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Abstract

Background: To date, little has been published comparing the structure and requirements of orthopedic training programs
across multiple countries. The goal of this study was to summarize and compare the characteristics of orthopedic training
programs in the U.S.A., U.K., Canada, Australia, Germany, India, China, Saudi Arabia, Russia and Iran.

Methods: We communicated with responders using a predetermined questionnaire regarding the national orthopedic
training program requirements in each respondent’s home country. Specific items of interest included the following: the
structure of the residency program, the time required to become an orthopedic surgeon, whether there is a log book,
whether there is a final examination prior to becoming an orthopedic surgeon, the type and extent of faculty supervision,
and the nature of national in-training written exams and assessment methods. Questionnaire data were augmented by
reviewing each country’s publicly accessible residency training documents that are available on the web and visiting
the official website of the main orthopedic association of each country.

Results: The syllabi consist of three elements: clinical knowledge, clinical skills, and professional skills. The skill of
today’s trainees predicts the quality of future orthopedic surgeons. The European Board of Orthopedics and Traumatology
(EBOT) exam throughout the European Union countries should function as the European board examination in
orthopedics. We must standardize many educational procedures worldwide in the same way we standardized patient
safety.

Conclusion: Considering the world’s cultural and political diversity, the world is nearly unified in regards to orthopedics.
The procedures (structure of the residency programs, duration of the residency programs, selection procedures, using a log
book, continuous assessment and final examination) must be standardized worldwide, as implemented for patient safety.
To achieve this goal, we must access and evaluate more information on the residency programs in different countries and
their needs by questioning them regarding what they need and what we can do for them to make a difference.

Level of evidence: IlI
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Introduction

here is currently little information regarding the world. The formation of several institutions, such as the
similarities and differences between orthopedic European Union of Medical Specialists (UEMS) and the
and trauma training programs throughout the European Federation of the National Associations of
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Orthopedics and Traumatology (EFORT), was necessary
to begin organizing and evaluating the level of
orthopedic education in Europe. As another section of
the UEMS, the European Board of Orthopedics and
Traumatology (EBOT) was build in 1994. Its first
achievement was to create a board examination. The
EBOT fellowship examination has been created to
improve the standard of orthopedic training in Europe
(1). Unfortunately, the EBOT currently remains an
optional exam.

However, the European countries are united today, and
orthopedic education seems to be a driver in these
countries. In 2017, Madanat et al compared the
differences between the current European orthopedic
and trauma residency programs for the first time. The 4
most important topics included the residency duration,
the selection procedures, the utilization of log books,
and whether there was a final examination. In general,
residency was completed in five to six years in all
included countries. Almost all countries used a logbook.
Approximately 80% of the participating countries had a
final examination. The authors concluded that there are
numerous similarities between the training programs;
however, differences continue to exist in their general
requirements and final qualification (2). Ultimately, this
was the first study that assembled important
information regarding the differences between
orthopedic training programs across Europe (2). In
particular, in the field of orthopedics and trauma, the
coordination of knowledge and practical skills is
important (3). This study indicated that a larger portion
of female residents than specialists implies a future
shift in gender parity. This finding is inspiring, as
orthopedic surgery has the lowest percentage of female
residents of any surgical specialty (4).

Orthopedics is the medical subspecialty that most
closely reflects world politics and social culture. This
paper will open a new frontier to understanding our
globalized world, highlighting the importance of not
only the level of our surgical know-how and precision
but also our minds, where we can provide and serve
more than at any time previously. To date, little has
been published comparing the structure and
requirements of orthopedic training programs across
multiple countries. The goal of this study was to
summarize and assimilate the characteristics of
orthopedic training programs in the U.S.A., U.K., Canada,
Australia, Germany, India, China, Saudi Arabia, Russia
and Iran.

Materials and Methods

We collected all important information regarding
residency programs in 10 countries on four continents.
We communicated with responders wusing a
predetermined questionnaire regarding the national
orthopedic training program requirements in each
respondent’s home country. Specific items of interest
included the following: the structure of the residency
program, the time required to become an orthopedic
surgeon, whether there is a log book (where the
operations performed by residents are listed), whether
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there is a final examination prior to becoming an
orthopedic surgeon that is applied, the type and extent of
faculty supervision, and the nature of national in-training
written exams and assessment methods. Questionnaire
data were augmented by reviewing each country’s
publicly accessible residency training documents that
are available on the web and visiting the official website
of the main orthopedic association of each country.
Compared to other developed countries, Germany lagged
behind. We therefore sent out an additional questionnaire
via e-mail to 40 German orthopedic chiefs in German and
received 15 responses.

Results

The results will be presented by country with specific
comments. The information regarding the structure of
the residency programs is presented in Table 1.

United Kingdom

Since August 2007, Modernising Medical Careers (MMC)
reorganized junior doctor training in the U.K. The shortest
period of time required from basic medical qualification
to becoming an orthopedic consultant in the U.K. system
isapproximately 10 years. After the successful completion
of the (foundation year) FY1 and FY2 years, the trainee
competes for Specialty Training (ST) positions, which
take approximately 8 years. The ST years are presently
splitted into three stages. The first stage lasts for 2 years
(ST1 and ST2) and comprises of 4- or 6-month rotations
in surgical specialties. The goal of this program is for the
Royal College of Surgeons’ entrance examinations to be
accomplished within this time-frame. Important fields
for trainees include plastic surgery, neurosurgery and
cardiothoracic surgery. ST and FTSTA (a training post for
a fixed term of not longer than 2 years) trainees are
evaluated with a standardized Annual Review of
Competence Progression (ARCP). This evaluation is
accomplished on a 6- to 12-month basis by consultant
trainers. The annual evaluation is the regional in-training
assessment (RITA), which compares the yearly research
achievement and logbook records. All residents must
show their map of the previous work, their “procedure-
based evaluations”, and their “learning objectives” for
the expected period (5).

Australia

The orthopedictraining systemin Australiais resemblant
to that in the U.K. The ratio of orthopedic surgeons to the
general population differs from 1 in 16,400 in Adelaide to
1 in 133,200 in South Australia. After graduating from
medical school, the resident must accomplish at least 3
years of work in a specialty, first as an intern and then as
a resident. The first part of the Fellow of the Royal
Australian College of Surgeons (FRACS) examination must
be accomplished within this period of time. After passing
this exam, the resident is subsequently qualified to apply
for an accredited training position in orthopedics.
Throughout surgical training, the main focus is on the
management of trauma. As far the position of registrar is
attained, the candidate is qualified to train in a chosen
program over 4 years. In the first year of residency, the
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Table 1. A summary and comparison of the characteristics of orthopedics training programs

Countries UK Australia Canada USA Germany Saudi Arabia Russia India Iran China
Depending
. on the local
Intern Basic cograph
Resident 2 Yrs medical geos .p' Y
. the training
3 Yrs 5 yrs of However, training 4.5 L
is diverse
FY1- Asa Post- most yrs
Structure of i i Three plus
i FY2 Registrar Graduate residents MBBS o
the residency L PGY1-5 6 Yrs 5Yrs 4Yrs two training
ST1- Training 1yr of Pursue Followed by
program system
ST8 over 4 Research postgraduate 1 year CRRI* .
3 yrs of basic
Yrs study for and 3 yrs K
K surgical
3yrs Residency .
training,two
Program
yrs of general
orthiopedics
Duration of
. 7 Yrs 5Yrs
the residency 10 yrs 6 Yrs 5Yrs 6 Yrs 5Yrs 2 Yrs 3 Yrs 4Yrs
program
Based Based
Based Based on Based ase' on ase
i Based on an medical Based on on the
X on an medical on an K .
Selection Based on K K Interview license exam the outcome outcome
i Interview school Interview . Based on an K
procedure anational and medical (the entrance Rk of of Variable
K and record and and Interview X
Interview school exam for the national the
FRACS personal USMLE . X
) scores training exam national
Scores evaluation Scores
programmes) exam
Is there a log .
Yes Yes Yes Yes Yes Yes Yes Yes Yes Variable
book
Continuous i .
Yes Yes Yes Yes Variable Yes Yes Yes Yes Variable
assessment
Is there
a final
examination
prior to Yes Yes Yes Yes Yes Yes Yes Yes Yes Variable
becoming an
orthopedic
surgeon

*CRRI: Obligatory Rotating Residential Internship

Orthopedic Principles and Basic Science (OPBS)
examination is administered. In the fourth year of
accredited residency program, the final fellowship
specialty examination is completed, which has a pass-rate
of greater than 90%. As in the U.K,, a “bottle-neck” ensues
during the transition to a certified registrar. The resident
needs to spend 2 or more years in the orthopedic service
position prior to gaining a position in the accredited
registrar program (5).

Canada

The Canadian resident must complete 2 postgraduate
internship years. The Orthopedic Residency Training
Program in Canada typically comprises 5 years of
postgraduate clinical training and 1 year of research
training. The 5 years of clinical training contain a minimum

of 3 years in orthopedics and 1 year in non-specialty
training. In contrast to the UK, Canadian orthopedic
residency training programs are supported by universities.
The research year may be performed at any level. During
the residency years, two key examinations are completed.
The first examination is a Principles of Surgery
examination that is completed at the end of the second
year of training. The final examination (the Comprehensive
Objective Examination in Orthopedics) is a combined
written and oral exam that is completed at the end of the
fifth year. After passing the fellowship examinations of the
Royal College of Surgeons of Canada, residents are
qualified for a license to practice (5).

United States of America
The orthopedic residency program takes 5 years. Initial
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resident training (the PGY1 or ‘internship’) includes
experiences in general surgery, plastic surgery, emergency
medicine, the intensive care unit and anesthesia, among
others. From PGY2 on, residents are overseen by the chief
(PGY5) resident. This training mainly includes experience
in the emergency room and the operating theater. The
chief resident is able to provide patient care with only
slight supervision from the director. Every winter, the
Orthopedic In-Training Exam (OITE, compared and
examined nationally) must be completed by all residents.
Most residents pursue a year of research. Following the
accomplishment of an accredited residency, the resident
can complete a fellowship. Following the completion of
an accredited residency, the resident prepares for the
Part 1 board examination, which is only in written form.
After practicing for 22 months, they can apply for the Part
2 examination. Part 2 consists of an oral examination,
and candidates must submit a log book that includes
all surgical procedures accomplished during a 6-month
period. In spite of the fact that board certification is
completely voluntary, 98% of all residents take the Part
2 examination within 5 years of completing residency.
Teaching and academic appointments are pursued by
42% of orthopedic surgeons (5).

The Current Status of Assessment in England and the
U.S.A.

The syllabi consists of 3 elements: clinical knowledge,
clinical skills, and professional skills (6). In the United
Kingdom, understanding the principles of fracture
management is obligatory for entering specialist
training. Typically, this is through the AO Principles
of Fracture Management program, which in the
United Kingdom merges some of “the Intercollegiate
Surgical Curriculum Program (ISCP) workplace-based
assessments”, including procedure-based assessments
(PBAs) and case-based discussions (CBDs) (7). An
orthopedic resident must learn how to evolve a proper
surgical plan and how to choose the surgical approach,
implant and fixation method (8). In addition to informal
feedback from superiors, clinical assessments contain
“the In-Training Evaluation Report (ITER), procedure
logs, and 360° evaluations” (9-11).

Although the ITER is one of the more widely used
implement in North America, it has been shown to
be inefficient at selecting between different stages of
implementation or in recognizing residents who are not
suitable (12). The merit of other implements including
360° evaluations and logbooks, is also uncertain (10-
13). The most frequently applied examination to
evaluate resident knowledge in North America is the
OITE, administered by the AAOS (14). This examination
is completed annually by all orthopedic residents
and includes twelve categories. (14, 15). It has been
recommended that the OITE may function as an annual
guide for educational superiors to decide what topics
should be learned by orthopedic residents and that it
may be applied to compare residents academically (15,
16). However, it has been determined that although the
OITE achievement correlates with scores on Part 1 of
the American Board of Orthopedic Surgery (ABOS)
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examination, it does not inevitably correlate with
the resident’s clinical and surgical accomplishment
(16). Additionally, the OITE does not include hands-
on surgical skills. In the United Kingdom, an annual
online in-training exam (UKITE) is part of the training
and provides a chance to create a “benchmark” for
both residents and residency programs. The United
Kingdom also has an obligatory exit examination with
both a written component and an oral component that
includes patients, and it is completed toward the end of
training (17).

As training trends toward a “competency-based
framework”, it is feasible that residents will gain
advantage from both simulation-based and clinical
assessments. This combination is important because
although simulation-based techniques have domains,
there are concerns regarding the “transferability of skills
learned in the simulated setting to the real world” (18).
The application of simulation techniques to both teaching
and evaluation are crucial to modern surgical education.
They grant opportunities for risk-free practice, and
their application is beneficial in evaluating, preserving
and increasing the skills that have been accomplished,
including non-technical expertise (19, 20).

Germany

One hundred years ago, the domain of surgery was
conquered worldwide by German surgeons, such
as Theodor Billroth (1829-1894), Ernst Ferdinand
Sauerbruch (1875-1951) and Gerhard Kiintscher
(1900-1972). However, in 2019, there is a clear contrast
between Germany and the U.S.A. or England in regard
to the education of future orthopedic surgeons. In the
U.S.A. and England, a dynamic education system directs
innovation and fosters a new perspective in continued
education, whereas in Germany, the training system is
deteriorating because of a lack of change and innovation.
The U.S. and English residency programs have a
distinct duration, “Bundes Arztekammer” the German
Medical Association, i.e., by 17 State Medical Councils
“Landesarztekammern”, determines a minimum extent
of training, whose key criterion is to have performed
a minimum number of operative and non-operative
procedures that may practically be performed in a set
time window, which definitely takes longer than the
minimum limit set by the Bundes Arztekammer. Most
often, the residents have their cases confirmed by their
chiefs once 6 years have passed. If, in contrast, a chief
solely confirms the cases that were performed by the
residents, the residents must attend their program
beyond 6 years. In contrast to the average U.S. resident,
who performs 1,572 procedures during their 5 years of
residency, the German resident performs 730 “operative
and non-operative procedures” (21, 22).

In Germany they have a probation period of 6 months,
during which the education may be terminated.
Administrators who are not doctors may terminate
the contract. Working under employment contracts
for short periods of time in most hospitals makes
residents ordinary individuals. It is a very important
issue. If the system does not adequately care about the
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residents, who will be tomorrow’s surgeons, the lack
of a guaranteed complete residency contract is a poor
foundation for a good residency program and permits
additional stress from the administration, which is not a
factor that nurtures one’s strengths. “The German system
therefore lacks a solid foundation for effective training at
a particular institution” (23). This is in contrast to most
other countries, where residents work under an assured
contract for the full extent of their residency at a distinct
institution, which allows them to concentrate entirely on
their clinical training.

In Germany, residents must frequently perform activities
that are delegated in the U.S.A. to physician assistants.
U.S. residency programs are examined every 3-5 years,
updated and upgraded following standardized complete
reviews by a national, specialty-specific, Resident Review
Committee (RRC). Programs with shortages are placed
on probation. If advances are not made within a certain
period of time, the programs are shut down. This is an
important variation to the average German residency
program, which regrettably “lacks a standardized,
periodical quality assessment of residency training” (23).

Flierl noted that U.S. residency programs create “a
highly structured, progressive and innovative educational
system” (23).

“The surgical caseload” for U.S. residents has more
than doubled, over a shorter time-period of training,
compared with that in Germany. Residents also have
a higher level of guidance by senior surgeons. In a
questionnaire distributed by the German surgeon
association, 61% of the 500 interviewed residents were
unsatisfied with their superiors’ teaching and education,
and 33% had meetings on a regular basis with their
superiors. Sixty-one percent received no financial aid to
educate themselves, and 36% attended education classes
during their holidays (24). Internet-based interviews
of 730 orthopedic residents by the DGOU (German
Association of Orthopedics and Trauma surgeons) that
ran from 10.09.2011 to 31.03.2012 noted that 80% of
residents would choose orthopedics again, whereas 73%
of famulus (medical student) accompanying orthopedic
residents and 53% of students around their family and
related individuals would not choose orthopedics as a
residency program (25). Eighty percent of orthopedic
residents learn from simulation-based assessment
techniques, and the majority wish to have the AO Part |
and II courses, an advanced trauma life support (ATLS)
class and a sonography class as an integrated part of
their education (26). For example, having a shoulder
arthroscopy simulator is a good way to be prepared for
shoulder arthroscopy (27).

To obtain direct input, we distributed an electronic
questionnaire to 40 chiefs of orthopedics and trauma
in Germany and, in some cases, included a personal
interview to shed additional light on what could be
improved to have the same level of residency education
in Germany as is available in Canada or the U.S.A.

All chiefs recognized the need for a change. They
must try to set up a way for residents to evaluate their
programs and make these results publicly available. In
this way, only good organized surgical programs will be

IMPROVEMENT OF ORTHOPEDIC RESIDENCY PROGRAMS AND DIVERSITY

able to offer doctors a residency position in the future,
and clinics that do not provide a high-quality, resident-
oriented program must be closed for the purpose of
resident’s education. Training should only be performed
at accredited training institutes. Most chiefs agree that
the German logbook cannot be fulfilled within 6 years.
Thus, the logbook requirement should be shortened to
include all possible options suggested, or the hospital
chiefs should make their surgical case data public so
that all logbooks could be checked for accuracy. We also
strongly highlight the importance of having residents
not work under an ordinary working contract; instead,
a full-time contract at a well-organized hospital for
the full duration of the residency is recommended.
Trainees must be regularly evaluated during each
rotation. Resident evaluation is the commitment of the
attending physician, who records the level attained by
the resident according to a specific scale contributed
on the resident assessment form. Residents should
be given the chance to assess faculty members. The
Arztekammer must directly regulate and monitor
residency programs.

Unfortunately, in Germany, there are currently
approximately 17 Arztekammer, which regulate the
Lander (States) separately. We are positive that the use of
a central monitoring system, such as the RRC, will permit
both the better monitoring of orthopedic residency
programs and their improvement. Programs with
deficits must be placed on probation. Training should be
performed solely at accredited training institutes.

We emphasize that in Germany, there must be a bonus
program for clinics that take care of their residents by
means of teaching through a DRG-System (coding the
cost system), i.e., the clinic must be paid for having a good
residency program.

Saudi Arabia

The Saudi Commission for Health Specialties (SCFHS)
is the accredited governmental organization that
accredits training clinics and oversights the qualification
of residents and doctors in Saudi Arabia. It manages
post-graduate training in various medical terrains. The
Saudi Orthopedic Residency Program is responsible
for orthopedic surgery training which is, managed by
the SCFHS. The Saudi Orthopedic Residency Program
has divisions in several Saudi cities, and training is
only accomplished at certified training institutes. Five
years is the minimum orthopedic training extent, and
residents are generally evaluated during each rotation.
Resident assessments are performed by the attending
physician who archives the level accomplished by the
resident, which is built on a specific scale on the resident
assessment form. The resident assessment form tests 4
main training fields: “knowledge, clinical skills, operative
skills, personality and ethics”. Residents must succeed
an obligatory test at the end of each training year to be
allowed to progress to the next stage of training. Once the
fifth training year is accomplished, the resident is board
certified. Candidates who succeed the theoretical and
clinical units of the final test are certified by the Saudi
Board of Orthopedic Surgery (SBOrth).
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The Saudi Orthopedic Residency Program steps forward
toward guidance in the Middle East (28).

In 2014, Al-Ahaideb et al. compared the orthopedic
residency training program in Saudi Arabia with elected
Canadian residency program. The study indicated that the
Canadian and Saudi residents had equal male-to-female
ratios, and both groups of residents had an uniform
level of knowledge. Together, the Saudi and Canadian
feedbacks confirmed that textbooks were their fountain
of specialty knowledge, pursued by peer-reviewed
scholarly articles and, scientific debate among staff.
However, Canadian-trained residents favored to review
academic papers more often (46.7%) than their Saudi-
trained colleagues (10.5%) (P=0.002). The assignment
of a mentor for trauma rounds was highly valued by
most residents, rather than prolongation their extent.
Residents in both countries noted less surgical training
in upper extremity and arthroplasty surgery.

In the Saudi program, residents were not granted with
the option to assess faculty associates. Furthermore,
Saudi board-eligible trainees had less self-confidence
in the performance of standard orthopedic procedures
without guidance, which suggests that their “surgical
exposure” was insufficient. The authors concluded that
the surgical logbook should be redefined in the manner
that confirms that each resident had adequate surgical
practice in basic orthopedic operations (29, 30).

Russia

In Russia, the density of orthopedic surgeons is
approximately 9.2 per 100,000 citizens; approximately
1% are females, and they work mostly at outpatient
clinics. Officially, residency programs in Russia require
only 2 years of training; however, most residents pursue
postgraduate study for 3 years, which includes research.
Candidate selection varies between hospitals and is
based on an interview. Each resident maintains a daily
diary, recording all operations and manipulations
wherein he/she is involved. At the end of each week, the
chief resident verifies and approves the log entries.
Residency training programs are structured according to
the ordinance program software, which delivers 120
credit units of training materials over 2 years. Following
the completion of residency programs according to the
curriculum established by this software, the graduates
gain proficiency in universal and professional
competencies. Following the completion of training, an
orthopedic specialist should master the following topics:

a) Anatomy and function of the musculoskeletal system
in normal and various pathologic states, the algorithm
used for patient examination, the major pathological
symptoms and consequences of injuries and diseases,
and the primary treatment and rehabilitation measures
for these injuries and diseases.

b) Ability to organize specialized medical care for
patients, obtain and analyze clinical and laboratory data,
and diagnose and perform basic medical procedures.

c) Comprehensive examination and primary care
methodology, primary methods of conservative and
surgical treatments, ability to appropriately perform anti-
shock measures and identify life-threatening disorders,
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and ability to apply relevant rehabilitation measures.

Evaluation tools have been created to monitor academic
performance and intermediate certification that include
mandatory course requirements and surgical procedures
and hospital-based research that varies between
programs. Residents undergo intermediate certification
that is held twice during the training period. Final
certification is a summative evaluation of a mandatory,
3-part, final examination, which comprises a written test,
oral interviews, and evaluation of practical skills using
simulations.

Degree programs that include research enable
doctors to expedite the process for achieving the next
level of expertise. Orthopedic surgeons of the highest
category must possess knowledge regarding all modern
technologies, including endoscopy, osteosynthesis, and
endoprosthetic devices. In the future, it is necessary to
increase the residency duration to 5 years with expanded
simulation-based training and improved education in
foreign languages. Many orthopedic surgeons working in
Russia belong to countries of the former Union of Soviet
Socialist Republics (Belarus, Kazakhstan, Kyrgyzstan,
Uzbekistan, Tajikistan, and Ukraine); doctors from
Africa and the Middle East have also pursued specialized
education in Russia.

Developing countries

More than 80% of the world’s population and an
enormous reservoir of orthopedic pathologies are
present in developing countries. More than 80% of all
casualties in these nations are the result of road traffic
accidents, and more than 90% of those that involve
children take place in developing countries (31).

In Malawi, only four orthopedicsurgeons areresponsible
for a population of 12 million individuals. In most of the
25 community hospitals work only one Senior House
Officer physician and no specialists. Developing countries
offer three options for training orthopedic residents.
A country may attempt to conduct all training within
its own boundaries. For larger countries with settled
medical structures, such as Nigeria and Uganda, this is
reasonable. They have well-conducted postgraduate
programs in orthopedic surgery. In smaller countries
with less advanced services and very few experienced
trainers, the extent of their training is confined. Another
alternative is to solve this issue through a regional rather
than national path.

The third alternative is to educate trainees in more
developed countries. Historically, this approach was the
onlychoicefordevelopingcountries.Althoughthistraining
is typically of a high standard, there are considerable
burdens to this solution: the pathology in industrialized
countries is varied, and some residents who finish all of
their postgraduate training in industrialized countries do
not return to their home countries. There are advantages
to expend a short period in an industrialized country,
typically at the end of national or regional training. This
can be for one year with a focus on a specific field, such as
joint arthroplasty or spine surgery. These visits may be
arranged as a “formal exchange” between trainees from
industrialized and developing nations (32).
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India

The basic medical training includes the first 4 and a half
years of medical school. The Bachelor of Medicine and
Bachelor of Surgery (MBBS) degree can be obtained after
completion of the basic medical training. After finishing
the basic medical training, students start with a 1-year
Obligatory Rotating Residential Internship (CRRI). This
program is comparable to a rotating or transitional
internship. Following the achievement of the CRRI,
medical students obtain medical college diplomas. In
order to apply for residency specialty training, MBBS
graduates should succeed a national and/or state-level
“postgraduate entrance exam”, a written exam that is
the determining factor for placement in postgraduate
training. The Medical Council of India confirms that
there are 225 MS(Orth) training programs accessible to
resident physicians. There is a 3-year residency program,
after which a doctor earns the right to proclaim himself/
herself to be an orthopedic surgeon. After graduating
from medical college, an entrance examination is
administered, and students are subsequently allotted
seats in colleges based on these results (33-40).

This 3-year program is an academic and clinical
education program. The residency program is always
attached to a teaching hospital. These may be funded
privately or by the government. In the first year, the
resident is introduced to inpatient work, history taking,
clinical examinations, differential diagnoses and the
basics of how to prepare a patient for treatment, whether
surgical or conservative. He/she is attached to a unit
that has specific trauma call days, outpatient clinics and
operative theater days. They work under the constant
supervision of their senior residents and a consultant. The
consultant is in charge of their training and supervises
the dissertation work of the resident. The residents also
take undergraduate level classes. Over the course of the
next two years, the residents learn to operate under strict
supervision. Basic training in India involves the treatment
of trauma and fractures. Specialized clinics or sub-
specialties are present in only a few hospitals. Following
the completion of the three-year residency, the resident
must clear a theoretical and practical examination, after
which he/she will receive a post-graduate degree (M.S,,
Masters in Surgery-Orthopedics, or a D.N.D., Diplomate of
the National Board in Orthopedics).

There is a shorter 2-year program referred to as
the Diploma in Orthopedics, where no dissertation is
presented. Following the completion of residency, a
young orthopedic surgeon has an opportunity to join
a 3-year senior residency program in a government-
funded or private hospital. They are always attached to a
senior consultant.

In a government hospital, there is always a shortage
of doctors and beds; however, the clinical experience
is so vast because of the inflow of patients that in this
three-year period, he/she will likely be exposed to
nearly all orthopedic conditions. They will also have
honed their surgical skills. This vast clinical experience
comes at a cost, as the resident’s duty hours are very
tiring, sometimes stretching to 36 hours at a time. In
a private hospital, it is rare that a resident is allowed to
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operate because the treating consultant is responsible
for the surgery and cannot afford slipups. Residents who
do not opt to join a hospital for their senior residency
start their private practice or join a government hospital
to begin their career. Fellowship programs have started
over the past few years and range from 3 months to 1
year in duration. These fellowships are offered in all sub-
specialties of orthopedics. Three years after completing
medical school, one can become an orthopedic surgeon.
There are 70 female orthopedic surgeons in India. Women
are involved in most orthopedic specialties, such as
general orthopedics, hand surgery, arthroscopy, pediatric
orthopedics and spine surgery. Improvements for the next
generation of Indian residents would be to lengthen the
orthopedic residency to a minimum of 6 years, with the
last two years dedicated to the sub-specialty training of
their choice. The last year should be a sub-specialty year;
however, trauma on-call duties should also continue. This
will ensure that the entry of the surgeon into practice
makes his/her skills more robust. With most hospitals
certified by the National Accreditation Board for Hospitals
and Healthcare Providers (NABH), patient safety practices
are diligently followed and are a prerogative of both
healthcare employers and providers. Furthermore, non-
Indian doctors from neighboring countries, such as Nepal
and Bangladesh, are enrolled in residency programs
following inter-governmental agreements. They are
supposed to travel back to their respective countries
to practice following the completion of their training.
Cooperation with the Western world will help Indian
residents broaden their horizons and bring the best
practice guidelines to the forefront of patient care.

Iran

The orthopedic surgeon density (number of surgeons
per 100.000 population) in Iran is approximately 5 per
100.000. The selection of candidates is based solely on the
outcome of the national exam, which is a multiple-choice
questionnaire. This exam is held one time each year by the
ministry of health; thus, it is a central selection system.
Residents select their desired residency program based
on their interests and their exam score. The duration
of an orthopedic surgery residency program is 4 years.
The program typically covers all aspects of orthopedic
surgery, and residents have the option to rotate through
different specialty services. They must also perform
research activities and contribute to the education
of interns and students. The residents participate in
all activities (ward, outpatient clinic, operating room,
emergency room and on-call services), educate students
and perform research. There is also a logbook, which will
soon be transferred from paper to an electronic log. A
rotation through sub-specialties, such as hand surgery,
foot surgery, sports, joint replacement, rehabilitation,
and pediatrics, is required.

There is a final exam (oral, written and an objective
structured clinical examination, OSCE). All residency
programs originally required an oral OSCE and 360°
resident evaluation. If the residents obtained high
scores, they became eligible to participate in an annual
promotion exam. If they received an appropriate score on
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this test, they could advance to the next year of residency.
In Iran, it requires a minimum of 4 years to become an
orthopedic surgeon. The board exam also consists of a
150-question multiple-choice written exam and an oral
OSCE exam. Once these tests are passed, the resident
may be board-certified. Orthopedics has the lowest
percentage of female residents compared to other sub-
specialties. Although it is a male-dominated specialty,
the number of female orthopedists is increasing, and
they are very successful. Female orthopedists are most
commonly involved in hand surgery or pediatrics. The
most important improvement for the next generation
of residents in Iran must involve the improvement of
the selection criteria for their residency programs. The
length of their residency should also increase to 5 years.
In Iran, patient safety is important to daily practices. It
is mandatory for every hospital to observe patient safety
protocols, and it is monitored by the ministry of health.
Non-Iranian doctors from Sudan and India are also
enrolled in Iranian residency programs.

China

China advanced from a “domestic product” in 1980 of
under U.S. $200 billion to U.S. $5 trillion in 2010 (41).
Depending on the local geography, orthopedic specialist
training in China seems to vary. After the completion of
the five years of basic medical school education, follows
the postgraduate MPhil, which prolongs for seven years
or a postgraduate PhD, which extends to eight years.
Graduate curriculums are clinically tailored and primarily
occur at the hospital, with various amount of priority on
laboratory assignment. Teaching is often didactic in China,
whereas debates and tutorials are not conventional.

There is a three years of basic surgical training followed
by two years of general orthopedic training, the three
plus two training system.

To date, there is no orthopedic sub-specialty training in
China, with the exception in hospitals such as the Beijing
Jishuitan Hospital. The orthopedic profession in China
acknowledges the necessity to establish a residency
system that considers the diversities of a large country.

There are approximately 50.000 doctors who practice
orthopedic surgery in China (42). In 2012 the Chinese
Medical Association under the commission of the Ministry
of Health announced compulsory residency training
standards (43). The training guidelines were branched
into four areas for each specialty: “training objectives,
rotation length requirements, training content, and
reference material”. In 2014, 8.500 residency programs
had been settled in 559 hospitals, registering 55.000
residents (44). In 2015, the Chinese government applied
a proposal for the nationwide commencement of 3-year
uniformed residency training programs (45).

According to the government’s mandate by 2020,
an employed physician must accomplish one of the
new residency programs. These adjustments impact
the health of one-fifth of the world’s community.
Recently published Chinese literature suggests that the
improvement of the residency training programs needs
a considerable amount of time and effort before it is
precisely Standardized.
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Cultural Competence in Orthopedics

Competency in orthopedic surgery depends
on managing complicated cases with minimum
complications. A patient and his treatment include
both medical and psychological competency. In today’s
globalized world, we interact with other cultures and
thereby unconsciously unify diversity. Resident selection
is a multifactorial procedure that significantly differs
from the recruitment processes that other professions
enjoy. The proportion of international medical graduates
(IMGs) that practice in the U.S.A. is significant. IMGs
represent one-quarter of U.S. physicians, up from 15
percentin 1967 and 6.3 percentin 1959.1n 2004, twenty-
eight percent of the residency cohort was depicted
by IMGs, with a major presence in psychiatry and
nephrology (46). The literature widely documents racist
experiences by patients and the differential treatment
and healthcare disparities built on race (47, 48).
Medicine is overshadowed by infamous experiments,
such as the Tuskegee and Guatemala experiments, and
routine studies confirm the insufficient treatment of
minority patients (49-51).

Unfortunately, the consciousness concerning racial and
ethnic discrepancies in Orthopedic care is low. However,
although most evidence of racial and ethnic discrepancies
is linked to cardiovascular specialty, discrepancies have
also been identified in Orthopedic specialty.

Minorities tend to undergo lower rates of total joint
replacement, showing more complications subsequent
to joint replacements, higher readmission rates after
orthopedic cases, lower screening and treatment rates
for osteoporosis, and increased morbidity and mortality
consecutive to hip fractures (52-55).

In 2016, Adelani and O’Connor performed a study in
which three hundred five associates of the American
Orthopedic Association finished a survey to evaluate
their know-how of racial/ethnic discrepancies and
their insights regarding the associated origins. Twelve
percent of the interviewees believed that patients
frequently obtain different care rely upon their race/
ethnicity, nine percent believed that discrepancies
exist in orthopedic care, three percent believed that
there are discrepancies within their hospitals/clinics,
and one percent reported discrepancies in their own
practices. Despite these findings, sixty-eight percent
admit that there is clear proof of discrepancies in
orthopedic specialty. Fifty-one percent conclude that
the absence of insurance considerably contributes to
these divergencies. Moreover, thirty-five percent of the
respondents concluded that variety of the “orthopedic
workforce” would be a “very effective” approach to
decrease discrepancies, twenty-five percent believed
that research would be “very effective”, and twenty-four
percent believed that surgeon training would be “very
effective”. They noted that the awareness of orthopedic
surgeons regarding the racial/ethnic discrepancies in
musculoskeletal specialty is low. Moreover, respondents
admit to discrepancies in the services of other colleagues
than themselves. Increased research, diversity, and
training may advance the awareness of this dilemma (56).
“Prejudice and discrimination are profoundly harmful to
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individuals and society as a whole.” (57). As we move to
a more multicultural society, it is the hope of the authors
that these infrequent racist encounters will continue
to diminish and that medical schools and residency
programs will train physicians and include more IMGs
who are understanding and culturally competent (58).

Women in Orthopedics

Ruth Jackson, the first female orthopedic surgeon,
opened her practice in Texas in 1932 after graduating
from the University of lowa. In 1937, she completed and
passed the board exam to become the first female board-
certified orthopedic surgeon (59). The addition of the
1972 Education Amendments to the Civil Rights Act in the
U.S.A, helped to initiate the rise of the number of female
graduates from medical school at a constant rate (60).

Analogous movements have pursued in Western
countries. Although half of medical school graduates
are currently women, they represent only 13% of all
orthopedic surgery residents and 4% of the members of
the AAOS (61). Orthopedics is therefore the most gender
imbalanced area of medicine. This imbalance suggests
the presence of obstacles to the advancement of women
in this specialty.

The Perry Initiative is a “nonprofit organization” that
concentrates on enrolling women in orthopedics. The
organization is build in 2009 and managed by female
surgeons and engineers. They managed “out-of-school
programs” for women. In 2012, the Perry Initiative
commenced the Medical Student Outreach Program
(MSOP), which focuses on female medical students, who
started medical school. The MSOP inheres a syllabus of
educational programs led mostly by female residents and
surgeons. In 2016, the MSOP performed an investigation
and concluded that the Perry Initiative’s MSOP certainly
inspired women to select orthopedic surgery as a career.
The “match rate” for program graduate was twice
(28-31%) the percentage of women in contemporary
orthopedic residency classes. Considering these
optimistic outcomes, the MSOP may function as a “model”
in both its “curricular content” and “logistic framework”
for other diversity enterprises in the specialty. The MSOP
provides medical students with the option to connect with
“female role models” in orthopedics and increase their
“hands-on exposure” to orthopedic surgical approaches
(62). The lack of female faculty and mentorship in
residency programs has been addressed as a possible
reason for the limited number of female medical students
who enter this field (63). We must strive to significantly
improve the rate of female and minority admissions to
the orthopedic profession. Our goals are to advance the
patient and physician relationship and eliminate the
disparities in healthcare, regardless of gender, race or
religion. We must foster the launch of an atmosphere of
goodwill and collegiality toward women and minorities
in the orthopedic profession and make this known to the
world of medicine (64).

Orthopedics and Politics

According to the “Working Group on Research
of the Causes of War” (Arbeitsgeminschaft
Kriegsursachenforschung) of the University of Hamburg,
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>90% of wars have occurred in developing countries
since 1945, with 32 wars and armed combats recorded
in 2010 (65).

These facts should be considered when planning for
improvements in global health and the achievement of
worldwide health equity. Within the context of war in
developing countries, military surgeons are among the
few who can provide medical support and humanitarian
aid, along with educating local doctors. The participation
of military doctors with intentions to advance “global
health” is highly needed and appreciated. The concept
of a military surgeon includes the goal of being a
competent surgeon, along with support for all human
beings, regardless of their heritage. These doctors treat
soldiers who are injured in war or have non-hostility-
associated harms, civilian staff of the United Nations and
“non-governmental” organizations, and noncombatants
from the regional community, as part of humanitarian
assistance. Preferably, military surgeons not only
have the competency to conform to medical standards
within the country but are also capable of performing
emergency field surgery. The “Duo plus” template for
educating surgical officers in Germany includes training
in general surgery in addition to a second training, in
visceral or orthopedic/trauma surgery. In consensus with
the definition authorized by “the German Committee
of Military Medicine” on May 14, 2004, the Duo plus
model considers deployment related injuries and
medical diseases, is based on real-life situations, reflects
new improvements in the civilian hospital setting,
and conforms to present qualifications for authorized
professional training managements (66).

Where there is no war, for developing countries,
orthopedics is dependent on instruments. These
instruments should be imported from developed
countries, and politics may influence this process. Easy
travel to other countries and having experts travel from
other countries are important for sharing knowledge
and skills. Permission to travel is affected by political
situations. Scientific exchange with developing countries
is imperative to improving surgical education.

Developed countries are also under the influence of
political decisions. For example, how many hospitals
can be built, how many should be closed or how many
organizations and which types of organizations should
be in charge of resident education? What is the financial
support from the government? How will this funding be
distributed? Which hospitals will be funded, and which
will not?

Research articles published on ways to improve
residency programs will serve as proof for politicians,
who require facts from experts in the field, researchers
and clinicians.

Discussion

Orthopedic surgery is an interesting and diverse
field that will continue to develop, with increased sub-
specialization and enhanced research at the molecular
level and an increased emphasis placed on outcomes and
healthcare costs.

Our goal should be to improve the level of orthopedic
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training worldwide. Forthcoming studies should seek
to gain additional details regarding these training
curriculums and include data from more countries. It
is well established that global health is an area that
has expanded definitely in “scope and popularity”(67).
Globally, trauma kills more individuals than HIV/AIDS,
malaria, and tuberculosis combined and inclinatory
influences low- and middle-earnings countries, as well
as the young population. We should put more effort into
standardizing the educational content and minimizing
the variability among residency training programs
worldwide (68-73).

The improvement of international orthopedic specialty
will necessitate economic aid, involvement, research,
teaching and support. We inspire internationally
orthopedic surgeons to distinguish the significance of
training, education, and performing research with the
ambition of approaching a high-quality orthopedic care.

Internationally, the absence of the standardization of
instructional content leads to great variability within the
residency training programs (74).

The main goal of orthopedic training programs is to
educate skilled orthopedic surgeons who are competent,
dedicated to care for patients in a skillful manner,
technically qualified, have the ability to communicate,
and are highly skilled instructor. Guidelines are published
and applied in many countries to achieve these objectives.

To conclude, we endorse including the following points
in the international orthopedic residency program outline:

1. The skill of today’s trainees reflects the quality of
future orthopedic surgeons.

2. We must standardize many educational procedures,
i.e., assessment tests, in the same way we standardized
patient safety worldwide.

3. Global health is currently the study, exploration, and
practice of developing worldwide health equality.

4.Forthcoming studies may intentto include information
from more countries. We should aim to improve and
harmonize orthopedic training worldwide. As European
residency programs vary but a European orthopedic
surgeon can work anywhere in Europe, we suggest
that the EBOT examination function as a conceivable
evaluation of the proficiency of orthopedic surgeons in
all European countries.

5. Hands-on cadaver and simulation labs should be
accessible to residents.

6.The status of the orthopedic residencies (i.e., care) in
all countries should be assessed to better comprehend
the global current discrepancies and their origin to
develop new concepts.

7. Cooperation and logistics must be nurtured at
every stage of orthopedic service, between healthcare
practitioners of various cultures, different organizations,
and countries with different financial status and barriers.

8. Novelty is crucial, and we should foster
inventiveness, meticulously examine new concepts,
and contribute to novel innovations with the option for
global implementations such that, in the future, we can
provide an equal level of orthopedic know-how and care
worldwide (75).

As stated by Fleischman and Rothman, “hard work, life
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balance, and at the right moment, a stroke of luck are all
keys to success” (76).

Hangama C. Fayaz MD PhD

Raymond M. Smith MD FRCS

Department of Orthopaedic Surgery, Harvard Medical
School, Massachusetts General Hospital, Boston, MA, USA

Mohammad H. Ebrahimzadeh MD
Orthopedic Research Center, Mashhad University of
Medical Sciences, Mashhad, Iran

Hans-Christoph Pape MD FACS
Universitaets Spital Zuerich, Switzerland

Javad Parvizi MD FRCS
Rothman Institute at Thomas Jefferson University,
Sheridan Building, Philadelphia, PA, USA

Khaled J. Saleh MD MPH FRCSC MHCM CPE
Michigan Musculoskeletal Institute, Madison Heights, USA

Jens-Peter Stahl MD
Department of Trauma, Klinikum Dortmund, Germany

Johannes Zeichen MD
Department of Trauma, Johannes Wesling Klinikum
Minden, Germany

James F. Kellam MD
Department of Orthopedics, University of Texas, USA

Javad Mortazavi MD
University of Tehran, Tehran, Iran

Ashok Rajgopal MD
Vivek Dahiya, DNB Orth
Fortis Bone and Joint Institute, India

Wolfgang Zinser MD
Department of Orthopedics,
Dinslaken, Germany

St Vinzenz Hospital

Leonid Reznik MD PhD
Omsk State Medical University, Russia

Igor Shubnyakov PhD
R.R. Vreden Russian Research Institute of Traumatology
and Orthopaedics. Saint Petersburg, Russia

Marko Peéina MD PhD
Department of Orthopaedic Surgery, School of Medicine
University of Zagreb,Croatia

Jesse B. Jupiter MD
Department of Orthopaedic Surgery, Harvard Medical
School, Massachusetts General Hospital, Boston, MA, USA



THE ARCHIVES OF BONE AND JOINT SURGERY. ABJS.MUMS.AC.IR
VOLUME 7. NUMBER 4. JULY 2019

IMPROVEMENT OF ORTHOPEDIC RESIDENCY PROGRAMS AND DIVERSITY

References

1. Maikinen T], Madanat R, Kallio P, Mineiro ], Kiviranta I.
The current state of the fellowship examination of the
European Board of Orthopaedics and Traumatology.
Eur Orthop Traumatol. 2014; 5(3):217-20.

2. Madanat R, Mikinen TJ, Ryan D, Huri G, Paschos N,
Vide J. The current state of orthopaedic residency in
18 European countries. Int Orthop. 2017; 41(4):681-7.

3. Pour AE, Bradbury TL, Horst P, Harrast J], Erens GA,
Roberson JR. Trends in primary and revision knee
arthroplasty among orthopaedic surgeons who take
the American Board of Orthopaedics part Il exam. Int
Orthop. 2016; 40(10):2061-7.

4. O’Connor MI. Medical school experiences shape
women students’ interest in orthopaedic surgery. Clin
Orthop Relat Res. 2016; 474(9):1967-72.

5. Syed S, Mirza AH, Ali A. A brief comparison of
orthopaedic training in English-speaking countries.
Ann R Coll Surg Engl. 2009; 91(3):226-31.

6. Inaparthy PK, Sayana MK, Maffulli N. Evolving trauma
and orthopedics training in the UK. ] Surg Educ. 2013;
70(1):104-8.

7. Putineanu DC. Aotrauma course-basic principles of
fracture management. Inaotrauma course. Texas:
Basic Principles of Fracture Management; 2017.

8. Brown GA, Firoozbakhsh K, DeCoster TA, Reyna ]R,
Moneim M. Rapid prototyping: the future of trauma
surgery? ] Bone Joint Surg Am. 2003; 85-A(Suppl
4):49-55.

9. Skakun EN, Wilson DR, Taylor WC, Langley GR. A
preliminary examination of the in-training evaluation
report. ] Med Educ. 1975; 50(8):817-9.

10.Weigelt JA, Brasel K], Bragg D, Simpson D. The
360-degree evaluation: increased work with little
return? Curr Surg. 2004; 61(6):616-26.

11.Shah ], Darzi A. Surgical skills assessment: an ongoing
debate. BJU Int. 2001; 88(7):655-60.

12.Regehr G, Eva K, Ginsburg S, Halwani Y, Sidhu R. 13
Assessment in postgraduate medical education.
Canada: Trends and Issues in Assessment in the
Workplace; 2011.

13.Pitts D, Rowley DI, Sher L. Assessment of performance
in orthopaedic training. ] Bone Joint Surg Br. 2005;
87(9):1187-91.

14.Mankin HJ. The orthopaedic in-training examination
(OITE). Clin Orthop Relat Res. 1971; 75(1):108-16.

15.Lackey WG, Jeray K], Tanner S. Analysis of the
musculoskeletal trauma section of the orthopaedic in-
training examination (OITE). ] Orthop Traum. 2011;
25(4):238-24.

16.Seybold ]D, Srinivasan RC, Goulet JA, Dougherty P].
Analysis of the orthopedic in- training examination
(OITE) musculoskeletal trauma questions. ] Surg
Educ. 2012; 69(1):8-12.

17.Training standards committee of the British
orthopaedic association. Available at: URL: https://
vl10beta.iscp.ac.uk/curriculum/surgical /specialty_

year_syllabus.aspx?enc=KO5R2 /6Kad507IkIVPSRdk
G099xZMbFwM8F8NPmasLM; 2007.

18.Reznick R, Regehr G, MacRae H, Martin J, McCulloch W.
Testing technical skill via an innovative “bench station”
examination. Am ] Surg. 1997; 173(3):226-30.

19.Hammond ]. Simulation in critical care and trauma
education and training. Curr Opin Crit Care. 2004;
10(5):325-9.

20.Hamilton N, Freeman BD, Woodhouse ], Ridley C,
Murray D, Klingensmith ME. Team behavior during
traumaresuscitation: asimulation-based performance
assessment. ] Grad Med Educ. 2009; 1(2):253-9.

21.Neue Weiterbildungsordnung fiir Chirurgie. Available
at: URL: http:w.bdc.de/Bdc/index_level3.jsp?docume
ntid=9178D2EECEA18C29C1256D32004245E6&for
m=Dokumente&parent=8A88CB401ACBEDBAC225
6FC5005068B3&menu_id=8BA88CB401ACBEDBAC2
256FC5005068B3&category=ARCHIV-WEITE
RBILDUNG-WB-ORDNUNG; 2018.

22.Krankenhausskandal. Arzte und Krankenschwestern
bekennen sich zu Behandlungsfehlern Available at:
URL: http://www.tagesschau.de/multimedia/video/
vide0282930.html; 2013.

23.Flierl MA. German surgical residency training - quo
vadis? Patient Saf Surg. 2008; 25(2):9.

24.Ansorg ], Hassan |, Fendrich V, Polonius M], Rothmund
M, Langer P. Quality of surgical continuing education
in Germany. Dtsch Med Wochenschr. 2005;
130(10):508-13.

25.Johnson AL, Sharma ], Chinchilli VM, Emery SE,
McCollister Evarts C, Floyd MW, et al. Why do medical
students choose orthopaedics as a career? | Bone
Joint Surg Am. 2012; 94(11):e78.

26.Perl M, Stange R, Niethard M, Miinzberg M. Further
training in the faculty of orthopedics and trauma
surgery. Outstanding, average or insufficient.
Unfallchirurg. 2013; 116(1):10-4.

27.Martin KD, Belmont PJ, Schoenfeld AJ, Todd M,
Cameron KL, Owens BD. Arthroscopic basic task
performance in shoulder simulator model correlates
with similar task performance in cadavers. ] Bone
Joint Surg Am. 2011; 93(21):1271-5.

28.Al-Ahaideb A, Alrabai HM, Alrehaili OA, Al-Khawashki
HM, Awwad W, Algarni AD. The Saudi Orthopedic
Residency Program: a comparison of the Riyadh
training center with other Saudi training centers. ]
Taibah Univ Med Sci. 2015; 10(1):116-21.

29.Al-Ahaideb A, Alrabai HM, Alrehaili OA, Aljurayyan
AN, Alsaif RM, Algarni N, et al. Evaluation of the
orthopedic residency training program in Saudi
Arabia and comparison with a selected Canadian
residency program. Adv Med Educ Pract. 2014;
5(1):315-21.

30.Salazar D, Schiff A, Mitchell E, Hopkinson W. Variability
in accreditation council for graduate medical
education resident case log system practices among



(395)

THE ARCHIVES OF BONE AND JOINT SURGERY. ABJS.MUMS.AC.IR
VOLUME 7. NUMBER 4. JULY 2019

orthopaedic surgery residents. | Bone Joint Surg Am.
2014;96(3):e22.

31.Nantulya VM, Reich MR. The neglected epidemic: road
traffic injuries in developing countries. BMJ. 2002;
324(7346):1139-41.

32.Lavy CB, Mkandawire N, Harrison WJ. Orthopaedic
training in developing countries. Bone Joint Surg Br.
2005; 87(1):10-1.

33.Arora A, Agarwal A, Gikas P, Mehra A. Musculoskeletal
training for orthopaedists and nonorthopaedists:
experiences in India. Clin Orthop Relat Res. 2008;
466(10):2350-9.

34.PG curriculum. Delhi: University of New Delhi; 2014.

35.Jain AK. Orthopedic services and training at a
crossroads in developing countries. Indian ] Orthop.
2007;41(3):177-9.

36.Jain AK. Teaching-learning: an integral component of
sound patient care. Indian ] Orthop. 2008; 42(3):239-40.

37.Kumar S, Tuli SM. Orthopedic education: Indian
perspective. Indian ] Orthop. 2008; 42(3):245-6.

38.Menon ], Patro DK. Undergraduate orthopedic
education: is it adequate? Indian ] Orthop. 2009;
43(1):82-6.

39.Natarajan MV. Orthopedic training in India: Time to
change. Indian ] Orthop. 2012; 46(3):257-8.

40.Colleges and courses search. Medical Council of India.
Available at: URL: http://www.mciindia.org/
InformationDesk/CollegesCoursesSearch; 2017.

41.Leung KS, Ngai WK, Tian W. Orthopaedic training in
China: experiences from the promotion of orthopaedic
specialist training in China. ] Bone Joint Surg Br. 2011;
93(9):1165-8.

42.0rtho-online, China. Available at: URL: http://www.
orthonline.com.cn; 2007.

43.National Health and Family Planning Commission.
National health and family planning commission of
science and technology and education. Beijing:
National Health and Family Planning Commission;
2014.

44.People’s Republic of China National Health and Family
Planning Commission. National health and family
planning commission of science and technology and
education. Beijing: National Health and Family
Planning Commission; 2014.

45.National Health and Family Planning Commission.
National health and family planning commission of
science and technology and education. Beijing:
National Health and Family Planning Commission;
2013.

46.AKl EA, Mustafa R, Bdair F, Schunemann HJ. The United
States physician workforce and international medical
graduates: trends and characteristics. ] Gen Intern
Med. 2007; 22(2):264-8.

47.Dimick ], Ruhter ], Sarrazin MV, Birkmeyer ]D. Black
patients more likely than whites to undergo surgery
at low-quality hospitals in segregated regions. Health
Aff (Millwood). 2013; 32(6):1046-53.

48.Kelaher MA, Ferdinand AS, Paradies Y. Experiencing
racism in health care: the mental health impacts for
Victorian Aboriginal communities. Med ] Aust. 2014;
201(1):44-7.

IMPROVEMENT OF ORTHOPEDIC RESIDENCY PROGRAMS AND DIVERSITY

49.Johnson RL, Roter D, Powe NR, Cooper LA. Patient
race/ethnicity and quality of patient-physician
communication during medical visits. Am ] Public
Health. 2004; 94(12):2084-90.

50.Centers for Disease Control and Prevention. US public
health service syphilis study at Tuskegee. New York:
Centers for Disease Control and Prevention; 2013.

51.Fact sheet on the 1946-1948 US public health service
sexually transmitted diseases (STD) inoculation study.
New York: US Department of Health and Human
Services; 1948.

52.Jones A, Kwoh CK, Kelley ME, Ibrahim SA. Racial
disparity in knee arthroplasty utilization in the
veterans health administration. Arthritis Rheum.
2005; 53(6):979-81.

53.Skinner ], Weinstein JN, Sporer SM, Wennberg ]E.
Racial, ethnic, and geographic disparities in rates of
knee arthroplasty among Medicare patients. N Engl ]
Med. 2003; 349(14):1350-9.

54.]Jacobsen SJ, Goldberg ], Miles TP, Brody JA, Stiers W,
Rimm AA. Race and sex differences in mortality
following fracture of the hip. Am J Public Health. 1992;
82(8):1147-50.

55.Paxton EW, Inacio MC, Singh JA, Love R, Bini SA,
Namba RS. Are there modifiable risk factors for
hospital readmission after total hip arthroplasty in a
US Healthcare System? Clin Orthop Relat Res. 2015;
473(11):3446-55.

56.Adelani MA, O’Connor MI. Perspectives of orthopedic
surgeons on racial/ethnic disparities in care. ] Racial
Ethn Health Disparities. 2017; 4(4):758-62.

57.Christie D], Dawes A. Tolerance and solidarity. ] Peace
Psych. 2001; 7(2):131-42.

58.Singh K, Sivasubramaniam P, Ghuman S, Mir HR. The
dilemma of the racist patient. Am ] Orthop (Belle
Mead NJ). 2015; 44(12):E477-9.

59.Manring MM, Calhoun JH. Biographical sketch: Ruth
Jackson, MD, FACS 1902-1994. Clin Orthop Relat Res.
2010; 468(7):1736-8.

60.Title IX, Education Amendments of 1972. U.S.
Department of Labor. Available at: URL: https://www.
dol.gov/oasam/regs/statutes/titleix.htm; 1972.

61.Rohde RS, Wolf JM, Adams JE. Where are the women
in orthopaedic surgery? Clin Orthop Relat Res. 2016;
474(9):1950-6.

62.Lattanza LL, Meszaros-Dearolf L, O’Connor MI, Ladd
A, Bucha A, Trauth-Nare, et al. The Perry initiative’s
medical student outreach program recruits women
into orthopaedic residency. Clin Orthop Relat Res.
2016; 474(9):1926-6.

63.Van Heest AE, Agel ]. The uneven distribution of
women in orthopaedic surgery resident training
programs in the United States. ] Bone Joint Surg Am.
2012; 94(2):e9.

64.White AA. Justification and needs for diversity in
orthopaedics. Clin Orthop Relat Res. 1999; 362(1):
22-33.

65.Gerechter Frieden statt, vernetzte Sicherheit-Zivile
Krisenpravention, Gewaltverzicht und konstruktive
Konfliktbearbeitung als Maximen derdeutschen
Aufienpolitik. Available at: URL: http://www.



(396)

THE ARCHIVES OF BONE AND JOINT SURGERY. ABJS.MUMS.AC.IR
VOLUME 7. NUMBER 4. JULY 2019

sozialwiss.uni-hamburg.de/publish/Ipw/Akuf/publ/
AKUF-Pressemitteilung-01.pdf; 2011.

66.Willy C,Hauer T,HuschittN,Palm HG.Einsatzchirurgie”-
-experiences of German military surgeons in
Afghanistan. Langenbecks Arch Surg. 2011; 396(4):
507-22.

67.Koplan ]JP, Bond TC, Merson MH, Reddy KS, Rodriguez
MH, Sewankambo NK, et al. Towards a common
definition of global health. Lancet. 2009; 373(9679):
1993-5.

68.Farmer PE, Kim JY. Surgery and global health: a view
from beyond the OR. World ] Surg. 2008; 32(4):533-6.

69.Debas HT, Gosselin R, McCord C, Thind A. Surgery. In:
Jamison DT, Breman ]G, Measham AR, Alleyne G,
Claeson M, Evans DB, Jha P, et al, editors. Disease
control priorities in developing countries. 2nd ed.
Oxford: Oxford University Press; 2006. P. 1245-60.

70.Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray
CJ. Global burden of disease and risk factors. New
York: The World Bank and Oxford University Press;
2006.

71.Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K,
Aboyans V, et al. Global and regional mortality from

IMPROVEMENT OF ORTHOPEDIC RESIDENCY PROGRAMS AND DIVERSITY

235 causes of death for 20 age groups in 1990 and
2010: a systematic analysis for the Global Burden of
Disease Study 2010. Lancet. 2012; 380(9859):2095-
128.

72.Patton GC, Coffey C, Sawyer SM, Viner RM, Haller DM,
Bose K, et al. Global patterns of mortality in young
people: a systematic analysis of population health
data. Lancet. 2009; 374(9693):881-92.

73.Kotagal M, Agarwal-Harding K], Mock C, Quansah R,
Arreola-Risa C, Meara ]JG. Health and economic
benefits of improved injury prevention and trauma
care worldwide. PLoS One. 2014; 9(3):e91862.

74.Wolf BR, Britton CL. How orthopaedic residents
perceive educational resources. lowa Orthop J. 2013;
33(1):185-90.

75.Agarwal-Harding K], von Keudell A, Zirkle LG, Meara
]G, Dyer GS. Understanding and addressing the global
need for orthopaedic trauma care. ] Bone Joint Surg
Am. 2016; 98(21):1844-53.

76.Fleischman AN, Rothman RH. Important lessons
learned from nearly a half-century of orthopaedic
practice. Arch Bone Jt Surg. 2017; 5(4):206-7.



