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F rom a pedagogical perspective, this is the golden age of
medical education. Innovative teaching and assessment
methods grounded in educational theory have been de-

ployed and are currently being implemented in medical schools and
residencies.1 Objectives-based teaching has yielded to competency-
based learning.2 Passive lectures have given way to interactive small-
group learning experiences. Simulation-based training in commu-
nication, procedural skills, and complex decision making has replaced
practice on patients.3,4 Board certification now fully supports life-
long learning by requiring continuous cycles of multidimensional
learning and assessment rather than a single, multiple-choice ex-
amination at the end of residency. Countries outside the United
States are striving to emulate our educational system.5 This peda-
gogical transformation of medical education has paralleled a simi-
larly dramatic improvement in our scientific understanding of health
and disease. Thanks to the breathtaking advances in biomedical sci-
ence over the past century, the physician graduates of our medical
education system have access to an ever-expanding armamen-
tarium of preventive, diagnostic, and therapeutic strategies to use
as they strive to provide the highest quality care for their patients.

If biomedical science and medical education are so outstand-
ing, why is the US health care system not better? Medical educa-
tion is part of the problem: although our educational techniques are
outstanding, our collective target is wrong. The goal of medical edu-
cation is not simply to produce physicians. It is to improve the health
of our patients and their communities.6 Achieving this goal means
that we must pursue our education reform process with the end in
mind: targeting the development of the physician who can be suc-
cessful in the 21st century health care environment rather than fur-
ther refining our ability to produce the 20th century physician.6-10

Medical education targets the same physician model today that
we have had since Flexner: the personally expert sovereign physi-
cian. The sovereign physician was autonomous, independent, and
authoritative. Such physicians were expected to be personally ac-
countable for mastering a body of biomedical science and using this
knowledge along with clinical skills to manage their patients’ con-
ditions. The physician was a self-contained clinical microsystem, ac-
countable for devising his or her own unique processes to care for
patients and for continuously refreshing knowledge and skills. The
sovereign physician model was highly effective in the first half of the
20th century when disease was predominantly acute, patients had
a single physician, the public had no access to medical information
except through their physicians, the educational hierarchy be-
tween physicians and other health care professionals was ex-
treme, and the sum total of diagnostic and therapeutic options could
easily fit into the iconic physician’s black bag.

Medical education then and now is designed to replicate the sov-
ereign physician. Despite longstanding and persistent calls for im-
proved attention to systems-based practice and interprofessional
teamwork,11-13 our didactic and experiential learning opportunities
focus predominantly on perfecting the physician competencies for
the clinical encounter: taking a history, performing a physical exami-
nation, obtaining diagnostic tests and interpreting their results, per-
forming procedures, making a diagnosis, and ordering treatment.
Our students and residents spend the vast majority of their time in
single-discipline teams. Our assessments are geared to ensure that
the graduates of our schools and programs can function expertly as
solitary, independent practitioners. We assume that assembling a
group of these expert practitioners together will yield a similarly ex-
pert health care system.

Medical education today is pedagogically superb, but the graduates of our educational
programs are still unable to successfully translate decades of biomedical advances into health
care that reliably meets the Institute of Medicine quality criteria. Realizing the promise of
high-quality health care will require that medical educators accept that they must fulfill their
contract with society to reduce the burden of suffering and disease through the education of
physicians. Educational redesign must begin with the understanding that the professional
identity of the physician who was successful in the acute disease era of the 20th century will
not be effective in the complex chronic disease era of the 21st century. Medical schools and
residency programs must restructure their views of basic and clinical science and workplace
learning to give equal emphasis to the science and skills needed to practice in and lead in
complex systems. They must also rethink their relationships with clinical environments so
that the education of students and residents accelerates the transformation in health care
delivery needed to fulfill our contract with society.
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Today, disease is chronic and complex and requires active en-
gagement with the patients for optimal management. Information
is plentiful—too plentiful, as the amount of information we know
about a given patient or a given disease exceeds our cognitive ca-
pacity to manage.10 Medical knowledge is doubling at a rate unimag-
ined by Flexner. Delivering all evidence-based preventive and chronic
disease care to a standard panel of patients requires more time than
is available in a working day.14,15 More than a decade after the pub-
lication of the Institute of Medicine reports on safety and quality,
problems with consistent delivery of patient-centered, evidence-
based, safe, and equitable care persist.16,17

The response of the profession to these care challenges has not
been to discard the sovereign identity but to narrow the landscape
over which each physician has sovereignty. Trends in physician work-
force have shown a precipitous decline in generalists while new spe-
cialties have emerged to focus not only on different types of dis-
ease (eg, oncology) and therapeutic options (eg, transplantation,
interventional radiology) but also on different stages of a patient’s
illness (eg, hospital medicine, emergency medicine, and palliative
care). Patients find themselves in a complex web of highly special-
ized health care professionals who are all individually expert but who
are often unaware of who else is on the team and how best to work
with them. Moreover, physicians often lack the knowledge, atti-
tudes, and skills to measure their impact and redesign care to truly
meet the needs of patients and communities.7,9,10,18-20

Our failure to translate the biomedical advances of the past cen-
tury into health care that is consistently of high quality, safe, effec-
tive, patient centered, and equitable is not a failure of medical edu-
cators to ensure that their graduates are individually expert. It is a
failure of the medical education enterprise to realize that individual
expertise is necessary but no longer sufficient. Tackling this chal-
lenge will require that we sunset the target of the personally expert
sovereign physician and, in its place, target the development of the
collaboratively effective systems physician. This physician values in-
terdependence rather than autonomy and works effectively with
others to give and improve care. This physician accepts account-
ability for patient outcomes, integrates measurement and improve-
ment into his or her daily work, leads and empowers others to op-
timize the patient experience and health outcomes, and collaborates

with other microsystems to ensure a holistic approach to solving
patients’ problems.

This transformation of physician role and identity will not hap-
pen by adding learning modules, simulated experiences, required
committee work, or time-limited improvement projects to medical
school and residency curricula. Like Nelson’s phase 1 of improve-
ment, ad hoc quality improvement activities that are not inte-
grated into daily clinical work will result neither in sustainable changes
in the quality of care delivered nor in the expressed accountability
for systems improvement on the part of health professionals or
students.9,18,21-23 What is needed is a fundamental reframing of the
medical school and residency experience: one in which knowledge
and skills in patient-centered, data-driven, collaborative, continu-
ous improvement of clinical microsystems are integrated with and
are of equal importance to traditional basic science and clinical skills.
The road map for this disruptive change should be guided by a set
of principles shared by experts in clinical microsystems and in medi-
cal education,1,20,24 summarized in Table 1.

First, the ”basic science” that physicians master must be rede-
fined to include the sciences needed by the collaboratively effec-
tive systems physician. This includes but is not limited to clinical in-
formatics, systems and human factors engineering, process
improvement and safety science, implementation science, health
care economics and financing, and leadership (Figure).7-10,18-20 The
new domains of knowledge and skills relevant to systems improve-
ment (Table 2) should be integrated into existing didactic and clini-
cal learning experiences. Today’s curriculum integrates teaching
about the molecular causes of cancer and pharmacologic mecha-
nisms of action of antineoplastic agents along with clinical diagno-
sis, staging, treatment, and prevention strategies. Tomorrow’s cur-
riculum should further integrate instruction on the use of systems
tools to ensure the safe delivery of chemotherapy, the universal de-
ployment of evidence-based guidelines, and the causes of and so-
lutions to disparities in breast cancer survival for women of color.

Second, clinical science should be reconceptualized to include
both the skills relevant to the patient encounter, as well as the skills
relevant to work within systems (Figure). The clinical application of
systems thinking should be taught at the start of medical school by
embedding interprofessional groups of students longitudinally into

Table 1. Principles Shared by High-Functioning Educational Programs and High-Functioning Clinical Microsystems1,20,24

Principles Ideal Educational Programs Ideal Clinical Microsystems
Standardized outcomes Physician competency goals are standardized and performance

is assessed; learning paths are individualized for each student.
Clinical quality, safety, and satisfaction goals are standardized
and performance is measured; care is individualized for each
patient.

Integrated workplace learning Workplace learning experiences are integrated with founda-
tional science experiences throughout the curriculum.

Data-driven quality improvement is integrated into the daily
work of the care delivery team.

Inquiry and innovation Evidence-based inquiry and innovation are expected compe-
tencies, achieved by challenging students to use scientific
methods to build on existing knowledge and disseminate re-
sults for peer review.

Innovation is an expected goal of microsystems, expressed by
applying and identifying ways to improve on evidence-based
best practices to meet specific populations and local needs and
disseminate results for peer review.

Continuous accountability Continuous longitudinal assignments allow faculty and teams
to accept accountability for student learning and support and
the student to accept accountability for contributing to the
success of the unit.

Microsystem members are accountable for a sustained com-
mitment to continuously improving care for the population of
patients served by their system, whether the population is
fixed, as in a primary care practice, or dynamic, as in a critical
care unit.

Optimization of professional
identity and roles

Professional identity formation focuses on the development of
personal expertise, the mastery of interprofessional teamwork
and leadership, and the importance of lifelong learning.

Professional roles within microsystems are assigned on the
basis of education and demonstrated competencies; profes-
sionals are expected to continuously learn to enhance their
ability to work with others and contribute to the success of the
microsystem.
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clinical microsystems with developmentally appropriate responsi-
bilities for addressing gaps in quality, safety, and patient satisfac-
tion. After introductory instruction on systems and improvement,
beginning medical students could assume the role of team-based
systems contributors, charged with developing and refining com-
petency in patient experience, health care as a process, and varia-
tion and measurement. Their contributions to the team would be
at the systems level: obtaining and interpreting data on microsys-
tem performance, reviewing literature and best practices to sug-
gest innovations in care delivery, and serving as a liaison between
the microsystem and the institutional quality, safety, and satisfac-
tion mesosystems. Their assignments should be of sufficient dura-
tion to allow each student to become a truly valued and account-

able member of the microsystem. This would allow them to work
through multiple cycles of data-driven inquiry and improvement
around different aspects of care. Advanced students, having devel-
oped competency in and an appreciation for improving the sys-
tem, will gradually integrate their systems work with more direct and
personal responsibility for provision of patient care. The patient care
team, now inclusive of a group with time and talent in systems think-
ing, can fully integrate care improvement with care delivery. In-
terns and residents can focus on developing skills in leading and man-
aging change, leveraging local knowledge, and social accountability
for improvement.

In its move from simply declaring systems-based practice a com-
petency to insisting that residents actively participate in high-

Table 2. Competencies Needed to Optimize Health Care Delivery and Systemsa

Domains Competencies
1. Focusing on patient needs Prioritize, understand, and measure the needs of patients and populations of patients.

2. Thinking in systems Describe and analyze health care as a system comprising interdependent microsystems, mesosystems, and
macrosystem; identify and use process engineering principles to optimize performance.

3. Measuring performance Identify relevant metrics to assess performance, understand variation, and correct gaps in performance.

4. Managing change in complex systems Differentiate between technical and complex adaptive problems; plan processes to support change; iden-
tify and engage important constituents; recognize and manage barriers to change.

5. Optimizing cooperative work Describe and evaluate different forms of collaboration and teamwork; assess the competencies of others in
the environment and assign responsibilities accordingly; establish cooperation across boundaries of time
and geography.

6. Innovating to continuously improve safety,
quality, and satisfaction

Identify and implement current best practices in prevention, diagnosis, treatment, and safety; measure
their effectiveness and propose innovations that address the unique needs of the microsystem; understand
human contributions to errors; conduct root cause analyses; mitigate errors and discuss errors with pa-
tients; disseminate results.

7. Using technology Understand the use of technology to assist in measurement, monitoring, decision making, and communi-
cation; recognize when technology is malfunctioning.

8. Eliminating waste and increasing efficiency Manage finite resources to achieve optimal health outcomes as safely and efficiently as possible.

9. Demonstrating accountability for systems results Focus on outcomes, as well as processes; accept responsibility for monitoring the performance and results
of all who affect patient care.

10. Accepting accountability for personal expertise
and lifelong learning

Identify and use strategies to measure personal effectiveness in all aspects of care delivery; develop per-
sonal learning plans to address learning needs.

a Adapted from Berwick and Finkelstein9 and Batalden and Davidoff.20

Figure. Expanded Competencies for the 21st Century Physician
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quality institutional initiatives to improve patient outcomes, the Ac-
creditation Council for Graduate Medical Education’s Next
Accreditation System can serve as a catalyst for this paradigm shift.25

Early success in integrating systems improvement work with usual
clinical experiences has been seen in a handful of institutions. Lon-
gitudinal assignment of internal medicine residents to clinical mi-
crosystems with support for improving activities integrated with pa-
tient care responsibilities led to improved satisfaction with work and
learning and also improved attitudes about quality improvement on
the part of the residents.26 Giving residents from all disciplines in-
centives to work on institutional quality and safety initiatives re-
sulted in substantial improvement in key efficiency, safety, and qual-
ity metrics.27 Student improvement teams assigned to meaningful
work on institutional priorities in Texas, Missouri, and Colorado suc-
cessfully addressed issues such as hand hygiene and fall risk.22

Educational innovations such as this have the potential to dem-
onstrate that both the process and the product of medical educa-
tion can add value to our communities. Medical education goals and
strategies will explicitly align with national and institutional priori-
ties for the safety, quality, and value of health care. Institutions that
support educational programs will have an annually renewable in-
tervention force to tackle important problems. Students will be ac-
tive facilitators of delivery system change instead of passive observ-
ers who decrease clinical productivity. And, of course, graduates will
assume the 21st century identity of the collaboratively effective sys-
tems physician.

Achieving success in our endeavor to shift the professional iden-
tity of physicians to the collaboratively expert physician will re-
quire that our care delivery systems and medical schools accept the
need for culture change while our faculty and students embrace new
roles, responsibilities, and ways of working. Care delivery systems
must realize the value of and commit to supporting the integration
of continuous improvement into the daily work of all professionals
within each clinical microsystem. Structural changes that could fa-
cilitate this culture change include reorganizing patient care assign-
ments so that residents and faculty become accountable members
of patient-centered care units rather than visitors to a nursing unit;
restructuring workflow and performance expectations so that a daily
interprofessional team huddle to analyze and improve perfor-
mance metrics is an essential component of clinical work; redesign-
ing rounding and documentation behaviors so that communica-
tion between professions and disciplines occurs at the bedside with
the patient; and rethinking the management of quality, safety, and

satisfaction data so that information is continuously available for
analysis and action by frontline clinicians. Leaders of care delivery
systems and their professional organizations must advocate to
change reimbursement strategies, scope of practice regulations, and
other outdated policies and procedures that impede care delivery
innovations.

Medical schools must explicitly commit to implementing edu-
cational programs that measurably improve health care today while
educating the physicians of tomorrow. Medical education out-
come metrics should incorporate the quality, safety, and satisfac-
tion of patients cared for by trainees. Declarations that there is no
room in the existing curriculum for new content or experiences must
give way to thoughtful processes in which faculty from across the
school can explore what enduring social, systems, biomedical, and
behavioral constructs must be mastered by students to help them
understand the human condition, participate in the continuous im-
provement of health care, and prepare for lifelong learning.28 Schools
and their educational scholars must work with licensing agencies and
certifying boards to develop new ways to assess physician perfor-
mance in their roles as individuals entrusted with the care of pa-
tients and as members of interprofessional microsystems.

Whereas some faculty members and practicing physicians are
already experts in systems improvement, all faculty must accept the
responsibility to develop proficiency in the competencies needed
to ensure that biomedical advances are effectively translated into
improved outcomes.29 Learning and applying new evidence-
based practices to continuously improve care delivery should be con-
sidered as important as embracing new treatments for heart dis-
ease or new techniques for surgical procedures. Medical students
who have the time and training to assist faculty in measuring and
improving important outcomes may serve as accelerants of these
necessary changes in physician professional identity.

Importantly, students choosing careers as physicians need to em-
brace the collaboratively effective physician role rather than quest af-
ter the sovereign physician role. Students preparing for medical school
should pursue experiences working within systems to solve com-
plex problems. Students matriculating into medical school must com-
mit to serve while learning from the beginning of their curriculum.

Medical education must be part of the solution to the complex
problems facing our health care delivery system today. Working with
our clinical partners on new models of workplace learning, we can
fulfill our social contract to improve the health of our communities
by educating the physicians we want in the systems that we need.

ARTICLE INFORMATION

Accepted for Publication: May 25, 2013.

Published Online: July 15, 2013.
doi:10.1001/jamainternmed.2013.9074.

Conflict of Interest Disclosures: None reported.

REFERENCES

1. Cooke M, Irby DM, O’Brien BC. Educating
Physicians: A Call for Reform of Medical School and
Residency. San Francisco, CA: Jossey-Bass; 2010.

2. Swing SR. The ACGME outcome project:
retrospective and prospective. Med Teach.
2007;29(7):648-654.

3. Cohen ER, Barsuk JH, Moazed F, et al. Making
July safer: simulation-based mastery learning

during intern boot cAMP. Acad Med.
2013;88(2):233-239.

4. Schroedl CJ, Corbridge TC, Cohen ER, et al. Use
of simulation-based education to improve resident
learning and patient care in the medical intensive
care unit: a randomized trial. J Crit Care.
2012;27(2):219.e7-219.e13.

5. Huggan PJ, Samarasekara DD, Archuleta S, et al.
The successful, rapid transition to a new model of
graduate medical education in Singapore. Acad
Med. 2012;87(9):1268-1273.

6. Frenk J, Chen L, Bhutta ZA, et al. Health
professionals for a new century: transforming
education to strengthen health systems in an
interdependent world. Lancet. 2010;376(9756):
1923-1958.

7. Leape L. Unmet Needs: Teaching Physicians to
Provide Safe Patient Care. Report on the Lucian
Leape Institute Roundtable on Reforming Medical
Education. Boston, MA: National Patient Safety
Foundation; 2010.

8. Care TP. Aligning interprofessional education
with clinical practice redesign. In: Proceedings of
the Josiah Macy Jr. Foundation Conference;
January 17-20, 2013; Atlanta, GA.

9. Berwick DM, Finkelstein JA. Preparing medical
students for the continual improvement of health
and health care: Abraham Flexner and the new
“public interest”. Acad Med. 2010;85(9)(suppl):
S56-S65.

10. Stead WW, Searle JR, Fessler HE, Smith JW,
Shortliffe EH. Biomedical informatics: changing

Clinical Review & Education Special Communication Medical Education

1642 JAMA Internal Medicine September 23, 2013 Volume 173, Number 17 jamainternalmedicine.com

Downloaded From: https://jamanetwork.com/ by a UCSF LIBRARY User  on 03/28/2019



what physicians need to know and how they learn.
Acad Med. 2011;86(4):429-434.

11. Batalden P, Leach D, Swing S, Dreyfus H,
Dreyfus S. General competencies and accreditation
in graduate medical education. Health Aff
(Millwood). 2002;21(5):103-111.

12. National Research Council. Health Professions
Education: A Bridge to Quality. Washington, DC: The
National Academies Press; 2003.

13. Interprofessional Education Collaborative
Expert Panel. Core Competencies for
Interprofessional Collaborative Practice: Report of
an Expert Panel. Washington, DC: Interprofessional
Education Collaborative; 2011.

14. Yarnall KSH, Pollak KI, Østbye T, Krause KM,
Michener JL. Primary care: is there enough time for
prevention? Am J Public Health. 2003;93(4):
635-641.

15. Østbye T, Yarnall KSH, Krause KM, Pollak KI,
Gradison M, Michener JL. Is there time for
management of patients with chronic diseases in
primary care? Ann Fam Med. 2005;3(3):209-214.

16. Wachter RM. Patient safety at ten:
unmistakable progress, troubling gaps. Health Aff
(Millwood). 2010;29(1):165-173.

17. Landrigan CP, Parry GJ, Bones CB, Hackbarth
AD, Goldmann DA, Sharek PJ. Temporal trends in

rates of patient harm resulting from medical care.
N Engl J Med. 2010;363(22):2124-2134.

18. Nelson E, Batalden P, Godfrey M. Quality by
Design: A Clinical Microsystems Approach. San
Francisco, CA: Jossey-Bass; 2007.

19. Batalden PB, Leach DC. Sharpening the focus
on systems-based practice. J Grad Med Educ.
2009;1(1):1-3.

20. Batalden PB, Davidoff F. What is “quality
improvement” and how can it transform
healthcare? Qual Saf Health Care. 2007;16(1):2-3.

21. Levitt DS, Hauer KE, Poncelet A, Mookherjee S.
An innovative quality improvement curriculum for
third-year medical students [published online
ahead of print May 16, 2012]. Med Educ Online.
doi:10.3402/meo.v17i0.18391.

22. Headrick LA, Barton AJ, Ogrinc G, et al. Results
of an effort to integrate quality and safety into
medical and nursing school curricula and foster joint
learning. Health Aff (Millwood). 2012;31(12):2669-
2680.

23. Headrick LA, Shalaby M, Baum KD, et al.
Exemplary care and learning sites: linking the
continual improvement of learning and the
continual improvement of care. Acad Med.
2011;86(11):e6-e7.

24. Donaldson MS, Mohr JJ. Exploring Innovation
and Quality Improvement in Health Care
Micro-Systems: A Cross-Case Analysis. Washington,
DC: The National Academies Press; 2001.
http://www.nap.edu/catalog/10096.html.
Accessed January 1, 2013.

25. Nasca TJ, Philibert I, Brigham T, Flynn TC. The
next GME accreditation system—rationale and
benefits. N Engl J Med. 2012;366(11):1051-1056.

26. Tess AV, Yang JJ, Smith CC, Fawcett CM, Bates
CK, Reynolds EE. Combining clinical microsystems
and an experiential quality improvement curriculum
to improve residency education in internal
medicine. Acad Med. 2009;84(3):326-334.

27. Vidyarthi AR, Baron RB. Financial incentives for
residents and fellows: a disruptive innovation to
drive quality improvement. Acad Med.
2011;86(11):1338.

28. Dienstag JL. Relevance and rigor in premedical
education. N Engl J Med. 2008;359(3):221-224.

29. Headrick LA, Baron RB, Pingleton SK, et al.
Teaching for Quality: Integrating Quality
Improvement and Patient Safety Across the
Continuum of Medical Education. Washington, DC:
Association of American Medical Colleges; 2013.

Medical Education Special Communication Clinical Review & Education

jamainternalmedicine.com JAMA Internal Medicine September 23, 2013 Volume 173, Number 17 1643

Downloaded From: https://jamanetwork.com/ by a UCSF LIBRARY User  on 03/28/2019


