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Training physicians for the future US Health Care System

Changes in US medical education have not yet paralleled the 
extraordinary recent advances in biomedical science. This is 
about to change with recent innovations in undergraduate 
medical education (UME) pedagogy. These changes 
include the ‘fl ipped classroom,’ new Liaison Committee on 
Medical Education requirements for learners to function 
collaboratively on health care teams that include other health 
professionals, the comprehensive development of professional 
identity in learning communities and adoption of measurable 
outcomes, termed ‘entrustable professional activities’. These 
innovations offer the opportunity for a consistent longitudinal 
educational continuum in the US from UME to Graduate 
Medical Education (GME) and continuing medical education 
(CME). Such innovation addresses both individual patient and 
population health, with the potential for increasing shared 
decision-making and patient satisfaction. These innovations 
in US medical education have the potential to address 
the Institute for Healthcare Improvement’s triple aim of 
improving patient care, improving the health of populations 
and reducing the per capita cost of health care.
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Introduction 

Advances in biomedical science have revolutionised the 
approach to health in the last century. We are able to cure, or 
hold in abeyance, many types of diseases that were lethal in 
the early twentieth century with innovations ranging from 
targeted treatment of infections to targeted treatments of 
cancer. Until recently, there had not been similar advances 
in pedagogy in the US. We have followed the early twentieth 
century Flexnerian approach into the twenty-fi rst century, with 
a period of didactic preclinical education followed by clinical 
experiences.1,2 Although the current system has resulted in the 

training of a superb workforce, it is infl exible and insensitive to 
the skills and aspirations of individual learners. As biomedical 
knowledge accrues exponentially, the processes of critical 
reasoning, problem solving and dealing with uncertainty are 
more important to practicing physicians than medical fact 
memorisation. Indeed students often question the relevance of 
what they are being taught outside the clinical context. This is 
about to change.

The US is in the midst of a pedagogical revolution in medical 
education.3,4 There are several key forces driving this change, 
including (1) current high costs yet signifi cant variation in 
health care delivery, (2) a poor safety record in spite of a 
stated triple aim by the Institute for Healthcare Improvement 
(IHI) to improve the patient experience of care (quality and 
satisfaction), improve the health of populations and reduce 
the per capita cost of health care, and (3) innovative changes 
in medical care. Specifi cally, the US health care system is the 
most costly in the world, accounting for at least 17% of the 
gross domestic product, with estimates that percentage will 
grow to nearly 20% by 2020.5 According to the World Health 
Organization, the US spends $8233 per capita, and the United 
Kingdom spends $3495 per capita.6 This rise in health care 
costs is not sustainable. In addition, the quality, outcomes, 
and patient satisfaction associated with care are not consistent 
with the signifi cantly increased cost. The US health care 
system lags behind much of the world in health care outcomes. 
Whether one looks at preventive care, eg immunisation rates, or 
outcomes, eg preterm deliveries, the US does not perform well.7 

Although the issues impacting quality and safety are likely to 
include access to care, as well as health literacy, there are also 
signifi cant variations in both patient management and quality 
of care across multiple common disease states even in the 
presence of well established guidelines and best practices.8,9 
Perhaps not surprisingly, patients are not always satisfi ed with 
their experiences in the US health care system. 

Challenges in meeting the need for primary care 
physicians

The current shortage of primary care physicians is likely to 
continue for several reasons, including (1) the signifi cant fi nancial 
gap between primary care physicians and specialists, (2) the 
powerful medical lobby that is led by specialists and (3) the ability 
of medical students to choose from the entire spectrum of medical 
specialties without strong incentives to choose primary care. 

US specialists are very successful at the business of medicine 
in the US, increasing their revenues by introducing new 

A
B

ST
R

A
C

T

Authors: AAssociate dean for student affairs and professor of 

medicine, Oregon Health & Science University, Pulmonary Section 

Portland VA Medical Center, Portland, Oregon, USA; BProfessor 

and vice chair, Department of Family Medicine, Oregon Health & 

Science University, Portland, Oregon, USA 

FHJ101_Osborne.indd   56FHJ101_Osborne.indd   56 16/05/14   6:47 PM16/05/14   6:47 PM



Training physicians for the future US Health Care System

© Royal College of Physicians 2014. All rights reserved. 57

procedures and carrying out more of the lucrative ones and 
lobbying aggressively via their medical societies.10 Insurers 
pay less for traditional care, such as prescribing an antibiotic 
or performing a physical examination, than for procedures. 
Dermatologists are the fourth highest earners in the US at 
$471,555 (Medical Group Management Association), though 
their workload is one of the lightest. The Affordable Care Act 
also supports an increase in the dermatology market. For 
example, it requires 100% coverage for preventive dermatology 
screening sessions for seniors. The incomes of dermatologists, 
gastroenterologists and oncologists rose by more than 50% 
between 1995 and 2012, even when adjusted for infl ation, 
whereas primary care physician incomes rose only 10%. 
Specialists typically earn two to four times as much as primary 
care physicians. These factors, in addition to the signifi cant 
workload in primary care, likely play a role in the relatively 
low number of new physicians who practice primary care – 
about 25% – at the same time that the need for primary care 
physicians is projected to increase. 

There were nearly 209,000 primary care physicians in 2010, 
but the US will require almost 52,000 additional primary care 
physicians by 2025. An increase of about 33,000 physicians 
is needed to meet population growth, about 10,000 to 
meet population aging, and about 8,000 to meet insurance 
expansion.11,12 There is signifi cant concern about the 
educational pipeline for primary care physicians. It is unclear 
what policies, if any, will be put into place to address this 
shortfall, but it is appropriate that they infl uence both medical 
student education and graduate medical education workforce 
policy. In addition to sheer numbers, there is signifi cant concern 
about the current maldistribution of healthcare resources, 
including primary care, into major urban centers, leaving vast 
rural communities with an even more signifi cant shortage. 

The fi nancial incentives work to increase the number of 
specialists. Some physicians in the US, who choose specialty 
careers, feel entitled to high fees because their medical 
education tuition costs are high. New doctors graduate with an 
average debt of at least $150,000. The US still needs to develop 
adequate fi nancial and professional incentives to increase the 
number of primary care physicians.

Areas of innovation in undergraduate medical 
education

Changes in medical care offer opportunities for changes in 
medical education. The US is moving toward interprofessional 
team care provided in medical homes, the development of 
telehealth to reach even the most rural communities, and rapid 
methods to evaluate patient satisfaction.13,14 These changes 
must be incorporated into educational redesign, to address not 
only the practice of medicine between an individual clinician 
and patient, but more broadly the contract between health 
professionals and society. 

Innovations in medical education do not guarantee an 
improved health care system. First, medical education 
must integrate the advances in biomedical science with the 
development of critical reasoning. Then, clinicians must take a 
leadership role in addressing the multiple societal factors that 
challenge the US health care system in the twenty-fi rst century, 
including high costs, health disparities in quality of care, and 
defi cits in patient safety. 

In the sections that follow, we will describe the goals, content 
and newer learning methodologies for undergraduate medical 
education in the US. The fi rst section, ‘Educational goals and 
content of undergraduate medical education’, describes the 
competencies and milestones defi ned by the Accreditation 
Council for Graduate Medical Education (ACGME) for 
residency training, and their potential use in undergraduate 
medical education. It will also address entrustable professional 
activities (EPAs) which allow an expanded approach to 
communication and professionalism. Finally, it will review 
the importance of critical thinking, problem solving, lifelong 
learning and individualised paths to program completion. 
The second section, ‘Newer learning methodologies and 
learning communities’, will review the migration to student-
centred, active learning – ‘fl ipped classrooms’, electronic 
record ergonomics, small group learning, longitudinal clinical 
experiences, consideration of competency-based rather than 
time-based learning, and the role of learning communities.

Educational goals and content of undergraduate 
medical education 

The medical school accrediting body, the LCME, requires 
that medical schools have educational objectives grounded 
in outcomes, recognising that there must be measurable 
competencies demonstrating adequate preparation of 
learners for graduate medical education training. Many 
schools have used the six competency domains for graduate 
medical education introduced in 1999 and approved by the 
GME accrediting body (ACGME) in 2007 as a framework 
for their goals and content: patient care, medical knowledge, 
practice-based learning and improvement, interpersonal and 
communication skills, professionalism and systems-based 
practice.15 More recently, milestones have been identifi ed for the 
ACGME competencies, ie expectations of each specialty that can 
be demonstrated progressively by residents and fellows; these 
are to be implemented in 2013–2014.16 ACGME milestones are 
receiving increasing attention by medical educators because 
there is growing concern by residency program directors 
that some medical school graduates are not yet prepared for 
residency. Requiring competency milestones for all medical 
students is the next natural step to address this problem.17 

Entrustable professional activities

The Association of American Medical Colleges (AAMC) 
has recently convened a drafting panel to better defi ne 
measurable competencies for medical graduates. Their guiding 
principles focus on meeting the health needs of the public 
and ensuring patient safety, and on measurable assessment 
using both formative, low-stakes assessments and fi nal 
summative assessments. Of note, the UK General Medical 
Council (GMC) has developed outcomes and standards for 
undergraduate medical education.18 Specifi c measureable 
outcomes are defi ned for the doctor as a scholar and a scientist, 
the doctor as a practitioner and the doctor as a professional. 
The standards developed by the GMC for UME include nine 
domains addressing the delivery of teaching, learning and 
assessment. These domains include such topics as patient safety, 
quality assurance, equality and diversity, student selection, 
design and delivery of the curriculum including assessment, 
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support and development of students, teachers and the local 
faculty, management of teaching, learning and assessment 
and educational resources and capacity. The US approach is 
described below and addresses many of the same domains.

The US AAMC drafting panel is currently defi ning 
measurable activities: ‘all entering residents should be 
expected to perform on day one of residency without direct 
supervision.’19 The AAMC has developed EPAs aligned with 
ACGME competencies and milestones. They have followed 
a modifi ed Delphi process to prioritise these EPAs. Through 
this process 13 core entrustable professional activities for 
entering residency (CEPAERs) have been identifi ed, ie unique, 
integrated units of professional work that can be used as a basis 
for workplace assessment and transition into practice (Box 1). 
Each of these EPAs has a description, each has been mapped 
to ACGME competencies, and each has a set of milestones. In 
addition, for each EPA there is both a bulleted list of expected 
behaviors for pre-entrustable and entrustable learners, and a set 
of narratives including case vignettes. 

Defi ning EPAs is the fi rst step. Next steps involve curricular 
change – defi ning how, when and where in the curriculum 
each EPA should be learned. A key feature to be developed by 
each medical school would be the assessment of each EPA and 
a critical corollary would be appropriate remediation. After 
developing a fi nal draft of the CEPAER document in 2014, 
the AAMC will test the core EPAs through pilot programs 
at several institutions, in order to develop both appropriate 
curricula and assessments (C Aschenbrener, personal 
communication). 

Professionalism, communication skills and dealing with 
uncertainty are threads that run through each of these EPAs. 
Thus innovations in medical education potentially could result 
in a smoother transition from undergraduate to graduate 
medical education. As noted above, these EPAs incorporate many 
concepts similar to previously defi ned UK GMC domains.18

Interprofessional education

The LCME is now focusing on the importance of 
interprofessional education (IPE). In 2013, it approved standard 
ED-19-A: ‘The core curriculum of a medical education program 
must prepare medical students to function collaboratively 
on health care teams that include other health professionals. 
Members of the health care teams from other health professions 
may be either students or practitioners.’20 This new LCME 
standard offers the opportunity to build on existing IPE to 
develop comparable interprofessional curricula across all US 
medical schools.

Interprofessional education is not a new concept. Over 
ten years ago the Institute of Medicine (IOM) published To 
Err is Human, which recommended that interprofessional 
training include specifi c knowledge, skills and attitudes 
(KSAs) necessary for successful teamwork.21 These KSAs 
would require that a team member be able to identify and 
address errors when they occur.22 The IOM recommended 
that recertifi cation of health care professionals should require 
knowledge of patient safety practices such as functioning 
effectively in an interprofessional team. A successful 
example of interprofessional training is certifi cation from 
the American Heart Association in advanced cardiovascular 
life support (ACLS). The training includes the importance 
of team roles, behaviours of effective team leaders and team 
members, and elements of effective resuscitation team 
dynamics.23 

The recent report of the Interprofessional Education 
Collaborative defi nes the goal of interprofessional learning 
as preparing ‘all health professions students for deliberatively 
working together with the common goal of building a safer 
and better patient-centered and community/ population 
oriented US health care system.’24 Four competency domains 
are defi ned: (1) values and ethics for interprofessional 
practice, (2) roles and responsibilities, (3) interprofessional 
communication and (4) teams and teamwork. There are 
variations in the pedagogy of IPE, especially since IPE 
may occur in many settings, such as a shared classroom 
experience, a shared clinical experience or community 
services. Just as UME pedagogies are moving toward more 
active, clinically integrated, competency-based learning, 
similar approaches are being used with IPE.3 For example, 
Western University of Health Sciences has an IPE program 
that includes asynchronous, community-based approaches to 
interprofessional learning.25 

Published LCME data indicate that a majority of medical 
education programs (75%) include required interprofessional 
activities, and additional recent data demonstrate 
interprofessional teams now manage patients in increasing 
numbers of community settings.22,24 Although there are 
wide variations in the defi nition and implementation of IPE, 
the LCME requirement will ensure comparability of IPE 
experiences. 

Box 1. The core entrustable professional activities 
for entering residency (CEPAER, AAMC 2013).

EPA 1: Gather a history and perform a physical examination

EPA 2: Develop a prioritised differential diagnosis and select a 

working diagnosis following a patient encounter

EPA 3: Recommend and interpret common diagnostic and 

screening tests

EPA 4: Enter and discuss patient orders/prescriptions

EPA 5: Provide documentation of a clinical encounter in written 

or electronic format

EPA 6: Provide an oral presentation/ summary of a patient encounter

EPA 7: Form clinical questions and retrieve high-quality evidence 

to advance patient care

EPA 8: Give or receive a patient handover to transition care 

responsibility to another health care provider or team

EPA 9: Participate as a contributing and integrated member of 

an interprofessional team

EPA 10: Recognise a patient requiring urgent or emergent care, 

initiative evaluation and treatment, and seek help

EPA 11: Obtain informed consent for tests and/or procedures that 

the day 1 intern is expected to perform or order without supervision

EPA 12: Perform general procedures of a physician

EPA 13: Identify system failures and contribute to a culture of 

safety and improvement
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Newer learning methodologies and 
learning communities 

At the same time that the assessment of the learner is 
evolving, education itself is becoming more learner-centred 
and focused on active learning. The learning environment 
is moving from large classrooms with rote memorisation 
assessed by multiple-choice examinations, to small group 
settings, ie individual interactions in a facilitated setting or 
self-directed learning, assessed by multimodal means including 
peer feedback, refl ective writing, and other forms of written 
examination. There is a renewed emphasis on longitudinal 
clinical experiences, including longitudinal integrated 
clerkships, and a recent successful example of a longitudinal, 
integrated curriculum for the entire third clinical year.26–28 
The importance of electronic health records training in UME is 
highlighted by several recent articles.29,30 These new approaches 
allow the learner to focus on critical reasoning, problem 
solving and dealing with uncertainty. Learning these newer 
methodologies paves the way for learners to take individual 
paths to programme completion using a competency-based 
curriculum and to develop a process of lifelong learning. 
Eventually, progression through UME may be determined 
by assessment of competency rather than by the period of 
time elapsed, so that learners could proceed at their own pace 
through undergraduate medical education.

The ‘fl ipped classroom’ is receiving renewed emphasis in 
medical education.31,32 Salman Khan recently described 
a model for this that leverages the benefi ts of computer 
technology and asynchronous learning.33 In this model, 
structured lessons are presented for learning outside the 
classroom, rather than being presented in class. For example, 
a series of short videos online might be available to give the 
opportunity for learners to master the content. These lessons 
would provide the foundational knowledge for further work 
and problem-solving to be performed in the classroom in 
collaboration with peers and guided by teachers. In subsequent 
classroom sessions, students would engage with their teacher 
in problem-solving exercises. This allows for a degree of 
self-directed learning. Unpublished data from Stanford 
(K Ransohoff and J Zie, personal communication) suggest 
students favour this instruction, with 82% of 141 respondents 
preferring this model of instruction to a primarily lecture-
based format. A recently proposed structure for medical 
education incorporates this model into three key components: 
(1) identifi cation of minimal foundational material, (2) 
science-based interactive, compelling and patient-centered 
exercises and (3) personalised ‘deeper dives.’33

Approaches such as problem-based learning and team-based 
learning (TBL) build on this ‘fl ipped classroom’ model and 
focus on small group participation. They are consistent with 
the LCME accreditation standards, which call for teaching 
strategies that develop the learner’s ability to ‘use principles 
and skills wisely in solving problems of health and disease.’20,34 
Briefl y, team-based learning is a three-step process of (1) 
pre-class preparation, (2) assurance of readiness to apply 
learned concepts, and (3) application of content through 
group problem-solving activities. Initial data suggest that TBL 
enhances mastery of course content, particularly for students 
in the lowest academic quartile.35 In addition, these approaches 
to learning can be used to address ACGME competencies, such 

as communication and professionalism, competencies that are 
best taught in a small group, case-based setting.

In the last few years, there has been increasing recognition 
of the signifi cant cost of medical education and the necessity 
for innovation to address limited resources both in medical 
education and beyond.36 Potentially cost-saving changes might 
include (1) curricular materials developed nationally and 
shared, (2) increased reliance on simulation, (3) standardised 
patient experiences and (4) education that is competency-
based rather than time-based, allowing some students to 
graduate earlier.37 A recent initiative from the American 
Medical Association (AMA), Accelerating Change in Medical 
Education, has funded a consortium of 11 institutions to align 
educational outcomes with the changing needs of our health 
care system, ie to alter undergraduate medical education 
signifi cantly through bold, rigorously evaluated innovations 
that align medical student training with the evolving needs of 
patients, communities and the rapidly changing health care 
environment.38 The intention is to develop learner-centred, 
competency based curricula using pre-determined measurable 
competencies.

In addition, the AAMC and the National Board of Medical 
Examiners (NBME) are developing the eFolio Connector, a 
shared infrastructure than will enable students and physicians 
to track and view their educational and professional data.39 The 
eFolio will allow life-long tracking of education for learners 
across the educational continuum from UME to GME and 
CME.

Learning communities

Medical education spans much more than classroom content. 
It includes role modelling, peer learning, activities outside 
of the classroom and the ‘hidden curriculum’. Learning 
communities (LCs) are stepping into this gap in structured 
medical education. Much has been written about the 
‘hidden curriculum’, identifying worrisome medical student 
characteristics including depression, burn-out, and decreasing 
empathy.40–43 Although ways to successfully address these 
problems have not been defi nitively demonstrated, LCs may be 
a fi rst step. LCs, defi ned as ‘an intentionally created group of 
students and/or faculty who are actively engaged in learning 
from each other’,44 have the potential to facilitate longitudinal 
relationships between faculty and students with a primary focus 
of learner well-being.

LCs were discussed decades ago as a ‘collegiate way of living’ 
in the undergraduate program at Harvard, with the aim of 
bridging traditional classroom education with the informal 
learning that happens among students. This concept was 
further developed by the University of Missouri-Kansas 
City and spread to 18 US and Canadian medical schools by 
2006.44,45 A recent survey identifi ed 66/151 AAMC schools 
with LCs, with the majority having been set up since 2007.46 
Another 29 schools are actively considering creating LCs. 
However, there is a wide variation in emphasis, organisational 
structure, staffi ng and budget for activities. The major 
emphases have been identifi ed as mentoring (89.3%), 
advising (71.4%), curriculum (60.7%), social (51.8%), and 
community service (33.9%). The organisational structures 
also vary widely, both in number of LCs per AAMC school 
and their labelling, with various names including ‘societies’, 

FHJ101_Osborne.indd   59FHJ101_Osborne.indd   59 16/05/14   6:47 PM16/05/14   6:47 PM



ML Osborne and SA Fields

60 © Royal College of Physicians 2014. All rights reserved.

‘colleges’ as well as ‘learning communities’. The resources for 
LCs range from $10,000 to $1.4 million. The authors point 
out that the opportunity for role modelling and a ‘safe space’ 
within LCs for students to communicate strengthens their 
humanistic values and allows them to share a strong sense of 
professionalism with their faculty. Therefore, LCs do appear to 
address some of the ‘hidden curriculum’. In the survey of LCs 
cited above, participants cited benefi ts of increased structure 
for advising and mentoring, community service, competitions, 
social activities and refl ection.46 Of interest, an institute of 
LCs, including many of these medical schools, has recently 
been formed: Learning Communities Institute, Inc (http://
sites.tufts.edu/lci). 

Conclusion

This review outlines both innovative advances and challenges 
facing medical education in the US in the twenty-fi rst century. 
Innovative pedagogy will take the learner outside of the lecture 
hall and into small group facilitated sessions. These sessions 
will lay the groundwork for developing critical reasoning and 
problem-solving skills through interactive learning methods such 
as team-based learning and collaborative functioning on health 
care teams that include other health professionals. LCs support 
professional development through structured opportunities 
for advising and mentoring, community service and self-
refl ection. Finally, measurable competencies, EPAs have been 
outlined for learners to demonstrate that they are prepared for 
the responsibilities of residency at the completion of UME. The 
new educational environment addresses both individual patient 
and population health, with the potential for increasing shared 
decision-making and patient satisfaction. These innovations in 
medical education have the potential to fi nally address the IHI 
triple aim and improve the US health care system. ■

Acknowledgments

We would like to thank both Leslie E Kahl MD, professor of medicine, 
associate dean for strategic initiatives, OHSU and Anita D Taylor, MA 
Ed, emeritus assistant dean of student development, OHSU for their 
thoughtful comments and revisions to this manuscript.

References

1 Flexner A. Medical Education in the United States and Canada: 
A report to the Carnegie Foundation for the Advancement of 
Teaching. Boston, Mass: Updyke, 1910.

2 Prober CG, Khan S. Medical Education re-imagined: A call to 
action. Acad Med 2013;88:1407–10.

3 Cooke M, Irby DM, O’Brien BC. Educating physicians: A call for 
reform of medical school and residency. San Francisco, CA: Jossey-
Bass, 2010.

4 Lucey, CR. Medical Education: Part of the problem and part of the 
solution. JAMA Intern Med 2013;173:1639–43.

5 National Healthcare Expenditure Projections, 2010–2020. Centers for 
Medicare and Medicaid Services, Office of the Actuary. 

6 World Health Organization. World Health Statistics 2013. Geneva: 
WHO, 2013. Available online at www.who.int/gho/publications/
world_health_statistics/2013/en/. 

7 Blencowe H, Cousens S, Oestergaard MS, et al. National, regional, 
and worldwide estimates of preterm birth rates in the year 2010 
with time trends since 1990 for selected countries: a systematic 
analysis and implications. Lancet 2012;379:2162–72.

8 McGlynn EA, Asch SM, Adams J, et al. The quality of health care 
delivered to adults in the United States. N Engl J Med 
2003;348:2635–45.

9 Scott RD. The direct medical costs of healthcare-associated infections 
in US hospitals and the benefits of prevention. Centers for Disease 
Control and Prevention, 2009. Available online at www.cdc.gov/
ncidod/dhqp/pdf/Scott_CostPaper.pdf.    

10 Rosenthal E. Patients’ Costs Skyrocket; Specialists’ incomes soar: 
When a doctor becomes an entrepreneur, small procedures offer big 
returns. New York Times, January 19, 2014. 

11 Petterson SM, Liaw WR, Phillips RL, et al. Projecting US primary 
care physician workforce needs: 2010–2025. Ann Fam Med 
2012;10:503–9. 

12 Donald M, Berwick BM, Hackbarth AD. Eliminating waste in US 
health care. JAMA 2012;307:1513–1516.   

13 Dimmick SL, Mustaleski C, Burgiss SG, Welsh T. A case study of 
benefits and potential savings in rural home telemedicine. Home 
Health Nurse 2000,18:124–35.

14 DelliFraine JL, Dansky KH. Home-based telehealth: a review and 
meta-analysis. J Telemedicine and Telecare 2008;14:62–66.

15 Nasca TJ, Philibert I, Brigham T, Flynn TC. The next GME 
accreditation system – rationale and benefits. N Engl J Med 
2012;1051–55.

16 Okusanya OT, Kornfield ZN, Reinke CE, et al. The Effect and dura-
bility of a pre-graduation Boot camp on the confidence of Senior 
Medical Students entering Surgical Residencies. J Surgical Education 
2012;69:536–43.

17 Lyss-Lerman P, Teherani A, Aagaard E, Loeser H, et al. What 
training is needed in the fourth year of medical school? Views of 
Residency Program Directors. Acad Med 2009;84:823–9.

18 General Medical Council. Tomorrow’s Doctors – recommendations 
on undergraduate medical education. London: GMC, 1993. Available 
online at www.gmc-uk.org/Tomorrows_Doctors_1993.
pdf_25397206.pdf.

19 Flynn T (chair). Core entrustable professional activities for entering 
residency. AAMC, 2013. Available online at www.mededportal.org/
icollaborative/resource/887.

20 Liaison Committee on Medical Education. Functions and Structure 
of a Medical School. Available online at www.lcme.org/func-
tions2011may.pdf.

21 Institute of Medicine. To err is human. Washington, DC: National 
Academy Press, 2000.

22 Baker DP, Salas E, King H, et al. The role of teamwork in the pro-
fessional education of physicians: Current status and assessment 
recommendations. J Qual Patient Safety 2005;31:185–201.

23 American Heart Association. Advanced cardiovascular life support. 
AHA, 2011.

24 Interprofessional Education Collaborative. Core competencies for 
interprofessional collaborative practice. Report of an expert panel. 
Interprofessional Education Collaborative 2011. Available online at 
www.aacn.nche.edu/education-resources/ipecreport.pdf. 

25 Aston S. Interprofessional education: Big picture perspectives from the 
field. Panel presentation at Joint AACOM & AODME Annual 
Meeting – Meeting future health care needs: The role of interpro-
fessional education, 2011, Baltimore, MD.

26 Myhre DL, Woloschuk W, Jacson W, McLaughlin K. Academic per-
formance of longitudinal integrated clerkship versus rotation-based 
clerkship students: a matched cohort study. Acad Med 2014; 
89:292–5.

27 Woloschuk W, Myhre D, Jackson W, et al. Comparing the perfor-
mance in family medicine residencies of graduates from longitu-
dinal integrated clerkships and rotation-based clerkships. Acad Med 
2014;89:296–300.

28 Hirsh D, Gaufberg E, Ogur B, et al. Educational outcomes of the 
Harvard Medical School – Cambridge Integrated Clerkship: A way 
forward for medical education. Acad Med 2012;87:643–50. 

FHJ101_Osborne.indd   60FHJ101_Osborne.indd   60 16/05/14   6:47 PM16/05/14   6:47 PM



Training physicians for the future US Health Care System

© Royal College of Physicians 2014. All rights reserved. 61

29 Silverman H, Ho Y-X, Kaib S, et al. A novel approach to supporting 
relationship-centered care through HER ergonomic training in pre-
clerkship medical education. Acad Med 2014, in press.

30 Hammoud MM, Margo K, Christner JG, et al. Opportunities and 
challenges in integrating electronic health records into undergrad-
uate medical education: a national survey of clerkship directors. 
Teach Learning Med J 2012;24:219–24.

31 Prober CG, Heath C. Lecture halls without lectures – a proposal for 
medical education. N Engl J Med 2012;1657–9.

32 McLaughlin, JE, Roth MT, Glatt DM, et al. The flipped classroom: 
A course redesign to foster learning and engagement in a health 
professions school. Acad Med 2014,89:1–8.

33 Khan S. The One World School House: Education Reimagined. New 
York, NY: Twelve, 2012.

34 Haidet P, Levin RE, Parmelee DX, et al. Perspective: Guidelines for 
reporting team-based learning activities in the medial and health 
sciences education literature. Acad Med 2012;87:292–9.

35 Koles PG, Stolfi A, Borges NJ, et al. The impact of team-based 
learning on medical students’ performance. Acad Med 
2010;85:1739–45.

36 Asch DA, Nicholson S, Vujicic M. Are we in a medical education 
bubble market? N Engl J Med 2013;369:1973–5.

37 Albanese M, Mejicano G, Gruppen L. Perspective: competency-
based medical education: a defense against the four horsemen of 
the medical education apocalypse. Acad Med 2008;83:1132–9.

38 American Medical Association. Accelerating change in medical edu-
cation. www.ama-assn.org/sub/accelerating-change/index.shtml. 

39 AAMC 2011. New eFolio Connector will help physicians, students 
track training. AAMC Reporter, Oct 2011. www.aamc.org/
newsroom/reporter/october2011/262444/efolio-connector.html.

40 Hafferty FW, Franks R. The hidden curriculum, ethics teaching, 
and the structure of medical education. Acad Med 1994; 69:861–71.

41 Hafferty FW. Beyond curriculum reform: confronting medicine’s 
hidden curriculum. Acad Med 1998; 73:403–7.

42 Newton BQ, Barber L, Clardy J, Cleveland E, O’Sullivan P. Is there 
hardening of the heart during medical school? Acad Med 
2008;83:244–9.

43 Dyrbye LN, Power DV, Massie FS et al. Factors associated with 
resilience to and recovery from burnout: a prospective multi-insti-
tutional study of US medical students. Med Ed 2010;44:1016–26.

44 Smith S, Shochet R, Keeley M, et al. Learning Communities in 
undergraduate medical education. Acad Med, in press.

45 Fleming A, Cutrer W, Moutsios S, et al. Building learning commu-
nities: evolution of the colleges at Vanderbilt University School of 
Medicine. Acad Med 2013; 88:1246–51.

46 Ferguson KJ, Wolter EM, Yarbrough DB, et al. Defining and 
describing medical learning communities: Results of a national 
survey. Acad Med 2009;84:1549–56.

Address for correspondence: Molly Osborne, MD PhD, Mail 
code L102, Oregon Health & Science University, 3181 SW Sam 
Jackson Park Rd, Portland, OR 97239.
Email: osbornem@ohsu.edu

FHJ101_Osborne.indd   61FHJ101_Osborne.indd   61 16/05/14   6:47 PM16/05/14   6:47 PM


