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EDUCATIONAL SCHOLARSHIP

On the Outcome Project

Constantine A. Manthous, MD

Lawrence and Memorial Hospital, New London, Connecticut

Background: In 2001, graduate medical education in the United States was renovated to
better complement 21st century developments in American medicine, society, and culture.
As in 1910, when Abraham Flexner was charged to address a relatively non-standardized
system that lacked accountability and threatened credibility of the profession, Dr. David
Leach led the Accreditation Council of Graduate Medical Education (ACGMEt) Outcome
Project in a process that has substantially changed medical pedagogy in the United States.

Methods: Brief review of the Flexner Report of 1910 and 6 hours of interviews with leaders
of the Outcome Project (4 hours with Dr. David Leach and 1-hour interviews with Drs. Paul
Batalden and Susan Swing).

Results: Medical educational leaders and the ACGME concluded in the late 1990s that
medical education was not preparing clinicians sufficiently for lifelong learning in the 21st
century. A confluence of medical, social, and historic factors required definitions and a com-
mon vocabulary for teaching and evaluating medical competency. After a deliberate con-
sensus-driven process, the ACGME and its leaders produced a system requiring greater
accountability of learners and teachers, in six explicitly defined domains of medical “com-
petence.” While imperfect, this construct has started to take hold, creating a common vo-
cabulary for longitudinal learning, from undergraduate to post-graduate (residency)
education and in the assessment of performance following graduate training.

In 1910, Abraham Flexner examined
the chaotic state of undergraduate medical
education and offered a transformative
standardization of admission requirements
and educational pedagogy [1]. While in-
culcation of medical knowledge and patient
care were central issues of concern, med-

ical professionalism and public faith had
been eroded substantially by inconsistent
standards of training. By the late ’90s, med-
ical educators became concerned that the
post-graduate apprenticeship system that
complemented the Flexner/Hopkins model
had become antiquated. Patients and pay-
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ers demanded greater accountability and
more transparent, reproducible metrics of
educational achievement to complement
needs of the health care system. This manu-
script briefly describes Flexner’s revolution
in undergraduate medical education and
presents firsthand accounts of Drs. David
Leach, Susan Swing, and Paul Batalden,
who led similarly transformative renova-
tions of graduate medical education (GME)
in the new millennium.

ABRAHAM FLEXNER’S FIRST
AMERICAN (MEDICAL)
REVOLUTION

The social and medical history leading
to and the impact of the Flexner Report is
detailed elsewhere [2-5]. In 1904, the Amer-
ican Medical Association created the Coun-
cil on Medical Education (CME), charged
with addressing heterogeneity in American
medical schools. While the CME concluded
that medical education, formerly highly di-
dactic, should become more experiential,
there was no catalog of practices in 155
North American schools. The CME charged
the Carnegie Foundation with investigating
the state of medical education and distilling
best practices to create uniform standards.
Abraham Flexner, a scholar and school-
teacher, came to the attention of the
Carnegie Foundation as a result of his work,
The American College, a critique of under-
graduate education. In 1908, he was chosen
to lead the project.

But why was such a report needed?
Prior to 1910, there were no uniform stan-
dards of medical education. Each of the 155
medical schools in North America func-
tioned without external educational guide-
lines or regulations. Entrance requirements
varied. Only 16 of 155 medical schools re-
quired 2 years of university training prior to
medical school. Some “schools” were sim-
ple apprenticeships, others were proprictary
(i.e., courses taught by physicians who
owned the school), and others were based in
universities. Many included excessive di-
dactics and variable experiential learning.
Medical education needed greater standard-
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ization and oversight to maintain the pub-
lic’s trust.

Flexner tackled his assignment by visit-
ing all 155 medical schools, summarizing
his findings in a full-length book [1]. He
found medical education at Johns Hopkins
to be the most rigorous, and many of his
suggestions [1,3-5] revolved around the
Hopkins model, which included 2 years of
classroom/laboratory science and 2 years of
clinical training followed by an internship
and specialty training, if desired. Hopkins
“rounds” (so-called because of the shape of
the hospital) centered on senior clinicians’
bedside teaching of 3rd- and 4th-year stu-
dents and post-graduate trainees. (Post-grads
were called residents or house-officers be-
cause they often lived in the hospital or ad-
joining complex and might spend hundreds
of hours each week learning and caring for
patients.) Flexner also concluded that there
were too many schools. As a result, half
closed between 1910 and 1935, and those re-
maining were predominantly university-
based, allopathic schools. He recommended
a minimum of 2 years of college, including
biology, chemistry, and physics, as prereq-
uisites for medical school admission.

As the art and science of medicine ad-
vanced, so, too, did the duration of training.
Longer, specialty-specific GME residency
training was required to practice the core
principles acquired in medical school and to
accumulate greater experience and knowl-
edge in the apprenticeship model. By the
mid-1980s, the relatively unregulated ap-
prenticeship model began to buckle. The art
and science of medicine required mastery of
ever-expanding information, just as medical
academicians moved en masse from bedside
to laboratory. The doctor-patient relationship
had changed fundamentally from one of pa-
ternalism (before 1970) to increasingly
shared decision-making and respect of pa-
tients’ autonomy after revelations at
Tuskegee catalyzed the Belmont report of
1979 [6-9]. Patient “empowerment” reflected
and was amplified by social movements: civil
rights, women’s rights, and gay rights [10].
Patients developed greater hunger for med-
ical information (consider Benjamin Spock’s



Manthous: A 21st century Flexner Report

information revolution as an example) that in-
creased exponentially with web-based re-
sources. When interviewed for this paper, Dr.
Paul Batalden summarized: “When [ started
in 1975, it was not uncommon for patients to
say thank you in some way. By the mid-80s,
it was much more common for them to ask
‘why?’ in one way or another, seeking further
explanation about my recommendations.”
And in this social cauldron, where patients in-
creasingly asked for answers and accounta-
bility, groups began to form in the late 1980s
to examine if/whether the medical system
should be more accountable to the citizens
who largely underwrite health care. Adverse
events in American hospitals captured public
attention [11-13] and catalyzed the move-
ment. A nascent community of academicians
and other stakeholders began to meet, cogi-
tate, and publish [14], giving rise to the Insti-
tute of Medicine and other national medical
quality/safety initiatives. By the mid-1990s,
the ACGME also embraced this idea of
greater accountability — of more objective
measures of taxpayer-driven graduate med-
ical education. Fundamental changes were re-
quired.

THE CHANGE AGENT

David Leach was born in 1943 in
Elmira, N.Y. A strong student in high school,
he was neither a leader nor star athlete. He
matriculated to Saint Michael's College
(University of Toronto), where he pondered
postgraduate studies in philosophy before
concluding that medicine would be more
satisfying. He attended medical school at the
University of Rochester (1969) and then
completed his Internal Medicine residency,
chief residency, and fellowship in En-
docrinology at the Henry Ford Hospital. In
the 1980s, having “eschewed academic
medicine” since medical school, he chose a
faculty position at the Henry Ford Hospital
— “because I could take care of really sick
people” — in the early phases of the AIDS
epidemic. He chose to take 6 months of
wards medicine, immersing himself in pa-
tient care and medical education in the clas-
sic Hopkins model. “I really felt like a
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doctor,” he recalled. Caring for young dying
patients was “where I belonged.”

Leach’s Philosophy of Medical
Education

Immersed in his work to marry clinical
care and education, Dr. Leach contemplated
features of ideal medical education and men-
torship. He created tutorial sessions for Uni-
versity of Michigan medical students that
complemented patient care team rounds and
began to conceptualize medical education as
a process of character formation: the “proper
role of the educator (is) to create an ecology
that supports life.” The theme of “organic”
education permeates Dr. Leach’s educational
philosophy. Doctors, like all humans, resist
change, but faced with the inevitability of a
rapidly changing medical system — what
Leach refers to as “form” — physicians
must be trained to embrace change and fre-
quently recalibrate their “mental models.”
Medical knowledge advances quickly and
systems of care change every few years, so
well-trained physicians must learn and prac-
tice adaptability. Just as a liberal arts educa-
tion is conceived of as teaching a young
person to think, his idealized medical edu-
cation provides the learner with a vocabu-
lary and skills that are armaments for the
more substantive journey of lifelong learn-
ing.

A central tenet of Leach’s philosophy is
that “competence is a habit,” where certain
behaviors — especially the core behavior of
perpetual self-improvement — become au-
tomatic. Seeking competence across the var-
ious domains of medical practice is strongly
linked to the character of the individual, a
willingness to embrace habitual self-im-
provement as an end-in-itself, and accumu-
lation and mastery of specific competences
as the means to satisfy obligations to self
and society. Leach and colleagues evoke Ar-
istotle [15] — “We become just by the prac-
tice of just actions; self-controlled by
exercising self-control” — and John Q. Wil-
son’s classic treatise, “Virtue is not learned
by precept, however; it is learned by the reg-
ular repetition of right actions. We are in-
duced to do the right thing with respect to
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small matters, and in time we persist in
doing the right thing because now we have
come to take pleasure in it” [16]. The virtu-
ous physician is one who humbly embraces
this journey of character formation, acquir-
ing, sharpening, and applying the tools (i.e.,
competencies) of service through perpetual
practice.

Drs. Leach, Batalden, and Swing credit
the work of Dreyfus and Dreyfus, who de-
veloped a model to describe pilots’ skill de-
velopment [17], work that previously had
been effectively applied in nursing educa-
tion [18,19]. Learners advance from novice
(pre-meds) to advanced beginner (med
school graduates), competent (resident), pro-
ficient, and expert. When faced with over-
whelming new information, novices often
apply rules to begin the sorting process, or-
ganizing their own experiential reservoir and
problem-solving modus operandi. The goal
of medical learning, however, is not accu-
mulation of an ever-expanding rulebook, but
rather to acquire knowledge and master its
synthesis through “test-driving” — deriving
affirmation (in the form of teachers’ ap-
proval and/or successful outcomes for pa-
tients) when decision-making is “right” and
disappointment when decision-making
yields a “wrong” result. The emotive con-
tent of the transaction ( i.e., to “feel good” in
helping patients) anchors character develop-
ment and permits simple competence to
blossom first to proficiency (i.e., doing it
well most of the time) and mastery (i.e.,
doing it extremely well, consistently, and ha-
bitually). Leach asserts that negative emo-
tions (i.e., “to feel bad” after making a
mistake) can also provide a powerful learn-
ing opportunity, especially when teachers
deploy constructive, non-accusatory en-
gagement. For example, “we as humans are
vulnerable to errors — we all will make mis-
takes, so don’t beat yourselfup ... unless you
make the same mistakes over and over.” The
complexity of any given patient’s presenta-
tion or learning point is not a simple “if A,
then B.” Rather, new observations and the
associated emotions are contextualized, se-
rially modifying one’s prior understanding
of how to best apply knowledge. Dr. Leach
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emphasizes that context is equally important
at “the macro level,” insofar as the clinician
makes these decisions in complex organiza-
tions that themselves potentiate or impede
both divining a right/best course and admin-
istering those prescriptions [20,21].

Putting the Philosophy into Educational
Practice

In 1997, after concluding that graduate
medical apprenticeship would benefit from
21st century refurbishing, the ACGME
tapped David Leach to lead renovations of
GME. This initiative, which became the Out-
come Project, would shift the focus of GME
accreditation from educational processes
(e.g., lectures, conferences, rounds) to meas-
urable outcomes of programs and learners.
Programs would be encouraged to innovate,
craft local solutions, and make the system
more accountable to the public.

Emulating Flexner’s approach, Dr. Leach
contacted many educational leaders, seeking
ideas and engaging in “thousands of conver-
sations to understand the organic nature of
medical competence.” ACGME staff, led by
Susan Swing, reviewed more than 2,500 arti-
cles on physician competency and distilled the
contents to 84 competencies. Then hundreds
of stakeholders, including residency review
committee members, experts in adult educa-
tion, program directors, resident trainees and
laypersons, reviewed and rank-ordered both
the importance and feasibility of the initial 84
competencies [22]. An advisory panel of edu-
cators, initially led by Paul Batalden, then de-
ployed approaches from the educational
sciences [23] to further distill the information
to six competencies: medical knowledge, pa-
tient care, professionalism, communication,
practice-based learning, and systems-based
practice. Practice-based learning and im-
provement was the moniker for harnessing
new methods and tools of medical informa-
tion to provide care while learning from one’s
experiences and errors. Systems-based prac-
tice involves learning and mastering use of
systems resources to promote recovery from
illness and maintain health. There was nothing
new here. All six competencies were certainly
taught to varying degrees, some informally,
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others more explicitly, prior to 2001. How-
ever, by naming these six domains and de-
scribing sub-domains, including the skills and
features inherent in each, educators and learn-
ers were provided with a more explicit map of
curricular requirements. A clear, unambigu-
ous, shared vocabulary for discussing, inves-
tigating, and administering residency medical
education was created, though “it would take
time for a shared sense of meaning to de-
velop.” The ACGME invited educators to
craft and investigate efficacy of new tech-
niques to teach and evaluate learners’ per-
formance in each of the six competencies [22].
While some domains already had well-ac-
cepted standardized objective measures (e.g.,
many specialties issue standardized tests that
permit trainees to compare their performance
against peers and certifying examinations as
a final test of sufficient medical knowledge),
there remain to this day very few scientifically
tested methods of teaching or evaluating the
remaining five competencies. It is also im-
portant to note that CanMEDS2000, a similar
undertaking of Canadian medical educators,
completed its work just prior to the Outcome
Project and articulated overlapping, but not
identical, competencies (medical expert, com-
municator, collaborator, manager, health ad-
vocate, scholar, and professional) [24].

The Conflation of Duty Hours and New
Educational Requirements

ACGME-imposed restrictions of resi-
dents’ duty hours coincided with introduc-
tion of the Outcome Project. Some data
suggested that sleep deprivation-related im-
pairment contributed to harm of both patients
and trainees [25]. Politicization of the Libby
Zion case and others like it had propelled
duty hour restrictions in New York that were
later refined and generalized to the entire
country via the ACGME’s regulatory func-
tion. While the evidence lagged behind the
ideology [26,27], in 2001, duty hours were
restricted to no more than 80 hours/week, 30
hours/shift, no less than 10 hours of rest be-
tween shifts, and 1 day off each week. A sec-
ond revision in 2011 further reduced interns
to no more than 16 consecutive hours. These
rules were assailed for a number of reasons.
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Aside from lacking firm foundation in (pa-
tient) outcomes research, the restrictions sub-
stantially truncated the longest continuous
period that trainees could observe/treat ill-
ness. Since many acute illnesses take longer
than 16 hours to unfold, the restrictions im-
pacted medical training substantively, as well
as logistically. More “hand-offs” were
needed and could contribute to errors not
measured in published studies, while incul-
cating practice of medicine as a form of shift
work (which collides with obligations to pa-
tients). Most important, there was veritably
no data on the impact of duty hours on the
quality of medical education and its out-
comes, i.e., the proficiency and profession-
alism of graduates. Nonetheless, it would be
hypocritical to require inculcation and meas-
urement of professionalism in trainees, while
simultaneously requiring them to practice (as
novices) on vulnerable patients while im-
paired [28] and to subject themselves to
needless personal risks [26]. Negative reac-
tions to duty hours are sometimes conflated
with the Outcome Project because they were
implemented simultaneously. In fact, they
were independent initiatives, except insofar
as both required greater accountability to the
ACGME and public.

RESULTS OF THE OUTCOME
PROJECT

Cons

The ACGME required implementation
of the Outcome Project for programs to re-
main accredited. Resistance was futile, but
neither was it an unequivocal victory. Be-
yond the duty hours morass, David Leach
and colleagues had intended implementation
of competency-based education to be cou-
pled with scholarship to build evidence-
based educational techniques. Despite
repeated entreaties by educational leaders
[29], very few articles have been published
to describe the reliability, validity, and re-
producibility of educational methods for
teaching or evaluating the competencies.

As a result, objective metrics are lack-
ing more than a decade after launching the
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Outcome Project. Even measurement of
medical knowledge — the most time-hon-
ored competency — remains problematic.
Written and, for some specialties, oral/prac-
tical examinations of medical knowledge
and its application are the final threshold of
“Board certification.” But some — espe-
cially cognitive — specialties struggle with
objective tools of measuring medical knowl-
edge during training. For example, the
American College of Physicians explicitly
prohibits use of its yearly Internal Medicine
in-training examinations for any purpose
other than self-improvement of trainees and
programs [30], so a pervasive, and arguably
the most valid, criticism is that the Outcome
Project requires “measurable deliverables,”
i.e., that educators should be accountable for
their graduates’ performance. Yet no data
exist that the final six competencies (or,
more generally, the competency-based con-
struct) are any better than six others that
could have been chosen from the original
84. The Outcome Project was not “evidence-
based,” and there is no objective evidence
that it has positively impacted medical edu-
cation or the health of our population. This
apparent inconsistency does not necessarily
mean that renovations of medical education
were not needed, simply that it would have
been ideal to measure objective parameters
of the system before and after implementa-
tion to determine whether “it’s working,”
i.e., to subject the Outcome Project to the
standards of accountability that it required
of educators.

When challenged with this apparent in-
consistency, Dr. Leach offered that systems
as complex as medical education may be
more amenable to qualitative methods of
evaluation that are non-traditional in med-
ical science, namely “developmental evalu-
ation.” This technique, introduced by
Michael Quinn Patton in 1994, is employed
in “complex systems” like medical educa-
tion to initiate and maintain “continuous im-
provement, adaptation, and intentional
change” [31,32]. Purveyors of this technique
embrace, or at least are comfortable with,
uncertainty (i.e., they don’t need to do a be-
fore-after study with a P-value to feel com-
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fortable with progress) and creatively craft
solutions to local problems through iterative
trial and error problem-solving. To the ex-
tent that the ACGME did not prescribe local
educational practices (to implement the Out-
come Project) and, rather, invited educators
to do so suggests that it actively employed
this methodology. In theory, incremental im-
provements would accumulate — especially
as programs shared their own local innova-
tions — and at some point educators (and
graduates) will look back and conclude
“medical education is a whole lot better now
than when I trained.”

Even though the Outcome Project pro-
vides a common vocabulary and clarifies ex-
plicitly domains of competence and
subdomains of performance in each compe-
tency, there is little objective data to demon-
strate that medical education has improved
since 2001. Indeed, the explicit vocabulary
facilitates opportunities for research regard-
ing educational effectiveness even if educa-
tors have not yet strongly embraced this area
of scholarship [29]. The vocabulary also de-
scribes explicitly domains for crafting
“milestones,” i.e., objective measures of per-
formance, the next phase of the ACGME ed-
ucational revolution.

At the same time, educators may view
the Outcome Project as an “unfunded man-
date.” The task of educators increased expo-
nentially, and many programs did not devote
sufficient resources and extra faculty to ad-
minister it. There are no standards for how
taxpayers’ graduate medical education dol-
lars (which are substantial at $9 to 10 bil-
lion/year) are spent [22,33]. Some programs
plow all the monies into education; others
not so much. There are no requirements for
how GME money is spent and no public re-
porting [34], but the unfunded mandate
should have and could have been funded by
simply coupling the Outcome Project with
greater fiscal transparency [34].

Pros

While it may not be the type of scien-
tific evidence that helps convince physi-
cians, there is an unarguable objective
outcome of the Outcome Project that has
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(peer-reviewed) merit. The Liaison Com-
mittee of Medical Education has embraced
the Outcome Project as one of several con-
structs “of the knowledge, skills, behaviors,
and attitudinal attributes appropriate for a
physician” [35]. The competencies are also
used for mandatory Ongoing Professional
Practice Evaluations of physicians follow-
ing training [36]. The Outcome Project vo-
cabulary is also applied in more recent
Carnegie [37] and Macy Foundation [38]
projects that explore methods to enhance
medical education. Accordingly, even with
the shortcomings outlined above, this med-
ical educational construct has permeated all
levels of medical performance assessment
and practice in the United States, from first-
learners to advanced clinicians. As medical
educators from other countries consider
major redesigns of undergraduate and post-
graduate medical curricula [39,40], both the
Outcome Project and the remarkably simi-
lar CanMeds approach — to define and de-
lineate specific competencies — may
provide a helpful framework or reference.

There is no scientific evidence that
Flexner’s work improved medical education
or health care. Rather, Flexner's revolution
is judged by history as a success. His tem-
plate for undergraduate medical education is
still largely applied in most U.S. medical
schools. David Leach’s project remains a
work in progress, the results of which will
not be known for 10 to 20 years or maybe
never, since the changes afoot in medicine
and society may dwarf any positive or neg-
ative impacts of the Outcome Project. Will
the six competencies defined in 2001 remain
at the core of medical education and per-
formance-assessment in 2101? Only time
will tell. But if so, these innovations could
impact physicians and the millions of pa-
tients they treat as substantially as those in-
troduced by Abraham Flexner 2 centuries
before.
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