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Preface

There are hundreds of books about orthopaedic surgery. The
vast majority deal with evaluation and treatment of specific
orthopaedic problems, especially steps in surgical techniques.
This book is different; it is about providing education to
orthopaedic surgeons. Other books exist about medical edu-
cation, they are more focused on medical students or the
medical specialties. While there are a number of common
aspects to teaching in all specialties, surgical specialties differ
in that competence is developed in the care of surgical
patients and performing surgical procedures.

Surgical education, and in this case orthopaedic surgery,
differs from nonsurgical specialties in that competence also
means being able to perform surgery consistently in a compe-
tent manner. Furthermore, the increased burden of reporting,
documentation, and time constraints have made being an
orthopaedic educator more complex. Twenty years ago, little
preparation was needed to become a program director. Today
it requires a solid understanding of educational principals,
ACGME requirements, and leadership.

The purpose of this book is to provide a single source, in a
concise manner, a resource for those who provide education
to medical students, residents, and faculty development for
the department educators of an orthopaedic department. The
chapters cover the evolution of orthopaedic surgery resi-
dency, how orthopaedic surgery is taught in other countries,
curriculum development, residency organization, feedback
for residents, resident assessment, remediation, teaching sur-
gical skills, faculty development, and medical student educa-
tion. We hope this volume provides a solid foundation for
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those who provide graduate medical education for residency
programs, including educators, faculty, and program directors
and aspiring residents.

Jacksonville, FL Paul J. Dougherty, MD
Rochester, MI Barbara L. Joyce, PhD
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Chapter 1

History of Orthopaedic
Surgery Residency
in the United States

Paul J. Dougherty

Introduction

Beginning with a nascent few programs a hundred years ago,
to over 155 separate residency programs today, there has
been an evolution of residency program structure, content,
and pedagogy that has served to educate new doctors into
trained specialists. The purpose of this chapter is to review
the changes and content for orthopaedic surgery and to docu-
ment the changes in the structure and practice of orthopaedic
education with a particular focus on how orthopaedic surgery
has been taught within the residency program. What were the
structural changes that took place over time? With advances
in the field, how did the content change over time? What
methods were used to provide education of residents? By
viewing orthopaedic surgery residency programs in this lon-
gitudinal fashion, it potentially provides us a road map in
providing future direction to residency programs.

PJ. Dougherty, MD

Department of Orthopaedic Surgery, University of Florida
College of Medicine —Jacksonville, 655 W 8th Street,

2nd Floor ACC, Jacksonville, FL 32209, USA
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Origins of Residency

The idea of a formal residency has its origins with the forma-
tion of formal surgical residencies at Johns Hopkins at the
turn of the last century. Combined with advancements in this
field of orthopaedic surgery, the recognition of an increas-
ingly sophisticated specialty led to the development of an
orthopaedic residency by William Baer M.D. along the lines
of the one created by William Halstead M.D. Baer was a
graduate of the Halstead residency, and was encouraged by
Halstead to develop this new field of orthopaedic surgery.
Baer set up an orthopaedic outpatient clinic in 1900 at Johns
Hopkins and established a residency program, with its first
graduate in 1915. There was one graduate per year until
Baer’s death in 1931 [1]. Osgood at Massachusetts General
Hospital followed in a similar vein in the early 1920s, but estab-
lished a residency that was of a prescribed length: 1-year chil-
dren’s, 1-year adult, and 6 months’ basic science education [2].

Slow development of all specialty education occurred dur-
ing the 1920s and 1930s. There were three commonly accepted
ways of obtaining specialty training. First, doctors who had
already been in practice could attend a “short course” of
orthopaedic surgery, receiving didactics, and perhaps perform
surgical procedures on an animal model. Second, there was
the preceptorship model in which a doctor practiced with
someone in the specialty, learning about the specialty over
time. Third, there was the development of residency programs
which gradually increased over time and ultimately displaced
the other two methods as a means for education. Residencies
gradually became more common as a superior method of
education (as opposed to preceptorship or short courses)
from 1920 to 1945 as a means of standardizing education for
specialties. In conjunction with the development of education
was board certification of all specialties. The American Board
of Orthopaedic Surgery (ABOS) was incorporated in 1934,
around the same time as the fields of general surgery, internal
medicine, and ophthalmology. The ABOS initially had the role
of accreditation and approval of residency programs.
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The 1936 “Rules and Procedures” of the American Board
of Orthopaedic Surgery stipulated new conditions, to go in
effect after 1938, for qualification of Board Certification to
be: “ ... three years of concentrated instruction in orthopae-
dic surgery approved by and acceptable to the board.” and
“ ... have had two years of further clinical experience in the
actual practice of orthopaedic surgery.” and “... must have
knowledge of the basic medical sciences related to orthopae-
dic surgery [3].

By 1943 the requirements had been further refined to “ ...
have served for an approved period ... an internship in a
general hospital approved by the Board” and “ ... should
have served as resident for three years in an orthopaedic
surgery or fellowship in a hospital or medical school approved
by this Board.” Additionally, the curriculum should include
... instruction in the related basic sciences, orthopaedic sur-
gery, of adults and children and the treatment of fractures”
[4]. By 1946, the American Board of Orthopaedic Surgery
had set educational criteria for residency programs.

World War II caused the mobilization of an unprecedented
number of doctors. For example, the US Army went from
about 1200 at the time of Pearl Harbor and peaking at about
47,000 by the end of the war. Returning doctors from over-
seas, as well as new medical school graduates, were interested
in specialty training, which necessitated the need for approved
“training services” by both the ABOS and AMA. By May
1949, there were 257 approved services listed for a total of
787 positions. Positions at hospitals were divided into adult,
children, fracture, and basic sciences [5].

What then was the scope or content of orthopaedic sur-
gery at this time? Willis Campbell M.D. was chairman of the
Campbell clinic in the 1930s and wrote a comprehensive
textbook entitled “Operative Orthopaedics” which was
published in 1939. This textbook is updated with new edi-
tions every seven or so years, and is now in its 13th Edition.
With some limitations, it has been a consistent barometer
for procedures conducted by practicing orthopaedic sur-
geons, and a guidebook for those in training. From the first
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edition of 1200 pages, the text has grown to now four vol-
umes and 4766 pages [6, 7].

The first edition was published at the beginning of World
War II for Europe (1939) but 2 years before US involvement
in the war. Described in this edition were 635 surgical proce-
dures (this number does not include the chapters on “surgical
approaches”). Included in the volume were chapters about
the treatment of polio and acute and chronic bone infection.
Large chapters were devoted to the treatment of fracture
malunions or nonunions.

The second edition came out in 1949 and had grown to two
volumes and approximately 1700 pages in length. Included in
the introduction was the encouragement of the editors to use
the book as a guide for residency training. There were
approximately 740 procedures listed, including the new
“mold arthroplasty” of the hip to treat hip arthritis. For the
treatment of fractures, more extensive description of plates
and screws was made, along with a description of the new
intramedullary nailing of diaphyseal fractures [8].

It is evident that a great deal of thought went into the con-
tent of education, including the clinical problems to be
treated, the requisite basic sciences involved, and rehabilita-
tion. In establishing the early residencies, educators also
advocated progressive responsibility [5]. Dana Street, M.D.
wrote about a program he established for the Veterans
Administration in 1949, stating that in a resident’s final
6 months “he is in complete charge of the ward, and does
most of the surgery on patients ....” Street explained after
rotating as a junior resident, and assisting on cases, that the
senior resident “is supervised for the first case by faculty, and
depending on the residents’ aptitude, may be allowed to
operate without direct supervision.” More complicated cases
were performed with faculty [9].

William Green M.D., at Boston Children’s Hospital,
wrote that an ideal rotation would have enough clinical
material in order to train residents in all facets of patient
care. Furthermore, he recognized that hands-on or active
learning needed to take place and stated: “The men in training
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should do the work; observation is of limited value.”
Progressive, structured independence for resident education
was necessary to ensure that someone was competent at the
end of their training. Green recommended resident auton-
omy coupled with good supervision. “The teaching of sur-
gery must be well supervised. Training should evolve through
assisting and performing operative procedures assisted by a
competent teacher, with progression to more independence
as a senior resident. A man cannot learn surgery unless he
does it” [10, p. 890].

Accreditation

The Residency Review Committee (RRC) for orthopaedic
surgery was formed in 1953 as a committee with represen-
tation from the ABOS and the orthopaedic section of the
AMA. The RRC’s purpose was to accredit residency pro-
grams in the United States. The Liaison Committee on
Graduate Medical Education provided oversight to all
medical specialty RRCs beginning in 1972. The AAOS had
representation on the RRC beginning in 1973. These three
components, ABOS, AAOS, and AMA, have representa-
tion on the current RRC, which has been under the
Accreditation Council on Graduate Medical Education
(ACGME) since 1981.

1950s and 1960s

Orthopaedic practice continued to slowly advance in the
1950s and 1960s. Requirements of a residency program con-
sisted of a preliminary year (or 2) and 3 years of orthopaedic
education.

The 1956 edition of Campbell’s Operative Orthopaedics
had grown to 2124 p. in two volumes, expanding to descrip-
tions of nearly 850 procedures. Polio and skeletal tuberculosis
were still prevalent, and surgeries to care for them were still
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included. The new editors, however, emphasized indications
and contraindications for procedures in caring for patients.
The chapters on fracture malunions and nonunions, as well as
nerve injuries and amputations, were expanded based on
experience and improvements in caring for those types of
patients during and after the Second World War [11].

Orthopaedic surgery was developing as a surgical spe-
cialty in its own right, and by the early 1960s there were
concerns about the loss of part of the specialty to other
disciplines. Orthopaedic surgery had traditionally been
responsible for nonoperative care as well, and there was
concern about the loss of the rehabilitation aspect of the
specialty to the developing field of rehabilitation.
Additionally, there was a tradition in some institutions for
general surgery to also care for patients with acute fractures,
along with orthopaedic surgery. This loss of parts of the spe-
cialty to other disciplines was noted with concern by ortho-
paedicleaders,who felt that continuing to define orthopaedic
surgery as a single broad specialty was important. Such “turf
wars” continue today, with spine care being part of both
orthopaedic and neurosurgery, for example. Fracture care is
now strictly the domain of orthopaedic surgery, whereas
rehabilitation has developed into its own specialty of
Physical Medicine and Rehabilitation (12).

J. Vernon Luck, who was President of the American
Academy of Orthopaedic Surgeons, proposed in 1961 that
after internship, an orthopaedic residency should consist of 2
1/2 years of adult and child orthopaedic surgery, orthopaedic
trauma, hand surgery, rehabilitation, and basic science. For
someone going into a teaching program, he recommended
another 1-2 years in one of the areas so the resident could
obtain proficiency in that area. For someone who was not
going into academics, the last year would be balanced senior
rotations of the above-named areas. A second track would
consist of continued rotations and general orthopaedic sur-
gery for the resident who was going into a general orthopae-
dic surgery practice [12]. Robinson, Chairman of the
Orthopaedic program at Johns Hopkins, felt that offering a
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research year within the orthopaedic residency would be a
way to enhance the academic credentials of a resident. He did
not feel that this program should be offered to all residents,
but more to those who want to do academic medicine [13].

The 1963 edition of Campbell’s Operative Orthopaedics
was 1778 pages in two volumes. There were 925 separate pro-
cedures described. Included in this edition was a new com-
prehensive chapter on hand surgery, as well as a new editor,
AH Crenshaw [14].

Residency programs were evolving as to resident experi-
ence as well, and while no two programs were exactly alike,
some common experiences emerged. First, the total comple-
ment of residents ranged from two to four per year group in
most programs, with programs greater than four per year
group being rare. The number of faculty was also fewer, with
some programs having 24 full-time faculty members at the
home institution. Resident rotations would often encompass
working at a county or university hospital for the majority of
the residency, but they also rotated with select surgeons in
private practice to learn about other techniques. Furthermore,
a required part of the residency was to be exclusively pediat-
ric orthopaedic surgery, often rotating at a pediatric hospital.
Within the main institution, there were often resident-run
clinics which were exclusively supported by residents who
would make all decisions about patient care. Residents saw
patients with fractures or infections in these clinics. While
faculty were available for consultation, the autonomy
provided by these rotations allowed for residents to learn
how to care for patients independently.

In 1963 the American Academy of Orthopaedic Surgeons
offered residents the first in-service examination. This exam
was for residents, provided as a means to practice a written
exam in the format of the ABOS written certification exams.
It was to provide feedback to the resident, as well as the
program, about how well the program was providing overall
education about orthopaedic knowledge. The Orthopaedic
In-Training Exam or “OITE” has been given continuously
since 1963, and most program directors find this a useful
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measure about their resident’s performance relative to the
rest of the programs in the country [15]. Additionally, the
exam has been shown to correlate to the ABOS Part 1 certi-
fying examination [16].

Orthopaedic surgery became better defined during the
1960s, and as a result residents would have rotations on a
general orthopaedic service, possibly hand, and children’s
services. Formal musculoskeletal pathology courses were also
developing as a means to provide resident education (and
those reviewing for their ABOS exams) about musculoskel-
etal oncology, bone infections, and noninfectious diseases
(like Rickets).

There were some outstanding educators. James E Johnson,
M.D., provided generations of orthopaedic surgery residents
in the San Francisco Bay Area a yearly musculoskeletal
review course in the evenings over several weeks prior to the
OITE exams. (There were two military programs, a program
at St. Mary’s Hospital and the University of California at San
Francisco.) He was known for a teaching style in which a resi-
dent was given a pointer (in the latter years, this was a laser
pointer) shown a 35 mm slide of an X-ray of a patient, and
asked successively more detailed questions, until the differen-
tial diagnosis had been obtained along with a treatment plan
determined. For the next patient example, the pointer would
get passed along. Appropriately, he was awarded the “best
teacher” award for several years by the University of
California San Francisco residents. He also provided an
intense review for those in June for those preparing for their
ABOS exams.

Philip D. Wilson M.D., President of the American Academy
of Orthopaedic Surgeons, editorialized in 1973 about the
deficiencies in the education and certification process [17].
He noted: “the first is the failure of our residency programs
to weed out those relatively few individuals with problems of
attitude or with deficiency of psychomotor skills before they
reach the board exam level. The second is the inability, thus
far, to develop examination methods to measure reliably
these two important parameters of an orthopedic surgeon’s
competence [17, p. 861].”
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Educators felt in the late 1970s that orthopaedic surgery
was becoming a larger specialty, requiring more education [20].
In 1978, an extra year was added by the American Board of
Orthopaedic Surgeons to the residency program, allowing for
4 years of residency following internship. The internship itself
was to provide a broad base of education. This was in response
to a perceived increase in the scope of the specialty.

1980s

By 1980, new technologies and procedures had evolved for
orthopaedic surgery. Orthopaedic surgeons were beginning
to perform arthroscopy of the knee, and total knee and total
hip arthroplasties were becoming more common. Fracture
care also became more sophisticated during the 1980s.
Intramedullary nailing of the tibia, femur, and humerus
became more common, for example. Open reduction, inter-
nal fixation became a more reliable procedure, involving
periarticular fractures, including those of the acetabulum.

For the 1980 edition, Campbell’s Operative Orthopaedics
had grown to 2435 pages in two volumes, with a new editor,
AE Edmondson, working with the previous editor AW
Crenshaw [18]. Included was an expanded chapter of hip and
knee arthroplasty and a larger chapter on hand surgery, as
well as an expanded section on fracture care [17].

William Enneking M.D., an orthopaedic surgeon who spe-
cialized in musculoskeletal oncology at the University of
Florida, also known as an outstanding educator of medical
students, residents, fellows, and practicing orthopaedic sur-
geons, noted changes occurring in the practice of orthopaedic
surgery in the early 1980s which were concerning. As a long-
time orthopaedic oral examiner for the ABOS, he noted a
change which gradually occurred in the quality of those sit-
ting for the examinations. While most were competent, there
was a palpable group that was clearly not prepared for prac-
tice. He attributed this decline to a number of factors, includ-
ing resident selection and assessment of residents during
their education [19].
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An orthopaedic resident’s experience in the 1980s empha-
sized more surgery than in previous generations, because of
the advances seen in the operative management of a number
of conditions. While supervision was increased, there still
were rotations for many programs which were very resident
dependent. One example is of the Wayne County Hospital, a
county hospital which served the area near Detroit, Michigan.
One former resident describes being on every other night
call, and on the nights off not leaving the hospital until 9 p.m.
She notes that this rotation was “a rite of passage” for the
residents, and that reputations were made based on the abil-
ity to rotate successfully at the county hospital. Patients were
managed by residents in the clinic, with faculty available for
consultation. Furthermore, decisions to operate were made
by residents, with faculty consultation if needed.

1990s

The 8th edition of Campbell’s Operative Orthopaedics
(A.H. Crenshaw, Ed) was published in 1992 with five volumes
and 3790 p., following relatively quickly the 1987 edition [21].
There were several developments in the new edition, with
newer techniques (for example the inclusion of pedicle
screws for spine surgery, expanded foot and ankle and frac-
ture care). This edition is important, because of the proce-
dures described within the text. Procedures that are part of
general orthopaedic education have not perceptibly changed
since this edition. While some subspecialty items have
changed, common procedures to treat hip and knee arthritis,
rotator cuff tear, hip fracture stabilization, and anterior cruci-
ate ligament disruption are the same today.

The rise of subspecialization (see below) took place begin-
ning in the 1980s and continues today. This led to an increased
proportion of orthopaedic surgeons taking fellowships for
the purpose of having a subset of specialized skills, which also
influenced teaching faculty in residency programs. As teach-
ing faculty became more specialized, there was a gradual shift
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from a general orthopaedic practice towards subspecialty
rotations, thus differentiating the character in some programs
away from what was seen in an average orthopaedic practice
at that time.

As teaching faculty at residency programs increased, some
programs expanded their resident complement, with large
programs having 8-12 residents per year group (40-60 total
residents in a program). These larger programs, though hav-
ing more faculty, did not allow for the close relationships to
develop previously as seen with smaller programs. Larger
programs also tended to have shorter rotations, therefore
allowing less time with the faculty member that had previ-
ously been seen.

Residency programs gradually began to have more sub-
specialization as well. For example, previous residency pro-
grams would have a general adult service or services, whose
goal was to treat a wide variety of clinical problems on a
single team. While exceptions existed, a gradual restructuring
of residency programs to more subspecialty-based rotations
(spine, trauma, adult reconstruction, sports, and foot and
ankle) led to a loss of what a residency graduate would expe-
rience within a general orthopaedic practice. Additionally,
nonoperative treatment or management was gradually
de-emphasized in residency programs, as part of the increased
operative treatment of orthopaedic problems as well as a de-
emphasis on nonoperative care in practices.

2000 Onward

Public outcry about the hours worked by residents, publicized
by high-profile cases such as the Libby Zion case in New York
City, had been a focus since the early 1980s. With the publica-
tion of the Institute of Medicines report 7o Err is Human in
1999, in which the authors concluded that there were poten-
tially 48-98,000 deaths due to preventable errors in US hos-
pitals, increased awareness in quality improvement and
patient safety became part of the training environment [22].
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As part of this, there was increasing public pressure to reduce
duty hours as an effort to improve patient safety. As a result,
duty-hour restrictions (<80 total hours/week, no more than
24 h on duty at a time, no more than 1/3 call, >10-h break
between work days, and an average of 1:7 days off over
4 weeks) were implemented in 2003 [23]. At this point in time,
there does not seem to be discernable difference between
procedures done, OITE exam results, or patient safety [24].
So, while quality of life may have been improved, it does not
appear that educational quality or patient care by residents
has perceptibly changed with the duty-hour changes.
Interestingly, national data does suggest that the average
number of hours worked by orthopaedic residents does not
approach 80 h per week. Other specialties, such as neurosur-
gery and general surgery, have more problems meeting these
requirements. More recent changes, such as limiting PGY1s
to no more than 16 h per day with no 24-h call, have been met
with more resistance. As a result of the study, this last restric-
tion was lifted at the beginning of this academic year (2016).

The six general competencies (patient care, communica-
tion and interpersonal skills, practice-based learning and
improvement, systems-based practice, medical knowledge,
and professionalism) were implemented by the ACGME in
2003 as a means to teach and assess residents in six domains
of competence, regardless of the specialty. The Outcome
Project was initiated as a means to both guide teaching and
provide a means of assessment needed by every physician in
any specialty. The major weakness was that the ACGME or
RRCs did not provide educational content or assessment
tools for any of the specialties. As a result, individual pro-
grams were left to develop both content and assessment tools
on their own. This led to a great deal of dissatisfaction, and
little useful data on how proficient graduates were in these
six domains upon graduation [25].

In an effort to overcome these deficiencies, the Next
Accreditation System (NAS) was developed to help define
the progression of skills a resident should accomplish in order
to complete a program in any specialty. Because differing
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specialties had their own content or topics for patient care and
medical knowledge, each specialty RRC was tasked to develop
a progression of standards, called milestones, for certain topics
within the specialty. For patient care and medical knowledge,
the specialties developed topics and expectations for perfor-
mance at various levels of education, beginning from a novice
to a resident who is ready to graduate. A consensus panel, hav-
ing members of all orthopaedic subspecialties, chose 16 topics
which were thought to represent a cross section of orthopaedic
surgery. Beginning in the 2013-2014 academic year with Phase
1 programs (orthopaedic surgery was one), residents were to
be assessed in the six general competencies with defined gen-
eral expectations at differing levels of training in the program.
Milestone evaluations for every resident are reported every 6
months for what rotations have been done over the previous 6
months. Within the individual program, the milestone evalua-
tions were made by a new committee, the Clinical Competency
Committee, which consists of faculty only who utilize all resi-
dent evaluations (from faculty, patients, nursing, OITE, proce-
dure logs, etc.) to determine what progress a resident has made
during the previous 6 months [25].

Operative procedure data was recorded and reported begin-
ning in 2004, in which the reported procedures were tabulated
for the program and compared nationally. Using data from the
graduates, the RRC looks at reported overall procedure logs to
determine whether the scope and breadth of procedures are
adequate, when compared to programs in the rest of the coun-
try. Beginning in 2012, case volume minimums were also
recorded in 15 categories, thought to represent common proce-
dures in general orthopaedic surgery (for example, hip and
knee arthroplasty, carpal tunnel release, and hip fractures).

Categorical Orthopaedic Internship
At this same time, the orthopaedic categorical internship was

implemented in 2013, which increased the number of months
for orthopaedic surgery rotations from 3 to 6 months in the
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PGY1 year. By having an increased number of orthopaedic
surgery rotations, an earlier exposure to orthopaedic surgery
was thought to be beneficial, given the increased complexity
of residency. By decreasing the rotations on general surgery
specialties to allow for more orthopaedic rotations may have
had unintended consequences, however. General surgery had
much greater difficulty adjusting to the duty-hour require-
ments, and lessening the pool of available interns to work on
those services intensified the crisis for general surgery interns
and duty hours. Additionally, the specialization of the intern-
ship, while better for orthopaedic exposure, did not allow for
those who did not match into orthopaedics but took another
internship, to match into a PGY?2 slot if there was an opening
in an orthopaedic program [26].

Also beginning in the 2013-2014 academic year, ABOS
initiated a program of intern surgical skills composed of 17
modules for introduction to key surgical skills. Topics included
internal and external fixation, adult reconstruction, suturing
and knot tying, team training and patient safety, fluoroscopic
imaging, and operating room setup. All residency programs
were to conduct this education, using the modules provided
by the ABOS, to provide a comprehensive foundation for
earlier orthopaedic surgical education [26].

Clinical Learning Environment

The Next Accreditation System also initiated Clinical
Learning Environment Review (CLER) as part of a broader
initiative to focus on continued improvements in the educa-
tional learning environment. Institutions were evaluated on
how well they provided support in a clinical learning environ-
ment. While this included duty-hour compliance at the insti-
tution, they provided oversight for patient safety and quality
improvement, in particular looking at transitions to care, pro-
fessionalism, and supervision. While this oversight was man-
aged by the institution’s Graduate Medical Education office,
orthopaedic surgery residents are expected to participate in
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quality improvement projects and have designated curricu-
lum focused on quality improvement and patient safety [27].

The Rise of Fellowships

As the field of orthopaedic surgery has become more com-
plex, there has been an increase in subspecialization. Hand
surgery was the first fellowship that evolved after World War
I, as a field to combine the expertise of plastic surgery, neu-
rosurgery, and orthopaedic surgery. Sterling Bunnell, M.D.,
was asked by the US Army Surgeon General, Norman
T. Kirk, M.D., to help set up specialty centers for hand sur-
gery at Army Hospitals throughout the country [28]. Dr.
Bunnell closed his practice in San Francisco and toured the
Army hospitals which were considered hand referral centers,
providing education for surgical management and rehabilita-
tion of hand problems. The American Society for Surgery of
the Hand held its first annual meeting in 1946, and its
members were composed of doctors who ran the first hand
centers for the Army. Subsequently, hand surgery fellowships
were open to those in plastics, orthopaedic, and general sur-
gery. While hand surgery was the first subspecialty, orthopae-
dic surgery remained largely the realm of the core specialty.

Subspecialization in orthopaedic surgery began in the
1970s with the advent of the American Society of Sports
Medicine (1972), followed by a Musculoskeletal Tumor
Society (1977). The 1980s saw initial meetings for the
Pediatric Orthopaedic Society of North America (1983), the
North American Spine Society (1985), and the Orthopaedic
Trauma Association (1987). The Association of Hip and Knee
Surgeons was formed in 1991.

The rise in fellowships led to concern about how educating
fellows would influence the core residency program.
Educators were divided on the effects of fellows on resident
education, some describing a positive teaching effect for the
residency program, whereas others felt that resident partici-
pation in cases is lessened [29-32]. Because of this, the
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ACGME began accreditation for fellowships (hand, pediatric
orthopaedics, trauma, sports, musculoskeletal tumor, and
adult reconstruction) in the 1980s [30]. Spine and foot and
ankle accreditation was offered in the early 1990s.

In mid-1995, approximately 62% of those taking the
American Board of Orthopaedic Surgeons Part II Certifying
Examinations reported having fellowships of at least a year
in length [30]. In 2013, 90% of those taking the Part II exam
had taken a fellowship [33]. Reasons for taking a fellowship
are multifactorial. Some residents apply because they feel
that it enhances their “marketability” to find a job after train-
ing. Others apply to enhance their skill set in a subspecialized
field, hoping to practice in that field upon graduation.
Another reason offered is that an individual residency pro-
gram may be lacking in certain educational opportunities for
a resident and therefore must be made up postgraduation.
Urbaniak cited the growth of faculty at academic medical
centers, with his own Duke program increasing 400% in the
previous 25 years, yet with a decrease of 30% in residents
[32]. Certain aspects of a fellowship appeal to subspecialized
faculty. The fellow is more capable to handle more aspects of
patient care, therefore allowing them to act as extenders for
the faculty. Fellowships tend to also be more of an appren-
ticeship, with longer rotations with faculty. This apprentice-
type relationship may be more rewarding to faculty, along
with the focus of conferences and research projects in the
faculty’s own subspecialty area.

Depending on the fellowship, a person’s practice post-
graduation may in fact be more general orthopaedic surgery
rather than their subspecialty choice. For example, the most
common fellowship is in the area of sports medicine. The
average graduate will join a practice and often do general
orthopaedic surgery while building up their subspecialty
practice. So, the additional education may not be needed
depending on the practice a graduate begins after
fellowship.

Do residency graduates need a fellowship? The answer to
this question may lie in data from the American Board of



Chapter 1. History of Orthopaedic Surgery Residency 17

Orthopaedic Surgeons Part II examination results. The
ABOS examinations are practice based, and 6 months of
procedure log data are submitted to the ABOS within the
first 2 years postgraduation. The examination is held after
22 months’ postgraduation practice. The exam is based on the
individual’s collected and submitted cases during this period
of time. In a similar manner, orthopaedic surgeons who recer-
tify must submit 6 months of procedure logs with outcomes
prior to the recertification examination. The top 15 proce-
dures done for initial Part II examinees and of the recertifica-
tion examinee (recertification is required to maintain ABOS
certification every 8-10 years) are shown in Table 1.1. For the
initial examinee, all of the procedures listed come under the
purview of general orthopaedic surgery [33]. For those that
are recertifying, spine procedures are increased when com-
pared to the initial Part II examinees. So, in practice, the most
common procedures do not require subspecialized education
of a fellowship.

Defining the scope of capabilities for an orthopaedic sur-
geon is important for credentialing, board certification, and
educational content. Recently, Kellam et al. surveyed practic-
ing general orthopaedic surgeons as part of a General
Orthopaedic Competency Task Force (GOCTF) to help
determine just what practice skills a general orthopaedic sur-
geon should have to be safe in practice [33]. The authors
described two areas. First, what medical knowledge or office
skills should an orthopaedic surgeon have to evaluate a
patient and to either treat or refer a patient? Second, what
procedures should a general orthopaedic surgeon be capable
of performing? The authors compared their results of a sur-
vey of 150 practicing “general orthopaedic surgeons” to pro-
cedures reported by candidates on the initial Part II Board
Certification. The authors found a strong correlation between
what a self-identified general orthopaedic surgeon reported
to those reported with the Part Il examinations. The authors
are recommending a content of practice for general ortho-
paedic surgeons which is the educational goal of an orthopae-
dic surgery residency program.
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TaBLE 1.1 ABOS procedures for 2012

List of the top 15 procedures reported by those who were Part
II candidates and those who are MOC diplomates (10 plus
years in practice) in 2012

Part 11 candidates:

29881 Arthroscopy, knee, surgical; with meniscectomy
(medial or lateral, including any meniscal shaving) including
debridement/shaving of articular cartilage (chondroplasty),
same or separate compartment(s), when performed

64721 Neuroplasty and/or transposition; median nerve at carpal
tunnel

29826 Arthroscopy, shoulder, surgical; decompression
of subacromial space with partial acromioplasty, with
coracoacromial ligament (i.e., arch) release, when performed

20680 Removal of implant; deep (e.g., buried wire, pin, screw,
metal band, nail, rod, or plate)

27447 Arthroplasty, knee, condyle and plateau; medial and
lateral compartments with or without patella resurfacing (total
knee arthroplasty)

29877 Arthroscopy, knee, surgical; debridement/shaving of
articular cartilage (chondroplasty)

29888 Arthroscopically aided anterior cruciate ligament repair/
augmentation or reconstruction

27236 Open treatment of femoral fracture, proximal end, neck,
internal fixation or prosthetic replacement

11012 Debridement including removal of foreign material at
the site of an open fracture and/or an open dislocation (e.g.,
excisional debridement); skin, subcutaneous tissue, muscle
fascia, muscle, and bone for Grade I, II, IIIA and Grade IIIB)

27130 Arthroplasty, acetabular and proximal femoral prosthetic
replacement (total hip arthroplasty), with or without autograft
or allograft

27245 Treatment of intertrochanteric, peritrochanteric, or
subtrochanteric femoral fracture; with intramedullary implant,
with or without interlocking screws and/or cerclage
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TABLE 1.1 (continued)

List of the top 15 procedures reported by those who were Part
II candidates and those who are MOC diplomates (10 plus
years in practice) in 2012

29827 Arthroscopy, shoulder, surgical; with rotator cuff repair

29880 Arthroscopy, knee, surgical; with meniscectomy

(medial and lateral, including any meniscal shaving) including
debridement/shaving of articular cartilage (chondroplasty),
same or separate compartment(s), when performed

26055 Tendon sheath incision (e.g., for trigger finger)

27244 Treatment of intertrochanteric, peritrochanteric, or
subtrochanteric femoral fracture; with plate/screw type implant,
with or without cerclage

MOC diplomats top 15 procedures:

29881 Arthroscopy, knee, surgical; with meniscectomy
(medial or lateral, including any meniscal shaving) including
debridement/shaving of articular cartilage (chondroplasty),
same or separate compartment(s), when performed

27447 Arthroplasty, knee, condyle and plateau; medial and
lateral compartments with or without patella resurfacing (total
knee arthroplasty)

29826 Arthroscopy, shoulder, surgical; decompression
of subacromial space with partial acromioplasty, with
coracoacromial ligament (i.e., arch) release, when performed

29877 Arthroscopy, knee, surgical; debridement/shaving of
articular cartilage (chondroplasty)

27130 Arthroplasty, acetabular and proximal femoral prosthetic
replacement (total hip arthroplasty), with or without autograft
or allograft

64721 Neuroplasty and/or transposition; median nerve at carpal
tunnel

29880 Arthroscopy, knee, surgical; with meniscectomy

(medial and lateral, including any meniscal shaving) including
debridement/shaving of articular cartilage (chondroplasty),
same or separate compartment(s), when performed

(continued)
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TABLE 1.1 (continued)

List of the top 15 procedures reported by those who were Part
II candidates and those who are MOC diplomates (10 plus
years in practice) in 2012

29827 Arthroscopy, shoulder, surgical; with rotator cuff repair

20680 Removal of implant; deep (e.g., buried wire, pin, screw,
metal band, nail, rod, or plate)

29888 Arthroscopically aided anterior cruciate ligament repair/
augmentation or reconstruction

29824 Arthroscopy, shoulder, surgical; distal claviculectomy
including distal articular surface (Mumford procedure)

63047 Laminectomy, facetectomy, and foraminotomy (unilateral
or bilateral with decompression of spinal cord, cauda equina,
and/or nerve root([s] [e.g., spinal or lateral recess stenosis]),
single vertebral segment; lumbar

26055 Tendon sheath incision (e.g., for trigger finger)

22612 Arthrodesis, posterior or posterolateral technique,
single level; lumbar (with lateral transverse technique, when
performed)

29823 Arthroscopy, shoulder, surgical; debridement, extensive

The 12th edition of Campbell’s Operative Orthopaedics
was published in 2012, with 4664 pages of content for the
four-volume set. While including refinements and increased
electronic media, as well as an electronic version, the content
had not changed over the preceding two editions when
reviewing those topics of a general orthopaedic surgeon.

Summary

Orthopaedic surgery residency education has evolved since
the early twentieth century to its present state of providing
high-quality operative surgeons to care for the public. At the
time of this writing, orthopaedic surgery residency programs
have undergone major structural changes over the past 3
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years. It remains to be seen how the NAS, intern surgical
skills, and resident duty hours have affected resident educa-
tion. Education should be based on what the future needs of
the population might be, providing doctors who are skilled to
treat that population. In doing so, future planning should be
oriented towards establishing a cohesive educational struc-
ture and content for orthopaedic surgery of the future, and
building education towards serving that goal.
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Chapter 2

Orthopaedic Education
in Other Countries

Paul J. Dougherty

Introduction

Orthopaedic education in other countries around the world
shows a rich variation in how education is provided. The pur-
pose of any graduate medical education program is to pro-
vide competent practitioners who will meet the needs of the
country. The three countries described here, India, the UK,
and Germany, provide a glimpse of how the structure of
graduate medical education has recently changed to meet the
needs of both patients and the individual learners (Fig. 2.1)
[1-3].

This chapter hopes to explore how orthopaedic residen-
cies are presently organized in each country, what recent
changes have occurred, and what are the strengths and weak-
nesses of each country’s programs.
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India

India is the second most populous country in the world, 1.25
billion in 2013, with a very diverse economy and somewhat
differing medical burden than is seen in Western Europe and
the United States. There are also less doctors in India,
0.7/1000 population versus the 2.45/1000 seen in the United
States [4]. Because of poverty, the burden from infectious
disease remains relatively higher than in Western countries
[5, 6]. Safe drinking water remains a problem for a large seg-
ment of the population. Tuberculosis remains prevalent in
India [5, 6]. That said, there have been tremendous strides
over the last 50 years to decrease this disease burden.
Because of improvements in public health, there has been an
increasing proportion of the population deaths attributed to
trauma rather than infectious disease [5]. The practice of
orthopaedic surgery has also changed. Orthopaedic surgery
practice still continues to be largely for the treatment of
trauma and infections, but steadier progress has been made
for a segment of the population to have care available for
elective spine, adult reconstruction, and sports diagnoses [1,
5]. Therefore, the practice of orthopaedic surgery is slowly
infusing more sophisticated (and expensive) care commonly
seen in Europe and the United States.

Medical College

Unlike the United States, students in India enter medical
school after graduating high school. The criterion for admis-
sion into medical school is based upon a national written
examination. India has a large number of schools and
applications. Because of this, the single written examination is
generally the criteria for admission [1, 6].

Upon completion of medical school, students earn a
Bachelor of Medicine and Bachelor of Surgery (MBBS) degree.
Following completion of basic medical training, students enter
a 1-year Compulsory Rotating Residential Internship (CRRI).



28 P.J. Dougherty

This program is similar to a rotating or transitional internship.
Upon successful completion of the CRRI, medical students
receive medical college diplomas [1, 6].

Medical school candidates are exposed to a wide variety of
specialty areas that serve the needs of the country prior to
making their selection of career. This differs from the
American experience, in which a medical student generally
applies for specialty training at the end of their third year in
medical school.

In order to apply for residency specialty training, MBBS
graduates must pass a national-level and/or state-level “post-
graduate entrance exam”—a written exam that is the decid-
ing factor for placement in postgraduate training.

Residency

Basic Surgical Education

Currently, residents in India can obtain orthopaedic surgery
education via three main pathways: a university-based
Masters (MS Orthopaedics) program, a Diplomate of
National Board (DNB) program, and a Diploma in
Orthopaedic Surgery (D.Ortho) program [1, 5, 6, 7].
Residents can earn a Master of Surgery degree in ortho-
paedic surgery, MS (Orthopaedics), upon successful comple-
tion of a 3-year orthopaedic specialty training program. In
order to gain eligibility for an exit examination, residents
must pass the standard national curriculum for resident expo-
sure and education, and successfully complete a required
thesis. The curriculum covers all aspects of general orthopaedic
surgery, including pathology (which itself deals with condi-
tions especially common in India, in particular infections and
tuberculosis). According to the Medical Council of India,
there are 225 MS (Orthopaedics) training programs available
to residents. For the 2012-2013 years, 919 slots were available
for the first-year postgraduate orthopaedic class [8]. That
number is quite small when considering the population of the
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country. Just what the “right number” might be is hard to
discern when considering the size and scope of the entire
Indian health system.

Like other countries, orthopaedic surgery is a popular spe-
cialty for postmedical school education, and the need for
further specialists is warranted. Candidates who fail to earn
admission into the MS programs can also apply for the 3-year
Diplomate of National Board (DNB) program in
nonuniversity-affiliated hospitals. In order to gain enrollment
in DNB courses, MBBS students must take a national-level
common entrance examination conducted by National Board
of Examination. D.Orth candidates who wrote a thesis and
have 2 additional years of education may also be eligible to
take the DNB exams. Qualified MS (Orthopaedics) candi-
dates may take the exit examination for DNB without any
further training. The course structure is on par with the
Medical Council of India’s recognized courses [1].

Recognizing the overwhelming interest in obtaining a MS
(Orthopaedics) degree, the Medical Council of India super-
vises another pathway for entrance into orthopaedics called
the Diploma in Orthopaedic Surgery (D.Orth) program. In
2013, the 2-year D.Orth program offered 110 courses with 309
first-year seats available. This program is to provide gradu-
ates who will provide care in areas of limited resources with
a more limited scope than seen with the 3-year curriculum.

Senior Education

Further training as a senior resident in orthopaedic surgery is
available in few select states/universities/hospitals. Senior
resident training runs for a further 3 years, and is less struc-
tured than the MS education. The senior resident will care for
patients along with faculty members at their hospital. The
senior resident is also given more autonomy to run their own
operating room and clinic, with indirect supervision of a fac-
ulty member. Admission for a senior residency is based on
recommendations and interviews. Each institution is slightly
different, but generally, it takes 3 calendar years to complete
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a senior residency. There are even fewer senior resident posi-
tions available than those at the MS-level program. Therefore,
not all Masters graduates will receive further training.

Candidates who did not succeed in obtaining a senior
resident position are also deemed to be orthopaedic sur-
geons and are authorized to practice the specialty. However
due to their insufficient surgical experience many will opt
for a junior staff position under the indirect guidance of a
senior surgeon. Others may work in a less served area prac-
ticing office orthopaedics and a few basic surgical proce-
dures [1, 5].

Fellowship training, beyond Senior Residency, is offered
by the National Board of Examinations in hand and micro-
vascular surgery, spine, and trauma. These 2-year fellowships
are available postgraduation, but usually have no more than
ten spots available for the entire country [1, 5].

Strengths

There are a number of strengths to Indian orthopaedic
medical education. Senior orthopaedic residents work in a
more traditional model. They will run their own operating
room while in the supervision of a consultant. This allows
for autonomy and developing surgical skills in a safe
environment. As a senior resident’s skills progress, he or she
is given more autonomy. Under this system, the senior resi-
dent must demonstrate the ability to care independently for
patients.

The Indian medical education is provided in English, and
both junior and senior residents are exposed to the world’s
leading medical journals for orthopaedic surgery.
Additionally, textbooks are printed in English, allowing for a
broad exposure to world orthopaedic surgery. Since (MS
Orthopaedics) training is provided in high-patient-popula-
tion institutions, the trainee learns how to utilize his or her
basic skills in decision making and handling large patient
loads.

Although tuberculosis and polio are not commonly
found in the United States, Indian orthopaedic education
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emphasizes these diseases, as well as neglected fractures and
clubfoot. Caring for these diagnoses serves the needs of the
country’s patient population [5, 6].

Limitations

As orthopaedic care in India has become more complex,
Indian orthopaedic surgeons have noted that the Masters-
level training in India is not comprehensive enough, and some
graduates may have insufficient training to practice indepen-
dently. Future modifications should include a longer residency
program (possibly adding 1-2 years of mandatory education),
and create mechanisms (such as board certification processes)
that ensure physician competence. Furthermore, emphasis on
preparing graduates to care for common problems in India,
such as tuberculosis or neglected fractures, could be improved.
These further educational opportunities for MS/DNB gradu-
ates must be readily available [5, 6].

Conclusion

Given the relative shortage of doctors to the population, the
limited resources available to care for patients, and the wide
variety of diagnoses orthopaedic surgeons are expected to
treat, Indian education has made tremendous strides to pro-
vide the best for the most people.

UK

The UK includes a population of 64.1 million people (2013)
within its borders. There is an abundance of physicians
in the UK (2.81/1000 population) vs. the United States
(2.45/1000 population) [2, 4]. Healthcare in the UK is largely
provided by the National Healthcare Service (NHS) which
also provides the financing of graduate medical education.
Graduate medical education in the UK recently restructured
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with the goal of improving trainee experience. In 2005, the
Modernizing Medical Careers program changed the orga-
nizational structure of all postmedical school training in the
UK due to concerns about excess length of training and a
lack of supervision [8]. The goals were to include standard-
ization of education and training to produce “high-quality,
well-trained, accredited doctors.” A more formalized struc-
ture of feedback and assessment has also been implemented
to document the progress of trainees [8]. Additionally, the
European Union’s European Work Time Directive (EWTD)
reduced the number of hours any employee could work
(including those in graduate medical education training)—
from 56 to 48 h per week [9].

Orthopaedic Training: The Foundation Years

Medical school is a 5-year program, beginning after second-
ary (high) school. Graduates obtain a “Bachelor of Medicine,
Bachelor of Surgery” which is abbreviated in a variety of
ways (MB BS, BM BCh, MB BCh, MB BCh BAO, etc.),
depending on the institution. All are equivalent degrees,
which allow the graduate to be qualified for further
education.

Orthopaedic registrar education is divided into three
phases: the “foundation years,” core surgical training, and
then higher surgical training. In the foundation years (FY1-
2), the new physician obtains further education regarding
basic patient care skills. These years (Fig. 2.1) are similar to
an internship in the United States, with exposure to differ-
ent medical areas, providing broad exposure to other medi-
cal conditions. During the first 2 years, the trainee is eligible
to take Part A of the Member Royal College of Surgeons
exam.

Orthopaedic education in the UK is described as Trauma
and Orthopaedic (Tr & Orth), recognizing the need to care
for patients who have sustained trauma, and the large depen-
dency on the healthcare system to care for patients with
fractures [10].
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Core Specialty Education

The next level of training, called core specialty training (CT1
and CT2), is appointed by competitive interview. Core spe-
cialty training begins after the foundation years, and is con-
sidered the initial surgical specialty training. There are
run-through programs, in which the candidate progresses
directly to the later years of surgical training. Those who are
in run-through programs are designated as specialty trainees
(ST) instead of CT1 and CT?2. Specialty trainees may rotate
in no more than two related surgical fields for up to 6 months
each. The first year (CT1 or ST1) focuses on the care of
trauma patients, the management of simple fractures, and
principles of both internal and external fixation. The second
year, CT2/ST2, builds on the previous year, developing more
extensive surgical skills for fracture fixation (intra-articular,
open, and hip fractures for example), and initial exposure to
elective types of procedures. During the second year, the
trainee is eligible to take Part B of the Member Royal
College of Surgeons exam, consisting of a patient-based sim-
ulation exam (objective structured clinical exam) [12].

Alternate Pathway if Unsuccessful Core
Training

At the end of CT2, trainees who have been unsuccessful in
passing the Member Royal College of Surgeons exam or
who have not gained a National Training Number for ST3-8
training may apply for a further year in core training for
experience, undertake a clinical fellowship (junior posts
which do not have official recognition for training), or apply
for a Specialty Doctor/Non-Consultant Hospital Doctor
post. Specialty Doctor posts are permanent subconsultant
career posts. Doctors who have worked in these posts for
several years can apply to the General Medical Council for
Specialist registration if they have equivalent experience to
a day 1 Consultant, and have passed the Fellow of the Royal
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College of Surgeons (FRCS) (Tr & Orth) examination. This,
however, is a lengthy process and the award is by no means
automatic [12].

Higher Surgical Training

Appointment to a Higher Surgical Training post (ST3-8) is
by competitive interview. Scotland and England run a com-
petitive single-center multi-station interview. Wales and
Northern Ireland each run their own multi-station inter-
views. The job specification is centrally determined by the
Orthopaedic Specialist Advisory Committee and ratified
by Health Education England. In England, the number of
posts is set by the Centre for Workforce Intelligence, which
may not reflect the needs of the specialty. The devolved
regions are able to set their own recruitment numbers. In
any given year, between 120 and 150 ST3s will be appointed.
There are generally between five and ten applicants for
each post [14, 15].

At the end of the intermediate years, considered ST3-6,
the trainee gains experience with various subspecialties, such
as foot and ankle, hip, knee, shoulder/elbow, and hand.
Rotations are structured for 6 months in length, and may be
at other institutions than the main teaching hospital [15].

After ST6,2 additional years of training (ST7-8) are con-
ducted to further refine the skills in general orthopaedic
surgery and trauma, along with additional clinical training
in a specialty area [8, 10]. The trainee is now eligible to take
the examination to become a FRCS (Tr and Orth). Trainees
should have a minimum of 1800 cases recorded in their log-
books (assisted and performed), encompassing the general-
ity of Trauma and Orthopaedic Surgery by the end of ST6.
They are also expected to perform at least 12 index proce-
dures. Trainees must show evidence of undertaking one
audit each year, including two completed audit cycles.
They are also expected to present two research presenta-
tions at national meetings and publish two peer-reviewed
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publications. Trainees may undertake full-time research
during their training, but will only gain 6 months’ recogni-
tion for this, regardless of the time in research. The recogni-
tion of time spent in research is conditional on successful
completion of a research degree or publication of the results
of research [2, 8, 10].

Upon completion of the 6-year Higher Surgical Training
program, a trainee applies to the Joint Committee on Surgical
Training for a Completion of Training certification. When this
is awarded, the trainee is enrolled on the Specialist Register
of the General Medical Council as an Orthopaedic Specialist.
This entitles the trainee to practice as an orthopaedic special-
ist in any European Union member state. At this stage, most
trainees elect to undertake a further period of fellowship
training in their chosen subspecialty [2, 8, 10].

Strengths

As it is presently constituted, orthopaedic training takes
place within a clear framework, defining what is expected of
the trainee, trainer, and training program [10-12]. The trainee
portfolio provides clear and detailed evidence of a trainee’s
progress against defined standards, and helps to distinguish
between successful and failing trainees. The latter can be
identified, and targeted training can be instituted. The rela-
tionship between trainer and trainee requires a significant
investment in time and effort but delivers a clearer under-
standing of what is needed for training [2, 10-12].

For a program director, guidelines help confirm that train-
ing posts are appropriate for trainees and ensure that provi-
sion of training is considered by medical management.

Limitations

While it is unclear just what effect the EWTD has had on
orthopaedic education, it is felt that with the increasing
complexity of the field and the decreased amount of time
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available for work, educational programs will need to be
made longer [10, 13, 17, 18].

Prior to the Modernizing Medical Careers program, more
autonomy was possible for the trainee to run their own “list”
of operating room. Less challenging cases could be per-
formed independently, with indirect supervision of a consul-
tant (faculty or fully trained supervisor). More challenging
cases would have help readily available.

While having clear guidelines is helpful, setting specified
numerical targets in 12 index operations is a skewing surgical
experience. What started as a competency-based training
program, allowing each trainee to develop skills at different
rates, has now become driven by quantity. Good trainees are
diverted from gaining a breadth of surgical experience by
focusing on “getting their numbers” [11, 16].

A further impediment to a trainee’s surgical experience is
the widespread use of the independent sector for provision of
elective orthopaedic surgery. In order to meet waiting time
targets, the National Health Service transfers patients to the
private sector for surgery. These are often more straightfor-
ward cases, which would be ideal for training, but are lost to
the pool of training.

Germany

There is a high physician density within Germany, 3.89/1000
population, when compared to the United States (2.45/1000
population) [4]. This makes the practice of medicine one of
the most competitive in the world.

Although education in Germany is free to the student,
there is a high competition to get into certain fields, with
medicine the most competitive—only about 5% of the top
students will get admitted, based on grades, or a combination
of grades and/or the results of a specialized test for medicine.
Medical school in Germany generally takes a minimum of
6 years to complete. The first 2 years are equivalent to a col-
lege education, consisting of topics such as physics, chemistry,



Chapter 2. Orthopaedic Education in Other Countries 37

and biochemistry. The second part of medical school is almost
purely clinical, consisting of rotations in internal medicine,
general or orthopaedic surgery, and a 4-month rotation of the
student’s choice. The sixth year is similar to a general rotating
internship in the United States, after which the new graduate
(usually about 24 years of age) is eligible for medical licen-
sure in a similar manner to an internship graduate in the
United States [19].

Residency

Historically in Germany, postgraduate orthopaedic surgery
education was surgery based, with 6 years of general surgery
the basis of any kind of further subspecialization (cardiovascu-
lar, thoracic, plastics, trauma, etc.). Along with the develop-
ments of the AO (Arbeitsgemeinschaft Osteosynthese, ASIF)
starting in 1958, the orthopaedic trauma subspecialization
began to develop and there was a dramatic increase in the sur-
gical case load for fracture, most importantly because suddenly
techniques became available to stabilize all kinds of truncal and
extremity injuries. This generated the identification of another
subspecialty, the Unfallchirurg. This expert was expected to be
able to take care of all injuries, including the surgical fracture
care. The Unfallchirurg would be a surgeon who in the United
States today would have the expertise of orthopaedic trauma,
general surgery, and acute care surgery [2, 20].

German orthopaedic surgery postgraduate training
changed from “orthopaedics and traumatology” to orthopae-
dic surgery in 2003 to match similar educational residency
programs in the European Union (Fig. 2.1). This was done for
two main reasons. First, by 2003, medical educators believed
that 6 years of preliminary general surgery education was
excessive, leading to longer postgraduate training plus educa-
tion in areas not commonly practiced by an orthopaedic sur-
geon. The US and other systems served as a template as well,
allowing for more focused education covering a broad spec-
trum of orthopaedic surgery. Second, leaders from German
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residency training programs realized that standardization of
training in Europe would allow for easier migration within
the European Union. More importantly, a standardized cur-
riculum allows for more consistent education and postgradu-
ation performance. The move to a more uniform, streamlined,
and focused educational residency program led to a decrease
in government costs and allowed for more potential years as
a practicing surgeon [20-23].

German orthopaedic residency takes about 6 years to
complete. There are two initial years of “common trunk rota-
tions” which expose the resident to different specialties,
much like a surgical internship. These rotations are similar for
a number of specialties. Following this, there is a year of “gen-
eral related rotations” which are more specific to the field of
orthopaedic surgery, followed by another 3 years of ortho-
paedic specific education [2,20-22].

This new structure for German orthopaedic surgery resi-
dency is a large departure from the previous educational
experience. German doctors ultimately spend less time in
training to become practicing orthopaedic surgeons (from 11
to 6 years total). That being said, the new residency model is
more consistent with programs seen in other countries and
the European Union. It is hard to assess how well these
changes help produce better doctors when compared to other
countries, and there is not a “universal formula for the best
residency program,” although a Europe-wide respected
board of trauma surgery qualification exists (the European
Board of Surgery Qualification [EBSQ]). The EBSQ is a
standardized exam that consists of an oral exam, a written
test, and an exam to assess the ability to speak and under-
stand the English language. It is held annually during the
German Orthopaedic meeting and in association with the
European Society of Trauma and Emergency Surgery [20].

Another change is the new German residency structure
that allows for the program Chairman to determine when the
resident is actually ready to graduate, as opposed to a resi-
dent completing the program based only on strict time guide-
lines. This allows for more time in training to develop skills at
an individual’s pace. As residency programs tend to be
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smaller (2-3 per year group), the ability to provide more
individual education throughout the residency is a benefit.
Future initiatives, in which the resident rotations become
more focused in both content and assessment, are being dis-
cussed by German orthopaedic educators. This trend is also
occurring in other countries. With US residency programs, the
decision to delay graduation based on performance is more
difficult because of the perception that residency is complete
when the 5 years of residency is complete. Knowing that
variation occurs with student abilities makes this “one-size-
fits-all” standard unlikely.

German Fellowships

A fellowship for elective orthopaedic surgery (arthroplasty)
or orthopaedic trauma generally follows training. There are
prerequisites for those that chose to work in a certified
arthroplasty unit or a Level 1 trauma center. Further special-
ization in either “specialized trauma surgery” or “specialized
orthopaedic surgery” requires another 2 to 3 years of training.
“Specialized trauma surgery” requires an additional 420 sur-
gical cases [21-22].

Other fellowships do exist in Germany, but differ in struc-
ture and content from those in other countries. There are
“extra qualifications” (“zusatz weiterbildung”) in “special
orthopaedic surgery” which are an additional 36 months’
education. In the United States, orthopaedic fellowships are
generally 1 year in length.

Limitations

Both faculty and those in training have raised concerns that
there is insufficient time for certain rotations to provide con-
tinuity of care or sufficient surgical volume, though recent
documentation shows that residents can document adequate
case volumes. The European Working Time Directive offi-
cially allows for a total 48 h of in-house service per week.
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The application of the European Working Time Directive has
been slow to occur, and residency training programs across
the European Union were initially given several years to
phase in the work-hour restrictions. Concerns regarding the
rigid time directives still remain, and some flexibility in these
rules for those in training to assure adequate breadth of expe-
rience will still need to be discussed [2, 21, 25].

To put the work-hour restrictions in perspective, Luring et al.
surveyed orthopaedic training programs in Germany to deter-
mine how many of the procedures were performed by trainees
as opposed to faculty [24]. For 35,654 knee arthroscopies, 49%
were performed by senior surgeons, 28% by junior attendings,
and 27% by trainees. Of 30,642 shoulder arthroscopies, the per-
centages were 78%, 18%, and 7%, respectively. Of 31,138 knee
arthroplasties, the respective percentages were 80%, 14%, and
7%. The authors concluded that there are opportunities to
improve the hands-on experience of those in training.

Researchers conducted a survey of academic Orthopaedic
Chiefs or “Chefarzten” from the German Society of Trauma
and the German Society of Orthopaedic Surgery to assess
their perception of the capabilities of new graduates (“new
specialist”) in clinical knowledge and patient care [20]. A
survey sent to 954 (220 respondents) Chairmen (Chefarzte/
Chefarztinnen) showed a perception of limited competence
for the graduates. Respondents felt that only 52% of new
graduates could handle standard surgical approaches to
large joints, and only 24% could independently conduct
standard surgical procedures. A recent survey voted against
a reduction of the minimum number of surgical cases
required by graduates, and are interested in keeping the spe-
cialty primarily operative in nature. Additionally, the survey
also reported that 86% of those surveyed felt that surgery
should be done by the residents themselves, with appropri-
ate supervision. This concern about graduates being ready to
practice is found in other countries. For example, a recent
survey of orthopaedic program directors in the United
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States found that only 17% agreed that all graduates were
ready to be attending surgeons.

Conclusion

These three examples are of how individual nations meet
their orthopaedic education needs. Graduate medical educa-
tion in all three countries is done to provide a sufficient sup-
ply of trained orthopaedic surgeons who can care for the
population.

Indian orthopaedic education is designed to produce com-
petent practitioners through various pathways, allowing for a
needed volume of orthopaedic surgeons with various skill
levels with 2- and 3-year programs, with a select few going on
to have senior resident education. Because of higher work-
loads, residents get autonomy as they demonstrate compe-
tence in certain clinical areas. This allows for demonstration
of being able to independently practice before the comple-
tion of the educational process.

In Europe, changes with the EWTD have placed con-
straints on the ability to provide sufficient clinical experience
within the allotted amount of time for residency has led to
discussion about extending the time in training. Additional
changes seen in both the UK and Germany has been a more
focused training program. In the UK, education has become
shortened and more prescribed, without being a registrar for
several years. In Germany, the elimination of the general sur-
gical education prior to orthopaedic surgery-specific training
has led to a shortening of the basic orthopaedic education in
that country.

Finally, educators in all countries recognize the gradual
increase in the complexity of the specialty. In all examples,
there has been a trend to streamline the education, as well as
discussion about increasing the amount of training needed to
be proficient in the specialty.



42

P.J. Dougherty

References

10.

11.

12.

13.

14.

. Dougherty PJ, Sethi A, Jain AK. Orthopaedic surgery education

in India. Clin Orthop Relat Res. 2014;472(2):410-4.

. McAlinden MG, Dougherty PJ. Orthopaedic education in the

United Kingdom. Clin Orthop Relat Res. 2014;472:1697-702.

. Pape HC, Dougherty PJ. CORR (®) curriculum—orthopaedic

education: the evolution of orthopaedic surgery education in
Germany. Clin Orthop Relat Res. 2015;473:2464-8.

. CIA World Fact Book. https://www.cia.gov/library/publications/

the-world-factbook/fields/2226.html Accessed Nov 7, 2016.

. Jain AK. Current state of orthopedic education in India. Indian

J Orthop. 2016;50(4):341-4.

. Arora A, Agarwal A, Gikas P, Mehra A. Musculoskeletal train-

ing for orthopaedists and nonorthopaedists: experiences in
India. Clin Orthop Relat Res. 2008;466:2350-9.

. The Medical Council of India. http://www.mciindia.org. Accessed

Nov 7, 2016.

. House of Commons Health Committee. Modernizing medical

careers, vol. 2. Written evidence. http://www.parliament.the-
stationery-office.co.uk/pa/cm200708/cmselect/cmhealth/25/25ii.
pdf. Accessed Feb 24,2014.

. Tooke J, Ashtinany S, Carter D, Cole A, Michael J, Rashid A,

Smith PC, Tomlinson S, Petty-Saphon K. Aspiring to excellence.
The final report of the independent inquiry into modernizing
medical careers. Chiswick: Aldridge Press; 2008. p. 1-238.
Invaparthy P, Sayana M, Maffuli M. Evolving trauma and ortho-
paedics training in the UK. J Surg Ed. 2013;70:104-8.

Joint Committee on Surgical Training. Guidelines for the award
of CCT in Trauma and Orthopaedic Surgery. http://www.jcst.
org/quality_assurance/Docs/cct_guidelines_to. Accessed Jan 10,
2014.

British Orthopaedic Association. The surgical pathway. http:/
www.boa.ac.uk/training-education/the-surgical-training-process/
Accessed Nov 7,2016.

Centre for Workforce Intelligence. Medical Specialty Workforce
Factsheet. Trauma and orthopaedic surgery. http://www.cfwi.org.
uk/publications/trauma-and-orthopaedic-surgery-cfwi-medical-
fact-sheet-and-summary-sheet-august-2011. Accessed Nov 11,
2016.

General Medical Council. http://www.gmc-uk.org/doctors/statis-
tics.asp. Accessed Jan 20, 2014.


https://www.cia.gov/library/publications/the-world-factbook/fields/2226.html Accessed November 7
https://www.cia.gov/library/publications/the-world-factbook/fields/2226.html Accessed November 7
http://www.mciindia.org
http://www.parliament.the-stationery-office.co.uk/pa/cm200708/cmselect/cmhealth/25/25ii.pdf
http://www.parliament.the-stationery-office.co.uk/pa/cm200708/cmselect/cmhealth/25/25ii.pdf
http://www.parliament.the-stationery-office.co.uk/pa/cm200708/cmselect/cmhealth/25/25ii.pdf
http://www.jcst.org/quality_assurance/Docs/cct_guidelines_to
http://www.jcst.org/quality_assurance/Docs/cct_guidelines_to
http://www.boa.ac.uk/training-education/the-surgical-training-process/
http://www.boa.ac.uk/training-education/the-surgical-training-process/
http://www.cfwi.org.uk/publications/trauma-and-orthopaedic-surgery-cfwi-medical-fact-sheet-and-summary-sheet-august-2011. Accessed Nov 11
http://www.cfwi.org.uk/publications/trauma-and-orthopaedic-surgery-cfwi-medical-fact-sheet-and-summary-sheet-august-2011. Accessed Nov 11
http://www.cfwi.org.uk/publications/trauma-and-orthopaedic-surgery-cfwi-medical-fact-sheet-and-summary-sheet-august-2011. Accessed Nov 11
http://www.gmc-uk.org/doctors/statistics.asp
http://www.gmc-uk.org/doctors/statistics.asp

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Chapter 2. Orthopaedic Education in Other Countries 43

Frostick S, Baird E, Bale S, et al. Specialist training in trauma
and orthopaedics. Curriculum August 2013. London: British
Orthopaedic Association, Royal College of Surgeons; 2013.
Pitts D, Rowley D, Sher L. Assessment of performance in ortho-
paedic training. J Bone Joint Surg Br. 2005;87:1187-991.
Marron CD, Byrnes CK, Kirk SJ. An EWTD compliant shift
rotation decreases SHO training opportunities. Ann R Coll Surg
Engl. 2005;87(Suppl):246-8.

Wilson T, Sahu A, Johnson DS, Truner PG. The effect of trainee
involvement on procedure and list times: a statistical analysis
with discussion of current issues affecting orthopaedic training
in UK. Surgeon. 2010;8:15-9.

Chenot JF. Undergraduate medical education in Germany [in
German]. Ger Med Sci. 2009;7:2.

Niethard M, Depeweg D. 6 years after reformation of the spe-
cialty training reglementation—is there still room for improve-
ment? [in German]. Z Orthop Unfall. 2010;148:471-5.

Chances and risks of a new residency program for ortho-
pedics and trauma surgery [in German]. Z Orthop Unfall.
2013;151:126-8.

Achatz G, Perl M, Stange R, Mutschler M, Jarvers JS, Miinzberg
M. How many generalists and how many specialists does
orthopedics and traumatology need? [in German]. Unfallchirg.
2013;116:29-33.

Pape HC. Restricted duty hours and implications on resident
education-are different trauma systems effected in a different
way? Injury. 2010;41:125-7.

Luring C, Tingart M, Beckmann J, Grifka J, Bathis H. Surgical
training in orthopaedic and trauma departments in Germany [in
German]. Z Orthop Unfall. 2010;148:466-70.

Mauser NS, Michelson JD, Gissel H, Henderson C, Mauffrey
C. Work-hour restrictions and orthopaedic resident education: a
systematic review. Int Orthop. 2016;40(5):865-73.



Chapter 3

Curriculum Design
for Competency-Based
Education in Orthopaedics

Barbara L. Joyce and Kathleen McHale

Background of Competency-Based Education

External factors, such as increasing public and governmental
pressure to train competent physicians, prompted the
Accreditation Council of Graduate Medical Education
(ACGME) and American Board of Medical Specialties
(ABMS) in 1999 to introduce a model of competency-based
education for physician training and certification. The
ACGME and ABMS identified the following competency
domains: Medical Knowledge (MK), Patient Care (PC),
Interpersonal and Communication Skills (ICS),
Professionalism (P), Systems-based Practice (SBP), and
Practice-based Learning and Improvement (PBLI) [1].
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Moving from a process and structure model of training to a
competency-based model of training produced a transforma-
tional shift in physician training. Residency training programs
had to redesign curricula, develop more robust assessment
tools, improve training through the use of continuous
improvement techniques, and create a greater curricular
focus on topics such as quality and safety, communication
skills, and professionalism. This large-scale initiative was
named the Outcome Project, as a means of highlighting the
importance of educational outcomes in physician training [2].

Competency-based medical education (CBME) is an edu-
cational approach that utilizes domains of competence and
their educational outcomes as an overarching framework for
training [3-5]. Competency domains encompass broad
domains of knowledge, skills, and attitudes [1, 2]. Each com-
petency domain is further delineated into specific sub-
competencies which specify the knowledge, skills, and
attitudes trainees should acquire within each larger compe-
tency domain [1, 2]. The ACGME phased in accreditation
requirements requiring that all graduate medical education
(GME) training programs develop competency-based curri-
cula, as well as, identify the educational outcomes of training.
The background and training of the traditional surgeon edu-
cator have been devoid of education theory—the basics of
teaching and evaluation. Consequently, many programs
struggled to redesign curricula in attempts to meet accredita-
tion requirements, and were unable to identify educational
outcomes. For many, the competencies were too abstract, and
did not provide a clear-cut way to identify appropriate assess-
ment methods or tools. Metrics at the individual and the
program levels were deficient or misdirected. Swing (2007)
acknowledged that the paradigm shift to competency-based
education was arduous for graduate medical education, but
stated that progress had been made in expanding perceptions
about physician competence, as well as expanding the field’s
understanding of how to best assess trainees [2]. The ACGME/
ABMS competencies reflected early attempts at providing a
common language and framework for competency-based
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GME, but fell short in providing robust educational out-
comes at the individual and program levels [2].

In 2013, the ACGME introduced the Milestone Project [6].
The milestones were designed to define benchmarks of resi-
dent achievement for each of the sub-competencies. Ideally,
the milestones assist the trainee with charting a course of
learning and will provide faculty with key benchmarks the
resident should achieve during training. The milestones were
organized along a developmental continuum from novice to
expert, which reflected increasing professional competence
[6, 7]. Individual resident performance data can be aggre-
gated to form a snapshot of program performance on each of
the milestones. Clinical Competency Committees were
formed to determine each resident’s performance on the
milestones based on aggregate assessment data [6]. More
recently, Entrustable Professional Activities (EPAs) have
been introduced in some specialties, such as Internal Medicine
and Pediatrics, but have not yet been introduced in
Orthopaedic Surgery (at the time of writing this chapter)
[8-10]. “EPAs are those professional activities that together
constitute the mass of critical elements that operationally
define a profession” [10, p. 544]. EPAs reflect routine activi-
ties of physicians, whereas competencies describe abilities at
a particular point in training or in a specific context [11].
Please see Fig. 3.1 for a hierarchical depiction of EPAs, com-
petencies, sub-competencies, and milestones (Fig. 3.1).

Orthopaedic Surgery was one of the initial seven special-
ties to adopt milestones as a framework for resident assess-
ment. Workgroups, consisting of experts in orthopaedic
surgery, identified 16 milestones, based on key surgical proce-
dures in orthopaedic surgery. The milestones were reflective
of knowledge and skill in Medical Knowledge and Patient
Care [11]. In addition, an additional nine milestones were
written for four of the generic core competencies (P, ICS,
PBLI, and SBP). However, the orthopaedic surgery mile-
stones have not been outlined for the entire six domains of
competence and sub-competencies required for completion
of training.
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(Entrustable
Professional
Activities)

Domains of
Competence

Domains of
Competence

FiGure 3.1 Depiction of EPAs, competencies, and milestones

In fact, the orthopaedic surgery milestones that have been
developed have met with criticism. Van Heest and Dougherty
(2015) argued that some procedural milestones may need to
be modified to reflect more common procedures in orthopae-
dic surgery, and advocated for more research on appropriate
assessment methods and tools. In addition, these authors
argued that the milestones should undergo further research
to establish them as valid metrics at the individual and pro-
gram levels. Research must continue to establish strong and
valid assessment tools for the milestones that are pertinent to
surgical practice [12].

Backward Design: A Method for Writing
Competency-Based Curriculum

Conducting a Needs Analysis

The first step in creating a competency-based curriculum is
conducting a needs analysis to determine the key concepts
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and skills that are taught on a specific rotation or educational
experience. A needs analysis should incorporate accredita-
tion requirements, current gaps in the curriculum, and best
educational practices in the specialty. A needs analysis will
determine where a particular rotation or educational experi-
ence curriculum may need to be revised. Some programs may
have an educational committee that can be charged to do this
work. Other programs may need to create one and should
include the program director, core clinical faculty from differ-
ent subspecialties, and residents. Newer program directors
may need to consult with or survey their subspecialty peers at
the institution. Consulting with program directors from other
institutions may also be helpful.

Writing competency-based curriculum for other educa-
tional experiences in the program is strongly suggested. These
educational experiences may include didactics, simulation,
journal clubs, quality improvement curriculum, etc. Using a
standardized process, such as the one described, may be help-
ful. Utilizing the help of others, such as the Educational
Committee within the program, key clinical faculty, senior
residents or fellows, and program coordinators, may reduce
the burden on the program director.

It is important to refer to the ACGME accreditation
requirements in order to ensure that the curriculum meets
appropriate standards, and to remain aware of ACGME
updates to these standards. The ACGME Common Program
requirements are a set of requirements common to all train-
ing programs, regardless of specialty. These requirements can
be found on the ACGME website [13]. The specific curricular
requirements for Orthopaedic Surgery Residency and
Orthopaedic Surgery Fellowships are found on the ACGME
website [14]. Program requirements are categorized as core,
outcome, or detail. Core requirements refer to essential edu-
cational structures, processes, or resources required across all
graduate training programs. Outcome requirements refer to
measureable educational outcomes characterized as the
knowledge, skills, or attitudes residents or fellows should
demonstrate at key points in training. Detail requirements
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describe specific structures, processes, or resources required
to meet the core requirements.
Other important sources to review include:

1. A review of the orthopaedic surgery milestones [11].

. Current curriculum for each rotation.

3. A focused discussion, with residents and core clinical fac-
ulty, to determine whether there are content gaps, proce-
dural gaps, or opportunities for improvement in the current
curriculum: Information gleaned from the ACGME annual
review process may also help to identify curricular gaps.

4. Feedback from Clinical Learning Environment Review
(CLER) visits can be useful.

5. A discussion with the Designated Institutional Official
(DIO) to determine if there is a plan to develop institu-
tional curricula, with a surgical focus, for the four com-
petencies: Interpersonal and Communication Skills,
Professionalism, Practice-based Learning and Improvement,
and Systems-based Practice.

6. A review of board certification requirements.

7. Curricula from other institutions.

[\

Writing competency-based curricula for an orthopaedic
surgery residency is a time-consuming task, but can be made
easier by using an instructional design model to align out-
comes (milestones) with objectives and competencies.
Backward design is a three-step goal-directed process to
align outcomes and curriculum with national standards [15].
Backward design is predicated on the following principle
identified by Stephen Covey: “Begin with the end in mind”
[16]. It is important to know the end result (educational out-
come) and to construct curriculum to meet that result. In
medical education, curriculum is generally constructed begin-
ning with content and, then, attempting to link content to
outcomes. This method often falls short in identifying specific
outcomes, and communicating those outcomes to learners. The
backward design model consists of three steps: identify desired
results (outcomes such as milestones), determine acceptable
evidence (assessment methods or tools), and plan learning
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experiences and instruction (objectives and teaching strate-
gies). Backward design encourages an educational focus on
the outcomes of a particular educational experience, and is an
instructional design model directly in alignment with compe-
tency-based education. Figure 3.2 describes a step-by-step
guide that can be used by program directors and faculty to
create competency-based curriculum.

This guide contains components of backward design prin-
ciples, which have been blended with ACGME accreditation
requirements, providing a systematic process for creating cur-
riculum. Program directors should begin by including a broad
description of what the resident or fellow might learn during
this rotation. The purpose of this description is to help orient
the learner to the overall structure of the rotation. It may also
be helpful to include an overall description of the setting, any
specific requirements, level of supervision, any educational
resources provided, and any other important features of this
rotation. Once the description is written, the step-by-step guide
can be useful in articulating the goals and objectives and edu-
cational outcomes of the rotation or educational experience.

Milestones (ldentify Desired Results)

Resident performance on the ACGME Orthopaedic Surgery
Milestones is the educational outcome expected at the end of
each rotation. The milestones may vary from rotation to rota-
tion, and not all milestones or competencies may be addressed
on a particular rotation or educational experience. Program
directors should list the specific milestones (outcomes) that are
covered by the rotation in their curriculum document. Many
orthopaedic surgery rotations may last a few months, and occur
multiple times during training. The curricular document should
list each iteration (PGY2, 3, etc.) and reflect the milestones for
that particular iteration. The milestones described for the rota-
tion may remain fairly consistent over the training period; how-
ever, resident or fellow progress on the milestones should
increase as they become competent or proficient. Specifying the
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Not all competencies or sub-competencies may be covered during a specific rotation

FIGURE 3.2 A step-by-step guide to create competency-based
curriculum
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milestones and level of performance to be reached by trainees
helps them develop a road map for learning.

Assessment Methods or Tools (Identify Evidence)

This second step in the backward design model articulates
appropriate assessment methods or tools to provide evidence
for attainment of the milestones covered on the rotation and
link the methods or tool to the milestones. The linking can be
done by using codes or abbreviations. Multiple assessment
tools, reflective of an overall assessment system, should be
used, and aggregated to form a snapshot of resident or fellow
performance on particular milestones. Important assessment
methods to consider include longitudinal direct observation
tools, multisource feedback, and performance audits. These
assessment methods capture a picture of a resident’s actual
performance. Additional assessment tools might include case
logs, in-training examination scores, patient surveys, simula-
tion, and rating scales. The rotation curriculum should list the
specific assessment methods or tools so trainees can identify
how they will be assessed and the certifying body can see the
process for evaluation. The ACGME Milestones Guidebook
provides an overview of milestones, assessment, and best
practices related to creating an assessment system [17].
Assessment tools should be specified for each time residents
or fellows rotate through a particular rotation. It may also be
helpful to include statements about when and how feedback
occurs. Helping residents incorporate feedback into their
own learning plan helps them to refine knowledge and skills.

Plan Learning Experiences

Rotation Goals

Educational goals are broad statements describing what the
learner will gain from the rotation or educational experience.
Goals are not necessarily measurable and, typically, provide the
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“big picture” of the rotation or educational experience. Goals
for a rotation do not contain discrete knowledge, skills, or atti-
tudes which can be measured. Goals articulate the overarching
concepts trainees will learn during the experience throughout
all iterations of the rotation and at the same time should
address the six competency domains. In some ways, they might
be thought of as a “mission statement” for the rotation.

Examples

1. On the ortho trauma rotations, residents will learn to pro-
vide culturally competent patient-centered care to trauma
patients, and communicate effectively with the patient’s
families, and the care team.

2. On the ortho trauma rotations, residents will self-reflect to
identify their own limitations, develop a plan to remediate
those learning gaps, and use evidence-based approach to care.

Objectives

Objectives, on the other hand, are statements that reflect the
knowledge, skills, or attitudes residents should acquire during
the rotation. Knowledge objectives reflect the concrete
knowledge trainees will gain on a rotation as a result of vari-
ous educational experiences, and are generally acquired
through didactics, self-directed learning, or feedback. Skill
objectives reflect a wide variety of skill sets such as proce-
dural skill sets, communication skill sets, diagnostic and
patient management skill sets, among many others. Attitude
objectives represent those attitudes that trainees develop as
part of the process of professional identity formation.

Writing objectives can be challenging and poses a number
of questions which may require consultation with peers in
and out of the home institution. How does one choose the
core concepts taught on the rotation? How granular does one
get when writing objectives? How does one identify key con-
cepts taught on a rotation in an efficient manner, given the
complexity of medical training? How does one link these
objectives to the competencies and milestones?
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For many orthopaedic surgery programs, rotations on a
particular service (i.e., orthopaedic trauma) may occur multi-
ple times throughout training due to staffing requirements and
availability and level of training material. It is important to
start by delineating core concepts residents will learn during
the rotation, and to group objectives based on the year of train-
ing. Given the complexity of medical training, rotation objec-
tives should specify the broad skills and knowledge obtained
on the rotation, without becoming too granular. For rotations
that span years, it is helpful to separate out the objectives by
year so trainees and faculty can identify skill sets and expecta-
tions for learning and assessment. The art is to specify the
objectives for each year without being too restrictive or overly
vague in order to facilitate implementation and assessment.

Rotation objectives should be structured to provide an action
verb that reflects application of knowledge and demonstration of
skill. Bloom’s Taxonomy is a well-recognized resource for identi-
fying appropriate verbs that reflect increasing knowledge and
skills [18]. Verbs such as demonstrate, appraise, maintain, prac-
tice, or perform are examples of verbs that require more complex
cognitive skills. Verbs, such as “know” or “understand,” may not
communicate to trainees and faculty the complexity of the skill
or knowledge required in a residency or fellowship setting. A
simple format, such as the one that follows, may be helpful:

At the end of the rotation, the (insert year of residency
or fellowship) should (insert verb) (insert skill). (Code
for milestone(s)).

Link the objective to the particular milestone by using
abbreviations in parenthesis. By linking the objective to a
specific milestone, it will guide the program director in iden-
tifying the particular milestone(s) to be assessed on the rota-
tion. See Fig. 3.3 for an overview of this process.

Some rotations in orthopaedic surgery are repeated numer-
ous times throughout training. The expectations of the residents
and their ability to perform tasks increase with each iteration of
the rotation. It is important to capture the increased complexity
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Description of Rotation

¢ Include an overall description including setting, level of supervision, any educational
resources provided, and any other important features of this rotation.

Identify Desired Results: Milestones Addressed on this Rotation:

¢ List which milestones are addressed on this rotation

Identify Evidence: Assessment Methods:

¢ List assessment tools used on this rotation.

Rotation Goals:

¢ List broad educational goals for the rotation.

Rotation Objectives

Identify key concepts residents learn on the rotation

Determine which action verbs accurately depict skill level

Link these objectives with the specific milestones

If residents are assigned multiple times to this rotation during training, then separate out
the objectives by years (i.e. PGY1, PGY2, PGY3, PGY4, PGY5). The objectives should
reflect increases in skill or knowledge and an increase in independence.

Not all competencies or sub-competencies may be covered during a specific rotation.

FIGURE 3.3 Overview of the curriculum design process

in the objectives. One way to do this is to use verbs that reflect
increasing levels of complexity or skills. The following objec-
tives illustrate examples of the increased complexity of skills
reflected in the objectives for an orthopaedic trauma rotation.
Pay close attention to the knowledge and skills required for a
rotation and capture those in the objectives.

PGY 2 years (length of time is 3 months)

1.

2.

The resident will demonstrate basics of adult trauma inpa-
tient management (MK, PC).

The resident will demonstrate basic surgical skills by assist-
ing in the OR and perform simple cases (i.e., fixation of a
fracture) under supervision (MK, PC).

. The resident will demonstrate the ability to manage

straightforward postsurgical cases (MK, PC).

PGY 4

1.

2.

The resident will be able to interpret advanced imaging
studies for various orthopaedic conditions (MK, PC).

The resident will be able to perform simple fixation of frac-
tures of ankle, hip, etc. (MK, PC).

. The resident will perform effective clinical assessments in

the orthopaedic surgery clinic (MK, PC).
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PGY 5

1. The resident will perform appropriate surgical procedures
on a full range of fractures or dislocations of moderate
complexity (MK, PC).

2. The resident will perform complete and effective assessment
in clinic on a wide range of complex patients (MK, PC).

3. The resident will supervise junior residents and other
members of the health care team in the examination of the
patient and development of a treatment plan (MK, PC,ICS).

Rotations which only occur once during training, such as
pediatric orthopaedics, may only need one set of objectives
covering the six domains of competence.

Putting It All Together

Competency-based curriculum is challenging to write and it is
critical that the outcomes, assessment methods, and teaching
objectives and strategies be carefully aligned. It may be help-
ful to assemble a team of key clinical faculty who are familiar
with each of the rotations and begin to identify where mile-
stones are taught, the assessment system and where specific
tools fit in, as well as key objectives for rotations. A tip to
writing objectives is to identify the key concepts or skills that
residents need to acquire during that rotation. Once those
key concepts are identified, using the format described above
may help with writing the objective. The objectives should
link to a milestone(s), and clearly displaying that link by the
method described above will help the faculty and resident
know what they need to teach/learn, and specifically what
milestone is addressed.

Challenges
Writing a competency-based curriculum may feel a lot like

“rearranging the deck chairs,” but it is necessary to provide
a road map for trainees and faculty that clearly lays out
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learning expectations, assessment methods, and milestones for
achievement. Creating this type of curriculum requires time, a
precious resource in graduate medical education. Hopefully,
the step-by-step guide will minimize faculty time by providing
a systematic process to create competency-based curriculum.
In some cases, the current curriculum can be transformed into
a competency-based curriculum with minimal effort.

It is critical to keep in mind that EPAs may come to
orthopaedic surgery. EPAs, which are broad professional
skill sets measured primarily by direct observation or other
workplace assessment, are composed of a number of compe-
tency domains and will add another layer of complexity to
the curriculum. Ideally, they can be incorporated into this
template at the beginning by simply adding a separate head-
ing and linking competencies and milestones to them.
Conversations about developing standardized curriculum in
orthopaedic surgery at the national level may help program
directors organize and implement competency-based educa-
tion more easily.

Conclusion

Clear, concise objectives linked to assessment methods and
milestones will create a common understanding of the con-
tent of the rotation for the faculty and the resident. Backward
design is an instructional design model that provides clarity
in highlighting educational outcomes, identifying assessment
methods, and linking those to the actual content of the rota-
tion [15]. Following the stepwise process described in this
chapter helps faculty create rotation-specific curricula that
link educational outcomes with teaching content.
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Chapter 4

Teaching as Coaching

Deana M. Mercer, Marlene A. DeMaio, Daniel C. Wascher,
Paul G. Echols, and Robert C. Schenck Jr.

Relevance and Benefits of Coaching:
From Residency to Practice

Coaching is considered a learned skill. There are those who
are innately better at the challenge, but coaching is an ability
that is learned, and even those successful “natural” coaches
can improve their abilities. A basic understanding of the dif-
ferent components involved in the process can be helpful in
guiding the coach, which in turn creates a platform for the
“coached” to be successful. Coaching is an accepted prac-
tice in many professions and activities, particularly sports,
performing arts, music, and public speaking. Numerous
textbooks and popular instructional books describe and tout
the irreplaceable benefits of good coaching. It has not been
traditionally embraced by surgeons, most likely because the
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majority of teaching uses the instructor/teacher-centered and
apprenticeship methods. However, coaching has particular
relevance and benefits for anyone learning orthopaedics. In
this chapter, we present benefits of, examples of, and general
guidelines for coaching.

Coaching is important in that orthopaedic surgeons in the
modern healthcare environment cannot learn everything
needed for a successful 30-year career from lectures, printed
materials (books, journals), videos, residency, or fellowship.
Many challenges that physicians will encounter in their
career are poorly taught during training and are rarely the
subject of presentations at meetings or journal articles. Some
examples of these challenges are acquiring leadership skills,
navigating changes in practice, managing an orthopaedic
business, or developing research ideas. Atul Gawande was
one of the early proponents of “being coached” as a surgeon
in a similar successful approach he had used in playing tennis
[1]. In the end, nothing really beats experience, and learning
from the experienced is invaluable be it sports, medicine, or
even parenting. Coaches are those that have had years of
opportunity to make mistakes and learned valuable lessons
from those errors. This knowledge from experience can be
transferred to the learner in many ways, one of them being
one-on-one coaching. The advantage of one-on-one coaching
is that it is individualized and focused on the needs of the
student. Each learner has different needs; the coach is
responsible for identifying these needs and recognizing the
best method of instruction for that particular person. Lastly,
coaching involves observing, with recommendations for the
coached to practice or incorporate suggestions in their daily
work ... or tennis.

Most commonly, the most successful coaches are those
who have had years of opportunity to garner and reflect on
experience, which includes wins and losses, successes and
failures, as well as perfection and mistakes. Lauded coaches
commonly have the ability to understand outcomes, causal
relationships, and preparation. Such individuals are able to
see why what seemed like a good idea was not. They are able
to backpedal and see where the unintended consequences
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occurred and then make adjustments. Interestingly, some of
the best coaches were average or below-average performers
in their areas of expertise.

Coaching and Mentoring: There Is
a Difference

There are differences between coaches and mentors.
Interestingly, a coach may have skills that include mentoring
but a mentor is not a coach (Table 4.1). Both may be focused
on accomplishing a task, but the manner of the approach is
different.

Coach: The word “coach” stems from the Hungarian word
kocsi, meaning to transport people from where they are to
where they want to be [2]. In today’s world, a coach is usually
defined as someone who teaches and trains an athlete or a per-
former. It is a private instructor who has expertise in a particular
subject. The first known use of the word “coach” as an instructor
or teacher dates back to 1830 at Oxford, when the coach would
“carry” the student through the examination [3]. In sports, the
first known use of the word was in Europe in the 1860s, in which
the word was used to describe the instructor of the 1859 English
Cricket Team [3, 4]. Today, almost all professional athletes and
performers have at least one coach. A modern coach may be a
teacher, leader, motivator, and critic. However, the use of
coaches is rare within medical professions [5].

TaBLE 4.1 Coach?® versus mentor

Variable Mentor Coach®
Age Often older than student Any age
Life skills Yes Often no
Knowledge and education  Yes No
Team skills No Yes
Task Yes Yes
Involved in a sport Often no Yes

*Coaches can be mentors: fairness, integrity, motivation
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Mentor: Similar to a coach, a mentor is someone who
teaches, helps, or advises a less experienced, often younger
individual. A mentor is a trusted counselor and guide, who
can also be a tutor but most importantly is a role model.
Learners tend to hold their mentors in high regard and
attempt to emulate their skills and persona. This concept of
mentorship stems back to ancient Greece [6]. Mentor was the
son of Heracles and also a friend of Odysseus, and Odysseus
entrusted Mentor with the education of his son Telemachus.
The first modern known usage of “mentor” was in 1699 in Les
Aventures de Télémaque by Francois Fénelon [7]. Mentor was
the main character in this book that remained popular until
the eighteenth century. Mentor denounced war and imperial-
ism while promoting a federation of nations to work together,
and altruism. The character enforced the continued use of the
noun mentor who wisely advised and taught.

Although mentors and coaches both aim to assist learners,
the method of guidance is different. Simply put, mentors are
role models, whereas coaches are critics. Other distinctions
include long-term or short-term instruction and general or
specific goals, respectively [8]. The coach aims to help address
immediate problems for the learner, with the goal being
improvement of a particular performance feature.

So What Is a Coach?

A coach is a teacher, leader, motivator, and critic, with typi-
cally more experience than the learner. Interestingly coaches
may not be the most talented performers in their field but
compensate for lack of skill with a tireless study of the
“game.” The coach helps the athlete/surgeon capitalize on
individual strengths and helps the player/surgeon adjust for
deficits. The coach typically stays in the background, observes,
teaches strategy and technique, and also organizes a team to
maximize overall performance (Table 4.2).

In a coaching relationship, both the coach and the athlete are
invested. Chemistry does matter, and thus some coach-athlete
relationships do not work and this is an important note for the
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TaBLE 4.2 Surgical techniques

Technique Definition*
Competency An ability or skill
Proficiency Advancement in knowledge or skill; the quality

or state of being proficient

Mastery Knowledge or skill that makes one master of a
subject; command

aMerriam Webster Dictionary. Competency, proficiency, mastery
(2017). https://www.merriam-webster.com/. Accessed 10 Jan 2017 [9]

surgeon looking for a coach. The sooner this chemistry is appar-
ent, the better, as both parties can then move forward or
reevaluate the relationship. With coaching, both parties share
ideas and can benefit and learn from each other. Criticism is
always difficult to accept, yet learners, when employing the
coaching model, must accept scrutiny to allow the coach to
identify not only magnificence but also deficiencies. Similar to
chemistry, the sooner this exchange of information is stream-
lined, the sooner can coaching-type relationships become effec-
tive and productive. For surgeons with an independent mind set
and confidence, the importance of accepting scrutiny and criti-
cism is a necessary ingredient for success. If the surgeon is not
“coachable” then the concept and approach of coaching are not
going to be successful. From the start, a coach must express
what the learner does not want to see or hear to help maximize
performance. Good coaches break performance down into
components and critique and enforce deliberate practice.
Obstacles to being a good coach include a lack of attention to
detail, rigidity, and ego. Clearly the successful coach, especially
in medicine, must be facile in communicating, especially with
topics that the coached may not want to hear.

Coaching in Teaching

Coaching is directly related to the teacher quality. In general,
younger teachers are more amenable. Obstacles to being
a good coach include fear, unhealthy paranoia, ego, and


https://www.merriam-webster.com/

66 D.M. Mercer et al.

insecurities. Good coaches break performance down into
components and critique and enforce deliberate practice [1].

Coaching in Surgery

As noted above, Atul Gawande popularized the concept of
coaching in surgery with his essay in the New Yorker [1]. He
noted that after 8 years of practice, his skills and complica-
tion rate had plateaued. He wanted to continue to improve
as a surgeon but found an absence of relevant mentors or
coaches. Gawande noted that traditionally, once a surgeon
completed residency and fellowship training, no formal
method existed for improving one’s skills under the guid-
ance of a “coach.” He found personalized and individualized
instruction lacking. He approached a senior surgeon to spe-
cifically review his performance and from this improved
multiple parts of the procedure.

Gwande cites Jim Knight, Ph.D., Director of the Kansas
Coaching Project, to emphasize some key elements that he
concluded were important for surgical coaching. These points
are as follows: learning may be directly related to the quality of
the teacher; coached teachers are more effective than teachers
who are not coached; younger teachers are more amenable to
being coached; and some concerns that the teachers had about
being coached included fear and insecurity.

Furthermore, in surgery, coaching may be seen as a sign of
weakness and inadequacy. There is a perception that only
incompetent surgeons need coaches. Yet, we know that virtu-
ally all successful professional athletes, singers, and Oscar-
winning actors have coaches throughout their career, even
when at the “top of their game.” Among athletes and per-
formers, society recognizes the difficulty of working without
a coach in realizing potential —and the subsequent risk of
becoming stagnant. This concept has great value for the medi-
cal/surgical world.

Sachdeva et al. further commented that in the world of
surgery, having a coach is often perceived as lacking skill, not
as an effort toward improving outcomes and efficiency [10].
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In Orthopaedics, at The University of New Mexico, the con-
cept of coaching is welcomed and has been accepted and
promulgated by senior surgeons and the chair (Fig. 4.1) [11].
Clearly, patients may be suspicious of the concept of the
coached surgeon, believing that surgeons who need coaching
may not be the most qualified to perform treatment.
Additionally, surgical colleagues may also see the presence
of a coach as a sign of faltering confidence. This negative
connotation of coaching in surgery may stem from the prac-
tice of mandated proctoring of young surgeons or those with
unacceptable complication rates. It is important to differen-
tiate between the voluntary request for a coach to maximize
potential and forced observation of a coach to ensure patient
safety (Table 4.3).

FIGURE 4.1 Coaching requires introducing the coach and obtaining
permission from the patient. We routinely request permission in
clinic during our standard preoperative visit and then introduce the
patient the day of surgery
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TaBLE 4.3 Tasks for the surgical coach and the surgeon being
coached

Tasks of surgical coach Tasks of surgeon being coached

Areas to evaluate Define the area(s) of interest

Specific task Be open to discussion and
improving

Surgical technique Develop a plan to continue
improvement

Efficiency

Communication

Determine general concepts

Identify areas for
improvement

Optimal teaching method

Coaching takes time. However, as Oliver Cromwell said, “He
who stops being better stops being good” [12]. Practice demands
(outcomes, leadership, business, and government mandates) are
ever increasing; it is difficult to take the time to meet with
coaches, hear their criticism, and work to overcome weaknesses.
The relationship between the coach and the coached individual
must be developed, and an understanding of the goals and meth-
ods of communication must be clear. It may take time to iron
out the details of the coaching relationship, and it may take
several iterations before the approach becomes clear. But in our
experience and that of others, coaching is an integral part of
improving our abilities, stretching our success to new goals.

In today’s world, the crowd is watching. Government and
insurance companies are tracking our outcomes as physicians
and adjusting payment accordingly. Healthcare systems rou-
tinely survey customers regarding provider performance. Our
patients are rating us, and potential patients are using those
ratings to select us. Improving knowledge of care and refin-
ing our skills are necessary and beneficial for both surgeons
and patients. Coaching, when employed with understanding,
humility, and “coachability,” is an ideal avenue for success.
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Coaching in Orthopaedics

In orthopaedics, little formal implementation exists regard-
ing the concept of coaching. Coaching is not actively pro-
moted by accreditation boards (e.g., Accreditation Council
for Graduate Medical Education, Association of American
Medical Colleges, American Academy of Orthopaedic
Surgeons, or American Board of Orthopaedic Surgeons)
or applied in surgical practice. Conceptually, it could be a
powerful tool in residency when acquiring knowledge and
learning skills is the key. Although the concept of lifelong
learning is encouraged from medical school onward, coach-
ing is not a traditional part of professional development.
As part of obtaining and maintaining certification, coaching
could also have a powerful role. There is certainly more to
the practice of orthopaedic surgery than continuing medical
education and score and record examinations, which have
their place in the objective monitoring of lifelong learning.
The American Board of Orthopaedic Surgery requires a
program to maintain board certification, yet this is primar-
ily based on self-study and attendance of medical-education
conferences [13]. These traditional forms of orthopaedic
education have an important role but may lack the individu-
alized critical feedback and suggestions for improvement,
which a coach provides. The use of a coach can have great
potential for helping orthopaedists stay on top of their game.
Additionally, a surgeon may wish to resume a procedure that
was once part of his or her practice in the past and identifies
the need to improve.

We must also recognize that, in addition to the reluc-
tance of surgeons to be coached, there is also a shortage of
coaches in orthopaedics. National leadership and surgical
organizations should be encouraged to initiate a program to
train orthopaedic coaches, with some examples having been
attempted in the past with limited success. This coaching edu-
cation would allow experienced physicians—whose “playing
days” can be improved by becoming a player coach so to
speak—to remain actively engaged in promoting surgical
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excellence. The results of such collaboration would benefit
not only the coach and the learner, but most importantly our
patients (Fig. 4.2).

There have been several formal discussions of coaching in
orthopaedics. Two were part of national orthopaedic meet-
ings and one is a chapter in a book authored by a specialty-
trained orthopaedic surgeon. Interestingly, all of these
presentations involve surgeons in the subspecialty of sports
medicine, most likely stemming from the observed benefits of
sports coaching.

During the annual meeting of the American Orthopaedic
Society of Sports Medicine in 2013, there was a symposium on
coaching [14]. The observations and recommendations were
presented for two surgeons who were coached by a more
senior surgeon. One scenario was in the operating room and
the other was in the clinic. Another symposium was dedicated
to this topic at the 2014 Combined AOA for the USA and
Canada [11] (Table 4.4). The definitions, applications, and
benefits of coaching were reviewed. A structured example of

FiGure 4.2 Coach observes and takes notes for the operating-room
day from start to finish. Strategies for timesaving and intraoperative
decision making are many things that are coachable
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TaBLE 4.4 Coaching concepts from sports applicable to surgical
coaching?
Name of
coach Coach’s goal Quote
Scotty Brings out the “If you are going to win
Bowman greatness in players  games, you had better be
ready to adapt”

Herb Understands the “You don’t have enough
Brooks need for the coach  talent to win on talent alone”
Sean Foley  Can avoid the “I’'m the help, not the talent”

limelight. The

emphasis on student
Kelly Directs improvement “The right coach transports
Amonte you from where you are to
Hiller where you want to be”

Phil Jackson

Mike
Krzyzewski

Tom Landry

Vince
Lombardi

Joe Paterno

Understands his or
her own strengths.
Some of the best
coaches were not
exceptional athletes

Leads

Critic: Improves you

Motivator: Offers
encouragement,
pushes to excel

Improves current
skills

“Wisdom is always an
overmatch for strength”

“I don’t look at myself as
a basketball coach, I look
at myself as a leader who
happens to coach basketball”

“A coach is someone who
tells you what you don’t want
to hear, who has you see what
you don’t want to see, so you
can be who you have always
known you could be”

“Perfection is not attainable,
but if we chase perfection, we
can catch excellence”

“In coaching, we have to get
to the soul of the people we
are dealing with”

(continued)
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TABLE 4.4 (continued)

Name of

coach Coach’s goal Quote

Pat Summit Teaches new skills “Change is risky. It is not as
risky, however, as standing
still”

John Coach as critic: “If you don’t have time to do

Wooden Points out mistakes; it right, when will you have

corrects flaws time to do it over?”

“It’s what you learn after you
know it all that counts.”

iAdapted from DeMaio M, Schenck R, Wascher D, Miller
M. Coaching in orthopaedic surgery. Presented at: The Combined
Meeting of the AOA and the COA 2014, June 18-21,2014, Montreal,
Canada [11]

a formal coach (author PE) working with an accomplished
surgeon (author RS) resuming total knee arthroplasty in 2013
was presented. A quality analysis of the first 30 cases was part
of the report to the surgeon’s Credentials Committee. The first
100 cases were followed for a minimum of 2 years. The impor-
tance of “chemistry” between the coach and the surgeon was
emphasized. The lessons learned from this experience were
that coaches may formally advise to improve technique and
that both surgeons benefited from the experience. Benefits
are many and include the opportunity to build a relationship,
and provide great satisfaction for a senior surgeon functioning
as a coach and giving back information. The coached surgeon
has the opportunity to learn in ways that are unique and differ
significantly from standard continuing medical education that
is hands on and immediate. A subtle but important benefit
is that, once having gone through the process, the coached
surgeon has a new understanding that can be suggested or
offered to others in need of improved behaviors or tech-
niques, through a very unique learning process.
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The Coach

Christopher S. Ahmad, M.D., authored Skill: 40 Principles
that Surgeons, Athletes, and other Elite Performers Use to
Achieve Mastery [15]. Chapter 37 is devoted to coaching as is
Reflections 5. He points out several very important observa-
tions as seen in Table 4.5. Importantly, he recommends teach-
ing. He states: “Coach with excellence to achieve your
personal pursuit of greatness. Every person you coach is a
mirror for you.” Further, he cites Daniel Coyle’s The Little
Book of Talent to provide some guidelines for coaches
(Table 4.6).

The age-old adage, “when the student is ready, the teacher
will appear,” is a long-held understanding in the world of
learning. But the balance of student readiness and finding
the right coach can take time, some effort, and several trials
before the match is right. The student must be ready to

TABLE 4.5 Major points to improve skill by coaching as described
by Christopher S. Ahmad®

Major points in coaching

Take prolific notes, often

Distinguish between hard and soft skills
Obsess over details, dissect

Review and evaluate observations, experiences
Perform mental practice, practice, and review
Learn from the masters

Incorporate “lessons learned” from mistakes

Keep a broad view and an open mind
Teach

aAdapted from Ahmad CS (2015) Chapter 37. Be a better coach.
pp. 128-133 and Additional Reflections, Reflection 5. Coaching
pp- 165-171. In: Skill. Lead Player LLC, Brooklyn, NY [15]
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TaBLE 4.6 Rules for coaches as described by Christopher S. Ahmad
after Daniel Coyle in The Little Book of Talent*

Number Rule

1 Use the first few seconds to connect on an emotional
level
2 Avoid giving long speeches; instead deliver vivid

chunks of information
Be allergic to mushy language
Make a scorecard for your students

Broaden view to connect with the coached learner

AN L B~ W

Aim to create independent learners

1Adapted from Ahmad CS (2015) Be a better coach. In: Skill. Lead
Player LLC, Brooklyn, NY, pp. 128-133 [15]

accept criticism and guidance without being defensive,
whereas the coach must be able to connect with the student
on an emotional level. Chemistry is vital to the success of the
endeavor. Furthermore, coaches should avoid long speeches
and instead deliver succinct information in a factual manner,
which is pertinent to the situation and topic. Embellishment
and exaggeration should be avoided. In addition to improv-
ing students’ performance, an additional goal should be to
help learners develop skills to become a coach for future
surgeons [1].

We can all do better as orthopaedic caretakers, research-
ers, leaders, and educators. While concepts and technology
change, our knowledge and skills in all areas tend to pla-
teau. Coaching is a method to improve one’s performance.
Becoming comfortable with being coached may take some
time, preparation, and self-awareness. Embracing this con-
cept can be difficult for a surgeon, as one’s deficiencies
must be acknowledged. However, the insight and humility
to utilize a coach can result in improved performance,
increased confidence, and more successful patient out-
comes (Fig. 4.3).
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FiGure 4.3 Coach and coached meet at the end of the day to discuss
observations, ask questions, make recommendations, and plan for
modifications in work or behavior
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Chapter 5
Teaching Operative Skills

Paul J. Dougherty and A.E. Van Heest

Introduction

Medical education is experiential in nature. Medical students
and residents learn through the experience of actually prac-
ticing medicine on patients, under the supervision of a fully
trained physician. The resident surgeon must develop proce-
dural skills so that a procedure can be done independently
and competently upon graduation. Teaching operative skills
is also experiential. Successful educators need to properly
supervise residents, which is a skill that they will develop
over time and with experience. New faculty are expected
to educate residents, yet often are left to develop their own
“operative teaching skill set” without any specific training or
guidance. In the first 2 years of practice, a new faculty mem-
ber is fresh out of fellowship, and needs to develop their own
operative skills, yet at the same time is learning how to teach

P.J. Dougherty, MD (D)

Department of Orthopaedic Surgery,

University of Florida College of Medicine —Jacksonville,

655 W 8th Street, 2nd Floor ACC, Jacksonville, FL 32209, USA
e-mail: paul.dougherty@jax.ufl.edu

A.E.Van Heest, MD

Department of Orthopaedic Surgery, University of Minnesota,
2450 Riverside Avenue South, Suite R200,

Minneapolis, MN 55454, USA

© Springer International Publishing AG 2018 77
P.J. Dougherty, B.L. Joyce (eds.), The Orthopedic Educator,
DOI10.1007/978-3-319-62944-5_5


mailto:paul.dougherty@jax.ufl.edu

78 P.J. Dougherty and A.E. Van Heest

and supervise residents’ operative skills, all while collecting
cases for the American Board of Orthopaedic Surgery Part
II examination! When starting out as a new faculty member,
concerns about patient safety versus allowing the resident
more hands-on experience tend to favor patient safety and,
thus, provides less resident hands-on experience. This can lead
to frustration for both faculty and residents. When comparing
surgical residency programs to the nonsurgical programs, the
major difference is the role of the faculty in teaching and
supervising operative skills. This fundamental difference is
grounded in the fact that motor skills, specifically the opera-
tive skills that allow for safe and consistent performance of a
procedure, must be learned by deliberate practice.

Traditionally, surgical procedures have been taught
through exposure to a large number of cases, augmented by
self-directed reading and study. As a resident became more
experienced, he or she was able to gain more autonomy in the
operating room. See one, do one, teach one.

This paradigm no longer exists in surgical training.
Several changes have occurred since 1999 in the structure
of orthopaedic surgery (and graduate medical education)
which have influenced the way we teach. Initially, the
national restrictions of resident duty hours have limited
resident exposure to large numbers of cases. Secondly, the
Institute of Medicine has issued several warnings regarding
the concerns of patient safety; this has increased the require-
ment for faculty to be directly present for surgical care of
the patient. In most cases, faculty presence has decreased
residents’ autonomy in the operating room. The balance
between education and safety of patients is a tension present
in all graduate medical education programs, and is especially
heightened during the performance of surgical procedures.
Thirdly, the development by the ACGME of “general com-
petencies” defined six areas considered important for the
training of all doctors, not just orthopaedic surgeons. But
a weakness was found with the six general competencies.
Standards were not developed, much less assessment tools.
The six general competencies include surgical procedures as
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a subset of patient care, and do not recognize the differences
between teaching and assessing nonoperative patient care
skills versus operative technical skills. Technical skills are a
different skill set that needs separate teaching strategies and
separate assessment tools. Often faculty were left wonder-
ing how competencies applied to what was being taught in
orthopaedic surgery residency.

The purpose of this chapter is to provide a framework for
teaching residents operative skills in the operating room or in
a simulation center. A teaching framework can help faculty
structure teaching in a way that promotes efficient use of
teaching time and maximized resident learning.

Structured Teaching in the Operating Room

Roberts et al. [1] developed the BID model designed to pro-
vide a framework for faculty to follow during the teaching
encounter to improve resident performance in an operative
setting [1]. The BID model is described as briefing (B), intra-
operative teaching (I), and debriefing (D). Preoperatively, a
discussion or briefing (B) with the resident assesses the needs
of this learner, and sets forth the performance improvement
goals for the procedure. Intraoperative teaching (1) focuses on
specific areas of performance related towards building on the
skills of the individual learner. For example, a middle-level
resident might focus on precise placement of a guide wire for
an intramedullary nail. This technique is meant to guide a
focused conversation to develop operative skill building and
identify particular areas for improvement of the learner with
a specific case. Postoperatively, the conversation between the
faculty and learner is a discussion (D) to debrief on positive
aspects of skill performance, as well as needed improvements
in knowledge or skills as part of planning for future skill
development. This framework encourages self-directed learn-
ing on the part of the resident, feedback on specific skills to
the resident, and deliberate practice and feedback during the
surgical experience.
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Preoperative Briefing (B)

One simple way to maximize teaching for each surgical case
is to use the BID model. The resident learns while planning
the case, while doing the case, and by reviewing the case. By
using this three-pronged approach to learning, maximum
benefit from each case can be achieved, which improves
educational efficiency, and helps address some of the prob-
lems outlined in the introduction to this chapter. Table 5.1
demonstrates an example of treating a patient with an inter-
trochanteric hip fracture with a cephalomedullary nail using
the BID model. This is a fairly common fracture diagnosis
and procedure in the United States, as well as a procedure
that residents should be competent in performing under

TaBLE 5.1 Operative teaching table

Senior

Beginning resident Mid-residency  resident
(maximum (moderate (minimal
assistance and assistance and  assistance and
supervision) supervision) supervision)

Preoperative Resident toread  With X-rays, Confirm

(preop plan about procedure  discussion of indications

as guide) preoperatively. indications for surgery,
Preoperative for surgery, including
discussion of 1-2  including comorbidities.
surgical goals for ~ comorbid Resident
resident. With factors. Include  to explain
X-rays, discussion  discussion reduction
of indications for  of reduction technique,
surgery, including  techniques. implant, and
various options. Discussion potential
Discussion of of resident difficulties
comorbidity. operative goals foreseen
Classification of preoperatively

fracture. Discussion
of consent

and potential
complications
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TABLE 5.1 (continued)

Beginning resident Mid-residency
(maximum (moderate
assistance and assistance and
supervision) supervision)

Senior
resident
(minimal
assistance and
supervision)

Operative

Attending present Attending

and scrubbed for  present and
most of the case.  scrubbed for all
Conversation about critical parts.

optimal guide Conversation
wire placement, and participation
basic reduction for critical parts
techniques. of the case.
Demonstration Resident to

of basic surgical perform parts
principals of the case, with

intervention by
faculty when
having difficulty.
A smooth flow
of differing
parts of the case
between faculty
and resident
should be the
goal of allowing
maximum
resident
participation
but maintaining
quality of care

Attending to
be present
for all critical
portions of
the case. For
uncomplicated
to moderately
complicated
fractures,

the faculty
member
should not
need to scrub
in. Towards
the end of
training, the
resident is
expected to
confirm their
ability to
perform this
case

(continued)
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TaBLE 5.1 (continued)

Senior
Beginning resident Mid-residency  resident
(maximum (moderate (minimal
assistance and assistance and  assistance and
supervision) supervision) supervision)
Postoperative Attending to Review with Confirmation
review with the resident of by resident
resident the case and the of the
procedure, with performance postoperative
discussion of what by the resident. plan to

went well and what Include goals for include

could be improved. improvement.  the use of
Important to set Discussion of antibiotics,
goals for the next  postoperative DVT
procedure of this  plan, to include prophylaxis,
type weight-bearing  and weight-

status, DVT
prophylaxis, and
antibiotics

bearing status

the Accreditation Council of Graduate Medical Education
(ACGME) Milestones (hip fracture).

For a preoperative discussion, a patient’s history and
physical are reviewed, diagnosis discussed, and an operative
plan made. A preoperative plan, written by the resident and
turned in to the attending prior to the surgery for review, is
an excellent learning tool. A formal preoperative plan written
out by the resident allows the resident to independently ana-
lyze the case, and allows the faculty to assess the resident’s
level of understanding prior to starting the case. This com-
munication between faculty and resident is essential to maxi-
mizing the learning experience for each surgical case. This is
particularly true of junior residents who may not have had
exposure to this procedure. Reading about a procedure, fol-
lowed by formulating a preoperative plan, which includes
writing out the sequential steps, is a useful exercise for
imprinting a procedure.
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The preoperative plan is an educational tool that serves a
number of important educational purposes including inte-
grating anatomical knowledge, critical thinking, and impor-
tance of presurgical planning. While there are a number of
ways to do this, the best way is one which allows robust dis-
cussion of the written preoperative plan that occurs between
the faculty and resident. For fracture cases, it is best to draw
out the anatomy, draw out the implant used, and then write
the sequential steps in order of performance. Simple, low-
tech drawings are the easiest to do as a learning exercise. This
type of exercise can be done anywhere in the world, even
under austere circumstances. Prior to the use of computers
and preoperative templating of electronic X-rays, the simple
drawings were often used. As a faculty member today, I am
often presented with electronic X-rays which have an implant
superimposed from a templating program. While this is a
much easier exercise for resident to perform, there is often
little critical thinking involved in formulating such a plan.
Encouraging the residents to keep an electronic file of surgi-
cal plans is appealing to residents as these written surgical
plans are useful for reference in later cases, and for when they
embark in independent practice.

Depending on the level of the resident, the preoperative
discussion should be done to ensure that the proper proce-
dure is being planned, and a check of the equipment is
needed, and the status of the patient with regard to preopera-
tive clearance, consent, and need for blood. A junior resident
will require more discussion to ensure that the patient has
been properly cleared, the equipment is ready, and the proce-
dure itself has been properly planned. Less double checking
needs to be done by faculty once the resident is familiar with
the routine for a given case. Preoperative clearance will
become more automatic and expected of a resident as they
advance through training. Educational goals should be set in
the preoperative discussion. These educational goals should
be used as guidance for the procedure. By verbal agreement,
no more than 2-3 main goals for improvement should be
sought for a particular case. Less experienced residents will
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perform less of the procedure when compared to a senior
resident who is near graduation. When utilizing the operating
room for teaching, performing simpler tasks of the procedure,
followed by observation and seeing firsthand the more com-
plex aspects of the case, is an important aspect of learning
how to do a procedure. Building on the simpler experience to
become more competent and have more autonomy during
the case is the goal of teaching in the operating room. A mid-
level resident who has participated in this procedure before
will have more advanced goals for the procedure. Finally, the
goal for a senior resident is to perform the procedure with
minimal or no assistance from faculty.

Intraoperative Teaching (I)

Intraoperatively, the educational goals should follow what
was discussed preoperatively. Outlining 1-3 goals prior to the
onset of the procedure is a reasonable way to approach
teaching in the operating room. Moulton et al. [2,3] described
surgical thought and behaviors as a transition back and forth
between “automatic” and “effortful” [1, 2]. The automatic
behavior is the accomplishment of the procedure or steps in
the procedure in a routine manner. Most elective procedures
in orthopaedic surgery are accomplished in this manner.
More “effortful” behaviors are characterized by slowing
down and concentrating on the unanticipated or more com-
plex tasks. “Slowing down” to focus on the more critical
teaching points of the case is extremely important for guid-
ance and teaching. “Slowing down” will occur in areas where
more time should be spent either with agreed-upon learning
objectives for improvement during the case or in cases when
unexpected events occur. Mastery of a surgical procedure will
mean that the surgeon will accomplish the procedure auto-
matically without giving the conscious thought to sequential
steps. While some aspects of the case should be automatic,
depending on the level of the resident, the areas which fac-
ulty and learner agree need work will be an effort of extra
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concentration allowing for possibly extra time to concentrate,
receive feedback, and master the skill.

Debriefing (D)

Postoperatively, faculty and the resident should have a short
discussion to debrief on what went well and what areas need
additional training. Ideally, faculty should inquire as to what
the resident felt went well and what areas for improvement
still exist. Based on the resident’s response, and faculty input,
a future educational plan can be made for improving the resi-
dent’s surgical skills. The postoperative discussion, therefore,
becomes a mechanism where residents learn to identify gaps,
elicit feedback, and develop an educational plan for future
learning. Furthermore, the resident learns the case three
times: before the case, doing the case, and debriefing the case.
This maximizes educational efficiency.

In teaching, an important tenet is that the faculty member
meet the resident where they are at and teach to their level.
By identifying each resident’s strengths and weaknesses, and
skills can be built on throughout the rotation. This idea sup-
ports the resident working with a single faculty member for a
rotation, allowing for the maximum amount of teaching to
occur. With larger teams, and multiple faculty members, care
must be taken to employ the BID technique each time, to
know how to maximize the resident’s experience and not just
make the education too diffuse.

Operating Room Communication

Chen et al. [3-6] reported on interviews of nine attending
surgeons and eight residents when observing operative inter-
actions recorded by video between faculty and residents when
performing one of eight common general surgery procedures
[3, 5]. Both the attending surgeons and residents were then
asked to review the videos and answer semistructured



86 P.J. Dougherty and A.E. Van Heest

questionnaire. The authors found that there were three guid-
ing behaviors demonstrated by faculty in the operating room
which they characterized as teaching, directing, and assisting.
Teaching was when the faculty demonstrated or described
something new for the resident of the procedure. Directing
behavior was when the resident was being guided verbally for
an operative task. Assisting was when the faculty acts to facili-
tate the case, without prompting directions from the resident.
An example of the latter would be to adjust a retractor as the
resident is dissecting.

Roberts et al. attempted to identify verbal interactions
that occurred in the operating room and categorize them as
to the type of interaction being performed [1]. Four main
types of interactions were described in this study.
Instrumental interactions were used to move the procedure
forward. In other words, this type of interaction was spe-
cific direction given by faculty member to move the case
along in a timely manner. Pure teaching interactions were
identified as those interactions in which the faculty pro-
vided enough context to improve the resident’s under-
standing of the case. This type of interaction added to the
resident’s knowledge or was considered to help shape the
resident’s judgment.

A mixture of the previous two interactions was also
noted. The use of instrumental plus teaching interactions
provided guidance and provided a foundation for what was
being accomplished at that point in the procedure. The last
type of interaction that was noted was described as being
“banter.” This was considered by the authors to be conversa-
tion that was unrelated to the procedure. The authors went
further to described “teachable moments” in which a faculty
member noted an area of improvement, and described in
real time a means to improve resident performance. On-the-
spot, real-time, correction and improvement in resident
performance is one of the most important facets of teaching
in the operating room. In this study, the authors found that
nearly half the interactions were “teaching” or “instrumen-
tal plus teaching.”
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In moving a case along, and facilitating progress, faculty
need to assert themselves during the case to ensure that the
procedure goes as is expected and that the teaching/learning
experience is maximized.

Moulton et al. evaluated interactions between faculty and
residents and how a faculty member controls the case to
ensure that an appropriate balance between safety and edu-
cation was maintained [2]. The authors interviewed 28 sur-
geons at 4 academic teaching hospitals, with 5 general
surgeons being observed in the operating room. The authors
were interested in evaluating how dynamics of the case pro-
ceeded when more difficult sections of the case were encoun-
tered which they referred to as “slowing down.” They
described how surgeons take direct control of the case when
they perceive that the resident needs help or there is a more
difficult section of the case. For more routine steps, they will
often guide a resident through parts of the case, allowing for
increasing autonomy as the resident gains the faculty confi-
dence. Difficulties arise when the faculty and resident are
“out of sync” with each other and do not see eye to eye on
how the case should proceed. Additionally, the authors
describe how faculty takes direct control of the procedure too
late which results in either a less-than-optimal performance
or a complication. The authors describe this as “skidding.”
Not trusting or having confidence in the residents’ abilities
does lead to too much control in which the resident is doing
less than they are capable. The authors noted that bargaining
was often done between residents and faculty in which doing
more of the case was a reward for doing a job well, and less
of the case as a punitive measure if the resident was per-
ceived as doing less than expected.

Case Minimums?

While quality of education can influence the acquisition of
skills, a certain amount of experience is needed to obtain a
minimal proficiency for certain procedures. While perhaps
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no two cases are exactly the same, certain procedures lend
themselves to repetitive practice. An example would be a
primary total knee replacement or total hip replacement.
Both procedures are part of the ACGME Milestones and
are within the scope of practice for a general orthopaedic
surgeon.

A learning curve to acquire minimal surgical skills or sur-
gical skills similar to a standard of a practicing orthopaedic
surgeon has been identified for procedures such as hip hemi-
arthroplasty, total knee and hip replacements, hip arthros-
copy, cephalomedullary nailing for hip fracture, anterior hip
replacement [7], hip resurfacing, use of a volar locking plate
for distal radius fractures, as well as other procedures [7-10].
The outcomes used for each of these examples vary from
time to completion of the procedure when compared to a
practicing orthopaedic surgeon, to X-ray review, or compari-
son of patient outcomes.

When defining a content of capabilities for orthopaedic
surgeons, the ability to perform competently those basic
procedures included in the content is important. Procedures
that need to be learned to a level of independent practice
and competence are true for core orthopaedic procedures.
Procedures that residents need to have familiarity, but
only participate at an assistant level, would be true for
specialty cases that require fellowship training. Work on
defining core orthopaedic procedures for the general
orthopaedic surgeon versus specialty orthopaedic proce-
dures for the fellowship-trained surgeon has recently been
presented [8].

Is there a role for case minimums of suitable common
cases, knowing that a modicum of experience is required to
be competent? Or should we move towards improving edu-
cation and assessment towards a competency-based model in
which the resident is deemed competent based on accom-
plishment of the procedure?
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Organization for Education

Some aspects to produce optimal orthopaedic education are
not well understood. Residencies have grown in size and
scope over the last 70 years, and it is unclear on the best
learning model. Two questions, important for any residency
program, are the length of rotations and how teaching should
be organized.

There is not a study comparing lengths of rotations and
educational outcomes for residents. The length of rotations
tends to be established by how many residents are there in
the program or, in the case of interns, because of the scope of
the PGY 1 year rotations need to be 4 weeks or one calendar
month. Larger residency programs often have shorter rota-
tion lengths after the PGY 1 than smaller ones. For example,
in programs with eight residents and no overlap (or larger
teams), the rotations would be approximately of 6 weeks’
duration. Concerns about this short duration of the rotation,
not allowing the faculty to know the resident as well and thus
“not allowing them to do as much,” can potentially be prob-
lematic. Within larger programs, scheduling with rotations is
important to ensure adequate length as well as continuity
with faculty. Smaller residency programs, such as those with
three per year group, will have longer rotation lengths
(4 months).

Which is better? While evidence supporting one over
another for orthopaedic surgery residency remains sparse,
some comments can be made. Larger programs with shorter
rotations tend to allow for less length of time with a faculty
member.

With shorter rotations, faculty members may have insuffi-
cient time to get to know the resident, provide feedback, and
observe progression and education. With more frequent
changes of residents, there can be less quality in the assess-
ments. Likewise, with larger programs there tends to be a
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team associated with a particular service. This may mean that
residents are exposed to multiple faculty members, who may
not be able to get to know the individual resident very well,
as with a preceptorship or apprenticeship model. Is it better
for an individual resident to work with one or a few faculty
members? In this author’s opinion, it depends. There are dif-
ferent learning styles. Some residents may learn better in a
mentorship model, working one on one with an attending,
while other residents may learn better in a team model, when
near-peer learning between residents is more available. The
apprenticeship model tends to be the model for most ortho-
paedic fellowships today. Allowing for a period of time for
the faculty to get to know the resident, provide feedback, and
make improvements over time is a good model for learning
surgical skills. With multiple faculty members, seeing varying
techniques for a particular orthopaedic problem is appealing
for some residents in terms of exposure to differing tech-
niques for the same procedure. However, the resident will
need to master a single technique, and then compare the
other techniques to this standard. For the resident at a higher
skill level, exposure to the multiple techniques may allow the
resident to be better prepared to practice. Following this idea,
having multiple faculty members provide multiple assess-
ments for the resident may be stronger in terms of resident
assessment from a statistical standpoint, but the assessments
may not have enough quality to provide good feedback for
the residents. Part of the match process in residents choosing
a residency program is to assess the various models of surgi-
cal teaching, and choose a model that works best for them.

Surgical Simulation

The use of surgical simulation for teaching orthopaedic sur-
gery is increasing. Changes which have occurred over the last
two decades (resident duty hours, patient safety initiatives,
and increased supervision requirements) have necessitated
the ability to teach surgical skills outside of the operating
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room. Surgical simulation allows for practice and demonstra-
tion of surgical skills without compromising patient safety.
Surgery is experiential, and allowing for multiple opportuni-
ties to practice in a safe environment allows a resident to gain
experience without consideration of patient safety or operat-
ing room time.

As described above, procedures involve learning curves to
become proficient,and surgical simulation allows for advance-
ment of skills. Recent studies investigating the performance
of knee and shoulder arthroscopy, cephalomedullary nail,
pedicle screws, hip arthroplasty, and iliosacral screws all dem-
onstrate improved proficiency with experience [7, 9-15].

Coughlin et al. developed a basic arthroscopic skill pro-
gram based on low-fidelity models for triangulation and
probing, grasping and transferring objects, tissue resection, as
well as tissue suturing and arthroscopic knot tying [16]. The
authors found that using these simple models could differen-
tiate between the skills of medical students, interns, residents,
and faculty. Not all orthopaedic simulators can do this. For
example, sawbones models of simple fractures have an initial
learning curve, but have a relatively low ceiling to obtain
proficiency. Therefore, initial gains by novice doctors might
occur, but no additional skills are gained for senior residents
and faculty.

The American Board of Orthopaedic Surgery (ABOS) has
initiated an intern surgical skill curriculum consisting of 17
modules [17]. These modules consist of motor skill education
at a basic novice level. Topics include internal and external
fixation, compartment syndrome, arthroplasty, basic suturing
and knot tying skills, as well as bone-handling techniques and
osteotomy.

Since 2013, all orthopaedic surgery residency programs
must have the intern surgical skill program based on the
ABOS modules. While it is too early to determine the results
for this program, it does allow for earlier exposure of resi-
dents to orthopaedic surgical skill acquisition outside the
operating room. Additionally, other changes of the PGY
1 year include 6-month orthopedic surgery, instead of the
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previous “up to three months” of orthopaedic surgery or
subspecialty requirement prior to 2013. The intern surgical
skill program, however, does require time and effort on the
part of faculty to ensure that there is adequate supervision, as
well as additional resources of space and equipment.

Teaching skills in a simulation laboratory, using cadaver or
other simulators, does appear to help with acquiring skills.
Faculty commit time to teaching sessions in order to have
residents that enter the PGY2 year with better skills in the
operating room [9, 18, 19]. As a department, developing the
expectations for faculty participation in simulation events
should be a priority. The purely teaching mission of faculty is
extremely important and should be differentiated from time
for assessment of the residents’ performance. Teaching in a
simulator environment tends to be less stressful, and allows
the resident to perform an entire case without concerns of
patient safety.

At the present time, simulation offers the benefit of allow-
ing a resident to practice surgical skills within a safe environ-
ment. Low-technology simulators offer the most cost-effective
instruction in this area. The use of simulation appears to
benefit entry-level novice residents the most. Because of this,
a structured approach for an intern-level simulation program
seems best. Once the junior resident has obtained a sufficient
level of proficiency, they are allowed to engage with the same
procedures in the operating room.

Faculty Characteristics or Traits

A number of factors influence the ability to teach surgical
skills. It is hard not to think of our own experiences and of
those who taught us in medical school, residency, and fel-
lowship. When did you learn the most? Who inspired you?
Who taught you the most? Who did you like working with
the best? The answer to these questions may not involve the
same person.

Despite its importance, relatively few articles exist to help
decide what faculty traits might contribute best to effective
surgical education. Scheepers et al. reported on the responses
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of 622 attending physicians and 549 residents of surgical and
nonsurgical specialties from the Netherlands [20, 21]. The
authors used five personality domains to categorize the
teaching faculty (consciousness, emotional stability, extrover-
sion, agreeableness, and openness). The authors reported a
positive correlation with extroversion and effectiveness of
teachers across all specialties. The same group, reporting on
faculty engagement and teaching effectiveness, found that
more engaged teachers were better supervisors, and consci-
entiousness had the strongest correlation to teaching and
patient care. The authors recommended that faculty develop-
ment be individualized to improve faculty engagement and
improve overall teaching.

Conclusion

Teaching operative skills is part of the responsibility of all
faculty engaged in orthopaedic surgery resident education.
How orthopaedic surgeons provide that teaching is highly
variable. Because of increasing constraints of resident duty
hours, operative time, and patient safety, maximizing effi-
ciency with each teachable event for the best possible educa-
tion for residents should be the goal. The use of the BID
structured format to provide preoperative, intraoperative,
and postoperative learning is the best way to get the most out
of every procedure. Likewise, the use of simulation to provide
multiple, repetitive practice for certain tasks on low-
technology trainers is beneficial, particularly for those in the
entry levels of residency, to allow for skill levels to develop at
a minimal level before entering the operating room. Future
educators will benefit from faculty development sessions ori-
ented towards improving teaching skills.
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Chapter 6

A Musculoskeletal Medicine
Clerkship for Medical
Students

Joseph Bernstein and Jaimo Ahn

Introduction

Musculoskeletal complaints represent one of the most com-
mon reasons people seek medical care —perhaps more than
any other—yet the amount of time devoted to musculoskel-
etal topics in medical school is not commensurate to the
burden of disease. Roughly 20% or more of primary care
medicine visits are for problems related to the bones and
joints, yet roughly only 2% of all curricular hours are devoted
to this topic. In turn, surveys of young physicians indicate a
lack of clinical confidence, and assessments of basic knowl-
edge mastery have identified deficits [5, 6].

In response, the United States Bone and Joint Initiative
(then known as the United States Bone and Joint Decade)
started Project-100. This effort brought together various
national stakeholder organizations, including the American
Association of Orthopedic Surgeons, the National Board of
Medical Examiners, and the Association of American Medical
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Colleges, among others, and through it has attempted to help
and encourage medical schools to increase the emphasis
schools place on this topic [2].

At the start of the USBJI's work, a survey of American
medical schools showed that only about half of the schools
had required instruction in musculoskeletal medicine [4].
Project-100 was so named because of its explicit goal of hav-
ing 100% of American medical schools adopt a requirement
for musculoskeletal instruction. A follow-up review 5 years
later indicated that many more schools did indeed have
required instruction, though for many, this instruction was
placed in the preclinical years [1] (Table 6.1). As shown, the
required clinical rotation was still a rarity.

In an ideal world, musculoskeletal medicine would have a
prominent place in the preclinical and clinical curricula of all
schools. Further, in this ideal world, instruction in musculo-
skeletal medicine would transcend departmental lines: a com-
munity of musculoskeletal educators compromising not only
orthopaedic surgeons, but also rheumatologists and physiat-
rists, anatomists, emergency physicians, general surgeons,
internists, pediatricians, and many others, would come
together to develop coherent curricula ideally adapted to the
individual school’s unique circumstances.

TaBLE 6.1 Improvements in the rate of required musculoskeletal
instruction in the USA, 2003-2011

Medical school

curriculum requirements 2003 2011

Schools with a required 42% (51/122) 79% (100/127)
preclinical course

Schools with a required 20% (25/122) 24% (31/127)
clerkship

Any required instruction 53% (65/122) 83% (106/127)

Modified from Bernstein J, Garcia GH, Guevara JL, Mitchell GW:
Progress Report: The Prevalence of Required Medical School
Instruction in Musculoskeletal Medicine at Decade’s End. Clinical
Orthopaedics and Related Research 469(3), March 2011
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In the meantime, it is not unreasonable for departments of
orthopaedic surgery to take their own initiative and create
course offerings that will fill the gap. After all, departments of
orthopaedic surgery have the greatest concentration of muscu-
loskeletal expertise (though certainly not a monopoly on it).

There are a few options for new courses in musculoskele-
tal medicine/orthopaedic surgery: a traditional fourth-year
elective is orthopaedic surgery; a selective option as part of
the surgery clerkship; and a free-standing required clerkship
in musculoskeletal medicine/orthopaedic surgery.

The first option, the traditional fourth-year elective in ortho-
paedic surgery, is one in which a student spends about a month
on the service, working alongside the resident teams. This is prob-
ably the easiest course to offer, though it is also likely the least
helpful with regard to the greater aim of improving musculoskel-
etal education for all students. For one thing, an elective course
by its nature will not be assuredly taken by all students. Also, by
the time the fourth year has arrived, many students have commit-
ted to their chosen field, and thus a course then is likely to only
“preach to the converted.” Last, because many orthopaedic sur-
gery electives serve the dual role of education-endeavor and
audition-experience, they are likely to be particularly unreward-
ing for students not planning a career in orthopaedics. (In this
auditioning environment, there is little pressure on faculty mem-
bers to exert themselves in teaching, and the eager auditioning
students, sharing the space with those participating just to learn,
may be bit insufferable in the eyes of the latter.)

The selective option is typical in many schools. Traditionally,
surgery was one of the major rotations of the clinical year,
with students spending 3 months or so on the general surgery
service. Over time, owing to increased specialization as well
as decreased lengths of stay for hospital patients, these rota-
tions have now devoted less time to inpatient general surgery,
with greater opportunities for specialty rotations. Of the stan-
dard 12-week block, at least a few weeks are usually available
for students to rotate on a specialty service—including not
only orthopaedic surgery but also urology, neurosurgery, and
plastic surgery, among others.
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The selective experience is a little less intense that the
fourth-year elective—not all students are auditioning—
though it too is imperfect. For one thing, only a fraction of
the class can take the selective. Also, because the selective
is usually running within the surgery clerkship, the students’
primary allegiance is to that course (and the final exam that
might be waiting at the end of the 12-week block). It is also
the case that this selective probably cannot cover the full
gamut of musculoskeletal medicine, but rather emphasize
those topics overlapping with surgery experience.

The other option is a required clerkship in orthopaedics.
This option is not employed at many schools (for a variety
of reasons), though it is one we have at our institution, the
University of Pennsylvania. We currently offer a 1-week
required clerkship for all students. We hope to share below
a description of our course, not as much as an example for
emulation—though that would be nice!—but to present
some of the issues we’ve faced and why we have included
certain things and omitted others. By so doing, we hope to
identify some general principles and helpful suggestions
that will allow a school to build its own coherent self-
contained course.

Two Caveats

It is important to note two important caveats at the outset.
The first is that a coherent clerkship experience cannot be
“business as usual,” if the baseline is simply to offer a tourist
experience for the student. To be sure, a student interested
in orthopaedic surgery as a career (the typical participant
in an orthopaedic surgery course) will be highly motivated
to please, and unduly acquiescent; these students tradition-
ally have placed few demands on the residents and faculty.
By contrast, students with other career plans will demand
more attention. A new course, therefore, must be built with
the understanding that more effort may be needed from
the faculty. The second caveat is that a new course should
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not be undertaken on the assumption that it will necessarily
improve recruitment to orthopaedic residency programs. It
might [3], but that is gravy: in general, by the time a clerk-
ship rolls around, students have already begun to shape their
career plans. (Many students still have an open mind in the
first year of school—and that’s a strong argument for hav-
ing orthopaedic surgeons participate in anatomy and other
first-year courses.) These caveats sum to a simple recognition
that offering any new or improved course will require ortho-
paedic surgery departments to do more, with few immedi-
ate rewards. Only with the larger perspective (of improving
patient care and musculoskeletal outcomes) in mind does
making this effort this make any sense.

The University of Pennsylvania Clerkship

Instruction at the University of Pennsylvania is divided
among modules, but the general form of the four curriculum
is 18 months of preclinical instruction; 12 weeks of clinical
clerkships; and 18 months or more of additional study, cover-
ing a few additional requirements, electives, sub-internships,
research opportunities, and others (about half of the students
in any one entering class graduate more than 4 years after the
start, many of whom earn a second degree).

Within the 18 months of preclinical instruction, there is no
formal course in musculoskeletal medicine at the University
of Pennsylvania, but, of course, musculoskeletal topics are
covered in anatomy, pathophysiology, and other blocks.

The clinical year, which begins in January of the student’s
second year at the University of Pennsylvania, is devoted to
ten required clerkships (Table 6.2). Orthopaedics 200, a
required clinical rotation in orthopaedic surgery, is offered
within the 3-month-long surgery block, but educationally
independent of it. In addition to orthopaedics, students are
required to spend 1 week in otorhinolaryngology and oph-
thalmology —together these are known as “the three Os”—
and 1 week in anesthesia.



102  J. Bernstein and J. Ahn

TaBLE 6.2 Required clinical clerkships at the University of
Pennsylvania

Duration
Clerkship (weeks) Setting
Internal medicine 8 Inpatient
Family medicine 4 Outpatient
Obstetrics/gynecology 6 Combined in- and outpatient
Pediatrics 6 Combined in- and outpatient
Surgery 8 Combined in- and outpatient
Anesthesia 1 Inpatient
Ophthalmology 1 Combined in- and outpatient
Otorhinolaryngology 1 Combined in- and outpatient
Orthopaedic surgery 1 Combined in- and outpatient
Psychiatry 4 Combined in- and outpatient
Neurology 4 Inpatient
Emergency medicine 4 Emergency department

University of Pennsylvania has approximately 160 stu-
dents, such that in each quarter 40 students are in the surgery
block. Thirteen students then perform their specialty rota-
tions in any given month. Orthopaedics 200 is then offered 1
week every month (12 times a year), carrying approximately
13 or 14 students in each iteration.

Although Orthopaedics 200 is technically a week-long
course, the surgery didactics curriculum runs throughout the
entire 12-week block—the students take a high-stakes shelf
examination at the end of the 3 months—and half of every
Friday is reserved for a general surgery education program
that all 40 students participate in. Thus, there are 4 days avail-
able for clinical instruction (Table 6.3).

The basic organization of each of the 4 days controlled by
orthopaedics is an educational conference in the morning,
followed by clinical assignment from approximately 8 in the
morning to 2 in the afternoon. At 3:00 p.m. the students



103

Chapter 6. A Musculoskeletal Medicine Clerkship

(reuondo) (Teuondo) (reuondo) (Teuondo)
1189 1YSIN LESRUEIN 1182 1YSIN 1189 1YSIN wd 1-wd 9
IRUIWOS
SNLIYIY ured yoeg QINOBL]  QUIDIPAW [BIISAYJ onoeprq wd ¢
sjuowrugIsse sjuowugIsse SjuoWIUIISSe SjuowugIsse
[EEIEH®) [ed1UID [EEITH0) oty wd pgrz-we gg/L
puey oyl Jo  wexd Jjoys A1931ns
MOIAGI Wexo  SUOISSIS UONEINPS  Wexd rearsAyd pue oY) 10J A1931ns  sjuoweal) A193InS QOUQIJUOD
3. pomoypoy  PUE SPUROI PUEID) Awojeue 20eJINg aipaedoyiiQ arpaedoyiiQ NV 0€:9
wexg UONBIUSLIO NV S1:9
Kepryg KepsinyJ, Kepsaupapp Kepsany, Kepuoy

BIUBAJASUUQ JO ANSIOATU() U3 I8 (0 sdrpaedoyiio Jo oinpayds ojdwes €9 a1avy,



104  J. Bernstein and J. Ahn

gather again for another educational conference just for
them. Night call is optional. The morning educational confer-
ence on Monday, Tuesday, and Wednesday is specific for the
students alone (that is, not for the residents as well), whereas
on Thursday morning, our departmental educational day, the
students join the residents for conference.

Because the students have such a short rotation, a choice
must be made between depth and breadth: That is, do the
students see different services each day, or stay with one for
the entire week? We’ve tried both, and currently try to have
most students maintain a relationship with the residents and
faculty on a particular service for the week. Clearly there is a
vast difference between, say, elective sports medicine arthros-
copy and high-energy trauma fracture repair, or between
adult and pediatric orthopaedics, and it would be nice for
students to experience the vastness of orthopaedic surgery by
sampling all of it. Nonetheless, sending students to four or
more different services in a 4-day period invites scheduling
difficulties and pedagogic incoherence.

The student-specific morning conferences are conducted
by the chief resident, held apart from the morning confer-
ences that the residents attend. The “slide deck” for these
talks is kept on the department’s server, and the responsibility
for any one of these lectures is shared by any one of the eight
chief residents, depending upon availability and interest.

The first lecture is called “Introduction to Orthopaedic
Treatments.” In this talk a review of what it is orthopaedic sur-
geons can do, and why they do it, is presented. There is a second
talk entitled “Orthopaedic Surgery for the General Surgery
Shelf Exam,” covering those topics that are likely to be found
on that high-stakes examination the students will be taking at
the end of the block. There is a third talk on surface anatomy
and physical examination of the hand. This was chosen primar-
ily because the hand is easily exposed, and there are many nice
anatomy correlations that can be presented. On Thursdays the
students join the residents’ education program. This is usually a
basic conference for the residents, followed by a grand rounds
lecture. The next 2 h is usually in the anatomy lab.
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The afternoon didactic sessions include one on rehabilita-
tion, led by a member of the Department of Physiatry. A
second session is on fracture, including diagnosis, treatment,
and basic biology. The Wednesday session is devoted to back
pain and related physical examination topics and Thursday is
dedicated to arthritis.

On Fridays students do not attend clinics. Half the day,
as noted, is ceded to general surgery for its didactic pro-
gram. In the afternoon students take an examination in
orthopaedics, followed by a session in which the examina-
tion is reviewed. This examination is based on a self-learn-
ing module shared with the students at the beginning of
the rotation, compromising approximately 50 questions in
basic topics in musculoskeletal medicine. A sample of 5 of
these 50 questions is selected verbatim for this exam. The
booklet includes both the questions and the answers. The
purpose of this examination is to motivate the student
to read the booklet, and to make sure that at least this
basic information is mastered. This examination is graded
pass/fail.

The session on Friday is approximately 2 h in length.
The students take the examination for the first 30 min—it
usually doesn’t take long, given that they have seen the
questions in advance!—and the next hour-and-a-half is
devoted to reviewing the questions, to make sure that the
information was mastered. In addition, five related ques-
tions are presented to the students, in hopes of having a
stimulating albeit brief discussion. A sample of a given test
is shown in Table 6.4. The five questions are chosen arbi-
trarily, with the goal of rotating through most of the ques-
tions during the year.

Students are allowed (but not required) to take call, and
are allowed (but not required) to submit a patient write-up
and answer a few questions about that patient for consider-
ation of the grade of Honors. Typically, about a third of the
students elect to try for Honors, and approximately two-
thirds of those attempting Honors earn it. (For students
who elect to not take call, the course is pass/fail.)
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TaBLE 6.4 Sample Orthopaedics 200 examination at the University

of Pennsylvania

Answer in writing

To think about—no need to
write; to be

These will be graded

Discussed when we review the
test

1. Tibia fractures might be
complicated by a so-called
compartment syndrome.
What is a compartment
syndrome and how is it
prevented, diagnosed, and
treated?

2. What are the four cardinal
signs of osteoarthritis of the
knee on plain radiographs?

3. Provide a brief description
of carpal tunnel syndrome:
The chief complaints,
examination findings, and
treatment options

4. What is the function of the
anterior cruciate ligament
(ACL) in the knee? How is the
ACL torn? Along those lines,
why might it be the case that
skiing-related ACL tears occur
disproportionately after 2 pm?

What are some of the
particular risks or dangers for
patients with a tibia fracture
complicated by compartment
syndrome in_the setting of
poly-trauma (there are at least
three and probably more)

For each of the four cardinal
signs of osteoarthritis, suggest
how it may contribute to
symptoms (or not); suggest how
your hypothesis might be tested
(or not)

At least to casual observation,
carpal tunnel syndrome

Jfrom overuse is considered

a potentially work-related
condition in BLUE (liberal)
states but not in RED
(conservative) ones. Provide an
argument for and against the
consideration of carpal tunnel
syndrome as work related

What else besides rank
hypocrisy may prompt an
attending surgeon who
ordinarily berates you to
“stop ordering tests and just
examine the patient!” to
order an MRI of a suspected
ACL tear?
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TABLE 6.4 (continued)

To think about—no need to

Answer in writing write; to be
Discussed when we review the

These will be graded test

5. Describe the relationship Donald Trump (Penn ‘68)
between menopause and hip  told Dr. Oz (Penn Med ‘86)
fracture risk. Describe the that he is 6°3” and weighs
relationship between body 236 1b.—a BMI of 29—a
mass and hip fracture risk perhaps dubious assertion.

What are the musculoskeletal
consequences of having a BMI
>35 (a better estimate of the
President’s true state)

Required Personnel

A successful course requires complete buy-in from the depart-
ment chair and residency program director. Beyond that, the
needed boots on ground, so to speak, include the teaching
residents, the didactic faculty, and the course director(s).

At the University of Pennsylvania, we have an educational
chief resident, who makes the clinical assignments, and pres-
ents the three resident talks (or ensures that others do). The
educational chief resident is also available to solve problems
regarding the clinical assignments. The didactic sessions in the
afternoon are led by a member of the Department of
Physiatry (Monday, rehabilitation), loyal and local volunteer
alumni of our residency program (Wednesday, back pain),
and a member of the Emeritus faculty (Thursday, arthritis).
The course directors—the two authors here —present one of
the afternoon sessions each (Tuesday, fracture; Friday, exam
and review). In addition, the directors coordinate the sched-
ule, grade the optional honors assignment, and participate in
the medical school’s committees for clerkship directors and
related activities.
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Knowledge, Skills, and Attitudes

Adult educational principles indicate that expectations and
accountability for those expectations (as well as successful
delivery of information, of course) drive learning. The actual
content of expectations regarding knowledge, skills, and atti-
tudes will differ based on the learner’s baseline knowledge
and the agreed-upon specifics that need to be tailored to the
specific institution and situation. Nonetheless, explicitly stat-
ing these expectations sets the foundation for a successful
course. Once determined, a mechanism of delivering the con-
tent will need to be formulated as well as methods for assess-
ment. From feedback received over many years, it is clear
that learners appreciate transparency and fairness for these
expectations, delivery, and assessment.

Knowledge

Expectations: As an example we have used: “a core cognitive
competency regarding the more common conditions encoun-
tered in musculoskeletal practice: arthritis; back pain; carpal
tunnel syndrome; osteoporosis; fracture; and soft tissue injury,
among others.”

Delivery: Utilizing adult learning principles, we provided
the students with content regarding a limited list of common
musculoskeletal conditions that we expected them to master
mostly on their own at their own pace (self-learning module),
thus dictating basic facts to be learned while allowing for
individual learning styles, and further content exploration
based on interest. This is supplemented by basic morning
lectures by residents (e.g., orthopaedic emergencies, content
for the shelf examination) and late afternoon sessions with
attendings (e.g., fractures, arthritis, imaging, and back pain),
some of which is interactive in nature. Students also partici-
pate in approximately eight clinical sessions during the week
rotations with a mixture of office/clinic and operating room
experience. While we have attempted to make that experi-
ence thematically cohesive (trauma clinic with trauma OR),
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this represents “a tour” rather than systematic learning (like
the didactic content) and is aimed more towards developing
needed attitudes.

Assessment: Besides receiving immediate formative feed-
back regarding their answers during their didactic sessions,
students are told that a summative examination will be given
on the final day with topics directly from the self-learning
module content that they are provided.

Skills

Expectations: As an example we have used “the ability to
construct an anatomically directed hand examination (as a
paradigm of all orthopedic examinations).”

Delivery: Although the teaching of examination of several
extremity joints and the spine would be ideal as well as spe-
cific treatment skills (reduction, splinting, casting), we decided
to use a specific joint as a paradigm so as to work within the
framework of the course. (We also knew that shoulder and
spine examinations were covered in the family medicine
clerkship.) Teaching of this content is best executed in small
groups with a dominant hands-on component, perhaps using
each other models with immediate feedback. This is supple-
mented by observation/participation in the clinic and OR (as
well as optional “call” with residents) although, again, these
modes remain nonsystematic in a short time frame and
emphasize attitudes instead. In addition, because “required”
course time is scarce, faculty have worked in conjunction with
student leader-teachers to organized near-peer skill sessions
related to physical examination, casting, splinting, etc.

Assessment: Feedback is almost completely formative
with real-time comments to guide improvement until compe-
tence is obtained. Summative evaluation such as the use of an
OSCE or a specific skill test (instructor or mechanically/
electronically administered) has not been feasible within a
1-week course; however, the development of efficient and
effective methods for summative evaluation and feedback
will enhance learning in the future.
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Attitudes

Expectations: As an example we have used “an appreciation
for the impact of musculoskeletal disease on the happiness,
function and well being of patients; an appreciation of the
role of pain as an impediment to happiness and function; an
appreciation of what doctors of musculoskeletal medicine
can (and cannot) offer their patients.”

Delivery: This is the most difficult of the goals to teach
(and assess). By educating and discussing our goals as teach-
ers with residents and attending staff, our goal has been to
convey this content through the use of all of our delivery
mechanisms including knowledge through the self-learning
module, didactic teaching (faculty instructors and near-peer
leaders), clinic/OR sessions, call, and further self-directed
learning. It is perhaps by improving in this domain that we
can attract further diversity and increasingly engender affec-
tive excellence within orthopaedics.

Assessment: We do not know of a valid method of assess-
ment for this goal. As a proxy, however, we do offer an
“Honors” grade for those inclined to delve into the “appre-
ciation” that we conjure. Interested students are incentivized
to take call, and provide a thoughtful write-up based on
evaluating a patient in order to receive the superlative grade
resulting in a better appreciation for our field and what we
offer our patients.

Implementing a New Course

Departments of orthopaedic surgery that are planning a new
course—of any variety or duration—can likely count on the
education office to articulate the school’s requirements and
to make sure that these are met. Beyond that, we suggest that
some additional steps be taken. These, and their rationale, are
shown in Table 6.5.



Chapter 6. A Musculoskeletal Medicine Clerkship

111

TaBLE 6.5 Planning steps for a new course in orthopaedic surgery

Step

Rationale

1.

Assess your
resources and
commitments:
Ensure that
you have the
wherewithal to
deliver

Articulate a mission
statement: Define
what are you trying
to achieve, given
your resources.

Create a plan

for evaluation:
Recognize when
you have met your
goals—or not

Cultivate your
replacement

Resources and commitments are the
rate-limiting step. As much as one
may like the notion of having a new
course, the opportunity costs may
be prohibitive. Don’t even think of
proposing a course for which new
resources must be created

Because there are typically so few
courses, a course that does anything is
likely to be (seen as) an advance; but a
course that does “anything” might be
incoherent and short-lived.

This is self-evident, but may be
overlooked. Also, a system of evaluation
distinct and apart from the school’s
system of evaluation may be helpful

“The cemeteries are full of
indispensable men” —Clemenceau

Conclusion

Schools looking to add teaching experiences in musculoskel-
etal medicine and orthopaedic surgery can consider a tradi-
tional fourth-year elective, a selective within the surgery
clerkship, or free-standing musculoskeletal medicine/ortho-
paedic surgery course. Yet while those may be the choices
currently available in 2017 at most schools, it is highly likely
that in the coming years there were will be a complete
revamping of organization of medical school, including a rec-
lamation of the fourth year (which is currently devoted to
residency applications, and courses of insufficient rigor).
When that happens, there will be opportunities for imple-
menting not only new courses but also new types of courses.
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And just as cities that had “shovel-ready” projects were more
likely to receive federal grants of cash under the American
Recovery and Reinvestment Act of 2009 (the so-called stimu-
lus spending bill), departments that have educational plans
ready for review are more likely to be blessed by curriculum
committees with grants of time. It is with that thought in
mind —that major reform may be coming, and musculoskel-
etal medicine should be part of it—that faculties should
consider what they hope to achieve in musculoskeletal medi-
cine education, and how to do it.
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Introduction

Graduate medical education has traditionally been steeped in
experiential, workplace-based learning. Residents are taught and
supervised by faculty with different levels of expertise, and fre-
quently only work with senior residents for short periods of time.
It has always been true that faculty must be able to model, teach,
assess, and remediate orthopaedic residents and generally we
have done this well. Chapter 3 outlines the shift to competency-
based education; this is familiar ground as we have always been
about creating and certifying competence in surgical trainees. In
terms of assessment, though, this is a whole new world.

Most of us have been trained in an environment of summative
assessment— pass/fail decisions to determine whether a mini-
mum criterion has been achieved. Educational standards now
require a transformational shift in curriculum and assessment
measures. The evolution today is towards formative education as
we transition to competency assessment. This evolution is associ-
ated with a need to respond to broad national educational goals
and accreditation requirements, as well as continuing to meet
evolving specialty content. Ultimately we need to develop a solid
program of tools and educational structures designed to assess
and inform the learner as their skills develop with the ultimate
goal of both knowledge and technical improvement.

Our challenge is to adjust to all of these changes without
having had exposure to them in our own education. Meaningful
training in resident assessment must meet the new metrics. The
goal is defined —measuring the educational level of the learner,
providing actionable feedback, and ultimately ensuring the
learner transitions from novice to “competent.” The challenge
to orthopaedic surgery programs is understanding which type
of assessments are needed, establishing a real and measurable
definition of what competence is for our specialty, and choosing
the right tools to assess it. The purpose of this chapter is to con-
sider the history of resident assessment, to present the state of
the art of what is available currently, and create a resource that
encourages faculty to look forward into how things can be done
differently as orthopaedic training continues to evolve.
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Resident Assessment Overview:
Competency-Based Assessment

All assessment tools and systems represent some form of
compromise. The choice (and use) of any system will vary
depending on a program’s needs and staff. Assessment sys-
tems can and should include multiple measures or tools that
capture faculty opinions and provide feedback to the resi-
dents. The choice of type and number of tools within a resi-
dent assessment system are completely up to the individual
program with two exceptions. The ACGME’s Next
Accreditation System mandates reporting milestone out-
comes and individual case volumes through the case log sys-
tem. A review of these two systems and suggestions for other
assessments follows.

Milestones are an example of a reporting system that
requires direct assessment of residents. Orthopaedics was
one of the first specialties involved in the creation of mile-
stones, and many educational leaders within the specialty
contributed to the effort. Our milestones are known for
being particularly numerous, but are well focused within
each area of the specialty. The tools themselves are rele-
vant and useful. The key for each subspecialty is develop-
ing a reliable, consistent, and useful process for
implementing the milestones to track and report educa-
tional outcomes. One specific challenge is to maintain a
consistent reporting system in a busy clinical world. The
quality of the assessments will vary if the program, faculty,
or residents find the reporting tool overly burdensome or
not particularly useful [1]. Techniques to avoid needless
burden while maintaining utility are being explored in the
UK where a mandatory work-based assessment system
exists [2]. The influence of the work environment also
needs to be recognized with variation in social factors,
competing tasks, and fatigue [3]. Variability is part of any
clinical rating scheme, and significant faculty development
should be implemented to reduce rater variability with the
milestones.
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Education of both faculty and residents is required to
appropriately measure milestones. Faculty and resident per-
ceptions significantly influence the utility of any assessment
system; milestones provide an opportunity to give construc-
tive feedback which may be best delivered during a face-to-
face conversation. The goal of milestones is to provide
actionable feedback to the resident; this is lost if milestones
are assigned without direct discussion behind the assigned
score. Comparative data for the first years of milestone imple-
mentation is now available from the ACGME (http://www.
acgme.org/What-We-Do/Accreditation/Milestones/
Overview) and specialty specific data will be available in 2017.

The other required ACGME report is the evaluation of
the operative cases completed by each resident per year. The
standards set by the orthopaedic RRC are considered case
minimums that describe exposure, and do not necessarily
document technical competence. This report can and should
be considered a reflection of the educational design of a resi-
dency program and ultimately allows comparison with other
programs. Attention to details of the educational process is
important to have this data accurately reflect the learning
model. Comparative data between programs is available as
part of the annual residency review process.

Milestones and case logs demonstrate the benefits of adding
formative assessment to the traditional summative model as
they record a resident’s progress towards competence. The
milestones depend on direct faculty supervision and link tech-
nical skill development to episodes of learning. Hence faculty
development plays an important role in both these assess-
ments. It is important to note that evaluators are more likely to
use the full range of available scores when the scale is refer-
enced to a scale of competence rather than assigning a score
[4] referenced only against instructor expectations.
Competency-based assessment can be referenced to clear final
educational goals. This will have improved validity, particularly
when multiple observers use the same scale accompanied by a
periodic monitoring, assessment, and committee review pro-
cess [5]. This is the model behind the Clinical Competency
Committee and other ACGME reporting structures.


http://www.acgme.org/What-We-Do/Accreditation/Milestones/Overview/articleid/4536
http://www.acgme.org/What-We-Do/Accreditation/Milestones/Overview/articleid/4536
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Finally, residency programs need to honestly assess issues
such as a reluctance to fail trainees. There are several strong
factors that contribute to this [6]. These factors include lack
of confidence among faculty in their ability to detect failure,
lack of documentation to support failure, a lack of direct
communication with the resident about the issues, and a real
or perceived lack of ability to remediate a failure. These
issues can be addressed by including more points of assess-
ments during resident training and avoiding reliance on just
a few high-stakes evaluations. Work-based assessment is best
done on multiple occasions by multiple evaluators.
Developing this sort of structure, with points of view from
many angles, creates a robust view of trainee progress, and
the opportunity to focus on achieving optimal competency in
all residents.

Resident Assessment Overview:
Testing and Metrics

There are two traditional testing methods within orthopaedic
surgery—the Orthopaedic In-Training Examination (OITE)
administered by the AAOS and the two-part written and
case-based examination administered by the ABOS. The
ABOS and ACGME/RRC for Orthopaedic Surgery also
mandated the introduction of simulation training for the
PGY-1 in 2013. Fully developed modules are available on the
ABOS website and will not be reviewed here.

Objective assessment is a challenge. Standardized written
examinations continue to have value for both individual resi-
dent assessment and programmatic design. The OITE is a
multiple-choice examination of approximately 275 questions
across multiple subject areas including orthopaedic basic sci-
ence. It is now administered to over 4000 orthopaedic resi-
dents worldwide, and was the first in-training examination
created by any specialty. It is not administered in a standard-
ized way nor required of residencies and, therefore, is not
directly related to subsequent certification testing. It is widely
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used, however, and as it has developed the reporting has
become much more robust with stratification by program
type (allopathic or osteopathic) and year in training. It does
allow the individual resident to compare his or her progress
relative to their peers in the same year of training, and a pro-
gram to track overall performance by subject content. It also
has some utility as an approximation for relative perfor-
mance on future certification exams.

There is literature that explores both the correlation
between the OITE and other exams and the methods that
current orthopaedic residents use to prepare. In 2013
Evaniew et al. surveyed both program directors and resi-
dents in North America [7]. Focus on preparation, impor-
tance cited by the program, and reported hours spent
preparing were predictive of higher OITE scores in com-
parison to others in the same year in training. References
cited for test questions primarily come from journal articles
(74%) or textbooks (26%) in recent studies [8, 9]. This may
be shifting with the development of electronic resources
[10]. Individual program standards and approaches to this
test vary.

Studies have explored the relationship between OITE
scores and ABOS Part 1 pass rates [11-13]. The exams are
designed, administered, and scored differently and ABOS is
a pass/fail exam but percentiles are reported to programs.
Ponce et al. looked at subsection scores over 10 years at one
program and found that the areas with greater content repre-
sentation did correlate with ABOS performance most nota-
bly in PGY3 and PGY4 [14]. They and others have concluded
that the OITE can be used to help identify residents at risk
for failing ABOS Part 1.

The larger question is how a program should respond to a
low OITE score. The authors’ opinion is that every program
should decide on an overall target metric relevant to histori-
cal performance data, and the standards should be clear to
the residents. The one clear point is that poor performance
often reflects a struggling resident and early, customized
exploration and intervention are useful.
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Nonoperative Skill Assessment:

Evaluation of resident skills in the clinic has traditionally con-
sisted of an apprenticeship model; relationships in this model
are deep with significant time spent together. Dedicated teach-
ing rounds are not as common in orthopaedic programs today,
which is one indication that times are changing. Historically
verbal formative feedback was mostly used to correct deficien-
cies, and formal written evaluation was not very instructive. At
best, some verbal formative feedback was provided to the
learner and one or two written evaluations were given to the
program director during the course of a rotation. Better opti-
mization of the feedback piece is of great importance for
implementation of competency-based education.

The current system of medical education can make it dif-
ficult to sustain face-to-face interaction. We still spend signifi-
cant time face to face with a resident during an operative
case, but the clinical environment has other challenges. An
orthopaedic resident’s ability to diagnose and manage
patients in a nonoperative setting such as clinic or hospital
rounds is as important as their operative skills but has
become difficult to teach and assess. Residents have varying
interactions with multiple faculty members often across
different medical systems. Time spent being directly observed
is limited by clinical demands on both parties. Tools to assess
these skills are beginning to develop.

Clinical skills such as history taking, physical exam, and
informed consent are best assessed through multiple types of
evaluations. These can include oral and written examinations,
case-based discussions, work-based assessments, and simulated
patient encounters [15, 16]. The use of multiple types of evalu-
ations is of particular value as no single task exists indepen-
dently in the real world. It is important to avoid deconstructing
tasks into a checklist of achievements—a checklist approach
does not equate to true clinical competency [17]. These chal-
lenges are met by direct observation which is a comfortable
assessment tool for surgeons. There are both specific tools and
systematic approaches that apply to direct observation.
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Several tools are available to structure the evaluation of
clinical skills. The goal is to provide real-time feedback to
the learner in a constructive way while simultaneously
building the groundwork for a summative assessment.
Several tools demonstrate validity and are applicable to
the evaluation of orthopaedic residents including the
Mini-Clinical Evaluation Exercise (Mini-CEX), Clinical
Assessment and Management Examination Outpatient
(CAMEO), and the Ottawa Clinic Assessment Tool
(OCAT). They are also reasonably easy to incorporate into
a faculty development program. Each is described and ref-
erenced below.

The Mini-CEX is validated and is the most widely used tool
for assessment of focused clinical encounters. The evaluation
includes four measures: history taking, physical examination,
clinical judgment and synthesis, and humanism. Each is scored
on a point scale from unsatisfactory to superior with an option
for any category to score as “insufficient contact to judge.”
The original CEX evaluation was based on in-depth observa-
tion by faculty of a resident’s comprehensive single-patient
evaluation [18]. The Mini-CEX has been widely adopted by
multiple specialties and has demonstrated validity [18-22].

The CAMEO is a modified version of the Mini-CEX
designed to evaluate residents working specifically in a surgi-
cal clinic [23]. A 5-point scale is used to evaluate the follow-
ing domains: test ordering and understanding, diagnostic
acumen, history taking, physical examination, communication
skills, and overall performance. Evaluators also note the chief
complaint, presumptive diagnosis, and difficulty of the case
for each assessment. The CAMEO is recognized as a valid
form of resident assessment, and the American Board of
Surgery (ABS) requires general surgery residents to have
documented evaluations of observed patient encounters with
either the Mini-CEX or the CAMEO. Both of these tools are
available on the ABS website (http:/www.absurgery.org/
default.jsp?certgsqe_resassess).

The Ottawa Clinic Assessment Tool (OCAT) is similar in
format to the CAMEOQ, but has a few important features that
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make it an attractive option for orthopaedics [4]. The OCAT
is based on an entire day of clinic instead of a single observed
encounter, and was specifically designed for a busy surgical
clinic where a faculty member may observe a resident in sev-
eral domains, without necessarily directly observing an entire
patient encounter. There are nine areas of global assessment,
a procedural skill question, a yes/no professionalism ques-
tion, a yes/no for the ability to manage a clinic independently
at a generalist level, and two open-ended questions regarding
specific examples of something that went well and something
that could use improvement. The areas of global assessment
include history, physical exam, case presentation, differential
diagnosis, management plan, communication skills, documen-
tation, collaboration, and time management. Each of these
areas is graded on a 1-5 scale relative to the goal of readiness
for independent practice.

The basic premise behind most of these modern evalua-
tion tools is the concept of Entrustable Professional Activities
described by Ten Cate in 2005 and reviewed recently [24].
This idea allows competencies to be operationalized and
measured in a work environment, and reflects the need to
make a judgement about a resident’s independence that is
inherent in orthopaedic education. Assessment systems ref-
erenced to a level of competence that allows entrustable
activities to occur have distinct relevance to orthopaedic
education as long as reference points are relatively clear. On
an entrustment scale like the OCAT, a resident can be
assessed as able to make management decisions with some
staff direction (3/5). A score of 5/5 represents that the super-
vision from the attending was not required. This offers
advantages over the more traditional poor to excellent
numerical scales which can be interpreted and used differ-
ently by different raters—for example, one rater might com-
pare a resident to the “usual resident at that training level,”
another to current peers, and another to what is expected for
graduation. The ultimate goal of a competency-based
assessment system is to reflect progressive independence as
defined by the vast majority of faculty.
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Direct Observation

The ACGME requires that residency programs teach and
assess trainees in six core competencies: medical knowledge,
patient care, interpersonal and communication skills, profes-
sionalism, systems-based practice, and practice-based learn-
ing and improvement. It is challenging to provide specific
feedback to trainees with respect to these, and the last four
are difficult to assess without direct observation. It is also
true that the nontechnical competencies are crucial to pro-
viding patient-centered care (PCC) which is dependent on
excellent communications skills and professionalism [25, 26].
The American Academy of Orthopaedic Surgeons (AAOS)
developed a communications skills workshop focused on
orthopaedic-specific scenarios [27, 28]. Unfortunately, it can-
not be assumed that teaching and modelling communication
skills and professionalism in a classroom results in incorpora-
tion of those skills into actual practice. Implementation of a
direct observation program has significant advantages in
these areas.

Direct observation programs require tools. A systematic
approach with a checklist individualized to a residency struc-
ture currently exists in orthopaedic and other training pro-
grams. A user-friendly broad electronic platform assists with
reporting to both residents and administration. Programmatic
structure and faculty skill development are required as with
any assessment system. The scope of skills to be assessed is
broad —options include elements of a clinical history, physi-
cal exam, and review of data such as radiographs. The scope
can be tailored to the specific rotation or environment which
improves efficiency and relevance. System-based tasks such
as discussion of surgical risks, indications, and patient safety
awareness such as handwashing before and after contact with
the patient can be added. Overall impressions and real-time
comments can both be incorporated. Trainee self-assessment
prior to reviewing the faculty evaluation may also be included.

The challenge in this type of program is in creating it to
match specific goals while providing complete assessment.
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Once tailored to programmatic needs the implementation is
efficient. The assessments are performed by trained observ-
ers in the clinic or on inpatient rounds and can be part of
usual patient care or purely scored by a dedicated observer.
The assessor accompanies the trainee into the exam room,
and is introduced to the patient as an observer of the resident
for educational purposes. The encounter proceeds as it nor-
mally would between resident and patient. The observation
can be for all or some of the encounter. The observer reviews
the encounter with the resident for about 5 min immediately
following the patient visit to debrief. At this point the resi-
dent is provided specific, structured feedback using a check-
list as a guide.

Observing each trainee at least four times a year is recom-
mended for early detection of deficiencies and appropriate
coaching and tracking. The summary of the data for the entire
training group can be used as a needs assessment to monitor
the residency curriculum. The Clinical Competency
Committee (CCC) can use this data to support the assess-
ment of milestones. Individual data can be reviewed with the
trainee during biannual reviews. Residents who demonstrate
deficiencies in one or more competency domains can be
scheduled for more frequent observations.

One author’s (DP) experience can be cited as an example.
This program emphasizes the importance of nontechnical
competencies as crucial for safe patient care and therefore
meets many external quality goals. The resident is provided
with immediate feedback regarding the tools they will need
to develop a practice with high patient satisfaction. The
ACGME core competencies are assessed in the outpatient
setting. The ability to complete a history and physical
examination is observed (patient care and medical knowl-
edge). Communications skill assessment includes the skills
taught in the AAOS communications skills workshop [28].
Professionalism concerns such as fatigue, professional
appearance, and accountability are documented. Any discus-
sion of cost containment (systems-based practice) is docu-
mented. If the entire encounter has been observed the
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medical record is reviewed (systems-based practice) for
internal consistency, documentation of clinical reasoning,
cut-and-paste errors, and completeness and accuracy.
Practice-based learning is part of the assessment process.
Trainees are asked to self-assess—to recognize skills that
were effective, and identify challenges or portions of the
encounter that could be improved. Faculty observers deter-
mine if the resident is conscious of skills they perform well,
and skills that need to be further developed [29].

A shorter checklist is used for observing residents rounding
on multiple inpatients, focusing on the expected communica-
tions skills, patient safety, privacy, and work in interprofes-
sional teams. The resident describes the observer’s role to the
patient; their ability to clearly present this—even if it is the
attending surgeon—is key. Fortunately, the use of scribes and
other medical paraprofessionals has made this an easily
acceptable part of patient life. At the end of rounds, the resi-
dent’s handoff skills are observed and assessed for efficiency
and accuracy which helps meet direct ACGME requirements.

Direct observation in a clinical or hospital setting is clearly
not something most faculty educators were exposed to during
their training. Programs of any size or complexity can develop
a structured direct observation program as long as both fac-
ulty and trainees are made familiar with the purpose and
clear, consistent faculty development is provided. A well-
organized, 90-min workshop in small groups of up to eight
faculty members has been sufficient to successfully launch a
program in both orthopaedics and in other surgical special-
ties [30]. Early results from over 400 observations of 63 resi-
dents in outpatient clinics and hospital rounds have
demonstrated that trainee skills cannot be predicated based
on their reputation among attending surgeons, their observed
skills in conferences, or the operating room. Trainees with
strong leadership skills within the residency group or with
strong technical skills may have limited skills in patient
encounters, and vice versa. Consistent observations with
many faculty participating and strong support from depart-
ment leadership have resulted in a culture change whereby
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observations are an expected part of resident experience.
Direct, structured feedback in the workplace has been valued
by house staff.

Surgical Skill Assessment

The mastery of particular surgical skills requires ongoing
formative assessment and feedback in near real time. Surgical
skill evaluation is important for ongoing resident develop-
ment, and ultimately forms the basis for documenting surgi-
cal competency. This is also a place where orthopaedic faculty
tend to feel more comfortable, a form of “I know it when I
see it.” The challenge for orthopaedic attendings completing
the assessment loop is to understand where the resident is in
preparation for the case, to allow progressive responsibility,
and to do all this efficiently in the setting of clinical stressors.
This is the concept of actionable feedback —intervening as an
instructor when the stakes are high and the path is clearly
defined. The reward is that providing ongoing information to
residents in near real time allows the learner to focus their
efforts towards mastery of particular skills—and mastery in
one small area is rewarded by improved ability to learn the
next.

Assessment of resident surgical skills remains largely the
purview of orthopaedic faculty. Residents should be given
appropriate responsibilities in a gradual and progressive
manner. Clear instructions and defined expectations help set
goals for skill acquisition and this starts with procedure plan-
ning. Face-to-face discussion clarifies the goals of the proce-
dure and helps focus later evaluation. It also allows faculty an
assessment of where the resident is if a long-standing rela-
tionship is not available as is often the case in the current
medical environment.

There are processes that can help balance some of the
challenges in medical education today. Handoffs between
faculty members can communicate general observations on
the progress of a resident’s operative skills and can maintain
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teaching flow as one rotation ends and another begins. It is
also apparent that the skills needed during a resident’s career
may be very different than those needed today. This makes it
all the more important to train surgical residents to be adap-
tive and willing to continue deliberate practice through self-
awareness and engagement of communities of experts [31].
Traditionally evaluation systems have included informal
day-to-day interactions and end-of-rotation written evalua-
tions reviewed by the Program Director (PD). The summary of
collective reports is used by the PD to certify the surgical com-
petency of the individual. There are multiple broad reporting
metrics for case numbers and these are useful and mandatory
forms of assessment. There are also opportunities to incorpo-
rate a rubric or systematic rating scales to structure evaluations
of technical skills, and some of those are readily available.
The Structured Technical Skills Assessment Form (STSAF)
was an early effort created to assess general surgical skills [32].
This form rates resident abilities specific to the procedure
such as proper patient positioning, equipment preparation,
incision placement, and some technical aspects of the proce-
dure. The STSAF also included a global rating for respect for
tissues, the use of assistants, instrument names, following ster-
ile technique, working well with others, and keeping the
operation flowing. This tool provides inter-rater reliability and
the ability to differentiate between residents by training level.
The Objective Structured Assessment of Technical Skills
(OSATS) was developed at the University of Toronto in the
late 1990s with the components of a task-specific checklist
and a global rating scale [33]. It was initially developed for
use as a bench simulation-type examination and has since
been applied to the evaluation of intraoperative skills; as of
now there is not strong evidence to support its use in that
form for high-stakes exams [34, 35]. A secondary concern is
that general tools do not assess the final result of quality of
the surgical outcome as demonstrated in an intra-articular
fracture reduction model in 2016 [36].
The OSATS global rating scale (GRS) was the next step
towards intraoperative assessment. This tool contains a
S-point Likert scale assessing respect for tissue, time and
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motion efficiencies, instrument handling and knowledge,
flow of the procedure, use of assistants, and general prepara-
tory knowledge. The GRS has been compared to other vali-
dated procedure-specific evaluation tools such as Global
Operative Assessment Of Laparoscopic Skills (GOALS)
and found to have near-perfect correlation, which has led to
investigations as to whether procedure-specific evaluation
tools are needed [37, 38].

In 2007 Doyle described the Global Rating Index for
Technical Skills (GRITS) which has a format and content like
OSATS but adds specific skills like camera depth perception
and endoscopic dexterity. The Basic Arthroscopic Knee Skill
Scoring System and the Arthroscopic Surgical Skill Evaluation
Tool (ASSET) are orthopaedic equivalents [39, 40]. The
ASSET uses a Likert scale ranging from novice to expert in the
categories of safety, field of view, camera dexterity, instrument
dexterity, bimanual dexterity, flow of procedure, quality of pro-
cedure, and autonomy. It also includes a task-specific checklist
for diagnostic arthroscopy and has demonstrated reliability
and validity in expert review. Tools for other skills such as man-
aging a fractured radius are also under development.

In 2012 the Ottawa Surgical Competency Operating
Room Evaluation (O-SCORE) was developed by Gofton
et al. [41] This tool assesses pre-procedure plan, case prepa-
ration, knowledge of procedural steps, technical perfor-
mance, visual-spatial skills, post-procedure plan, case
efficiency and flow, and communication and adds a single
yes/no question as to whether the resident could perform the
procedure independently. The O-SCORE assesses the
learner relative to the final skill competency goal and not
relative to resident peers or training level. The scoring scale
for faculty is in a familiar voice (“I had to do most of the
procedure” vs. “I did not need to be there”.). One open-
ended response is also required for a specific aspect that
went well, and one suggestion for improvement. The
O-SCORE has demonstrated validity for the first 4 years of
residencys; it loses discrimination ability between PGY4 and
PGYS levels [42]. A recent modification includes a 5-point
summary scale which added additional value [43].
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Technological advancements will help manage the time
crunch of the operating environment. Tools like the four-item
Zwisch scale can also be easily adapted to an electronic
evaluation platform. The Zwisch scale is a behaviorally
anchored scale that grades the degree of guidance the attend-
ing surgeon provides to the trainee during the most critical
portion of the procedure [43]. Levels from “Show and Tell” to
“Passive Help” to “Active Help” to “Supervision Only”
describe the resident’s involvement. This was validated like
the O-SCORE to be strongly discriminative in PGY1-4 but
less useful in the PGY4-5 transition. The electronic format
was easy to use with a 92% response rate supporting the pos-
sibility of both improved and more longitudinal resident
assessment data.

A very similar tool is under investigation by the ABOS for
assessing technical skills in orthopaedic residency. Multiple
programs are piloting a summative scale in 2017 that matches
expected PGY skills at key points in the course of training.
The goal is to expand this to a wide variety of residency train-
ing programs on an electronic platform, which has not yet
been reported in any specialty. The three categories are nov-
ice (PGY1-2), low intermediate (PGY2-3), and high inter-
mediate (PGY3-4) with five to seven descriptive skills in
each category. The three overarching descriptions with
respect to overall function are “attending surgeon provides
maximum assistance,” “attending surgeon provides signifi-
cant assistance and direction,” and “attending provides mod-
est assistance and direction,” each associated with specific
technical skill-level demonstrations. Operative assessment
can also be done with technical tools such as video review
of procedures, tracking of hand motions, and instrument
pressure monitors [44, 45, 46]. There may be a great future to
these types of technologies at least in simulation laboratory
learning, but currently these types of systems are not widely
available and may not in their current version provide value
given the cost.
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Challenges

An effective system for the assessment of operative skills
requires faculty education. This has been recognized by the
ACGME as tracking and reporting faculty development will
be part of the requirements effective in 2017. Faculty usually
come from varying training environments and are apt to
teach the way they were taught. It is useful to recognize that
there is often little education for faculty as evaluators in the
operating room. There is a 50-year history of a successful
orthopaedic educator’s course provided once a year in
November by the AAOS. The ACGME frequently offers
courses in resident assessment, using milestones, and other
educator’s skills. The Council of Orthopaedic Residency
Directors provides a short half-day meeting in conjunction
with the AAOS meeting in March, and a longer dedicated
conference in conjunction with AOA in June. The challenges
are finding time for orthopaedic educators to be away from
clinical demands regardless of whether available efforts are
local or provided nationally.

No single formula will work well for all training, but devel-
oping a culture of regular constructive feedback and evalua-
tion is helpful and this starts with the residents. The experience
with simulation and other hands-on observed training efforts
supports the idea that residents welcome feedback as a way
to progress technical skills. A global skill evaluation close to
the time of evaluation can help provide specific and construc-
tive feedback for a wide range of procedures. Task-specific
scores like ASSET are under development in many areas.
Widespread measurement of resident operative performance
also promises to support curriculum development, identify
best practices, and explore the strengths and weaknesses of
our current system of orthopaedic training. Some of this will
be mandated by our accreditation and assessment organiza-
tions, and some of it will come from innovation within the
programs themselves.
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Conclusion

Medicine evolves continuously —issues like physician burnout
and mandates like milestones were not a part of life as a pro-
gram director 10 years ago and yet we are now responsible for
both. It is easy to feel like there is just too much concept and
not enough practical reality! Perhaps this chapter hasn’t
helped that, but at the minimum self-education about the
options provides a place to start. The challenge for our spe-
cialty moving forward is to measure, adapt, and adopt the
processes that work and to be creative where we need to. Our
emphasis should be on developing tools and educational
structures designed to assess and inform the learner with the
ultimate goal of both knowledge and technical skill
improvement. Our strength is in recognizing the strengths and
weaknesses of our residencies both locally and at a national
level; we are not “one size fits all,” but neither are we ridicu-
lously different. The mission of orthopaedic educators today
should be education done purposefully because purpose is
inherent to who we are.
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Chapter 8

Providing Feedback
to Residents

Vani Sabesan and James Whaley

Introduction

Who would dispute the idea that feedback is a good thing?
Both common sense and research make it clear: Formative
assessment, consisting of lots of feedback and opportunities
to use that feedback, enhances performance and achievement
[1]. John Hattie (2008), whose decades of research revealed
that feedback was among the most powerful influences on
achievement, acknowledges that he has “struggled to under-
stand the concept” [2]. Many writings on the subject don’t
even attempt to define the term. To improve formative
assessment practices among both teachers and learners, we
need to look more closely at just what feedback is—and isn’t.
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The Accreditation Council for Graduate Medical Education
(ACGME) requires residency programs to document trainee
performance, and provide more continuous feedback during
training. Specifically, the goal of any surgical residency is to pre-
pare residents to not only be board-certified surgeons, but also
achieve competency to become good physicians [3, 4].
Improvement in operating skills, for example, requires constant
feedback between teacher and learner to promote reflection on
performance [3, 4]. In the new era of milestones, effective feed-
back is critical in developing competent surgeons; however,
studies report that feedback can be lacking [5, 6]. Orthopaedic
surgery training programs utilize the apprenticeship model,
based on the idea that the master teaches the trainee, and the
trainee engages in experiential learning or learning by doing [7].
Resident feedback, in the apprenticeship model, is an essential
part of creating competent orthopaedic surgeons. Traditionally,
feedback in residency training was at the end of rotation, infor-
mal, subjective, and vague [8]. There were problems with this
type of feedback in that the timeliness and quality of the evalu-
ation were suboptimal [6, 9]. One study of orthopaedic residents
at a single institution showed that almost half of residents felt
that they received immediate surgical feedback less than 20% of
the time [9]. Moreover, a department review of 1556 faculty
evaluations of residents over 4 years showed that the average
time to receive written feedback was 43 days after the rotation
ended [9]. Feedback is necessary for the growth of the resident
into a competent surgeon. In a time now with emphasis on mile-
stones and competency curriculum, effective feedback is a criti-
cal component of residency training and faculty are sought out
to provide high-quality feedback that encourages residents to
engage in deliberate practice to refine their skills [10, 11].

What Is Feedback?

Feedback can be defined as “specific information about the
comparison between trainee’s observed performance and a
standard given with the intent to improve trainee’s perfor-
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mance” (p. 193) [12]. The term feedback is often used to
describe all kinds of comments made after the fact, including
advice, praise, and evaluation. But feedback is ill defined.
Basically, feedback is information about how we are perform-
ing in our efforts to reach a goal. I tell a joke with the goal of
making people laugh, and I observe the audience’s reaction —
they laugh loudly or barely snicker. I teach a lesson with the
goal of engaging students, and I see that some students have
their eyes riveted on me while others are nodding off.
Because the term feedback may be used to describe a num-
ber of scenarios, it can often be overlooked by residents.
Defined another way, feedback is the process of the resident
seeking to find out more about the similarities and differ-
ences between their performance and the target performance
[13, 14]. This definition emphasizes the active role of the resi-
dent, as they have to be motivated in implementing the learn-
ing plans to achieve a target performance [13-16]. Specific
feedback must instruct the resident on what the target perfor-
mance is and how their performance differs [13, 15, 16].
Although there is no consensus on the definition of feedback,
one review found that three concepts emerged: feedback as
information, feedback as reactive to information that is given,
and feedback as cyclic, involving information and reaction
[12]. To expand on this, feedback as information is essentially
the information on the learner’s performance, with the focus
on content of the information. Feedback as a reaction differs,
in that there is an interchange of information delivery and
reception, where the focus is on the interaction with informa-
tion. Lastly, feedback as a cycle is when the output is fed back
as the new input to modify and improve future outputs, with
the focus being on receiving information, responding to the
information, and improving response quality [12].

There are many forms and avenues for feedback including
formal or informal, clinical and surgical, reinforcing or cor-
rective, and verbal or written. Ultimately, there are two main
types of feedback: formative ongoing feedback which occurs
on a regular or an ad hoc basis, and summative (formal) feed-
back which is typically shared during annual or semiannual
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performance reviews. Formal summative feedback usually
occurs in a meeting-type environment or as a formalized
document, such as an individualized learning plan. Formative
feedback (informal), on the other hand, is characterized as
“on the fly” and less directive. The feedback may address
behavior in the operating room or the clinic, with each situa-
tion addressing different aspects of the resident’s perfor-
mance. All feedback is not corrective; if a resident is
performing well, feedback can be given to reinforce the good
behaviors and point out performance strengths. Lastly, feed-
back may be written or oral, with written feedback usually
comprising some sort of numerical grading system that allows
for tracking of residents’ progress over time and also a com-
ments section. Simple oral feedback models have been devel-
oped to allow for real-time ongoing assessments, both in the
clinic and in the operating room.

Regardless of the form, the seven main components of
high-quality feedback are goal referenced, tangible and trans-
parent, actionable, user friendly, timely, ongoing, and consis-
tent [1, 2, 5, 17]. Feedback, most importantly, should avoid
disrespectful or personal comments that have a judgment or
focus on the personality and not on specific behavior, not be
goal oriented, and provide no constructive suggestions for
improvement [18, 19].

Types of Feedback

Research has found that choosing the right types of feedback
strategy and content specific to the learning target is the most
important for student achievement. Definitions and examples
of types of feedback are included below. It is important to
remember that any feedback given must be cognizant of tone,
clarity, and specificity which are critical for any type of
feedback.

Written feedback: Feedback that is in the written language
and is often provided in the middle and end of a rotation and
is usually formal: The evaluative form usually has a compo-
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nent of written feedback. With the goal for residents to
improve performance or address areas of weakness, short
phrases of nonspecific comments are suboptimal such as
“Good job” or “Hard worker.” The faculty member needs to
elaborate on their overall impression of the residence’s per-
formance. For instance, explain why the resident did a good
job, and offer goals and plans to achieve them that are tai-
lored to the resident’s experience level. Integrate “sandwich-
type” evaluation or other specific models; add examples and
be specific and directive in how resident can improve.

Verbal feedback: Feedback that is spoken and should occur
on a daily basis that is focused on improvement of the resi-
dent’s clinical and surgical skills throughout the rotation: The
majority of the time this type of feedback is informal because
it takes place “on the go.” When giving this type of feedback
faculty need to be aware of critical components including the
language used, location, identifying and defining the teach-
able moment, and tone. Language and tone are important
because you can say the same thing, and have it interpreted
differently based on whether an aggressive or a calm tone
and inviting or open language were used. Confrontational
tones (aggressive, condescending, and sarcastic) will put the
resident into a defensive mode and they are unlikely to act on
the feedback.

Formal feedback: Feedback that is provided as part of a
summative assessment: The feedback is mostly written, and
covers the resident’s performance both clinically and surgi-
cally. There may be a verbal component if the faculty member
and resident meet to go over the assessment. This type of
feedback follows the resident throughout their training and
allows for improvement to be seen longitudinally in the long
term. An important note is that the faculty member needs to
be specific and descriptive because that will allow for a more
accurate measure of the resident’s improvement longitudi-
nally throughout residency.

Informal (ongoing) feedback: Feedback that takes place
on a day-to-day basis with the goal of improving the resi-
dent’s performance for that rotation: The feedback is usually
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verbal, and can occur in the clinic or operating room. When
giving this feedback, the faculty member needs to help the
resident set a goal for improvement and a plan to get there.
For example, saying “your shoulder exam needs to be
improved” is not as helpful as more specific feedback like
“your shoulder exam lacked testing for impingement or
strength” or “I have found that this book chapter is a great
resource, please read it tonight and we will go over it
tomorrow.”

Feedback Models

Any good model of delivering feedback should assess orien-
tation and climate, and include elicitation, diagnosis and
feedback, improvement plan, application, and review [18]. It
is best to let the resident know ahead of time that there will
be a feedback session to orient them for the session, and it is
the faculty member’s responsibility to provide a relaxed and
respectful climate [18]. This also allows the resident to man-
age their duties and optimizes the ability for them to be men-
tally engaged in the session.

To start the session off, elicit from the resident a self-
assessment and use open-ended questions about the resi-
dent’s performance [7, 18, 20]. This is important because it
allows you, as faculty, to understand the resident’s perception
of their performance, to engage them in the process, and to
begin to formulate a focus area for improvement. During the
conversation, provide reinforcing and corrective feedback, as
well as responses (diagnosis) to the observations of the resi-
dent [18]. The faculty should also use their expertise to help
clarify misunderstandings, set priorities, and offer suggestions
for improvement [13].

Next is to develop specific strategies for improvement, or
improvement plan, by giving your suggestions, and asking the
resident how they can improve [18, 21]. The most important
step is the resident applying the discussed strategies to the
present time and, as a faculty member, it is your job to moni-
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tor the development and application of the improvement
plan [18]. Lastly, have the resident repeat back what was
discussed at the session. This review allows for identification
of any misinterpretations, and allows the faculty member and
resident to agree on a timeline for change [18]. The goal of
the session is for it to be a dialogue and constructive, not
paternalistic, condescending, or insulting [13]. Having the
resident engaged in his/her own strategy for improvement
will lead to the resident being more likely to implement the
changes, and ultimately allow them to be a better orthopaedic
surgeon [13].

A simplistic model of feedback recently propagated is the
One-Minute Preceptor model. This model has been used in
many leadership programs, emphasized in orthopaedic sur-
gery educational programs, utilized by faculty in graduate
medical education, and provides a simple yet effective real-
time model for providing feedback to residents [22, 23]. In
this model the first step is getting a commitment from the
resident by finding out their diagnosis or plan or how they
think they did. Next, you want to probe for supporting evi-
dence to understand why the resident developed that thought
process. After that, the faculty should teach general rules by
giving the resident “take-home points” aimed at the resi-
dent’s area of gaps in knowledge. The fourth step is to rein-
force what was done well, positive feedback, and what the
resident should continue to do. Lastly, provide constructive
feedback to correct any errors that you identified along with
suggestions on how to improve.

Pendleton’s rules are another popular conventional model
for feedback [24]. The first part is the resident’s self-
assessment of what they did well. The faculty member then
reinforces what was done well, as well as what skills were
necessary to achieve the successful outcome. Next, the resi-
dent gives another self-assessment, but this time on what
could have performed better. This includes analyzing the
skills used that lead to these suboptimal results. The faculty
member can then suggest alternative ways to achieve the
target level of performance. The benefit of this approach is



142 V.Sabesan and J. Whaley

that strengths are discussed first, which allows for a comfort-
able environment to be created with a receptive resident.
Another more simplistic feedback model is the feedback
sandwich [24,25]. In the first step of this three-step process the
faculty member delivers positive feedback to the resident (top
layer of bread). Next, the faculty member gives constructive
feedback based on the resident’s performance on a certain
task or task (meat of the sandwich). Lastly, the faculty member
ends the sessions with more positive feedback (bottom layer of
bread). This model is generally well received by the resident as
the guidance for improvement is comfortable for the learner.
However, the resident may take away only the positive com-
ments provided in the encounter and dismiss the constructive
criticisms. Without the resident focusing on the constructive
criticism, the goal to improve performance can be missed.
Finally there is also the CAST model for delivering effec-
tive feedback to residents [26]. CAST stands for Continue,
Alter, Stop, Try. Initially during the encounter, the faculty
member acknowledges the behaviors that the resident should
continue to do. Next, the resident is informed of behaviors
that need to be altered so that they can become strengths.
After that, the faculty member discusses what activities need
to be stopped because they do not add value, or are applied
the wrong way. Lastly, the faculty member offers new skills to
apply and practice for the resident to try the next time.
Similar to the CAST model, the SKS method is a three-step
feedback method that stands for Stop, Keep, Start [27]. This
method is one that is usually used by the resident who seeks
feedback. The first step addresses what the resident should
stop doing. The second step encourages residents to keep
doing certain behaviors or maintain the positives. Finally, in
the third step, the faculty encourages the resident to start
doing or to try a new behavior. This method allows for a very
brief encounter that can be impactful. Furthermore, this is a
model that can be utilized by residents to regularly seek feed-
back. The SKS method does rely on the resident to be self-
reflective and receptive to feedback because a perceived
strength may actually be viewed as a weakness by faculty.
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Location of the Feedback

The one-on-one environment of the clinic is a crucial time
to provide low-stakes formative assessment and construc-
tive feedback [28]. The clinic allows the faculty member to
evaluate aspects outside of the operating room, such as
communication, empathy, diagnostic skills, exam skills,
interpretation of imaging, and decision making and critical
thinking skills. Try to avoid giving a resident feedback near
the patient rooms or public areas, as this may make the resi-
dent uncomfortable and hinder an open discussion. Again, it
is important to emphasize that the feedback session is a
dialogue, and the resident should be actively participating in
the discussion. A goal after each day of clinic is to have a
brief debriefing meeting with the resident, and address
goals set and previous plans for improvement, if those goals
have been achieved, modifying previous plans for improve-
ment, and creation of new plans of improvement. The easi-
est way to implement the short debriefing processes is to do
it after the last patient is seen; this takes a maximum of
5 min. Focusing on one area of improvement allows for the
session to be brief, effective, and allow everyone to finish
their clinic work.

Surgical feedback provides residents with ways to improve
their operative skills. Delivering this information can prove
to be difficult due to the fast-paced environment of the oper-
ating room, but is critical for development. Feedback needs
to be frequent and temporally close to when a procedure was
performed. An immediate brief postoperative debriefing has
been shown to be effective with minimal time used [20]. The
impact of feedback can be powerful in the surgical setting by
allowing the resident to obtain surgical skills at higher level
of proficiency or even faster [29]. The One-Minute Preceptor
model previously described can be utilized effectively in
between surgical cases, given the time constraints that can be
associated with the operating room. The feedback can range
anywhere from preoperative preparation to surgical tech-
nique and intraoperative performance.
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A great way to provide surgical skill feedback is during
simulation labs, such as a cadaveric lab or a sawbones lab.
This is a low-stress environment that allows for feedback to
be instantaneous during a procedure, and allows for the resi-
dent to make corrections in real time. In addition, the clearer
the expectations are set for performance the more fruitful
feedback can be after a case for a resident.

Tips for Providing Residents with Meaningful
Feedback

There are similarities and differences in feedback in the clinic
and in the operating room. Both arenas are valuable times to
provide meaningful feedback that will help improve resi-
dence performance. Furthermore, both situations require the
faculty member to give feedback that is goal oriented, tangi-
ble, actionable, resident friendly, timely, ongoing, and consis-
tent [1, 2, 5, 17]. Admittedly, the operating room is a more
high-stress environment than the clinic, and it is important to
avoid disrespectful or personal comments that focus on the
resident’s personality [18, 19]. The operating room is a crucial
component of orthopaedic surgical training as it allows the
resident to perform under the direct supervision of the
attending [30]. Feedback in the operating room is provided in
real time and directed at improving procedural performance
of the resident, as well as maintaining patient safety.
Additionally, improvement can be rapid and, therefore, the
faculty member must continue to provide feedback until the
target performance is achieved. This immediate feedback is
vital, as waiting until the end of the rotation to give feedback
is suboptimal because of selective recall and errors due to
forgetting [31, 32]. The goal of feedback in the operating
room is to develop an efficient, skilled, independent, and
autonomous surgeon [33].
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Five Important Tips

1.

Create safety: If the resident doesn’t feel comfortable, then
the feedback will be unproductive. Making the resident
feel bad or embarrassing them in front of their peers is not
productive.

. Be positive: Being positive allows the resident to feel com-

fortable and make them more likely to actively participate
in the conversation. Even if corrective feedback is needed,
follow that up with a solution or an achievable goal.

. Be specific: Specific observations of behavior allow the

resident to focus on what exactly needs to be addressed,
and what steps need to be taken for improvement.
Ambiguity leads to interpretation, and may lead to the
resident missing the point of the feedback.

. Be immediate: Giving feedback after a surgical case or a

patient presentation allows the situation to be fresh in the
faculty and resident’s mind, and allows for a more accurate
assessment of performance.

. Be tough, not mean: Ask the resident their perspective and

then stay objective, and address the behavior and not criti-
cize them personally.

Optimal Feedback Model (Authors’ Preferred
Model)

One-Minute Preceptor Model

The author prefers this model for giving feedback on a daily
basis. This model is not only providing the resident feedback
on performance but also has an educational component. The
One-Minute Preceptor model encourages the resident to
articulate their diagnostic reasoning so they do not rely on
faculty to provide the diagnosis or treatment methodology.
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This model can be effectively implemented in the operating
room and the clinic because of the minimal time requirement
needed for an impactful resident interaction. The author
encourages faculty to have different models in their repertoire,
and to adapt the models to the faculty member’s own style.

Pitfalls and Perils

Feedback is a multifactorial complex and is affected by learn-
ing culture, relationships, purpose of feedback, and emotional
response to feedback [34]. Residents may feel that the faculty
member may be unapproachable, and therefore will not seek
out feedback [35]. The faculty member may not take the time
to give feedback or be reluctant to give feedback because they
may not have confidence in their feedback skills, or do not
want to be perceived as mean or damage the relationship with
the resident [13, 18, 19, 35-38]. The feedback plan may not
always be implemented if the resident perceives that there is
not a problem, the feedback is irrelevant, or the source is not
credible [39-42]. This is especially true if the resident has a
negative emotional response to the feedback [41].

There is often a difference in perception of feedback
between residents and faculty members. Specifically, resi-
dents and faculty members do not share the same
understanding of when feedback is being given or perception
of the quality and frequency of feedback, with the residents
viewing the quality and frequency as lower [3, 33, 43]. To fur-
ther this point, one study of surgery residents and faculty
found significant difference on how feedback was received
(starting with a positive, resident participation, concrete sug-
gestions for improvement) and how it was given (frequency
and timeliness) [43]. For example, they found that 96.6% of
surgeons believed that they started with a positive observa-
tion, and allowed the resident to participate in the discussion
97% of the time, and 96.4% felt that they gave concrete sug-
gestions for improvement; the residents disagreed (54.2%,
50%, and 13%, respectively) [43]. Additionally, 86.2% of
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surgeons felt that they gave feedback often and always
immediately after the activity, whereas 12.5% of residents felt
this to be true [43]. Written feedback has been found to be
short and nonspecific, which is of little value to residents
seeking to improve their skills [5, 21]. Examples would
include “needs to read more” or “needs improvement on
physical exam” are not specific enough for the resident to use
the comments effectively. However, one study showed that
there is no difference between verbal or written feedback in
terms of effectiveness, but rather the frequency or timeliness
is a more important factor [44]. Making time for feedback can
be difficult, for multiple reasons, including different resident
and faculty member work schedules and duties [35]. Although
faculty members’ time is constrained with clinical and per-
sonal duties, it is important to take the time to craft thought-
ful and high-quality feedback.

Feedback to Different Types of Residents

The Underperformer [45]

Regardless of the metrics that used for resident selection,
there are always those residents who will be underperform-
ing, even after feedback to help them improve. For some, it is
due to a lack of trying, while for others orthopaedics might
just not be the right fit. Regardless of the cause, the faculty
need to take action as soon as possible. The most disadvanta-
geous thing a faculty member can do is to assume that the
inadequate performance will self-correct. When providing
feedback to this resident it is important to engage the resi-
dent in the feedback process, state objectively what you are
observing, set goals for improvement, and create an improve-
ment plan together. The faculty can even go as far as having
the resident write down agreed-upon goals and deadlines for
these goals. However, some residents may not be coachable
or not want to change, which leads us to our next type of
resident: the defensive resident.
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The Defensive Resident [45]

Difficult residents are, in the author’s opinion, the most difficult
resident to work with. These residents do not do well with feed-
back for a few reasons. They may not realize that there is a
problem, and feel that the faculty member is personally attack-
ing them, or not think that the feedback is credible, or become
defensive and not accept personal responsibility. This type of
resident may “twist your words,” and become emotional
quickly. Although this is a difficult situation to be in when deliv-
ering feedback, there are a few tips to help the resident under-
stand the problem, and be receptive for improvement. First, the
faculty member must be clear with what they say so that the
resident understands fully what is being addressed. If the resi-
dent begins to twist what you are saying, simply repeat back
what you said. As the faculty member, it is important to keep a
neutral tone to minimize escalating the emotions of the resi-
dent. Tone is the body language, facial expressions, and voice
inflection that accompany your verbal message. This is probably
the hardest part about dealing with a defensive resident
because it is easy for the emotions of the faculty to be shown
through. Lastly, feedback should use temperate phrasing
because a certain phrasing can evoke an emotional response
more than others. For example, saying “You are terrible at
suturing!” evokes a stronger emotional response than saying
“Your suture technique needs to be improved.” with the resi-
dent being more receptive to the latter phrasing. This can be
accomplished by explaining how you came to your observation,
asking for the resident’s reaction to your feedback, and asking
their perspective. Remember that your job is to give objective
feedback in a clear, neutral, and temperate way.

The Star Performer [45]

In orthopaedic residency training, this type of resident can be
surprisingly difficult to give feedback to. These residents are
self-driven and well read, and have tirelessly practiced their
surgical skills. For faculty members, it may seem difficult to
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find an area that is lacking, or you may feel as though you are
being too critical. An important note is that your resident will
be receptive to your feedback because they did not become a
top performer without self-improvement. One way to
approach the resident is to ask them about their goals and
find out what barriers they feel are present. At this point, the
faculty member may use different approaches to provide
feedback to help accomplish the resident’s goals. Do not be
afraid to give the resident constructive feedback. An example
would be saying, “Your performance is above your training
level; however, I think there needs improvement in commu-
nication in the operating room.” The resident may be sur-
prised at first because they are not used to receiving
constructive feedback, but they will usually use the feedback
to improve.

Conclusion

Providing effective resident feedback can be very challenging
for orthopaedic faculty members. Residents are eager for
feedback because they believe that it can help them improve
their skills [18, 46].

High-quality feedback is specific, frequent, timely, interac-
tive, and behavioral rather than personal, and provides a plan
to improve performance [5, 17]. Tailoring the above feedback
models to your own personal style allows for an interactive
and conversational session. This resident-centered approach
allows for high-quality feedback to be provided in an effec-
tive model that will allow resident to grow into a competent
and successful orthopaedic surgeon.
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Chapter 9

Resident Remediation
and Due Process

Craig S. Roberts

Resident Remediation and Due Process

Remediation and due process are tools for the Program
Director (PD) to apply to problems of unprofessional behav-
ior and/or poor academic performance. Although the concept
of due process for orthopaedic surgeons conjures up visions
of courtrooms and legal arguments, the term “due process”
for the purposes of this chapter is a nonlegal definition in an
academic setting involving student rights [1]. This chapter
discusses concepts of remediation and due process in the
academic environment, reviews their application to ortho-
paedic surgery residency training programs, and presents a
working framework for applying these concepts to unprofes-
sional behavior and/or poor academic performance by ortho-
paedic residents in training.
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Remediation

Remediation is “the act or process of remedying something
that is undesirable or deficient” or “the act or process of pro-
viding remedial education” [2]. Dougherty and Marcus stated
that “a remediation program must be available for residents
who perform below expectations” [3]. Arnold stated that
remediation has an important role in the professionalism of
learners and faculty in orthopaedic surgery [4]. There are
many models for remediation and include due process, a
warning period, and confrontation to initiate remediation of
the physician who has acted unprofessionally [4]. Cognitive
behavioral therapy, motivational interviewing, and continu-
ous monitoring are effective remediation techniques [4]. She
also stated that remediation can appear to be intrusive, can
disrupt workflow, and requires resources [4]. Resources
include faculty time and expertise, educational materials,
administrative support, and psychological counseling
services.

Arnold also suggested that the remediation program itself
has to fit the offense [4]. To evaluate a lapse in behavior one
must (1) consider how clearly the behavior violates the stan-
dard of practice of medicine and the community; (2) how
serious the offense is as a matter of actual or potential harm
that may occur; and (3) whether the violation is intrinsically
wrong [4, 5].

Arnold described an analogy between remediation and
recovery from chemical dependency. Better results of reme-
diation and rehabilitation from chemical dependency are
reported in individuals that embrace professionalism in the
first place, as well as those that express remorse, guilt, or
empathy for those who may have been harmed. However, she
noted that success rates vary tremendously [4].

Remediation is usually focused on improving behavior or
performance that puts a resident, student, or faculty outside
the normal range of performance, effectively making the indi-
vidual an outlier. Phelan et al. in 1993 stated that “identifying
and tracking students with difficulties” created an opportunity
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for intervention and remediation [6]. These authors were
focusing on the evaluation of the noncognitive professional
traits (i.e., professionalism, communication skills, teamwork)
of medical students, and noted that this program can “com-
plement systems that evaluated academic performance” [6].
Although this may not be obvious to us now, in a world where
core competencies are now common parlance in medical
school and residency training programs, these authors appear
to have been clairvoyant.

Phelan et al. also emphasized early detection of “potential
problem behavior” amenable to remediation [6]. They estab-
lished a task force “to develop a system that allowed trending
of potential problem behavior over several clerkships or
teaching blocks while protecting both the student and the
evaluator” [6]. Multiple evaluations were performed by an
undergraduate medical education dean and a student prog-
ress committee [6].

In the case of a problem student, several steps took place:
the student was informed about “the perceived problem, the
situation discussed, and a mutually agreed upon remediation
program was arranged.” Interestingly, the authors termed
this process mediation. In addition, these authors stated that
if the “counseling and planned remediation program failed to
work,” the student progress committee would be informed
[6]. This example of a remediation program emphasized help-
ing the student, not penalizing them [6]. Furthermore, “only
if the student failed the remediation program was the institu-
tion’s academic disciplinary procedure implemented and
documented in the academic record” [6]. Lastly, these authors
indicated that earlier identification of student problems
made it easier to develop a remediation program targeted
toward a student’s areas of weakness, and monitor a student’s
improvement [6]. Remediation programs for orthopaedic
surgery residents are not well defined to my knowledge, and
may be an opportunity for PDs to collaborate and share best
practices. We have, in our department, used the process for
remediation that is outlined (Fig. 9.1). In general, remedia-
tion should precede due process in order to demonstrate that
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every effort has been made to assist the student or resident
physician in improving their performance gaps.

Due Process

The Program Directors’ Handbook notes that the “spirit of
academic due process at universities involves a step-by-step
process, with multiple inputs, written warnings, opportunities
and resources for resident remediation, and resident reten-
tion whenever possible” [7]. This chapter further applies due
process in this context.

Due process in academia is especially relevant when there
is a student grievance. It ensures that the rights of the student
are protected and that the individual can challenge the entire
process and/or use the grievance process if desired. Most
universities have grievance committees, ombudsmen, and
other pathways and people to contact for these complicated
situations.

In orthopaedics, PDs use the concept of due process
when they are concerned that the resident’s unprofessional
behavior or academic performance is serious and could
result in termination. Before any action in these situations,
the PD ought to consult the departmental Resident
Handbook, essentially the “Constitution” for educational
activities [7].

How is “due process” defined in the legal arena? The con-
cept of due process in law is associated with the Fourteenth
Amendment to the Constitution of the United States where
the concept of “due process of law” is imbedded [8]. In
context, “No state shall ... deprive any person of life, liberty,
or property, without due process of law” [8].

Student rights are also mentioned discussed in the legal
definition of due process. The school or institution that the
student attends has written rules and policies outlining the
due process procedures both students and the institution
must follow to make sure that a student has a fair hearing.
The idea of due process is that “no one should be assumed to
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have violated any laws, regulations, or ethical codes without
first having a fair hearing in front of people who can judge
him or her impartially, according to objective procedures, and
without prejudice” [1]. The Supreme Court in 1974 heard the
case of Bass VS. Lopez, a case involving students suspended
without a hearing, and ruled that students have a right to due
process in school [1].

Tulgan et al. discussed the development of termination
policies for disruptive residents. These authors reported on
their strong policies which withstood a legal challenge, and
noted that strong policies are the “ultimate legal protection”
[9]. Courts have generally sided with educational institutions
when policies are in place and followed. Interestingly, Tulgan
et al. noted that guarantees of due process for both a resident
and his/her institution included the following: an unbiased
tribunal; notice of the proposed action and grounds for it;
opportunity to present reasons why the proposed action
should not be taken; the right to present evidence, including
the right to call witnesses, the right to know opposing evi-
dence, the right to cross-examine adverse witnesses, and the
right that the evidence be based exclusively on the evidence
presented; and the requirement that the tribunal prepare
written findings of fact and reason for its decision dependent
on severity [9]. Most departments of orthopaedic surgery
have all of these elements included in their policies and pro-
cedures handbook for orthopaedic residents.

A Rational Approach to Remediation
and Due Process in Orthopaedic Surgery

The most common problems for the PD are the resident with
a professional behavior problem or poor academic perfor-
mance. There is a spectrum of problems that residents can
have, from “simple and specific on one end of the spectrum,
to global and complex on the other” [7]. An isolated low
OITE score might require assigning a faculty mentor and a
personalized study program. More global educational
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deficiencies (low OITE score, poor rotation evaluations, fail-
ure to progress in psychomotor skill milestones, etc.) would
likely involve, at a minimum, educational mentoring and
remediation by multiple faculty, prescribed review materials
with standardized exams (e.g.,AAOS ResStudy, Orthobullets),
and psychomotor skill remediation sessions with faculty
members in our arthroscopy/soft tissue skill laboratory.
Determining the underlying cause of a resident’s problem(s)
is critical in order to be able to choose the appropriate reme-
diation approach. The possibility of substance abuse and
psychological/psychiatric issues should be considered early
on, and the individual might need to be referred for the
appropriate screening for substance abuse and psychological/
psychiatric issues.

An initial meeting between the problem resident and the
PD is a recommended first step [7]. By that point, the PD has
usually received written or verbal input from others (e.g.,
faculty members, other residents, mid-level providers, other
departments). The PD is acting almost as the third party (like
a “mediator”) by mediating issues or concerns among the
parties involved. The PD needs to decide quickly on the
scope and magnitude of the resident’s problem(s), and
whether it is best to start with mediation, remediation, or due
process. Generally, one must not jump to due process unless
there are issues of safety and immediate danger.

Although we have not discussed the details of mediation
in this chapter, mediation is an informal approach and first
step which is useful early on (Fig. 9.1). Mediation involves an
initial conversation with the resident using active listening, a
nonjudgmental approach, and careful planning for future
steps so appropriate plans are in place and documentation is
obtained. The PD needs to determine at the start whether the
situation at hand is a problem or whether it is a dilemma.
Problems, by definition, can be fixed and solved completely.
Dilemmas cannot be solved, and can only be managed, gener-
ally by trade-offs and process improvement.

If the matter at hand is a simple “problem” (and not a
dilemma), mediation is a good option. Mediation here is used
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loosely as a way or process of resolving a problem or dispute
between the resident and another party, with the PD acting as
a “mediator” by facilitating communication and negotiation.
Academic issues such as a one-time isolated low OITE score
can often be solved by the PD simply by implementing a
learning/review plan or a mentoring program. Tools for
mediation include informal conversations, Socratic dialogues,
suggestions about modifying behavior, supplying educational
resources, assigning a colleague as a study partner or account-
ability partner, and mentoring/coaching. Detailed documen-
tation of this meeting is usually not critical and can be done
in fairly general terms. The note of record is really a process
note which records the meeting fairly succinctly [7]. This note
includes the usual “who, when, what information was told or
shared with you, and any action that you promised” [10]. I
recommend sending the individual a letter to confirm the
meeting occurred and outline what was said [7]. Copies of
these notes and letters ought to be maintained for as long as
possible, and will be needed for credentialing and certifica-
tion for years to come [7]. Determining whether “mediation”
is the correct approach is not easy, and often requires the
benefit of experience. Situations which are usually not appro-
priate for mediation include long-standing and deep-rooted
problems, people who are highly volatile, large power differ-
ences (e.g., student complains about a star faculty member),
and allegations involving sexual relationship and/or those
which, if proven to be true, are possibly criminal [10]. Other
situations which are usually not appropriate for mediation
include possible chemical dependency and substance abuse.
Other options ought to be considered in these situations
include referral to physician health/substance abuse pro-
grams, similar to the one in Kentucky, which are state run. In
many cases with medical students and resident physicians at
academic medical centers, such issues are handled internally
at a departmental and/or graduate medical education level,
and hospital chief medical officers are usually not involved.
The next step in the continuum of options is remediation
(Fig. 9.1). Remediation can be used when simple mediation
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has not worked or when a defined area of unprofessional
behavior or an area of difficulty, or when a gap in knowledge
or performance, is identified, and is thought to be well
defined and completely remediable. Some examples include
poor performance on a standardized test, such as the ortho-
paedic in-training examination, specific knowledge gaps
identified from a rotation in a particular area of orthopaedics,
a behavioral skill or problem such as interaction with nursing
staff in the hospital emergency room, or poor technical skills/
surgical competency for a specific procedure. In these
instances, an initial meeting is important to define the area
which needs to be improved, identify the gap between cur-
rent performance and the required performance, develop a
strategy/plan on how to get there, and define what will hap-
pen if the individual does not reach the required level of
performance. Documentation is more important than it is
with mediation. Nonetheless, the situation has not risen to the
level of due process, where the documentation is perhaps just
as important as the process itself.

With remediation, documentation includes the usual “who,
when, and what,” and any action that you promised, in addi-
tion to describing what level of performance (“goal”) has to
be reached, and what will occur if this is not reached. These
goals are usually accepted levels of performance, often now
defined in orthopaedic residency training by the 41 ACGME
orthopaedic surgery milestones. PDs should check to make
sure that their resident handbook has policies and proce-
dures for remediation and due process that align with the
overall institutional GME policy and procedure manual.
Definitions of professionalism and what constitutes profes-
sional behavior should align at the program level and the
institutional level. When due process is required, the situation
is quite serious, and the individual is at risk of future termina-
tion from the program. Although Gunsalus stated that “it is
never your job to be a lawyer,” due process problems and
issues have considerable legal risk and are not the time to
improvise [10]. Legal counsel should always be obtained
early on and then periodically, as needed. For Program
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Directors, a reasonable working approach to due process is to
understand the policies and procedures that are already in
place for the specific academic issue. Resident handbooks,
which should be updated on a regular basis, are commonly
distributed at the beginning of the academic year. Specific
steps of disciplinary actions such as “academic warning,”
“academic probation,” and “dismissal” are required and con-
tained in these handbooks (Fig. 9.1). These terms should be
discussed at resident orientation to familiarize every resident
with what is contained in the handbook.

Sudden action without a period of time following these
processes is generally unwise. Terminating a resident without
progressive, stepwise discipline is usually inconsistent with
the spirit of due process. However, the one exception for pro-
ceeding with immediate action such as termination is when
there are issues of safety and immediate danger, in which case
immediate action can be justified but will, nevertheless, be
subject to scrutiny, review, legal challenge, and possible rever-
sal at a later date. Otherwise, terminating a resident without
due process is not recommended.

When an academic warning is appropriate, it is recom-
mended that it is delivered both face to face and in writing.
Academic warning should include areas of noncompliance
with the departmental policies and procedures; actions and
processes that need to take place to correct these areas of
noncompliance; the length of the warning period; how the
resident will be evaluated at the end of the period; and what
might occur if the resident’s behavior is unsatisfactory at the
end of that period [7]. The PD also needs to do his/her home-
work in advance by getting inputs from others such as the
Department Chair, Education Committee, and faculty [7].
The Program Director’s recommendation for an action such
as “probation” often has to be signed off by the Designated
Institutional Officer, and may also require co-signature by
the Dean of the School of Medicine. Any probationary peri-
ods must be defined in terms of duration, a precise reason, a
definitive plan that outlines areas for the resident’s improve-
ment, identification of faculty/mentor responsibilities, and
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how performance will be assessed [7]. For example, the state-
ment, “He did not demonstrate the knowledge, skills, and
professionalism becoming of a PGY-3 resident in orthopae-
dic surgery.” would likely be supported by unsatisfactory
clinical evaluations, unsatisfactory evaluation of clinical skills,
and multiple documented instances of unprofessional behav-
ior, and possible unsatisfactory performance of written tests.
Documentation is extremely important if a resident is going
to be placed on probation.

The resident should always be informed of his/her rights at
every step, including his/her right to contact the institutional
student grievance officer/ombudsman, and the right to initi-
ate a grievance. Lastly, the Program Director should expect
that if a grievance is filed or if “dismissal” was the issue, this
might be a prelude to litigation in the future.

If a resident’s contract is not going to be renewed, it is
important that the PD has followed due process, with the
progressive steps of remediation, academic warning, and aca-
demic probation. Ideally, the possibility of a nonrenewal of
the annual resident contract would have been mentioned and
documented as a possible outcome if the gap or deficiency in
professional behavior and/or academic performance could
not be satisfactorily remediated. Also, legal counsel should be
obtained well in advance by the PD if a possible nonrenewal
of an annual contract is being considered.

Conclusion

There are a broad range of options available to the PD when
presented with a resident with unprofessional behavior or
poor academic behavior. The PD should consult legal counsel
and institutional graduate medical education leadership with
situations requiring due process.

Remediation and due process are essential elements of the
toolbox of PDs in orthopaedic surgery. The rationale and com-
passionate application of remediation and due process in ortho-
paedic surgery require emotional intelligence and experience.
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Chapter 10

Faculty Development

Matthew D. Karam and J. Lawrence Marsh

Background

The mission statements of most orthopedic departments in the
country that train residents place value on the delivery of excel-
lent patient care, education of young physicians, and discovery
of new medical knowledge. Traditionally academic medical
centers and orthopedic departments had relatively few full-time
faculty members. Their clinical commitments were less rigorous
than present day’s, and they were able to be more committed to
the education of medical students and residents [1].

In the traditional apprenticeship model of surgical educa-
tion, which has been in place for over a century, residents
participate in practices of faculty members, and were allowed
enough autonomy to gain experience and skills in surgical
care. Residency programs were often associated with hospi-
tals where there were less supervised environments that
enhanced graduated responsibility for residents. Current
surgical faculty are under pressures that have strained the
traditional apprenticeship model of surgical education. These
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include pressures to bill and see more patients, emphasis on
patient safety and quality, increased role of mid-level provid-
ers, and loss of resident experiences in less supervised hospi-
tal environments. Faculty must now make extra time and
effort to be educators. It no longer can be just part of the
system of patient care.

Young academic faculty members take on many responsi-
bilities and roles that are in addition to learning the craft of a
surgeon and the skills that are required. They work in a large
enterprise with little control. They may engage in research
and national organizations and committee work and aspire to
positions in leadership. Being an educator is only one of these
roles and education is under particular stress. The question
then becomes how do programs and department leaders
insure that faculty members are equipped to meet the educa-
tional needs of present-day medical students and orthopedic
surgery residents and fellows, and develop the skills neces-
sary to be good educators. With this background it is clear
that development of faculty skills, aptitudes, and desire for
successful engagement in the education of residents and stu-
dents has become increasingly important.

Learning to Be a Surgical Educator

Effective orthopedic educators are essential to produce the
top-notch orthopedic surgeons of tomorrow. Studies have
highlighted the attributes of a good medical educator.
Interestingly enough these attributes remain the same across
all medical specialties and not surprisingly include knowl-
edge of the subject matter, enthusiasm, and communication
skills [2]. Is being a good educator a learned or innate skill?
While many attributes of a good teacher may be innate the
preponderance of data across many disciplines from athletics
to medicine would suggest that being a good teacher is a skill
that can be improved through thoughtful feedback, practice,
and conscious reflection. Often this feedback may originate
from an experienced mentor, colleague, or even the learner
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himself/herself. The fact that teaching is at least in part a
learned skill argues that faculty development in education is
important.

Surgical education has unique attributes that are different
from traditional (nonsurgical) medical education. A good
surgical educator is one who can most effectively convey and
transmit medical knowledge and technical skill while demon-
strating effective and compassionate patient care. This ability
is likely developed longitudinally over time, and comes from
a myriad of previous interactions as well as an inherent dedi-
cation and reverence to education. Effective surgical educa-
tors likely had effective surgical educators as mentors, and
while the teaching techniques between individuals may be
disparate, these interactions likely play a large role in model-
ing the commitment and dedication toward education.

It is difficult to determine how much an effective surgical
educator learns “on the job”; however it is likely to be substan-
tial. While many young faculty members enter the profession
with an eagerness to teach and work with residents, the pres-
sures of busy clinical practice can challenge this dedication.
How residents are incorporated into clinical practice can also
vary from faculty member to faculty member. All surgical edu-
cators have learned from their experience, have had to reeval-
uate their commitments from time to time, and have relied on
feedback from trusted learners and mentors. A recent line of
study has focused on observation or coaching in clinical teach-
ing for surgeons [3]. This study highlighted the desire by surgi-
cal educators to be observed and receive feedback by faculty
teaching experts, peers, and colleagues. The ability to enhance
the learning curve to becoming an effective medical educator
is no doubt an important area for future study.

ACGME Requirements

The ACGME sets the standards for GME programs in the
United States. These standards have always included require-
ments for faculty qualifications and faculty involvement in
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the educational program. For instance the requirements state
that the faculty must:

“devote sufficient time to the educational program to fulfill their
supervisory and teaching responsibilities; and to demonstrate a
strong interest in the education of residents.” and “The faculty must
establish and maintain an environment of inquiry and scholarship
with an active research component [4,p.5].”

The ACGME also requires that faculty must be evaluated.
Examples from the Common Program Requirements are:

“At least annually, the program must evaluate faculty perfor-
mance as it relates to the educational program. These evaluations
should include a review of the faculty’s clinical teaching abilities,
commitment to the educational program, clinical knowledge, pro-
fessionalism, and scholarly activities. This evaluation must include
at least annual written confidential evaluations by the residents”
[4,p.21].

The ACGME has also recognized the importance of fac-
ulty development to the quality of resident education.
Institutional requirements indicate that faculty development
activities related to education are required:

“the program director and core faculty members engage in profes-
sional development applicable to their responsibilities as educa-
tional leaders (5, p. 7].

The Orthopedic Residency Review Committee (RRC)
has recently proposed a new requirement that will make
regular faculty development activities and education neces-
sary for all faculty. These activities should include the fol-
lowing areas: resident education, evaluation, feedback,
mentoring, supervision, and teaching. The program must
maintain documentation of faculty member participation in
these activities, and provide it upon request. These require-
ments are fairly softly worded but they reflect that the RRC
sees a need to further encourage faculty development. If
this new requirement is approved, many programs will need
to increase their effort to ensure that faculty members are
periodically engaged in programs designed to enhance their
teaching skills.
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Venues of Teaching

Surgical faculty members must develop teaching skills in
several important and varied environments. Some faculty
are skilled educators in one area and have more difficulty in
others. The following will briefly describe challenges that
faculty must overcome to develop teaching skills in three
different areas. As faculty seek to develop educational skills,
separate attention to each of these areas is important,
because they are different.

Teaching in Clinic

Developing patient care skills in the clinic is “home base” for
most orthopedic practices, and teaching residents in this area
is critically important. In most present-day academic centers
there are significant challenges to optimal teaching in outpa-
tient clinics. Residents usually prefer to be in the operating
room, and rate clinic experiences heavily toward service. The
clinician educators not only feel that there is inadequate time
for teaching relative to the volume of clinical workload, but
many feel that they have little control over the distribution
and organization of this time [6]. Patients’ perceptions of
clinic encounters, including post-encounter surveys (e.g. Press
Ganey), have further altered educational dynamics in outpa-
tient settings. With increased emphasis and reporting of these
metrics, the ability to be a teacher in an outpatient surgical
clinic may be further jeopardized. Close examination of these
trends will be warranted in the future to maintain an optimal
learning environment. A balance will need to be obtained
between the clinical service needs of the provider and patient
and the educational needs of the student and/or resident
learner.

A recent comprehensive review of educational research
on ambulatory education highlighted two critical points.
First, the environmental variables of a particular outpatient
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clinic such as (1) case mix in clinic, (2) pace of workload, (3)
structured time for teaching, and (4) space for teaching have
little if any impact on the overall ratings on the effective-
ness of the teacher. Second, the behavior of teachers
strongly influences the perceived success of the ambulatory
educational experience. Effective teachers ask questions,
show interest, define goals, demonstrate competence, and,
most importantly, spend time with the learner [7]. In busy
surgical clinics managing learner expectations by preparing
the student/resident or fellow for what they may see or
identify in a given patient encounter is extremely important,
and then focusing on the specific teaching point, even if it is
a small piece of information, has been most successful.
Educational programs and mentor-driven guidance should
highlight the importance and challenges inherent in educat-
ing residents in the clinic.

Teaching in the Operating Room

Residents spend the majority of their time in the operating
room and need to learn numerous challenging skills to be
technically competent at the end of training. The operating
room is therefore a critically important area for faculty to
develop educational skills. Numerous barriers to current sur-
gical (intraoperative) education have been cited. These barri-
ers including the decline in resident work hours, lack of
structure or curricula in surgical training, intolerance of surgi-
cal error, and burdens of efficiency coupled with the financial
realities of modern healthcare have all been felt to have had
a negative impact on surgical training. Several important
principles of orthopedic surgical training have been described
[8]- These include the importance of teaching basic surgical
skill or tasks outside of the operating room. Since the 2013
ACGME mandate, most programs now have surgical simula-
tion programs. Young faculty should be encouraged or
required to participate in these programs. This is a low-
intensity area to develop and refine technical teaching skills.
This area of surgical education will almost certainly grow
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during new faculty member’s career and being involved from
the beginning is very important.

In the actual operating room there are also significant
educational challenges that will require faculty development
and engagement. Teaching must occur in a heavily supervised
environment that is efficient, and puts maximum emphasis on
safe and high-quality patient care. Some basic teaching prin-
ciples to convey to young faculty members include clarifying
learning objectives and expectations prior to each operation,
dividing the operation into component parts, deciding in
advance which parts the resident will do and which parts will
be done by the attending, and reviewing the results of each
operation with the residents (debriefing) to identify lessons
learned. Formal assessment of resident skill will increasingly
be a part of faculty’s responsibility in technical education,
and faculty development will be necessary to get faculty to
adapt and to embrace these impending new responsibilities.

Formal Teaching and Conference

The current focus on medical education is shifting away from
traditional didactic lecture format and more toward clinically
relevant case or simulation-based formats [9]. The ACGME
mandates that residency programs provide regularly sched-
uled didactic sessions. The lecture format, while changing,
remains a popular modality for inexpensive and accessible
transfer of medical knowledge to large groups of medical
students, residents, and fellows. However studies demonstrate
only short-term gains in medical knowledge with poorer lon-
ger term retention from didactic venues [10]. Given the vari-
ability and retention of knowledge associated with traditional
didactic lecture format, many have transitioned to largely
case-based formats. How then do faculty best learn to teach
in case-based formats? This can be challenging when young
faculty are just entering into their chosen subspecialty field.
Much of this development comes from seeing and watching
the learning styles of respected and many times more senior
educators. Watching an impassioned instructor discuss a
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particular patient, diagnosis, and treatment can provide
invaluable lessons. Many times the most effective case-based
educators demonstrate an uncanny ability to elicit level-in-
training appropriate information from their audience, provid-
ing a challenging yet conducive environment for knowledge
consolidation and transfer.

Development Resources for Faculty

A variety of resources exist for orthopedic surgical faculty
educators. On a national level the ACGME provides a variety
of courses, webinars, and online offerings on a number of
educational related topics (ACGME.org). An example work-
shop currently being offered is Developing Faculty
Competencies in Assessment. The American Academy of
Orthopedic Surgery (AAOS) hosts an annual, long-standing,
and intensive 3-4-day course, the Orthopedic Educators
Course, which reviews a multitude of educational topics [11].

While it likely varies from institution to institution most
academic medical centers also have Faculty Affairs Divisions
or offices of Graduate Medical Education whose role is to
facilitate faculty development in many of the previously dis-
cussed areas such as clinical teaching, scholarship and men-
toring, and assessment. In addition to these offerings, most
orthopedic departments have Chairs, Residency Directors, or
Senior-respected expert educators who can provide advice,
encouragement, and information on best educational
practices.

For busy clinicians, particularly surgeons, taking valuable
time away from other pursuits has a cost and needs to be
meaningful. Emphasis on ongoing improvement in our col-
lective abilities to teach and transmit knowledge to subse-
quent generations should be monitored and valued by our
medical centers, departments, and profession. The ACGME
and Orthopedic RRC have taken important steps forward in
strongly encouraging core teaching faculty to participate in
these development activities (see above). By sharing best
practices and demonstrating a career-long commitment to
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education we will undoubtedly benefit our medical students,
residents, and fellows.

Performance Assessment

Assessment of faculty is an important part of performance
improvement. Residents must assess how their faculty mem-
bers perform in providing education in the clinic, the OR, and
other areas important to the residents. Feedback from these
resident assessments is a critical part of the process of faculty
development but how to achieve it has some challenges.
Resident assessment of faculty must be anonymous. This
needs continual attention so the residents are assured that
their evaluations are confidential and they are not subject to
retaliation in anyway. We use both electronic and written
forms since the residents seem to trust confidentiality in the
latter more. In addition to electronic end-of-rotation evalua-
tions, we use a separate yearly professionalism and education
written form (Fig. 10.1). These evaluations provide both com-
parative numerical score and written assessments of faculty,
both of which are important. We also use informal meetings
with the residents by resident year to discuss various aspects
of faculty-resident interaction. These allow the resident
groups at the same level to discuss their experiences and
openly discuss faculty performance. Faculty members are also
assessed by the degree to which they adhere to department
educational standards, such as weekly and team conference
attendance; reviewing and meeting with residents prior to,
during, and following the end of a rotation; completing resi-
dent evaluations; and participating in journal clubs, resident
interviews, and various other aspects of the educational pro-
gram. Feedback based on these assessments is a critical part
of faculty development. The ACGME places responsibility
on the Program Director for providing faculty feedback on
their educational performance. A supportive and engaged
chair is very helpful to maximize the benefit of feedback to
faculty in their review. In our program, the department chair-
man reviews these resident evaluations and other aspects of
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PROFESSIONALISM - EDUCATION 2015-2016
Evaluator:
Evaluation of:
Date:
Check the most appropriate box for each item regarding the professionalism of the individual at the top of the form. The three blank boxes
represent unlabeled selections between almost never and nearly aways
Professionalism
Unable | Never | Amost Nearly | Always
1o Assess never always
1. Listens well and responds appropriately o ol olololaol ol o
2. Inspires trust in patients, team members, and hospital staff | o | o | o | o | Dl Dl o | o |
3. Demonstrates respect for al others, both in person and in indirect | o | o | o | o | |:|| |:|| o | o |
references
4. Acknowledges own limitations; accepts constructive feedback | o | o | o | o | o | o | o | o |
5. Exemplifies professional behavior | o | o | o | o | o | o | o | o |
6. Comments
Education
Unable | Never | Amos| Nearly | Always
to Assess never always
7. Makes education a high priority in clinic [=] o| olololol ol o
8. Makes education a high priority in the OR | o | o | o | o | o | o | o | o |
9. Allows me to participate in surgery commensurate with my abilty | o | o | o | o | Dl Dl o | o |
10. Places education over service work in my daily activities | o | o | o | o | Dl Dl o | o |
11. Participates in team and department conference in a way that | | | | | | | | |
improves education o ojojojejejojo
12. Gives great lectures, case conferences or other formal teaching | o | o | o | o | Dl Dl o | o |
13. Comments

Ficurk 10.1 Faculty professionalism and education survey that has
been utilized in the Department of Orthopedics and Rehabilitation
at the University of Iowa. This 17-item survey is filled out by resi-
dents annually
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Interaction With Residents and Students

Unable | Never | Almost Nearly | Always
to Assess never always

14. Treats residents and students with respect and dignity

15. Works to see that | adhere to work hour guidelines and other | o | o | o | o | o | o | o | o |
departmental rules

16. Minimizes my requirements for service activities (late dictating, | | | | | | | | |
call backs etc) o O| O |(ojo|jo|l O ]

17. Comments

FIGURE 10.1 (continued)

faculty performance in the educational program individually
with faculty members. Specific educational goals are set on a
yearly basis.

Faculty Motivation

There are many, and oftentimes conflicting, demands placed
upon academic orthopedic surgeons. On the one hand being
a good educator can be extremely rewarding, but at other
times it can lead to or feel like an inefficient use of valuable
time. How then do we motivate educational initiatives and
performance? Rewards, recognition, and even small financial
incentives for performance can help to motivate faculty and
emphasize the importance of the educational mission.
Departments should be open and transparent about the edu-
cational expectations and opportunities within their unique
environments. Our department has developed, maintained,
and modified an educational scorecard for faculty that high-
lights the importance of many things that are considered to
be valuable within our educational environment. It is based
on a point system for various educational activities (Fig. 10.2).
It may also be used to determine which faculty may be best
suited to work with residents, and those who would be better
suited to work independently. This is often a motivating
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a
Educational Activities Scorecard Points
Conferences
Monday 1
Tuesday 2
Wednesday 2
Senior Residents Day - Friday 4
Senior Residents Day - Saturday 2
Shrine 1
Other 1
Milestone Evaluations
Timely filled out on all residents (within 2 weeks) 1
Met and provided feedback with residents (within 2 weeks) 2
Filled out late and did not meet with resident -3
Resident Recruitment
Resident application screening committee 3
Participated in resident interviews 3
AGME Required Committees
PEC Committee 2
CCC Committee 2
Medical School Education
M3, M4 roation lectures 1
FCP4 Lectures 2
Small group teaching (entire academic year) 1
ECE Mentoring (entire academic year) 2
Medical student interviews 1
Other
Suguical skills teaching in the PGY1 course 3
Attendance at journal club 1
Dir Res/Senior Resident Day Dir 10
Medical student direcor 10
Senior Resident Day/Research Comember 1
10J editor 5
Resident Evaluation of Teaching

FIGURE 10.2 (a) Spreadsheet noting activities recorded in an educa-
tional scorecard. (b) Chart representing the spectrum of faculty
performances utilizing an educational scorecard at our institution



250

20

S

15

S

10

S

5

S

Chapter 10. Faculty Development 179

248 248

243 549 37 Educational Scorecard Total
230 230
21% 217 516
209
199
194 105
185 183
170
165
139
104
85
79
65
60

19
0 I

FIGURE 10.2 (continued)

incentive but can potentially lead to a restriction of resident-
faculty interactions if warranted.

The Role of Mentorship

The importance of mentorship of young faculty cannot be over-
stated. Mentoring may be defined as a relationship, formal or
informal, between a novice and one or more senior persons in
the field for the purposes of career and personal development
and preparation for leadership [12]. While relatively few studies
have specifically looked at mentorship in orthopedics several
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themes do recur. For younger faculty members it is important
that there is an understanding of the departmental practices and
norms. In other words, what are the expectations of good educa-
tional “citizenship” within a department? For many it may seem
like the answer to this question would be obvious; however be
the complexities of a busy academic orthopedic department the
opportunities and expectations can be extremely variable. For
example: How does one balance a busy adult reconstruction
practice with demands for didactic instruction for the college of
medicine? This is just one example of a myriad of trade-offs that
a junior faculty member may encounter. Advice on how to
incorporate residents into surgical cases, how to balance educa-
tion with practice efficiency, and how to teach in clinic are
examples of activities where open discussion with a senior men-
tor can be very valuable. Perhaps one of the most important
aspects of the mentor-mentee relationship is the usefulness of
feedback. While feedback can take many forms, from formalized
annual or semiannual reporting to critical appraisal of research
or academic pursuits, the genuine commitment of the mentor to
the development of the mentee is paramount to success.

Stages of a Career

Faculty members at a teaching institution typically emphasize
and focus on different things during different stages of their
career. As a career progresses, a faculty member’s practice
focus may narrow and their referral base increase. Time spent
on research may be more or less at different times during a
career. Faculty members may evolve into leadership roles
either locally at the medical center or in national organizations.
However, a focus on education must span all these stages of a
career. Early in their career faculty identify their roles in the
department. They need to develop teaching materials to
deliver conferences and case-based sessions. This is a good
time for them to become engaged in the overall educational
program of the department by becoming a member of educa-
tion committees. Program Evaluation Committee and Clinical
Competency Committee often need willing and hardworking
new faculty members. Most programs will have one or both of
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a resident selection committee or resident research committee.
Medical school curriculum and selection committees are time
consuming but may be rewarding. It is during this time that
mentorship is most important. The chairman, program direc-
tor, or other senior faculty member should fill this role.

Mid-career faculty members have different challenges. Their
practice may have become quite busy, and they may be involved
in various national activities. These things may impinge on edu-
cation, and worse may lead the faculty member to push the resi-
dents toward service to support their busy practices. The
educational skills learned early in their career may have been
pushed into the background. These faculty need to be reminded
of the purpose and mission of the department. Accurate assess-
ment of faculty performance and feedback is important.

Senior faculty members are often mature educators that
bring a wealth of experience and wisdom to teaching sessions.
Hopefully, their skills can be utilized to assist in mentoring
junior faculty or residents. The challenges for these faculty
members often lie in adapting to new educational initiatives,
such as new milestone evaluations, electronic evaluations of
resident rotation performance, or surgical skill. For instance
providing timely resident assessment forms or joining CCC
or PEC may be issues for senior faculty.

All of these characterizations about career stages should
be considered generalities that do not apply to all faculty
members. Some faculty members are passionate about the
educational process throughout their careers despite other
changes, and others find it difficult to engage residents in
their practice from the beginning.

Summary and Conclusions

Faculty development has become an increasingly important
part of educational programs. Residency training is gradually
changing from the traditional apprenticeship model, and the
educational expectations of faculty members are changing.
As pressures on faculty have increased the need for formal
and informal development to help faculty achieve educa-
tional goals has become very important. Assessment and
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feedback to faculty and mentorship are important parts of
good development programs. Faculty engagement with edu-
cation evolves during a career, and the needs for develop-
ment change. Faculty development and education are likely
to be required by the Orthopedic RRC, but good programs
already have faculty education and development programs in
place to assure that the program faculty provide the appro-
priate educational environment.
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Chapter 11

Elements of a Successful
Program

M. Daniel Wongworawat, Martin J. Morrison III,
and Hasan M. Syed

Having the Right Team: Getting
a Good Match

A successful residency program starts out with building the
right team of teachers and learners. While composition of the
faculty may fluctuate, the piece that changes year to year is
the class of incoming residents. Applicants seem to increase
in competitiveness, where the number of publications, pre-
sentations, and abstracts more than doubled since 2007.
Similarly, the United States Medical Licensing Examination
(USMLE) Step-1 and Step-2 scores have seen an increase,
now averaging 245 and 251, respectively. However, the stu-
dents who apply and match to orthopaedic surgery programs
still represent the same sector of each graduating class and
the percentage who hold Alpha Omega Alpha (AOA)
election has remained fairly constant [1].

Selecting from this highly qualified pool of applicants is a
complicated task. With a large number of variables to evalu-
ate, the selection criteria that are strongly correlated with
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resident performance are USMLE Step-2 score, the number
of honors in medical school clerkships, and AOA election
[2-4]. USMLE Step-1 scores have also been shown to have a
strong correlation with passing ABOS Step 1 Examination
[5]- USMLE Step-1 and Step-2 scores show the applicant’s
ability to apply medical knowledge. The number of honors
makes intuitive sense, since doing well in other specialties
reflects one’s ability to go above and beyond even if not
interested in that field; these findings echo an earlier report,
where performance in clinical clerkships most predicts resi-
dent performance [6]. Finally, election to AOA embodies
academics, service, leadership, and scholarly activity. Several
years after their initial recommendations, there was repeated
emphasis on the initial recommendations of the American
Orthopaedic Association Steering Committee on resident
selection criteria which focused on five domains: (1) mechan-
ics of resident selection, (2) assessment of cognitive ability,
(3) assessment of motor ability, (4) affective domain or non-
cognitive factors, and (5) assessment of “dropouts” [7].
Clearly, the first two items have been studied vigorously, but
remaining domains are still works in progress.

Our program found that a practical application involves
first screening applicants based on quantifiable factors:
USMLE scores, number of honors, number of research activi-
ties, and AOA election. After the initial screening, we invite
applicants for interview. Because structured interviews with
anchored scales are more reliable [8], we have found utility in
having multiple evaluators grading each domain (such as
teamwork), each evaluator judging more than one domain
(such as leadership skill and ethical reasoning), and using
scales with preprinted definitions. We derive our preliminary
rank list using both objective preinterview factors and subjec-
tive interview ratings. Starting with this first ranking, the
selection committee makes minor adjustments to create the
final rank list.

Faculty members represent another crucial part of the
team, but there is little literature guidance on how to select
the program’s core faculty. The Accreditation Council for
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Graduate Medical Education (ACGME) provides guidelines
that the faculty must devote sufficient time and demonstrate
a strong interest in education, maintain a good learning envi-
ronment, and meet licensure and certification requirements;
for every four residents, there must be at least one full-time
faculty member. Additionally, faculty members should be
committed to promoting an environment of inquiry and
scholarship [9]. Each person will contribute something differ-
ent to the educational program. For instance, various faculty
members will be involved in conducting original research,
writing chapters, presenting at meetings, or participating in
national organizations. All these activities complement the
program. Additionally, having at least one faculty member for
each subspecialty area is helpful.

Case Volume

Variability in case volume, during residency training, may
contribute to differences in experience and, potentially, to
qualifications upon graduation or entrance to fellowship
training. While case logs were required by the ACGME, there
were few guidelines about minimum surgeries in specific cat-
egories, and large variability in procedures per category
existed among graduating residents. One study found that
there was a significant gap in adult case volume between resi-
dents in the 10th and the 90th percentiles [10]. Similarly,
another study of upper extremity cases found wide variance
in case volume between the top and bottom 10% of residents,
where the difference was more than fivefold. The authors
suggested that these variances likely have educational impli-
cations [11]. Case volume disparity has been reported for
arthroscopy experience as well, but overall, volume for
arthroscopic cases has increased over the study periods [12].

To somewhat control for disparity in case volume, the
ACGME updated the case log requirements in 2014, where
resident case numbers must be at least 1000 total cases but no
more than 3000 total cases. Even so, this mandate reflects a
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potential threefold difference in experience. Additionally, to
ensure minimum exposure to certain surgeries, the ACGME
established minimums as stratified by case type (Table 11.1):
knee arthroscopy (30 cases), shoulder arthroscopy (20), ante-
rior cruciate ligament reconstruction (10), total hip arthro-
plasty (30), total knee arthroplasty (30), hip fracture surgery
(30), carpal tunnel release (10), spine decompression and
fusion (15), ankle fracture fixation (15), closed reduction of
the forearm and wrist (20), ankle and foot arthrodesis (5),
supracondylar humerus percutaneous fixation (5), femoral
and tibial shaft fracture fixation (25), all pediatric procedures
(200), and all oncology procedures (10) [13].

The effects of case log minimums have yet to be seen. In a
recent survey, residents consider case minimums as an effec-
tive monitoring tool of resident progress, but surgical ability

TaBLE 11.1 Minimum case numbers by category

Knee arthroscopy 30
Shoulder arthroscopy 20
Anterior cruciate ligament reconstruction 10
Total hip arthroplasty 30
Total knee arthroplasty 30
Hip fractures 30
Carpal tunnel release 10
Spine decompression/posterior spine fusion 15
Ankle fracture fixation 15
Closed reduction forearm/wrist 20
Ankle and hind and mid-foot arthrodeses 5
Supracondylar humerus percutaneous treatment 5
Operative treatment of femoral and tibial shaft fractures 25
All pediatric procedures 200

All oncology 10
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is difficult to evaluate based on minimums alone [14]. There
is much variability in clinical exposure to surgeries, and case
volume is not the only determinant of training quality, since
case complexity, breadth of pathology, and teaching quality
influence the learner’s experience [15]. While using mini-
mums as a benchmark for surgical ability is crude at best, the
objective structured assessment of technical skills (OSATS)
and associated checklist scores aim to bring validity [16].
However, the improved validity of OSATS scoring does not
necessarily translate into better surgical results [17, 18].

Institutional Support

Among the program requirements for orthopaedic surgery
residency, the sponsoring institution must assume responsi-
bility for the program, and this responsibility includes over-
sight of all participating training sites [9]. The sponsoring
institution must also have accredited programs in general
surgery, internal medicine, and pediatrics, so that the resi-
dents are able to have an interdisciplinary experience.

In addition to the oversight of training sites, the institution
is responsible for ensuring adequate time and availability of
the Program Director (PD) and support staff. The PD must
have sufficient protected time and institutional financial
support so that administrative and educational responsibili-
ties can be met. In addition, the Program Coordinator is
responsible for assisting in providing effective administration.
For large programs, where there are more than 20 residents,
additional administrative personnel should be provided.

Institutional support extends to educational resources.
These resources include specialty-specific full-text journals
and reference books accessible by electronic means. The most
common access is through Internet log-in, where residents
at remote affiliated sites have the ability to readily view
articles and texts. Additionally, institutional support includes
making sure that there are adequate workspaces for the
residents, with access to computer resources for research,
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writing manuscripts, preparing presentations, and upkeep of
portfolios. Most programs incorporate anatomy sessions with
cadaver dissections, focusing on surgical approaches. While
few programs include formal microsurgical training, we give
our residents 40 h of instruction on mice. More recently, with
the additional requirement of basic surgical skill instruction,
dedicated space must be available, and future requirements
may include simulation training.

Beyond institutional support, orthopaedic departments
also provide additional benefits to residents. More than
three-quarters of residents receive discretionary funds and
funding to attend conferences. A recent survey found that
most of these funds came from the department, followed by
funding from the hospital or institution. Nearly all programs
provided meal stipends, and the majority gave free parking,
gym benefits, surgical loupes, and maternity/paternity leave
beyond vacation time [19].

Research Support

Resident research is an essential component of an orthopae-
dic residency program [20]. Towards this end, several ele-
ments of support are necessary to help achieve meaningful
research productivity. A mechanism for resident research
funding at a basic level, institutional review board application
submission, and collaboration with other laboratories/depart-
ments provide for an environment where resident research
can be successful [21].

Within our institution, initial funding for approved ortho-
paedic projects comes from a departmental fund that creates
a small budget for residents to start pilot studies and/or pur-
chase material for their research. In addition, residents are
encouraged to apply for research grants available nationally.
Within our department, there is an administrator who assists
with obtaining approval from the Institutional Review Board
(IRB) and works with Grants Management. The institution
also provides formal statistical consultation to assist with
resident research.
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Multidisciplinary collaboration across departments allows
for better resource utilization for conducting research. We
have a biomechanics laboratory with a dedicated researcher
to help residents set up appropriate mechanical testing mod-
els. In addition, the Research Director maintains contacts
with various departments such as radiology, physiatry, and
neurosurgery, as well as basic science labs at the institutional
level allowing residents to utilize bench space and obtain
basic science expertise for their projects.

Several members within the department are essential to
assisting residents with their research. At our institution, the
members that form the Orthopedic Research Committee
(ORC) consist of a research-oriented orthopaedic clinician
who acts as the Research Director, the Program Director, all
residents on research rotations, a basic scientist specialized in
biomechanics, and administrative personnel who assist with
the research database and IRB applications. The ORC meets
monthly to review all research proposal presentations, discuss
logistical issues pertaining to research, and plan for the
annual department research seminar.

Being a Successful Program Director

Responsibilities of the Program Director

The first priority of the Program Director (PD) is to ensure
the quality of education for all residents at all participating
sites. Quality of education includes both didactic and clinical
components. At each participating site where residents rotate,
the PD approves the local director as well as approves the
selection of all new faculty members associated with the pro-
gram. Continued participation of program faculty members is
based on routine faculty evaluations completed by residents
after each rotation.

To safeguard the learning environment, the PD must make
sure that ACGME and institutional policies and procedures
are implemented. This includes ensuring adequate supervi-
sion at each participating site, monitoring policy, adherence
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to duty hours, adjusting schedules to mitigate fatigue, and
providing access to online educational resources [9].

The PD is also responsible for monitoring data for process
improvement. This information comes by way of evaluations
and surveys: evaluations of residents; the residents’ evalua-
tions of faculty members, rotations, and program; and past
graduates’ evaluations of the program. These will be detailed
later in the chapter.

With the many varied responsibilities of the Program
Director, a calendar is helpful. Our program developed this
calendar to aid in staying on track (Table 11.2). The keystone
meeting is the Residency Program Evaluation Committee
(RPEC), which is convened on a semiannual basis; all evalu-
ation data are reviewed and recommendations for program
improvement are made. We also have other committees that
enhance program administration. Twice a year, we hold a
Resident Forum, where the PD and Associate Program
Director (APD) meet with all the residents to discuss any
suggestions and concerns. Then, between these meetings, the
PD meets with the Resident Representation Committee
(RRC)—comprised of one member elected from each class—
on an as-needed basis to solicit comments and to handle
problems. As required by the ACGME, we also convene the
Clinical Competency Committee (CCC) ahead of each semi-
annual Residency Program Evaluation Committee. The CCC
reviews data from each resident’s evaluations and pegs per-
formance to the Milestones [22]. While we have not imple-
mented this practice, resident self-assessment using the
Milestones may provide personal insight, and one study
found that residents were able to successfully self-assess, with
improving proficiency over time [23].

Building a Team

A successful residency program requires a well-functioning
team, and the key components of this team are the Associate
Program Director (APD), Program Coordinator, and core
faculty members.
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TaBLE 11.2 Calendar of program director tasks

July

August

September

November

December

Publish important dates for the academic year

Publish improvement implementation plan, based
on action items derived from the June semiannual
Residency Program Evaluation Committee

Run basic surgical skill course for incoming
residents

ABOS modules for incoming residents
Arrange fracture course for junior residents

Oversee fellowship application process for new
PGY-4 residents

Conduct 360° evaluations, including patient surveys,
case management surveys, nursing evaluations

Assemble Resident Selection Committee
Convene Resident Representation Committee

Orient members of the Resident Selection
Committee

Draft agenda for the semiannual Residency
Program Evaluation Committee

Draft agenda for the Resident Forum
Convene Resident Representation Committee
Conduct 360° evaluations

Convene Clinical Competency Committee

Remind senior residents about graduation
requirements

Consider nomination of one or more residents to
the Alpha Omega Alpha Honor Medical Society

Conduct the semiannual Residency Program
Evaluation Committee

Meet with individual residents for semiannual
review

(continued)
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TABLE 11.2 (continued)

January °

February e

March °
L[]
L]
April °
[ ]
May i

Interview residency applicants and submit rank
order list

Arrange board review course for senior residents
Convene Resident Representation Committee
Conduct 360° evaluations

Finalize details for the Orthopaedic Research
Seminar

Send out goals and objectives to all services for
updates and revisions

Solicit from faculty members any potential changes
or suggestions to current policies and procedures

Select Program Resident Representative for
American Orthopaedic Association Resident
Leadership Forum

Draft conference schedule for next academic year
Plan residency graduation events

Update Residency Program Policies and Procedures
and send out to faculty members for review

Draft agenda for the Residency Program Evaluation
Committee

Draft agenda for resident forum

Invite guest professor for next year’s Orthopaedic
Research Seminar

Solicit evaluations from faculty members, residents,
and past graduates regarding the training program

Convene Resident Representation Committee
Conduct 360° evaluations

Convene clinical competency committee
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TABLE 11.2 (continued)

June e Perform exit interviews with senior residents

e Conduct the semiannual Residency Program
Evaluation Committee

e Meet with individual residents for semiannual
review

* Meet with Chair to discuss faculty development and
advancement

¢ Re-administration of ABOS modules for completing
PGY-1s

Associate Program Director

The Associate Program Director (APD), along with the
Program Director (PD), carries authority and accountability
in maintaining the residency program [24], particularly in
programs with greater than 20 residents. The APD serves to
assist, and, at times, stand in the stead of, the PD. The APD
allows for continuous access for the residents to the staff and
core faculty of the Residency Program. In addition to being
the liaison between the residents and the program, the APD
also serves to further aid in core faculty development within
the residency. The APD collaborates with the PD to optimize
scheduling and ensure adherence to ACGME policies, rec-
ommendations, and deadlines.

Program Coordinator

The role of the Program Coordinator is becoming increasingly
important. From initially being more clerical, the increased
requirements of the ACGME —from the Outcome Project to
Milestones implementation—have driven the Coordinator’s
role to be more managerial. One survey found a high level of
day-to-day managerial oversight of all aspects of residency
training, and often, there are additional responsibilities for



194  M.D. Wongworawat et al.

faculty development and other business [25]. Because of the
complexities of managing a residency, of assisting the Program
Director in assuring compliance with current policies and
maintaining accreditation, we recommend professional certifi-
cation of the Program Coordinator. Training Administrators
of Graduate Medical Education (TAGME) certification
assures knowledge in key knowledge content areas, including
milestones and competencies, evaluations, procedure logs, and
other ACGME-related regulations. Engagement in the
Association of Residency Coordinators in Orthopaedic
Surgery (ARCOS) provides a forum for support and enables
the coordinator to keep up to date with current recommenda-
tions and best practices.

Faculty Members

The biggest recent change, and perhaps a challenge, in edu-
cating the program’s core faculty members came with the
advent of competency-based education. To many faculty
members who trained in the pre-competency era, much of the
terminology remains nebulous. For instance, despite advances
in defining systems-based practice competency, a recent study
of orthopaedic educators and residents found that the teach-
ing of this domain is highly inconsistent, and formal assess-
ment rarely happens [26]. However, current guidelines
mandate that training be mapped to core competencies, and
with work-hour limits available for clinical training, rotations
based on competency, rather than on time, may be the answer
in maximizing the use of available hours [27].

While all faculty members have spent their lifetime in edu-
cation, few are trained in education. One successful and
highly recommended faculty development program is spon-
sored by the American Academy of Orthopaedic Surgeons
(AAOS). We encourage each of our faculty members to
attend this week-long AAOS Course for Orthopaedic
Educators at least once. Upon returning, each faculty is given
an opportunity to share points learned during a departmental
meeting. These experiences enrich the faculty member, giving
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each one a better understanding of competency-based train-
ing, a sense of community with other orthopaedic educators,
and tools for setting expectations, providing feedback to resi-
dents, and working with problem residents. Additionally, we
invite speakers for Grand Rounds, and educational topics
(such as recognizing resident fatigue) are covered several
times a year. At the institutional level, our GME office holds
a 1-day retreat for the Program Director, the Associate
Program Director, and the Program Coordinator, where
didactic sessions are mixed with case-based discussions on
topics pertaining to resident education.

Meeting the ACGME Standards

Graduate Performance

Ultimately, residency training produces graduates who are
able to independently practice orthopaedic surgery without
supervision. While this is difficult to fully assess, there are
several measures of graduate performance. The American
Board of Orthopaedic Surgery (ABOS) provides Part I and
Part II scores to the programs, and the Part I scores are sub-
divided into domains. How a resident performs on the
Orthopaedic In-Training Examination relates to ABOS Part
I scores [5, 28-30], but certification is contingent on passing
the both Parts I and II. One benchmark is to compare pro-
gram pass rates to the national average, which is between 79
and 88% [31].

Another measure of program effectiveness is obtained by
simply asking past graduates questions about their training
and where gaps in training may be. Ahead of our academic
year-end Residency Program Evaluation Committee meet-
ing, we survey our recent graduates. Questions relate to the
training received, such as preparation for handling clinical
situations and surgical cases, breadth of orthopaedic knowl-
edge, and skills for systems-based practice. Finally, past
graduates are asked about skills acquired that promote the



196  M.D. Wongworawat et al.

habit of lifelong learning and improvement. Our program
reviews past-graduate responses on an annual basis. We uti-
lize this data to improve areas of perceived weakness and
reinforce areas which are strong.

Resident Survey

Around the third quarter of the academic year (starting
January), the ACGME requires that at least 70% of residents in
a particular program complete surveys about their educational
and clinical experiences. The confidential responses are aggre-
gated to the program level, and the Program Director is pro-
vided these responses [32]. Content areas include compliance
with duty hours, supervision and instruction from faculty, oppor-
tunities for and satisfaction with evaluations, satisfaction with
educational content, availability of educational resources and
accessibility of medical records, and effectiveness in promoting
a culture of patient safety through interprofessional teams [33].

In addition to the formal ACGME survey, we solicit evalu-
ations from each resident. At the end of each rotation, the resi-
dents evaluate the faculty members and the rotation. Rotation
evaluations are based on how well each core competency is
taught and modeled. The six core competencies are Patient
Care, Medical Knowledge, Practice-based Learning,
Professionalism, Interpersonal and Communication Skills, and
Systems-based Practice. Additionally, we solicit open com-
ments for areas needing improvement. These evaluations are
collected during the course of the year, and rather than pre-
senting the results to the faculty members after each rotation,
aggregated responses are provided at year-end. This serves to
protect anonymity and ensure confidentiality. Because of this,
it allows for more sincere responses from residents.

Faculty Survey

Similar to the Resident Survey, the ACGME surveys faculty
members once a year during the third academic quarter.
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At least 60% of faculty members must complete the survey
[34]. Content domains include supervision and teaching (suf-
ficient time to supervise residents, and faculty performance is
evaluated), educational content (milestones achievement,
clinical content in various settings, training for fatigue man-
agement), resources (faculty development, process to handle
grievances), patient safety (handoffs, quality improvement),
and teamwork (communication skills); the survey items are
based on the current academic year [35]. Aggregated reports
become available to the Program Director and the Designated
Institutional Official after the survey closes if the minimum
response rate of 60% is reached.

In addition to the ACGME survey, we conduct an internal
survey towards the end of each academic year. In preparation
for the June Residency Program Evaluation Committee meet-
ing, faculty members are sent a questionnaire designed to elicit
program effectiveness as stratified by the core competencies of
Patient Care, Medical Knowledge, Practice-based Learning,
Professionalism, Interpersonal and Communication Skills, and
Systems-based Practice. Questions pertaining to these compe-
tencies relate to rotation design and exposure to outpatient
clinics, inpatient services, and operative care; Grand Rounds
and core didactic conferences; case-based and specialty-specific
conferences; patient safety and morbidity-mortality confer-
ences; patient communication and cultural competency; and
coordination of care and quality improvement initiatives.

One of the more effective ways is to incorporate a narra-
tive section in the faculty survey. We have found that thought-
ful suggestions for program improvement come from these
open-ended questions, as these responses do not fit neatly
into checkboxes or on Likert scales.

Procedure Logs

The ACGME-updated case log guidelines require residents to
complete between 1000 and 3000 cases by the end of training.
As part of training, each resident logs surgical experiences.
While some surgeries may entail multiple Current Procedural
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Terminology (CPT) codes, one code is designated as the pri-
mary procedure, but additional codes (such as in multilevel
spine surgery) are entered as well to reflect the complexity
of the case. Additionally, for each case, the resident is des-
ignated as Level 1 or Level 2, where the former level is for
primary involvement in performing key portions of the case
or in teaching more junior residents, and the latter level is
for assisting or in participating in non-key portions of the
surgery. If the CPT code maps to a specific defined case cat-
egory (Table 11.1), credit is applied towards that category’s
minimum. Additional areas of interest are pediatric patients
(younger than 17 years), oncology, and microsurgery [36].

Ensuring timely logging of cases can be a challenge.
Ideally, residents should log cases immediately following sur-
gery or by the end of the day. Our program allows a 2-week
period, after which the resident will be pulled from service
until case logs are brought up to date. We review logs on a
quarterly basis, and if large disparities are seen, rotation or
daily assignments are rearranged. At each semiannual face-
to-face evaluation with the residents, each individual is given
a review of case log progress; deidentified data from other
residents are also shown, so that the resident can self-evaluate
against the comparable class cohort. Starting with the year-
end evaluation at the end of postgraduate year (PGY) 4, the
resident’s case log progress is compared with the published
minimums for each category (Table 11.1); if deficiencies are
anticipated, corrective action can be taken by making rota-
tion adjustments.

Metrics for Program Evaluation

We aggregate data for review. Sources include performance
on standardized tests, ACGME communications, and
surveys.

Drilling down on data from standardized tests, we review
the breakdown of how residents and past graduates perform
in each domain. The Orthopaedic In-Training Examination
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(OITE) report includes aggregate data for the entire pro-
gram as well as by training year with comparisons to the
national norm. This information can be useful for program-
matic changes. For instance, if the junior-level residents con-
sistently score lower in the domain of basic science while the
senior-level residents score higher, changes can be made to
introduce more basic science teaching into the earlier years.
We also review aggregated and deidentified Boards Part I
scores as stratified by domains, and we modify our didactic
program in response.

Communication from the ACGME regarding accredita-
tion status may contain areas of concern or suggestions for
improvement. ACGME survey results also contain valuable
information about duty-hour violations and teaching effec-
tiveness. Working with faculty members and resident repre-
sentation, improvement plans are devised.

We also review internal data. In addition to evaluations
from faculty, residents, and past graduates, we track resident
and faculty presentations and publications. Publications asso-
ciated with PubMed identifiers (PMID) are of particular
interest, as these are specifically tracked and reported in our
Annual Performance Evaluation and also reported to the
ACGME’s Accreditation Data System (ADS).

Annual Program Evaluation

At the end of each academic year, after the June meeting of
the Residency Program Evaluation Committee, we prepare
the Annual Program Evaluation for our Graduate Medical
Education Committee (GMEC). Our Annual Program
Evaluation is divided into several sections.

First, we provide a review of previous assessments. We
report how we addressed concerns provided by the ACGME’s
Orthopaedic Residency Review Committee. If our GMEC
had provided any oversight concerns or focused self-study
requirements, responses are documented here. The top three
improvement action plans from the year-end Residency
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Program Evaluation Committee are reported. We also review
faculty development efforts in the previous academic year
and the residency program’s curriculum.

The next section of the Annual Program Evaluation
reviews data. This includes procedure logs and survey
responses from recent graduates. Then, we evaluate our
recent residents’ pass rate for the ABOS Part I and Part 11
Examinations, and if the pass rate is below the national aver-
age, we devise and implement an improvement plan. We also
review scholarly activity, both for residents and faculty mem-
bers; in particular, we track the number of published articles
that have a PubMed identifier (PMID). Next, we review resi-
dent involvement in projects relating to quality improvement,
process improvement, patient safety, and healthcare dispari-
ties. Our residency also reports the Clinical Competency
Committee (CCC) process and confirms that residents
receive summative face-to-face evaluations at least twice a
year. Finally, we explain the ACGME Faculty and Resident
Surveys’ results and consider improvements that might be
implemented.

Planning ahead, the Annual Program Evaluation includes
three improvement areas for the upcoming academic year.
And as part of ensuring program viability, our GMEC
requires succession planning; usually, the next in line is the
Associate Program Director.

Tips for Success

Be Positive

Making the work environment an enjoyable place allows
residents to work in a stress-free environment. The task of
learning all that is expected during residency is a daunting
process. While a hierarchy clearly exists, residents will become
colleagues for far longer than they are trainees. Understanding
this relationship and acknowledging residents as future col-
leagues promote a mutually rewarding relationship. Residents
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often choose mentors based on the behavior that they intend
to model. In order to appeal to a broad and heterogeneous
group of residents, it is vital to have faculty that model posi-
tive behavior among each other, with patients, and as teach-
ers to serve as mentors for all types of adult learners.

Meet with Residents on a Regular Basis

We conduct three types of regular meetings with the resi-
dents: individual resident semiannual evaluation meetings,
Resident Forum meetings, and senior resident exit interviews.

Individual resident meetings are held twice a year. After
the Residency Program Evaluation Committee meetings of
December and June for each academic year, individual face-
to-face appointments are held between the Program Director
and each resident. We review case log metrics and mile-
stones achievements. These semiannual summative evalua-
tions incorporate end-of-rotation evaluations, test scores, and
360° feedback from staff. Additional metrics may be available
from objective structured clinical examinations (OSCEs)
and OSATSs [37-39]. There may be times for added meet-
ings with the resident. One example is in the context of
remediation. Sometimes, there are reasons for remediation,
such as lack of professionalism or scoring below a thresh-
old on the Orthopaedic In-Training Examination (OITE).
Professionalism issues may present as problems on 360°evalu-
ations or from direct reports by staff; while commitment to the
virtues of virtues such as fidelity, trust, benevolence, intellectual
honesty, courage, compassion, and truthfulness can be taught
in lectures, modeling outside of the classroom is probably more
important [40, 41]. Professionalism lapses should be handled
on a case-by-case basis. For medical knowledge assessment,
our program sets a threshold at 40th percentile for the OITE,
below which the resident is placed in a remediation reading
program. A report on General Surgery programs found that
residency programs where the Program Director was actively
involved in remediation mentorship and tracked resident read-
ing performed better on in-training examinations [42].
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We also hold Resident Forum meetings twice a year. These
meetings are attended by all residents, the Program Director,
and the Associate Program Director, with the purpose of giv-
ing the residents an open voice to express concerns. While the
junior residents may have more specific suggestions, we found
that senior resident presence is helpful in guiding the discus-
sion, sometimes quelling issues brought up by junior residents.
Action plans are drafted as a result of these discussions.

Senior resident exit interviews are especially important for
program development. The voice of these graduating resi-
dents embodies all the years of residency training. Because
these residents have gone through the entire educational
process, they are able to provide a perspective from the end
of the training journey [43]. Their voice is also one of authen-
ticity, because they are no longer encumbered by the com-
plexities of politics, by fear of repercussion, or by
considerations of personal gain. Therefore, we take com-
ments from the exit interviews seriously.

Meet with Faculty on a Regular Basis

While there are many faculty group meetings throughout the
year to assess the residency and the faculty on the whole, the
Chairman also conducts semiannual one-on-one meetings with
individual faculty members to address progress, comments, and
concerns. In addition to providing regular 360 degree feed-
back, the goal of these meetings is improvement in areas of
concern as voiced by the faculty, residents, or ACGME-derived
metrics. Additional meetings are held between faculty and the
Chairman, Program Director, or Associate Program Director
on an as-needed basis. Emphasis is always placed on resident
requirements mandated by the ACGME.

Developing Resident Research

The goal of resident research is to instill in trainees the capac-
ity to critically evaluate medical literature, surgical research,
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and other scholarly activities [20]. Critical to teaching these
skills is having a research program structure, time, curricu-
lum, and requirements. Providing a team-based structure has
been shown to increase research productivity and give a bet-
ter learning environment for residents [21].

At our institution, residents are provided dedicated research
time during PGY-3 and PGY-4 training. Prior to engaging in
any research activity, residents must obtain approval by for-
mally presenting the research idea to the ORC.These ideas are
generated by the residents themselves or selected from the
departmental research idea database. Approval for the project
is based on scientific methodology and clinical relevance.
Residents are required to have at least one hypothesis testing
project, but are encouraged to have two such projects. If only
one hypothesis testing project is completed, two additional
projects are required such as case reports, review articles, or
book chapters. Residents are required to submit the research
manuscripts to peer-reviewed journal in order to receive
credit. If the first submission is not accepted, a second submis-
sion attempt is required to a different journal.

We have found it to be critical to have a Web-based data-
base that keeps an inventory of all resident research projects
and a separate research idea database, where ideas generated
by faculty members and residents are logged and made avail-
able after an initial vetting process by the Research Director.
The Research Director maintains this database and periodi-
cally contacts the residents to monitor progress.

The culmination of resident research is the presentation of
such projects at the annual orthopaedic research seminar. A
visiting professor is invited to be the moderator for this event.
In addition residents are encouraged and funded to present
their research at regional and national meetings.

Summary
Many elements compose a successful residency program

team. This learner-focused team places the residents at
the center, and one of the most important pieces begins
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with resident selection. We can describe the ideal resident
(bright, skilled, hardworking, good teammate), but the ideal
selection process remains elusive. Once matriculated, the
residents need an orchestrated learning environment, where
institutional support is rich and departmental resources
complete. Within the department, creating an environment
for scholarly activity involves building a team and setting
up a system to encourage resident research with appropri-
ate oversight. Personnel resources within the department
include the Program Director, Associate Program Director,
Research Director, Program Coordinator, and all core fac-
ulty members; each role requires adequate training and
knowledge of role expectations. Finally, connecting all the
pieces—residents, faculty members, staff, department, and
institution —requires effective assessments and confidential
evaluations. It is through tabulating objective metrics and
considering subjective comments that the residency program
ensures lasting success.
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Chapter 12

Conclusion

Barbara L. Joyce and Paul J. Dougherty

We hope this book has provided a wide range of practical
ideas that can be implemented in your program, and stimu-
lated your thinking about orthopaedic surgery education.
Orthopaedic surgery training has been experiencing a trans-
formational shift from an apprenticeship model of education
to a competency-based model of education. The Orthopaedic
Educator: A Pocket Guide was designed to provide orthopae-
dic surgery faculty and program directors with an easy-to-use,
practical, and concise guide focused on orthopaedic surgery
education that would help program directors and faculty
navigate this change. Chapters on curricular design and
methods of assessment highlighted frameworks that can be
used to design outcome-based training programs. Innovative
ideas, such as the chapter on a Musculoskeletal Medicine
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Clerkship, highlight the evolution of third-year training of
medical students.

While the landscape of orthopaedic educational training is
rapidly changing, many constants remain. The importance of
teaching operative and nonoperative skills and providing
targeted feedback for resident improvement has always been
at the forefront of training. The practical strategies provided
here offered a framework for teaching and providing feed-
back and can be customized to an individual program. The
chapter on remediating residents provided an overall frame-
work for determining a stepwise process and structure for
remediation of a resident within a residency program.
Strategies and examples for designing successful faculty
development programs that address the needs of orthopaedic
educators have been presented. Because of the increasing
complexity of residency, faculty development programs will
become more important to provide faculty with the knowl-
edge and skills to create strong educational programs.

Unfortunately, a “one-size-fits-all” approach will not work
for programs. Programs are unique microsystems, and each
program will have to select the best curricula, assessment
tools, faculty development strategies, etc. for their particular
program. Hopefully, readers have found throughout the
chapters contained in the book some practical ideas to
address their educational programming needs. Much work
still needs to be done to develop reliable and valid assess-
ment tools, best practices for faculty development, and best
practices for teaching surgical skills. As the field moves for-
ward, educators and scholars will need to effectively collabo-
rate and disseminate their work to benefit the greater
medical educational community.
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