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IN THIS CHAPTER

Learning Objectives
 1. Identify the need to align medical education with ongoing 

changes in health care systems.
 2. Differentiate the traditional “two pillar” model from the 

emerging “three pillar” model of medical education.
 3. Describe the conceptual framework of health systems sci-

ence and compare it to other systems-related concepts in 
medical education and care delivery.

 4. Justify the importance of integrating health systems sci-
ence with the basic and clinical sciences to achieve the 
goals of the Triple and Quadruple Aims.

 5. Understand the patient perspective on the need for health 
systems science education.

 6. Compare and contrast a traditional view of professional 
identity formation with the emerging concept of systems 
citizenship.

 7. Identify and discuss barriers for learners to engage in 
health systems science in clinical learning environments.

For	over	100	years,	medical	education	has	relied	upon	two	pillars	
for	training	physicians	ready	to	practice	medicine:	basic	science	
and	clinical	science.	Health	systems	science—the	understanding	of	
how	care	is	delivered,	how	health	care	professionals	work	together	
to	deliver	that	care,	and	how	the	health	system	can	improve	patient	
care	and	health	care	delivery—has	been	part	of	the	hidden	cur-
riculum	or	taught	as	part	of	elective	courses.	There	have	been	many	
attempts	to	formalize	the	role	of	health	systems	science	in	medical	
school	curriculum	and	make	it	the	third	pillar	of	physician	educa-
tion.	Progress	toward	that	goal	is	steadily	advancing.

Health	systems	science	is	intimately	intertwined	with	the	two	
pillars	of	medical	education	but	is	also	a	subject	in	its	own	right	
requiring	study	by	medical	students.	Additionally,	physicians’	roles	
in	the	health	care	system	are	changing	significantly,	and	physicians	
need	to	understand	health	systems	science	in	order	to	fulfill	their	
evolving	roles.	Health	systems	science	competencies	extend	beyond	
the	historically	segregated	boundaries	of	physician	training	and	
are	applicable	to	all	health	professions	students.
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This book is devoted to health systems science, which 
is the fundamental understanding of how care is 
delivered, how health care professionals work to-

gether to deliver that care, and how the health system can 
improve patient care and health care delivery. An under-
standing of health systems science provides the building 
blocks for physicians and other health care professionals to 
improve all aspects of patient care and health care delivery. 
Additionally, awareness of health systems science and  
mindfulness of its role in understanding health care delivery 
helps to ensure that significant advancements in basic  
and clinical sciences ultimately translate to improved  
patient outcomes and improved satisfaction for medical 
professionals.

“We will never transform the prevailing system of manage-
ment without transforming our prevailing system of educa-
tion. They are the same system.”

Edwards Deming, an American engineer and quality im-
provement expert, believed that if people fail in their roles 
within their jobs, it is because they are socialized in ways of 
thinking and acting that are embedded in their formative 
institutional experiences.1,2 Although this philosophy was 
proposed for management in business and organizations 
outside of health care, this philosophy directly applies to the 
urgent need for health care transformation as well as medi-
cal education reform. Rapidly evolving challenges in health 
care mandate changes in the way health care professionals 
are educated, and these educational systems will in turn di-
rectly impact the health of patients.

I. The Need for Curricula in Health 
Systems Science

Health systems are rapidly evolving in the face of substan-
tial challenges. Health systems need to provide care to ex-
panding and diverse patient populations, including the 
underserved, patients at the extremes of age, and those with 

chronic, often environmentally enabled, comorbid condi-
tions. The exploding growth of health care-related knowl-
edge and technology promises remarkable benefits but also 
has the potential for compromising value and even doing 
harm. At the same time, social, economic, and political 
forces have become an integral part of the health care trans-
formation. The successful alignment of all of these factors 
with our goals for the optimal health of people and popula-
tions will require that health professions students and 
medical education programs step up to the plate and engage 
in an entirely new game. This change requires increased 
focus on health care delivery and patient-centered care 
rather than just clinicians’ skills in diagnosis and treatment. 
It is not just that the players, rules, and equipment in the 
health care game are new—more importantly, they are con-
stantly changing and evolving. Old or static models of edu-
cation and health care delivery will simply not work. In 
order to meet Deming’s challenge to change the system 
through educational transformation, health professions stu-
dents and medical educators must critically prioritize con-
tent to ensure adaptive thinking skills and the associated 
professional identity formation.

II. The Rapidly Changing Health Care 
Environment

Health care is currently undergoing and will continue to 
undergo significant redesigns and changes that will impact 
the ways in which patients receive care and how physicians 
and health care professionals “deliver” care. Although sev-
eral paradigms have been proposed that reflect that ultimate 
goal of the ideal health care system, the Institute for Health-
care Improvement’s (IHI’s) Triple Aim (Fig. 1.1) goals of 
improved patient experience, improved health of popula-
tions, and decreased cost embody the key points in all of 
these models, and reflect the overall goals of the evolving 
US health care system.3 Additionally, Porter further defined 
value as the quality of care relative to the cost required for 
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the care (value 5 quality/cost).4 Combined, these two prin-
ciples form a unifying thread throughout the subsequent 
chapters in this book.

There are four ongoing developments in US health care 
that highlight this rapidly changing health care environ-
ment: (1) health care policy initiatives, (2) payment reform 
and value, (3) health care delivery system innovation and 
transformation, and (4) transformative health information 
technology, data, and informatics. Identifying these four 
shifts allows for the elucidation of key implications for phy-
sicians and other health care professionals practicing in and 
leading change within these health systems.

A. Health Care Policy Initiatives

The recognition of the high cost and comparatively moder-
ate quality of US health care has led to years of ongoing 
debate and policy initiatives to stimulate change and trans-
formation. Signed into law in 2010, the Patient Protection 
and Affordable Care Act (better known as the Affordable 
Care Act) seeks to improve the quality and affordability of 
health insurance, lower the number of uninsured patients by 
increasing insurance coverage, and reduce health care costs. 
The Affordable Care Act (often referred to as “Obamacare” 
or the ACA), along with other policy initiatives, provides 
critical drivers for change in US health care at all levels. It 
has sought to transform health care by improving its value 
and efficiency, implementing preventive strategies, and refo-
cusing on population health. However, these initiatives are 
insufficient by themselves to impact the health of patients 
and populations. In addition, multiple efforts to modify or 
reverse the ACA (described in later chapters) are currently 
underway, and future directions for US health care policy are 
in question at the present time. Nonetheless, whatever direc-
tion is taken, the way forward will require professionals who 
are fluent in a new language and perspective of health care 
goals and systems.

B. Payment Reform and Value

For decades, the fee-for-service model of health care has 
been the predominant method of reimbursement. In this 
model, health systems and clinicians are provided reim-
bursement for health care delivery and services independent 
of the quality of the care delivered or the outcomes ob-
tained. With the recognition of the need for change, there 
is an evolving push toward reimbursing high-value care 
rather than quantity of service provided.5 Several strategies 
are being used to achieve this transformation. Pay for  
performance (P4P) and value-based purchasing seek to re-
imburse based on a reward model for meeting quality mea-
sures in care delivery. These strategies depend on utilization 
of electronic health records and patient registries, while 
shifting accountability to clinicians and systems to design 
and implement the best strategies to obtain quality out-
comes. In this process, clinicians and systems must reduce 
inappropriate use of health care resources (e.g., laboratory 
tests, radiographic testing), understand and employ evidence-
based strategies for best outcomes, and initiate health systems 
change to reach these goals. Bundled payments incorporate 
expected costs for a typical encounter or episode of care into 
a single payment. The team of physicians and other health 
care professionals is held accountable for the communica-
tion and coordination along the continuum of care to im-
prove the outcomes of care interventions. For example, a 
knee replacement surgery for a patient involves numerous 
physicians and other health care professionals, including the 
orthopedic surgeon, anesthesiologist, physical therapists, 
nursing staff, and care coordinators, who collectively seek to 
provide safe and effective care from the hospital to home or 
rehabilitation facility, improve function and quality of life, 
and support seamless transitions of care within a collaborat-
ing team of physicians and other health care professionals. 
This “bundled” approach to organizing and reimbursing 
care requires an entirely new approach to the process of 
health care delivery. Lastly, shared savings plans seek to pro-
vide financial incentives to health plans and clinicians to 
improve quality while reducing cost. All of these payment 
reform initiatives and the predominant shift toward value 
require physicians and other health care professionals to 
understand and engage in the individual and team skills 
necessary to achieve best outcomes.

C. Health Care Delivery System Innovation 
and Transformation

With the need to implement new health care policies and 
value, US health systems must redesign and transform the 
structures and processes of health care to achieve the Triple 
Aim.3 The current system is often fragmented, with inade-
quate processes for communication and collaboration. The 
result is one of high cost and inefficiency, unacceptable 
levels of patient safety events and medical errors, and a 
compromise in the kinds of authentic patient-clinician 
partnerships required for shared decision making and  

Population health

Experience of care Per capita cost

THE IHI TRIPLE AIM

• Fig. 1.1  TheTripleAimofHealthCareReform. The IHI Triple Aim 
framework was developed by the Institute for Healthcare Improvement 
in Boston, Massachusetts (www.ihi.org).

http://www.ihi.org
http://www.ihi.org
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patient-centered care. Additionally, current health system 
design and delivery processes are not well aligned with the 
needs of the most vulnerable patient populations, specifi-
cally those with behavioral and mental health challenges, 
those from racial or ethnic minority groups, and those from 
rural and socioeconomically disadvantaged backgrounds.6,7 
The current shift in health care transformation seeks to 
drive the health system to operate more like an ideal sys-
tem—one that aligns with person- and population-centered 
care goals, allowing for appropriate distribution of resources 
where they are most needed.

To this end, health systems will increasingly seek to de-
velop team-based models of care that optimize interprofes-
sional collaboration and communities of care. This will 
require a frameshift not only in how physicians and other 
health care professionals view all members of the health 
care team but also in how teams coordinate care in the 
larger context of the health system, and how patients, fam-
ilies, and social networks are engaged as well. There is 
growing appreciation for the multiple social and ecological 
determinants of health that require health systems and cli-
nician teams to factor homes, neighborhoods, and com-
munities into plans for health promotion and disease pre-
vention. Health systems are transforming to add a focus 
on populations or groups of patients, expanding the tradi-
tional lens of one patient at any given time. This transition 
to population-based care requires a skill set not previously 
addressed in the education of most physicians and other 
health care professionals.

D. Transformative Health Information 
Technology, Data, and Informatics

The success of health care delivery innovation and transfor-
mation relies upon working expertise in health information 
technology and “big data.” There has been an explosion of 
readily available clinical data and discovery, all of which re-
quires critical appraisal and thoughtful application in health 
systems and at the point of care. Electronic health records 
are currently a mixed blessing, offering up equal measures of 
timely information exchange and frustrating barriers.8 Large 
databases are offering previously unavailable windows into 
health care at the practice level as well as the larger health 
system levels but also carry their own set of pitfalls. These 
unprecedented opportunities and challenges require  
clinicians and health systems to understand, engage, and 
redesign system and point-of-care information technology 
resources to improve health for patients and populations.

The “iceberg” of health care transformation (Fig. 1.2) 
highlights the numerous concepts and factors that are intri-
cately connected and interrelated to care provided to any 
one patient in any one episode of care. Traditionally, the 
focus of health care delivery has remained “above the water,” 
on the clinician-patient encounter within a clinic, hospital, 
or other health care setting. Patient care must continue to be 
a necessary focus of health care as well as medical education. 
Clinicians must be able to communicate with patients, pur-
sue and make accurate diagnoses about medical issues, and 
determine best treatment modalities, all while using shared 

Care provided
to an individual patient 

Proactive,
person-centered

care

Teamwork, collaboration,
and team science

Health care
value

Population
health

Health system improvement 
Health care policy 

and economics

Health
system

integration  

LeadershipSocial determinants
of health  

Clinical informatics and
health information technology

Systems thinking

• Fig. 1.2  The“Iceberg”ofHealthCareConceptsImpactingHealth. Numerous factors and concepts 
are often underappreciated in the clinician-patient interaction within a clinic room. Traditionally, these 
concepts have not been included in the scope of medical education.
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decision-making processes. They must utilize the continu-
ously updated knowledge cloud and contribute where ap-
propriate to discovery. These are evolving perspectives on 
traditional physician-centric roles—almost all above the wa-
ter. Medical education leaders, medical students, and those 
studying in other health care fields can no longer ignore  
the complex network of processes, systems, and insights that 
lie beneath the surface of the individual patient encounter. 
The rest of the iceberg is fast becoming foundational  
preparation for contributing to optimal patient care in the 
evolving health care environment of the 21st century. This, 
in a nutshell, is the focus of this textbook.

III. Clinician Readiness to Practice in the 
Evolving Health Care System

This expanded view of this mandate for the medical educa-
tion system translates directly into role expectations for phy-
sicians and other health care professionals in evolving health 
systems and, in turn, highlights unmet needs in our current 
approach to training. Physicians and other health care profes-
sionals will be expected to move beyond traditional narrowly 
defined roles to participate in collaborative teams as both 
leaders and supporting players and, perhaps most impor-
tantly, to contribute to a system’s view of meaningful patient 
outcomes beyond disease-specific diagnosis and treatment. 
The following reports highlight the “new” and emerging 
needs for learners who will soon be entering the health care 
workforce and need to learn health systems science9:

• Chang and colleagues identified essential skills 
needed for medical student graduates to be better 
prepared to practice in 21st-century health care, 
including leadership skills, understanding of orga-
nization norms and values, navigating health care 
finances, quality improvement skills, information 
technology, and patient engagement.10,11

• Crosson and coauthors identified health systems 
leaders’ perceptions regarding the areas in which 
graduates were not adequately prepared to practice 
in health systems, including office-based practice 
competencies, care coordination, continuity of 
care, familiarity with clinical information technol-
ogy, leadership and management skills, systems 
thinking perspectives, and procedural skills.12

• Thibault highlighted the need for interprofessional 
collaboration skills to improve the transition from 
undergraduate medical education to residency 
training.13

• Skochelak reviewed recommendations for change 
in medical education and identified common 
themes of better aligning physicians’ skills with the 
changes in the health care delivery system, empha-
sis on social accountability, and importance of 
leadership.14

• Lucey identified the need for future clinicians to 
embrace the knowledge and skills of clinical quality, 

patient safety, data-driven improvement, and inno-
vation in order to improve systems of care.15

• Combes and Arespacochaga, in a report from lead-
ers in the American Hospital Association, identi-
fied a range of “deficits” encountered in graduates 
from US training programs, including cost- 
conscious care, care coordination, and interprofes-
sional communication.16

IV. The Third Medical Science: 
Health Systems Science

A. The Current Two-Pillar Model of Medical 
Education

In 1910, Abraham Flexner published the first comprehen-
sive review of American and Canadian medical education, 
effectively revolutionizing medical education in the United 
States and Canada. The report established that medical edu-
cation for physicians should include a rigorous grounding in 
biologic sciences and scientific theory as the underpinning of 
medical practice.17 The report called for training physicians 
to practice in a scientific manner and to engage in research. 
It also must be noted that an unintended consequence of 
Flexner’s report was the closure of a number of medical 
schools that had been servicing those underrepresented in 
medicine, such as physicians of color and women physicians, 
thereby reducing the number of those trained for decades.18

Nevertheless, Flexner’s recommendations have had a pro-
found impact on medical education, with many of the core 
tenets of the report still in place over 100 years later, includ-
ing a requirement for a certain number of years dedicated to 
medical education and a firm grounding in scientific theory. 
A specific result of Flexner’s report was the 212 model of 
education, featuring 2 years of pre-clerkship learning in the 
basic and clinical sciences followed by 2 years of immersive 
clinical education and apprenticeships, something not stan-
dard at many medical schools of that era. While the time 
devoted to the pre-clerkship period has been truncated in 
recent curriculum revisions, the basic format of an initial 
bolus of basic science is still the norm in most US medical 
schools,17 and until very recently this science content has 
been based primarily on a two-pillar model (Fig. 1.3).

B. Conceptualizing Health Systems 
Science—The “Third Pillar” of Medical 
Education

Abraham Flexner’s report in the early 20th century helped 
fulfill a critical need of the time: standardizing and elevating 
the rigor of science in medical training.13 Even though most 
medical educators in US medical schools since Flexner have 
recognized the limitations of focusing entirely on the  
basic and clinical sciences, the core curricular structure has 
remained the same.12,14,16,19,20 In the meantime, the land-
scape of health care has changed dramatically: foundational 



6 CHAPTER 1 What Is Health Systems Science? Building an Integrated Vision

science along with diagnostic and therapeutic options have 
exploded in range and complexity, the understanding of the 
biopsychosocial-environmental model of health and disease 
has progressed dramatically, and societal-economic-political 
pressures have emerged as major influencers, all supported 
by unprecedented data and information systems. Aligned 
with a growing appreciation of the expanded health care 
“iceberg” depicted in Fig. 1.2, educators have proposed a 
“third pillar” of medical education, termed health systems 
science (Fig. 1.4). 9,21

The shifts in systems of care are having a direct impact on 
the profession of medicine and are changing how doctors 
work and contribute to the health of society. The contempo-
rary practice of medicine requires a fundamental adjust-
ment for doctors trained in Flexner’s model of rigorous  
education in the basic sciences followed by clinical applica-
tion and research under the supervision of experienced pro-
fessors.13,20 This professional development pathway revolved 
around the idea of sovereign physicians utilizing enlight-
ened biomedical science to lead the way in curing disease. 
Although scientific discovery continues to enhance health 

care capabilities and opportunities, the world of medical 
practice and physician roles have changed and continue to 
evolve, and it is clear that basic and clinical science alone are 
insufficient to reach our goals in health care. Optimal health 
care in the 21st century requires the expertise and integra-
tion of multiple domains of health systems science. It is no 
longer enough to know why and how biologic systems work 
or to prescribe and implement the latest medical or surgical 
therapy; health professionals must be able to factor in the 
multiple complexities of social, environmental, economic, 
and technical systems and translate this expertise to the care 
of individual patients and populations. The challenge for 
medical education is to introduce this systems complexity 
into the traditional bimodal sequence of biomedical and 
clinical science in a substantive, meaningful fashion. To 
achieve this goal, a range of attitudes, skills, and knowledge 
domains that had been previously marginalized or as-
sumed—such as learning to function in interprofessional 
teams, communicating effectively across multiple mediums 
from cultural divides to electronic databases, linking the 
ability to make a diagnosis and treatment plan with action 
and advocacy in an expanded view of professionalism, im-
proving patient and population experience while reducing 
costs, and navigating fragmented social, economic, and pol-
icy gaps—will need to be incorporated into the foundations 
of educational curriculum. Whether pursuing the Triple 
Aim, pursuing the Quadruple Aim (which also includes 
health care worker wellness), or preparing students to suc-
ceed in the 21st century, medical educators need to com-
pletely rethink how classroom and experiential learning are 
structured, while students must consider the prioritization 
of these topics in their learning. This will require not only 
significant reengineering of classrooms and practice experi-
ences but also attention to how our learners view themselves 
as the professionals who will embrace and lead meaningful 
change that improves care.

Filling in these gaps requires a new knowledge base and 
skill set for future physicians to both participate in and con-
tribute to the transformation of the health care delivery sys-
tem in order to achieve the Triple Aim and the Quadruple 
Aim. The third pillar of science in medical education—
health systems science, described in this chapter—provides 
much of what is needed, particularly when it is seamlessly 
integrated with the basic and clinical sciences. The develop-
ment of new types of physicians and health care profession-
als who are competent in all three medical sciences is  
required for both the patients for whom they will care and 
the health of society as a whole.

C. What Is Health Systems Science?

Health systems science is defined as the study of how health 
care is delivered, how health care professionals work to-
gether to deliver that care, and how the health system can 
improve patient care and health care delivery. Health sys-
tems science provides a comprehensive and holistic vision of 
topics, subjects, and competencies for individuals training 

Basic
science 

Clinical
science

• Fig. 1.3  TraditionalTwo-PillarModelofMedicalEducation. Basic 
science topic areas have included subjects such as biochemistry, 
anatomy, physiology, and pathology. Clinical science topic areas have 
included subjects such as physician examination skills, communica-
tion, and clinical diagnosis.

Clinical
science

Health
systems
science

Basic
science 

• Fig. 1.4  Three-PillarModelofMedicalEducation. Health systems 
science—the “third science”—complements and synergizes with  
basic and clinical sciences and addresses subject areas including 
value-based care, teamwork, and health system improvement.
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and providing care within health care systems.11,12,21,22 This 
third medical science should ideally synergize, complement, 
and be integrated with the core content and concepts of  
the traditional basic and clinical sciences. Using a person- 
centered perspective that also reflects the Triple Aim, the 
basic and clinical sciences cannot meaningfully be applied 
to patient care in the absence of health systems science—
this integration provides the context necessary for the care 
of individual patients and achieving desired outcomes.

D. Engel’s Biopsychosocial Model

In the 1970s, George Engel described the goals of the  
patient-physician relationship as including (1) the promo-
tion of healing, (2) relief of suffering, and (3) encourage-
ment and education regarding behaviors to improve 
health.23 He explained the need for physicians to under-
stand their patients in several dimensions, both diagnosti-
cally and personally, to achieve the goals of this relationship. 
He emphasized the perspective of illness manifesting at 
numerous levels of patient- and systems-related factors in 
addition to disease pathophysiology. His biopsychosocial 
model of medicine proposes that effective physicians in the 
21st century cannot isolate and focus on only one compo-
nent (i.e., pathophysiology) of the organized whole, as do-
ing so will neglect or compromise the object of study (the 
patient). Physicians must have holistic approaches that in-
tegrate the biologic, psychological, social, and systems com-
ponents in order to help patients make the most informed 
and effective medical decisions, resulting in the greatest 
impact on the process and outcomes of care. The biopsy-
chosocial perspective requires one to consider a human be-
ing to be both a biologic organism and a person who lives 
in the context of family and community. Engel believed:

Patients’ journeys through health and illness are often not 
predictable. Clinicians who have the skills and willingness to 
accompany their patients on these complex journeys will be 
more effective as healers and more satisfied with their work.

The foundation of Engel’s model is based upon general 
systems theory, as described by Bertalanffy24 and later by 
Senge (Fig. 1.5).1 Systems theory proposes that every level of 
organization—including molecular, cellular, organic, person-
al, interpersonal, familial, societal, and biospheric—affects 
every other level. Systems theory provides a conceptual frame-
work whereby both the organized whole and the component 
parts can be studied and therefore supplies the basis for health 
systems science. The health systems science curricular frame-
work and definition are an expanded view of the “sociologi-
cal” domain to include sciences related to health care delivery 
and improvement sciences, among others.

E. How Health Systems Science Is More Than 
the Individual Components

The awareness and inclusion of health systems science top-
ics in medical education programs at the undergraduate 

medical education (UME), graduate medical education 
(GME), and practice levels have been patchy at best, 
though the field has been rapidly evolving and advancing in 
recent years. Numerous publications and presentations have 
addressed selected content areas within health systems sci-
ence domains, including novel curricular innovations and 
assessments of such curricula.14,15,25,26 Multiple works have 
described ideal physician outcomes, curricula, or both, ad-
dressing content beyond the traditional basic and clinical 
sciences such as quality improvement, interprofessional 
teamwork, health care policy, transitions of care, and related 
areas of physician development.16,27-29 Since 2000, several 
textbooks have been published exploring areas of education 
and care delivery related to specific health systems science 

Biological
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Sociological

Engel’s systems of hierarchy
(levels of organization)

Biosphere

Society-nation

Culture-subculture

Community

Family

Two-person
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(experience and behavior)

Nervous system

Organs/organ system

Tissues

Cells

Organelles

Molecules

Atoms

Subatomic particles

• Fig. 1.5  Engel’sBiopsychosocialConceptualModelforMedicine.
This model is used in the identification of a health systems science 
curriculum. The three tiers—biological, psychological, and sociological—
are designated on the right side of the figure.
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domains. For example, Understanding Patient Safety,30 Un-
derstanding Value-Based Healthcare,31 and The Health Care  
Handbook32 eloquently describe some of the core concepts 
in health systems science.

Collectively, these contributions are critical for advanc-
ing learners’ knowledge, attitudes, behaviors, and skills in 
these areas. However, there remains an important need to 
fully define the scope of the principles and application of 
health systems science, identify a full range of core health 
systems science topics, make explicit the relationships across 
and between topics that could be included in health systems 
science domains, and provide an integrated, comprehensive 
model of health systems science. Overall, despite a range of 
innovative and effective focused curricular enhancements, 
efforts to engage learners in a systematically designed health 
systems science curriculum have been limited.

F. How Health Systems Science Is Connected 
to the Triple and Quadruple Aims

There is broad agreement that the US health care system is not 
operating in a manner that is effective or satisfying for many 
patients or their clinicians. In addition, US per capita health 
care costs greatly exceed those of any other country in the 
world while health outcomes lag as measured by almost any 
indicator.33 Multiple initiatives on local, regional, national, 
and international levels have attempted to address this state of 
affairs, though most of these efforts have been limited and 
narrowly focused. Donald Berwick, the former head of both 
the IHI and the Centers for Medicare & Medicaid Services, 
proposed the Triple Aim as a strategic organizing framework 
that is relatively comprehensive, addressing many of the major 
deficiencies in the current US health care system.3

It is believed that pursuing these linked goals of improving 
the experience of care, improving the health of populations, 
and reducing per capita costs of health care will help the Unit-
ed States achieve high-value health care. A 2015 follow-up 
study of the impact of the Triple Aim 7 years after its publica-
tion found that the framework is now widely recognized and 
utilized because many organizations collaborated with the 
IHI and the Triple Aim was adopted as part of the national 
strategy for US health care in the ACA.34

One critique of the Triple Aim is that it does not account 
for the workforce burnout that is threatening its effectiveness 
as a framework for improving health outcomes. The increas-
ing awareness of the statistics on burnout symptoms are so-
bering (nearly half of physicians are reporting burnout), and 
impaired physicians are at risk for not delivering high-quality 
care.35 Bodenheimer and Sinsky have incorporated this idea 
into a friendly amendment to the Triple Aim, proposing 
“adding the goal of improving the work life of health care 
providers, including clinicians and staff” to create the Qua-
druple Aim.36 Causes of burnout are complex, ranging from 
long, often unpredictable workloads to loss of control over  
the workplace environment and time-consuming electronic 
health record documentation that can distract from the pro-
cess of caring. Many physician and health care organizations 

are now investing significant resources in identifying and 
ameliorating the systematic causes of burnout while seeking 
means to increase physician resilience.

The Triple Aim and the Quadruple Aim are widely recog-
nized as the touchstones of health care transformation. It is 
abundantly clear that the traditional biomedical sciences can-
not achieve improved health care outcomes alone. To a large 
extent the United States has tried, at great expense, and the 
results are hugely disappointing. Health systems science pro-
vides not only the missing pieces of this complex undertaking 
but the robust framework needed to support and advance the 
remarkable achievements and promise of our scientific under-
standings and therapies. It supplies the knowledge, attitudes, 
and skills required to identify challenges through broader per-
son and population lenses, integrate and optimize interven-
tions across the full spectrum of our capabilities, and track the 
results. It is also interesting to consider that the Quadruple 
Aim is a direct result of sophisticated systems thinking, and 
systems thinking is a critical element of the practice and edu-
cational agenda of health systems science.

V. Health Systems Science Curricular 
Domains

Three categories of curricular topics or domains are included 
in the health systems science curricular framework: (1) core 
functional domains, (2) foundational domains, and (3) link-
ing domains. Fig. 1.6 illustrates the relationship between all 
three types of domains. Here, all domains are described with 
a working definition for curricular content; these domains 
also coincide with subsequent chapters. As with any emerg-
ing science, conceptual domains of content will evolve in an 
iterative manner as new concepts are identified, subcategories 
of content expand into individual domains, and relationships 
across domains are better understood across professional dis-
ciplines and in multiple educational settings. For example, a 
less well-developed concept map was published in the first 
edition of this textbook37 (see Fig. 2.2 there). The revised 
version (Fig. 1.6) in this edition represents an evolution in 
expert thinking on the domains of health systems science.

A. Core Functional Domains
1.	 Patient,	Family,	and	Community
The patient, family, and community domain includes all 
issues focused on the patient’s experience of care, the values 
each patient has in his or her own health, and the patient’s 
behaviors and motivations for engaging in health care and 
his or her own health, as well as the contextual influence of 
patients’ families and communities.

2.	 Health	Care	Structure	and	Process
The health care structure and process domain includes all of 
the health care elements of how health care is provided, such 
as the organization of individuals, institutions, resources, 
and processes for delivery of health care to meet the needs of 



9CHAPTER 1 What Is Health Systems Science? Building an Integrated Vision

patients or populations of patients, including the processes 
of collaboration and coordination. Several specific examples 
of curricular content in this domain include (1) knowledge 
of clinical settings (i.e., clinics, hospital units, etc.) and pro-
cesses occurring within outpatient and inpatient settings; (2) 
fragmentation and insufficiencies encountered by patients in 
the health care continuum; and (3) the ability to identify the 
importance of teamwork within clinical “teams” and “com-
munities” that span diverse settings.

3.	 Health	Care	Policy	and	Economics
The health care policy and economics domain encompasses all 
issues related to the decisions, plans, and actions undertaken 
to achieve specific health care goals and the issues related to 
efficiency, effectiveness, value, and behavior in the production 
and consumption of health care. These sciences are used to 
promote health through the study of all components of the 
health care system and managed care. Specific examples of 
curricular content in this domain include (1) history and core 
principles of health care policy, (2) the basics of how health 
care is financed and the impact of health care policy on insur-
ance and reimbursement, and (3) incentives for clinicians and 
hospitals within different US payment models.

4.	 Clinical	Informatics	and	Health	Technology
The clinical informatics and health technology domain in-
cludes all issues related to the application of informatics and 

information technology to deliver health care services,  
including clinical decision support, documentation, tech-
nology, and tools (e.g., electronic health records), and the 
utilization of data to improve health. Specific curricular 
examples in this domain include (1) core principles of  
informatics sciences, including biomedical informatics,  
patient security, and rights protection in regard to data;  
(2) awareness of real-time data viewing and decision  
support to manage data registries and analyze clinical  
reports; and (3) awareness of current functionality and  
challenges in current health information exchange.

5.	 Population,	Public,	and	Social	Determinants	
of	Health

The population, public, and social determinants of health 
domain includes all issues related to traditional public 
health and preventive medicine, including the full range of 
social determinants of health affecting the entire population 
rather than only sick individuals, and the improvement 
strategies at the population health level to address gaps in 
care. The content in this domain also includes the organized 
assessment, monitoring, or measurement to prevent disease 
and injury, promote health, prolong life, or improve any 
other health outcome for a group of individuals (e.g., geo-
graphic populations such as nations, communities, ethnic 
groups, or any other defined group), including the access to 
and distribution of such outcomes within the group, and 

• Fig. 1.6  CoreFunctional,Foundational,andLinkingDomainsforaHealthSystemsScienceCurriculum.
The inner circle includes the core functional domains. The middle circle includes the foundational domains. 
Systems thinking is the domain that links all these concepts together. (Used with permission of the 
American Medical Association. ©Copyright American Medical Association 2020. All rights reserved.)
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the dynamic interrelationships among various personal, 
socioeconomic, and environmental factors that relate to 
health outcomes or prevention. Specific curricular examples 
for this domain include (1) the ability to build a commu-
nity asset map to identify local resources that can help ad-
dress a leading health indicator, (2) definition of patient risk 
behaviors within the context of health determinants in un-
insured populations, and (3) development of cultural skills 
to work with individuals from diverse cultural backgrounds.

6.	 Value	in	Health	Care
The value in health care domain broadly includes content 
related to the performance of a health system in terms of 
quality of care delivery, cost, and waste. From the quality 
perspective, the content in this domain maps to one of the 
six Institute of Medicine dimensions of quality: patient 
safety, timeliness, effectiveness, efficiency, equitability, and 
patient-centeredness.7,31 (Note: The Institute of Medicine 
was renamed the National Academy of Medicine in 2015.) 
The content also includes all issues related to the cost of 
health care, waste components, and service requirements. 
Finally, the content includes understanding the epidemiol-
ogy of, as well as seeing and classifying, gaps in care and  
care delivery. Specific curricular examples for this domain 
include (1) definition and stakeholder perspectives of value 
in health care; (2) components of high-value health care 
systems; (3) key correlations of quality and safety principles 
with patient outcomes; (4) the importance of identifying, 
reporting, and analyzing safety events; and (5) the relation-
ship between quality and cost and efforts by health care 
professionals and teams to address costs of care.

7.	 Health	System	Improvement
The health system improvement domain includes all con-
tent related to processes of identifying, analyzing, or imple-
menting changes in policy, health care delivery, or any other 
function of the health care system to improve the perfor-
mance of any component of the health care system. Issues 
herein include quantifying and closing gaps (action), varia-
tion/measurement (specifically related to quantifying and 
closing gaps, not to health care measures in general), analy-
sis of data, interventions, and innovation and scholarship. 
Specific curricular examples in this domain include (1) se-
lecting a quality indicator and developing an improvement 
plan, (2) drafting a Plan-Do-Study-Act worksheet that out-
lines a test of change, and (3) developing the ability to 
adapt to different improvement challenges with different 
evidence-based methodologies.

Additionally, the scholarship approach to improving 
health systems is addressed by this domain, which includes 
all content relevant to the conduct and scholarly dissemina-
tion of health systems science content, health services re-
search that investigates any health systems science domain, 
or both. Scholarship is defined as (1) discovery, which is 
consistent with traditional research; (2) integration, which 
makes connections across disciplines and places specialties 
in a larger context; (3) application, which demonstrates the 

vital interaction between research and practice; and (4) 
teaching (educational scholarship), which emphasizes the 
creation of new knowledge about teaching and learning in 
the presence of learners.38 Specific curricular examples in 
this domain include (1) development, completion, and pre-
sentation of scholarly quality and patient safety projects; (2) 
opportunities for population-based research projects; and 
(3) expertise through advanced application of knowledge 
and skills in interprofessional team-based care, quality im-
provement, leadership, and change management, as demon-
strated through scholarly projects.

B. Foundational Domains

Topics (knowledge and skills) identified as transcending 
multiple core curricular domains are clustered into founda-
tional domains. These domains, especially leadership and 
teaming, relate to direct patient care competencies and 
serve to connect and highlight the relationship (and some-
times tensions) between direct patient care priorities and a 
systems-focused view. Therefore many UME curricula tra-
ditionally address this content, but these domains must be 
emphasized within the health systems science context.

1.	 Change	Agency,	Management,	and	Advocacy
The change agency, management, and advocacy domain 
includes all content, knowledge, and skills focused on the 
recognition by all health care professionals that they ought 
to be agents of change to improve health systems for pa-
tients. Each health care professional should feel empowered 
to advocate for his or her individual patients to receive the 
best-quality care and to suggest and implement changes in 
the health care system. In order to advocate and make 
changes, knowledge and skills in change management  
processes are critical to ensure ideal outcomes. Specific  
examples of curricular content in this domain include  
(1) knowledge and awareness of how health care profession-
als at all levels can impact and change the system; (2) the 
skills required to advocate for patients at the individual, 
group, and population levels; and (3) the ability to identify 
and address barriers to implementing necessary change.

2.	 Ethics	and	Legal
The ethics and legal domain includes all content focused on 
the ethical and legal issues and factors involved in health 
care delivery and the health systems science areas. Specific 
examples of curricular content in this domain include (1) 
understanding the relationship between law and ethics in 
the design and operation of US health care and (2) the abil-
ity to describe the ways in which the transition from a one 
patient and one doctor dynamic to a systems approach 
based on teams, organizations, and populations presents 
challenges for health law and ethics.

3.	 Leadership
Leadership includes all content related to inspiring motiva-
tion in others to create goals toward a desirable vision. In 
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the context of UME, leadership pertains to team-based 
care, quality improvement projects, and the like. Specific 
curricular examples for this domain include (1) types of 
leadership in health care (and key competencies required  
for each type) and key skills physicians must develop to 
become true leaders and (2) reflection on personal values 
and synchrony with life goals as well as understanding how 
successful leaders create alignment between personal and 
institutional values.

4.	 Teaming
The teaming domain includes all issues related to collabora-
tion and team science, specifically through the process of 
individuals working together on specified tasks to achieved 
shared goals. This domain fully encompasses interprofes-
sional education. Specific curricular examples for this  
domain include (1) knowledge and awareness of interpro-
fessional providers’ roles and skills, (2) communication  
required to function in teams in an integrated/coordinated 
system, and (3) skills to function in a team and apply reflec-
tive practice in the context of quality improvement and 
patient safety.

C. Linking Domain: Systems Thinking

Systems thinking as a linking domain refers to the content 
that unifies or “links” the core curricular domains or subcat-
egories to other core curricular domains, or links core cur-
ricular domains or subcategories to contents of the broader 
medical school curriculum.1,39 The knowledge and skills of 
systems thinking allow students to be cognizant of and ap-
ply a comprehensive, holistic approach to medical care and 
health care issues. It includes all issues related to the atten-
tion to a complex web of interdependencies, an awareness 
of the “whole” and not just the parts, and the ability to 
recognize multidirectional cause-and-effect relationships 
with all causes emerging as the effect of another system 
dynamic. For example, systems thinking allows learners to 
understand the influence of the ACA on the determinants 
of health within a community and, as a result, the ability for 
their patients to access health care and adhere to care plans.

As with any emerging science and its inclusion in profes-
sional education, the richness and greatest impact of systems 
thinking lies at the intersection of conceptual content do-
mains, and there is considerable overlap in the conceptual 
areas described previously. These domains are not discrete 
and separate categories but overlap and interrelate as they 
comprise the integrated whole of health systems science. For 
example, discussion of health care processes and microsys-
tems directly relates to specific and detailed discussions re-
garding teamwork, provider incentives discussed in health 
policy and economics directly influence value-based care 
and improvement, and professionalism implications must 
be included in conversations related to patient data protec-
tion concepts in clinical informatics and health information 
technology.

VI. Case Studies: Renal Disease and 
Treatment—Where Basic, Clinical,  
and Health Systems Science Merge

These cases offer evolutionary developmental steps whereby 
health systems science concepts are introduced at each stage but 
with increasing complexity to match the level of the learner.

  Case Study 1: First Year of Medical School Dilemma
A first-year student learns about kidney biochemistry and physiol-
ogy and notes that on the Chronic Kidney Disease Epidemiology 
Collaboration (CKD-EPI) equation for estimating glomerular 
filtration rates (GFR) found on the National Institutes of Health 
website,40 the formulas are divided between “blacks” and 
“whites.” She asks her renal faculty member who has lectured for 
decades during the Renal Block about this, and he replies that 
these are the established formulas and no one has ever questioned 
them before. When probing deeper, he suggests that the reason 
may be due to greater muscle mass among blacks. The student 
asks further questions:

 1. What is the scientific basis for the racial “profiling” 
of renal function or muscle mass?

 2. Is there evidence that blacks have different kidneys 
than whites?

 3. What might be the interwoven social, medical, 
and economic factors that play into this—from 
occupational differences to poverty to differential 
access to care and treatments?

 4. Who is considered “black” and who is considered 
“white” in America? She herself has a dark brown 
complexion with parents from Argentina and  
Brazil, while her anatomy partner is dark skinned 
but his parents are from southern India.

  Case Study 2: Third Year of Medical School Dilemma
A group of third-year medical students, halfway through  
their clinical rotations, meet up in the hospital cafeteria and 
compare notes about their experiences so far. Although they  
are excited by the opportunity to apply their newly acquired 
medical knowledge and skills to patients, they are shocked by 
the state of the electronic health record (EHR) systems they are 
encountering—and the deleterious effects they see on patients 
and physicians. For example:

• On their family medicine rotation, patients showed up 
at their primary care physician after discharge from 
the hospital with no records—paper or electronic—of 
what happened. There is no way for their EHR to ac-
cess these records, even if this information is critical to 
patients’ health and to prevent readmission for the 
same problems that got them admitted in the first 
place. The patients do not remember what medications 
were changed or what they were supposed to do after 
discharge, and hoped their primary care doctors might 
know.

• On their inpatient internal medicine rotation, they 
watched as their supervising residents and attendings 
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spent triple the time on EHR documentation as com-
pared to direct contact with patients and heard them 
gripe, “Did we sign up to be typists or doctors?” and 
“I have to put in 2 hours every night finishing my 
charts after I go home—when I should be spending 
time with my kids or catching up on journals.”

• On their outpatient pediatric rotation during well-
child visits, their attendings paid more attention to 
checking the boxes in the EHR than they did to their 
patients, and later the students overheard some parents 
saying that “the doctor hardly even looked at my child.”

• On their surgery rotation, the students were invited to 
learn to prescribe medication and found that it took 
them 3 minutes and 27 clicks to order acetaminophen 
with codeine, and, even then, they were not sure if 
they had prescribed the right dosage or formulation.

The students develop questions to help resolve these 
problems:

 1. What are the system issues present in these exam-
ples, and how might they be corrected?

 2. What are the financial implications?
 3. What harm may there be to the patient, and how 

could it be corrected?
 4. How might a care team approach help with docu-

mentation?
 5. What technological or organizational innovations 

might you like to see in EHRs during your profes-
sional lifetime?

  Case Study 3: Intern Dilemma
A family medicine intern prepares to discharge from the hospi-
tal to home a 71-year-old male patient following a long hospi-
talization for new-onset congestive heart failure complicated by 
acute renal failure. The discharge instructions include six new 
medications, a low-salt diet, support hose, exercise, and follow-
up with a primary care physician in 5 days. She orders a visit-
ing home nurse to go to the house and provide guidance, help 
administer and monitor medication adherence, check home 
safety, and measure blood pressure and weight. Unfortunately, 
the medications are administered on different schedules (once a 
day in the morning, twice a day, three times a day, once in the 
evening, etc.), and two of the medications are “off-formulary” 
and are unaffordable for the patient. In addition, there are no 
primary care physicians in his area that accept his insurance. 
The patient lives in a community that is a “food desert” and is 
unable to get low-salt food. There are no sidewalks, and the 
visiting home nurses consider his neighborhood too dangerous 
to service. The patient quickly deteriorates, and after 4 days he 
decompensates sufficiently that his family calls 911. An ambu-
lance takes him back to the hospital’s emergency department, 
and he is admitted to the intensive care unit for a week.

 1. How might the discharge be handled, given the 
barriers to care?

 2. How can rehospitalization be avoided?
 3. How might the hospital, residents, staff, and at-

tendings help reduce the health disparities in the 
community?

 4. How can the health system assume responsibility 
for “episodes of care,” including follow-up?

 5. How might community-wide interventions reduce 
rates of disease prevalence and incidence?

  Case Study 4: Renal Fellow Dilemma
A renal fellow quickly masters the treatments for renal failure,  
including the physiology and chemistry of renal dialysis. When 
involved in renal consults in a major teaching hospital, he notices 
that many of the patients scheduled to start renal dialysis have 
other serious comorbidities ranging from advanced Alzheimer’s  
disease to end-stage metastatic cancer. He is pretty certain that 
neither quality of life nor life expectancy is influenced by the dialy-
sis, but his attending chides him, “Look, who are you to be a one-
man death panel?” and “Anyway, there is a special federal law that 
pays for all of it that was pushed by kidney patients in the 1980s.”

 1. What are the indications and counterindications 
for dialysis for patients at the end of life?

 2. How might renal dialysis or other expensive medi-
cal interventions be judiciously applied to individ-
ual patients and populations—and is rationing 
reasonable?

 3. What evidence is required to support the broad 
utilization of a medical intervention?

 4. What health policy and legislative initiatives are 
reasonable for special interest groups?

VII. Professional Identity Formation

Physicians have traditionally been trained to care for one 
patient at a time in the office or hospital, making autono-
mous decisions and utilizing supporting personnel. Addi-
tionally, other health care professionals have been trained to 
focus on their area of expertise and contribute to a physi-
cian’s ultimate decision in the hope of improving patient 
care. Political and business perspectives have increasingly 
affected how medicine is delivered and altered expectations 
of the clinicians within the system, resulting in many clini-
cians who are ill-equipped to venture outside of this model, 
migrating more and more to an “employee” approach to 
medical practice. The lack of training in systems and the 
complex determinants of care has become a self-fulfilling 
prophecy. As a result, change in health care is often led by 
managers, accountants, and policymakers who are skilled in 
understanding the financial implications of potential change 
but may not be well versed in understanding the needs of 
person-centered care.11 It is clearly time for physicians to 
engage in this process. One of the key foundational princi-
ples of this textbook is that the goals of education in the 
health professions need to be broadened and rebalanced. 
Knowledge acquisition in the basic and clinical sciences is 
not enough. Practicing within an increasingly limited box 
of diagnosis and treatment is not enough. Physicians and 
health care professionals need to be collaborators and  
leaders in a system transformation that is already well on its 
way, and medical education must do its part to develop and 
support students for these new professional roles.
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An interesting way to conceptualize this need for a different 
“type” of provider is through the constructive-developmental 
theory as set forth by Kegan.41,42 In studying adult learning, he 
described “orders of mind,” each with a qualitative shift in 
complexity. Most adults and clinicians live in a “socialized” or 
a self-authoring mindset. In the socialized mindset, physicians 
and health care professionals have the ability to subordinate 
their desires to the desires of others (this very nicely describes 
the “employee” mentality alluded to earlier). They are guided 
by others or institutions and are focused on “getting along” 
rather than changing or confronting a problematic situation. 
Individuals exhibiting a “self-authoring” mind are inclined to 
“own” their work, exhibiting agency, self-motivation, and vi-
sion (though this may be fairly rigid and uncompromising). 
These “self-authoring” qualities are often viewed as essential 
characteristics of leadership. They can also be viewed as char-
acterizing the old model of a physician as an independent 
agent or “cowboy,” acting alone in calling the shots and point-
ing the way. However, the self-authoring mind may lack the 
capacity for meaningful teamwork and collaboration and is at 
risk of falling short in the context of the kind of complex adap-
tive challenges that are so common in health care. Kegan’s 
model of development describes one additional step—the 
“self-transforming” mind. A self-transforming mind is charac-
terized by the ability to mediate conflicts, thoughtfully review 
and appropriately integrate input from multiple sources and 
perspectives, see the larger context and backstories, and flexi-
bly lead in an environment of uncertainty and change. This 
aptly describes the environment in health care today, and the 
goal of our educational systems should be to support the de-
velopment of self-transforming minds in our learners. Health 
professions students must begin to view this as a process and 
outcome of their own personal growth in medicine.

The process of becoming a self-transforming leader is 
complex, but there is a clear relationship between this mind-
set and the health systems science skills and knowledge re-
quired to be a leader and a change agent in evolving health 
systems and in associated educational pathways.41 Systems 
thinking in particular, with its emphasis on complexity, 
depth of insight, and metacognition, is emerging as a criti-
cal component of a new professionalism. In order to be-
come effective contributors to a health care environment 
that is more collaborative than “self-authoring,” future phy-
sicians will need to aspire to a new professional identity. 
They will require a native “fluency” in the language of teams, 
a vision that takes into account the entire “iceberg,” and an 
ability to apply the domains of health systems science to the 
care of patients and populations.1

The rapidly evolving health care landscape creates an im-
mediate need to reevaluate medical education curriculum and 
meaningfully incorporate health systems science. The key 
here is “meaningful”—the two-pillar model is deeply embed-
ded in our educational DNA and career pathways, and this 
will require no less than a transformative rebalancing of pri-
orities and incentives. At the core of this transformation is a 
need to develop and educate a new generation of clinicians 
with a different view of their roles and responsibilities.

Health systems science consists of knowledge and con-
cepts that are patient-centric rather than physician-centric. 
The goal is not limited to the treatment of disease—it is 
guided by the health and outcomes of patients and popula-
tions, taking into account multiple complex factors. Health 
systems science fluency requires the clinician to understand 
the challenges and successes encountered by patients as they 
traverse the health “system” to obtain care and achieve or 
sustain health. This understanding is independent of any 
one profession or health care role. This new professional 
identity is required by all health professionals not only to 
provide patient-centered care but also to appropriately func-
tion in the rapidly evolving and increasingly collaborative 
care models needed to achieve the Triple Aim.

A. Physician-Centric Role Identity

In traditional models of medical education, students entered 
medical school and assumed the role of the “apprentice.” In 
a method adopted and advanced by Flexner in the early 
1900s, students’ learning occurred primarily from working 
with and observing more senior physicians. Physicians were 
viewed as an actively practicing repository of knowledge, 
information, and decision-making processes for nearly all 
aspects of a patient’s care. In this model, students observed 
or “shadowed” in the clinical environment before developing 
more autonomy over time toward a path of independent 
practice. Fig. 1.7 depicts this traditional view of medical 
student education and professional role identity formation.

While this basic model has remained in place over the 
last 100 years, the experience of this pathway has changed 
dramatically. Increasing regulatory and supervisory require-
ments have effectively limited the ability of learners to au-
thentically experience and contribute to patient care. As a 
result, students are often viewed as extraneous and even a 
burden on the functions and process of patient care, making 
them feel devalued (Fig. 1.8).

A key analogy that captures the essence of the new profes-
sional role identity needed in evolving health care systems is 
one of the digital native versus the digital immigrant. A digi-
tal immigrant is an individual who was born into a culture 

• Fig. 1.7  TraditionalViewofMedicalStudentEducationandProfes-
sionalRoleIdentityFormation. Student growth during medical school 
has traditionally focused on “physician-centric” education, which is, by 
and large, separated and divorced from authentic perspectives into 
health care processes and interprofessional collaboration.
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without all of the current-day technological advances. While 
these individuals adapt as best they can, they often find it 
difficult to fully integrate new and emerging technology into 
the fabric of their lives. In contrast, digital natives are those 
who were born into the technology environment, and there-
fore it becomes part of their “DNA.” Extending this analogy 
to the challenge of educating for emerging systems of care, 
health professions schools and training programs need to 
find ways to promote and support the knowledge, skills, and 
professional identity of “health systems science natives.”

B. Patient-Centered, Systems Role Identity

For clinicians in training to develop an early professional 
role identity that aligns with the needs of the 21st-century 
health care system, students must be provided with early 
immersive experiences to learn about and engage in health 
systems science. Akin to the need to perform clinical pre-
ceptorships to learn clinical skills such as cardiac and lung 

auscultation, communication, and history taking, students 
must authentically engage with health systems science 
through clinical work. This involves students being embed-
ded into interprofessional care teams and becoming true 
contributors to health care teams (Fig. 1.9). In this model, 
students engage in health systems science by participating 
in roles that are not traditionally physician-centric roles. 
When students serve in these collaborative team environ-
ments and provide value through engagement in concepts 
outside of the physician-patient interface (the tip of the 
iceberg in Fig. 1.2), they can begin to understand the roles 
of other health professionals and have the opportunity to 
develop a new patient-centered systems role identity.

On a larger level, the shift toward health systems science 
is emerging as a new professional identity in health care, the 
“systems citizen.”43,45,46,61 As new health care delivery mod-
els become more prevalent, there is an extension of the phy-
sician’s professional identity that moves beyond individual 
behaviors or traits (e.g., altruism, showing respect to others, 
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• Fig. 1.8   Conceptual schematic of the current chasm between traditional physician-centric medical edu-
cation and making authentic patient-centered contributions in care delivery.



15CHAPTER 1 What Is Health Systems Science? Building an Integrated Vision

trustworthiness) and the ability to make accurate diagnoses 
and prescribe correct therapeutics. The new professional 
identity is a patient-centered systems identity—a systems 
citizen—that promotes a more proactive and symbiotic re-
lationship for a physician with the health care system.47-49,61 
The health systems science competencies embodied by sys-
tems citizen physicians will allow for the transformation of 
the health care delivery system and improve patient health.

VIII.  Challenges for Learners to Engage 
Health Systems Science

A number of important factors remain to be addressed to 
best implement health systems science in medical educa-
tion. Progress is being made, but the following factors are 
important to address.

A. Address the Hidden Curriculum

The hidden curriculum is the influence of institutional 
structure and culture on the learning environment.50 Poli-
cies, the formal curriculum, examinations, and the profes-
sional development of faculty reflect institutional goals and 
values, which in turn affect the learning environment.31,51,52 
Additionally, the hidden curriculum often reinforces the 
notions of physician autonomy and authority, influencing 
trainees’ perceptions of patient worth and team member 

roles as they model faculty behaviors.53-55 Although trainees 
have identified gaps in their health systems science educa-
tion, this content is assigned a lower priority because it is 
not included in licensing and board examinations and resi-
dency placement criteria (Fig. 1.10).29,56-61 The environ-
ments in which physicians are training may have a lasting 
effect on their behaviors.

Emerging evidence suggests that students who train in 
clinical environments with lower resource utilization are 
more likely to practice similar methods in the future, sug-
gesting that role modeling during training years is a critical 
element in learner development.62,63 If role models do not 
demonstrate health systems science-informed clinical prac-
tice, learners will be less likely to incorporate these behaviors 
into their own practice.64,65 Creating initiatives to introduce 
health systems science curricula will require a change in insti-
tutional values and culture. Therefore implementation and 
evaluation of specific curricular changes will model the ex-
pected value changes for the rest of the medical education 
community at each institution.50 Since perceptions of learn-
ing environments vary between institutions, efforts to evalu-
ate the effects of the hidden curriculum must be directed 
toward each specific locale.66 Understanding each commu-
nity’s readiness for educational change will assist the institu-
tion’s leadership in understanding the barriers and tensions 
of implementing the formal curriculum and allow them to 
devise incentive structures for faculty (via resources and pro-
motion) and students (via examinations) accordingly. In-
creasing students’ recognition of the importance of health 
systems science to their careers could be addressed by expos-
ing students to integrated, longitudinal, and meaningful  
patient-centered experiences. Aligning their health systems 
science education with positive experiences in health systems 
improvement efforts may reduce gaps in the curriculum and 
create a “fluid” learning environment. Evolving discourse on 
health systems science education at the national level should 
include conversations about student, medical school, and 
physician accountability in espousing health systems science 
tenets in their practice and teaching of medicine.

B. Demonstrate the Potential for Adding 
Value to the Practice

Traditionally, clinical training experiences in UME link 
students directly with residents and attending physicians 
during clinical care duties.20 This apprenticeship model re-
quires time to mentor and educate students, which often 
decreases efficiency and negatively impacts physician pro-
ductivity and profitability of the health system.67-71 The 
increasing need for physicians and care delivery models to 
optimize efficiency and quality while minimizing cost, and 
the added work in mentoring medical students in today’s 
models, need to be reexamined. Faculty and schools have 
traditionally presumed that students cannot add value to 
patient care today. Recommendations have been made for 
increased education and research into further integrating 
medical schools with academic health centers and community 
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•  Fig.  1.9  Model for Medical Student Education and Professional
Identity Formation in the Context of a Health Systems Science
Curriculum. Within health systems science, medical students can be-
gin to view health care systems in new ways and potentially undertake 
authentic systems roles (e.g., patient navigator). Through these roles, 
students fully engage with the health system and see firsthand the roles 
of other team members and health care processes. This proposed 
model provides students with opportunities to see their professional 
role as one within the health system and among other team members.



16 CHAPTER 1 What Is Health Systems Science? Building an Integrated Vision

health programs.72,73 Recently, educators have recom-
mended an increased focus on identifying and providing 
value-added roles for medical students to “share the care” of 
health care delivery.74,75 The application of health systems 
science competencies in experiential roles within the health 
care system can oftentimes be “lower stakes” (e.g., health 
coaching) compared with traditional biomedical decisions 
(e.g., ordering medications). This key difference opens sev-
eral opportunities for medical students to engage with the 
health system by performing authentic systems-based tasks 
that can add value and improve care processes and patient 
outcomes, while also promoting learning of health systems 
science content.21,25,75 Students can add value by serving as 
patient navigators and health coaches, facilitating effective 
care transitions, and assisting with medication reconcilia-
tion and education. These meaningful roles align with the 
clinical care needs of the health system, specifically focusing 
on important quality and efficiency metrics such as reduc-
ing readmissions, improving care transitions, and improv-
ing patient satisfaction. These new student roles have the 
potential to lessen the “burden” on the system and mentors, 
enhance student education in health systems science, and 
potentially improve health outcomes.

C. Improve the Undergraduate-to-Graduate 
Medical Education Transition

In the current education model, students progress from 
medical school into residency programs, often in different 
health systems. This transition between UME and GME 

creates unique challenges for education programs seeking to 
enhance learning and assessment in health systems science–
related competencies.12,13,16,77 The GME milestones as part 
of the Accreditation Council for Graduate Medical Educa-
tion’s Next Accreditation System and the UME Entrustable 
Professional Activities outcome goals for graduating medi-
cal students developed by the Association of American 
Medical Colleges are not similar in language or content, 
limiting the assessment in this transition.78-80 Although 
Entrustable Professional Activities and milestones can be 
used in a complementary manner, ideal educational “hand-
offs” are hindered by a lack of consistency in how they are 
defined and developed.81 Additionally, variation across 
GME programs’ expectations of graduating medical stu-
dent competence in health systems science, and assessment 
and prioritization of these areas in the residency selection 
process, further reinforce gaps in the UME-to-GME transi-
tion. Medical education initiatives are seeking to achieve a 
common language to guide learning and assessment, spe-
cifically for health systems science, to reliably ensure that 
physicians are prepared to meaningfully participate in com-
plex, evolving, team-based care models. In the coming 
years, a common “transition” competency and assessment 
language and system will allow for a more meaningful and 
seamless transition from UME to GME.

IX. Chapter Summary

Despite these and other challenges, progress is occurring. 
David Sklar, then editor of Academic Medicine, in an article 

At odds

Balance of basic,
clinical, and health
systems sciences

Alternative medical student  priorities 

Patient-centered skills  

GME Acceptance
“Best Residency Program”  

Grades and board exams 

Basic and clinical
science courses 

Current medical student priorities 

GME Transition
“Best Doctor Possible”  

• Fig. 1.10  MedicalStudentCompetingAgendasasthePrimaryPedagogicalChallengeforaHealth
SystemsScienceCurriculuminUndergraduateMedicalEducation. The left side of the figure reflects 
student perspectives of current priority areas for their education. The basic and clinical sciences are 
viewed as essential components of learning for grades and board examinations, both of which primarily 
test biomedical concepts. These evaluative measures are perceived as the primary influence on accep-
tance into the best residency program of their choice. The right side of the figure demonstrates student 
perspectives on their awareness of the importance to focus on alternative areas. Students identify the 
importance of balancing basic, clinical, and health systems sciences, which will allow them to develop a 
skill set for patient-centered care. Students identify these skills as critical for transitioning into graduate 
medical education (GME) training to be able to better care for patients.
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titled, “What Would Excellence in Health Professions Edu-
cation Mean If It Addressed Our Most Pressing Health 
Problems?” recognized the importance of health systems 
science by saying, “The success of the medical school and its 
rating for excellence would partly depend on the effective-
ness of its education and care in health systems sciences, 
which would include population management.”82 The 
United States Medical Licensing Examination now includes 
health systems science questions in each of the three step 
examinations, and the National Board of Medical Examin-
ers has developed a subject examination on health systems 
science. Students at schools that emphasize health systems 
science are reporting that residency program directors are 
interested in their experiences and health systems science 
projects in residency application interviews. In aggregate, 
these and other examples indicate that health systems sci-
ence as the third pillar of medical education has been well 
established and is strengthening through dissemination 
across the education and training continuum.

X. Overview of Book Chapters

The subsequent 16 chapters of this book address the key 
components of health systems science. This book has been 
specifically designed for all health professions students, in-
cluding students in medicine, physician assistant, nursing, 
and public health schools. However, these core concepts are 
applicable to all clinicians with an interest in these areas and 
to medical education faculty responsible for educating the 
next generation of health providers about health systems 
science and the evolving frontier of health care education.

In Chapter 2, the authors explore systems thinking, the 
domain that links all health systems science domains. In 
Chapters 3 through 15, each chapter takes on a critical com-
ponent of health systems science, with a discussion of the 
key concepts that are applicable to current-day practice and 
factor in the evolving landscape of health care delivery. 
Chapter 16 provides students with insights into assessment 
strategies and how they might utilize feedback from a  
variety of sources to help them understand how they are 
performing within health care systems in which they are 
learning and assisting in the provision of patient-centered 
care. Finally, Chapter 17 explores the future of health  
systems science, including a science fiction story about  
how health professionals and health professions students 
may one day address an emerging health threat.

XI. Chapter Template

The goal of this textbook is to enhance education for health 
professions students, faculty, and other individuals interested 
in advancing their knowledge and skills in health systems 
science, with the aim of ultimately improving the health of 
patients. To this end, each chapter of this book is intended to 
provide useful information and stimulating concepts for the 
reader to consider on a broad scale. Each chapter highlights 
salient aspects of medicine that are deemed appropriate for 

the soon-to-be or currently practicing clinician within the 
health care system. Each chapter additionally seeks to incor-
porate tables, case studies, and exercises to stimulate further 
engagement with each of the concepts.

Learning Objectives
Chapter Outline
Core Chapter Content
Chapter Summary
Questions for Further Thought
Annotated Bibliography and References

CHAPTER TEMPLATE

The authors fully anticipate, given the rapid transforma-
tion of health care redesign, that specific content that could 
be included in a textbook such as this could quickly become 
out of date. Each chapter has been purposefully designed to 
build a framework for subsequent knowledge and concep-
tual learning, so the anticipated changes could still be di-
rectly applied to this structure and therefore be applicable 
across time. Readers are encouraged to supplement this 
reading and content with other resources that have the po-
tential to build upon these concepts in a synergistic manner.

Questions for Further Thought

 1. What is health systems science, and why is it important 
to 21st-century health care delivery?

 2. How will success in achieving the elements of the Triple 
and the Quadruple Aims address some of the most  
serious problems confronting health care in the  
United States?

 3. What are three payment (reform) strategies that are de-
signed to replace the current fee-for-service model and 
enhance the value of health care delivery?

 4. How can development of the knowledge and skills  
necessary to function and lead change in our health  
care systems lead to enhanced patient-centered care?

 5. What meaningful roles can students assume during  
immersive experiences in our health care systems that 
allow them to participate authentically as members of a 
health care team? How are these roles different than 
those previously available through an apprenticeship 
model of medical education?

Annotated Bibliography
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“The energy of patients and members of the public worldwide 
who care about improving health is a huge, but still largely 
unrecognized and untapped, resource. The aim of patient 
engagement is to shift the clinical paradigm from determining 
“what is the matter?” to discovering “what matters to you?”1

“If the 20th-century was about thinking the world apart, 
then the 21st-century must be about thinking it back together 
again.”2

During the last century, scientists—physicians chief among 
them—achieved remarkable advancements in medicine leading 
to significant increases in life expectancy for many. This focus 
on scientific achievement was driven by a search for knowledge, 
however, and not primarily by any systematic inquiry regarding 
the needs of patients, families, and communities (“patients”). 
“Patients” is used for brevity here and refers in all instances to 
patients, families, and communities.

The 21st-century challenge to apply these advances to 
patients in health care settings must fold our voices back into 
the process. Without us, successful application will be sporadic 
at best, depending on clinicians to guess what patients will and 
won’t “comply with” or “adhere” to; the existing examples of 
these pernicious obstacles are too many.

Clinicians and students seeking to develop competency in 
health systems science would do well to stretch their thinking 
about the role patients can and must play at all levels of system 
change: the clinic and hospital (microsystem), the organization 
and community (mesosystem), and national policy decision 
forums (macrosystem). Simply put, the failure to engage 
patients fully as partners in health systems change amounts 
to doing the same thing over and over again while expecting a 
different result—insanity.

There science, though our failure to emphasize its 
importance makes funding for research and publication in this 
area more difficult. Still, patient-centered outcomes research 
funding in the United States has spurred new projects that allow 
us to join other countries that have been exploring this field for 
almost a decade.3

So how can educators prepare 21st-century physicians 
to fully engage patients as partners in their own care, in how 
care is “delivered,” and in reforming how health care is valued, 
reimbursed, measured, and administered (i.e., the fundamentals 
of health care infrastructure)?

We can begin by attending to our language to ensure that 
we really say what we mean and mean what we say.4 Training 
physicians to “deliver” health care to patients is very different 
from training them to co-create health care with patients. Do we 
want patients to “receive” deliveries or co-create with clinicians? 
If we mean the latter, we need to embed that intention in the 
words we use with students and patients. A number of recent 
evidence-based techniques have been developed to more 
effectively and systematically learn from patient experience and 
incorporate that feedback into quality improvement initiatives at 
the practice and health system levels. 5,6

Likewise, we must be careful in our approach to 
“interprofessional collaboration” and “team-based care.” 
Patients are not commonly included in those constructs. In 
the team-based care model proposed in this chapter, we must 
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beware of patients continuing to be isolated in the middle, 
remaining “out of the loop” of their own care even as we seek 
to engage students more meaningfully in the schema. Perhaps 
if we draw arrows between and among all the members of 
the team and the patient in the model—all of which connect 
through the patient in the center—we will ensure that health 
care is answering the important question “what matters to 
you?” and not merely “what is the matter with you?”

Twenty-first century clinicians must learn the skills necessary 
for co-creation, the ability to:

• Listen without preconceptions.
• Learn from every patient.
• Respect patients’ hard-earned skills and knowledge.
• Help patients believe in their innate ability to make  

decisions even in health care matters.
• Partner fully to co-create health care that matters to  

patients.
• Teach what patients want and need to learn and when.
• Encourage patients to ask questions, research informa-

tion, and own their own health.
• Create and protect the space and time necessary to 

form real relationships.
• Understand the essential complexity and fallibility of all 

humans.
• Blame neither themselves nor their patients for common 

human frailties.
This will require educators and patients to travel an as-yet 

unpaved road to co-create a curriculum together. In the end, 
our students will remember what we do and not what we say; 
we must show them the kind of radical transformative process 
we want them to replicate in their health systems science work.

Martha E. (Meg) Gaines, JD, LLM, is the director of the 
Center for Patient Partnerships and a Distinguished Clinical 
Professor of Law at the University of Wisconsin–Madison. The 
Center conducts research about issues relevant to patient care 
and health care delivery from the patient’s perspective.
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