faq/quality-improvement-activities/#
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