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Lack of Proficiency in Musculoskeletal Medicine Among
Emergency Medicine Physicians
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Objectives: Emergency medicine (EM) physicians are frequently
responsible for evaluating and treating patients with urgent or
emergent musculoskeletal conditions, so it is critical that they
achieve a basic level of proficiency in musculoskeletal medicine.
However, inadequacies in musculoskeletal education have pre-
viously been documented among medical students, residents, and
attending physicians in a number of specialties. The goal of this
study was to assess the proficiency with musculoskeletal medicine
among EM physicians in particular.

Methods: A validated musculoskeletal medicine competency
examination was administered to the EM residents and faculty at
a university-affiliated level 1 trauma center. Demographic data and
satisfaction with musculoskeletal education were also surveyed.

Results: Twenty-three EM residents and 21 attending physicians
completed the survey. Thirty-five percent of residents and 43% of
attending physicians failed to demonstrate proficiency on the
examination. Pass rates were not significantly different among junior
residents, senior residents, or attending physicians. Twenty-three
percent of respondents indicated that they were dissatisfied with their
musculoskeletal education.

Conclusions: Significant deficiencies in musculoskeletal education
exist among EM physicians in training and attending staff. Given the
frequency with which these physicians evaluate and treat acute
musculoskeletal conditions, additional resources should be commit-
ted to their training.
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INTRODUCTION
Emergency Medicine (EM) physicians frequently

encounter musculoskeletal pathology with 20% of all emer-
gency room patients presenting with musculoskeletal chief
complaints and musculoskeletal conditions ranking second
only to respiratory illness in terms of most common
presentations to emergency rooms.1,2 Furthermore, maintain-
ing adequate orthopaedic emergency room coverage has been
identified as a major challenge facing hospitals and orthopae-
dic specialty societies alike.3,4 When an orthopaedic surgeon
is unavailable to perform an ER consultation, initial manage-
ment decisions and interventions, which are sometimes urgent
or emergent, fall to the EM physician. For these reasons, it is
critical for EM physicians to maintain a basic proficiency is
musculoskeletal medicine.

Inadequate training in musculoskeletal medicine has
previously been identified as a significant problem among
medical students, nonorthopaedic residents and general
practitioners alike with several authors advocating for the
commitment of increased resources to this area.5–17 Despite
musculoskeletal conditions accounting for 20% of visits to
primary care physicians,18,19 as many as 50% of family med-
icine physicians feel inadequately trained in musculoskeletal
medicine.20 In one study, only 55% of primary care providers
recognized the need to assess vascular status after knee dis-
location and only 38% knew the appropriate treatment of an
open fracture.20 A proficiency examination in musculoskeletal
medicine has been developed, validated, and used to quantify
these deficiencies in several populations.7,8 Nonorthopaedists
taking this examination for the first time have demonstrated
high failure rates.5,7,8,11–13,15,17 Despite the critical role EM
physicians play in the evaluation and management of muscu-
loskeletal pathology, little has been done to directly assess
musculoskeletal competency in this group. Recently, Scher
et al21 used a nonvalidated examination to assess EM trainees’
ability to evaluate common hand surgery problems and iden-
tified significant deficiencies. The goal of this study was to
assess the adequacy of general musculoskeletal knowledge
using a validated examination and survey satisfaction with
musculoskeletal education among EM physicians at a major
academic medical center.

PATIENTS AND METHODS
The original 25-question free-response test developed

and published by Freedman and Bernstein8 in 1998 was made
available to the residents and attending physicians of the EM
department at a major academic medical center through an
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online survey Web site (see Appendix, Supplemental Digi-
tal Content 1, http://links.lww.com/BOT/A102). Participa-
tion was voluntary. In addition to the examination, data was
collected on gender, years in training or practice, years in
nonacademic practice, previous military medical service,
and satisfaction with previous musculoskeletal education
because some of these variables have been shown to impact
musculoskeletal knowledge.10 There was no time limit set for
completion of the examination. Exams were graded according
to the published answer key8 with a passing score set at 70%
as described previously.9

Statistical analysis was performed utilizing Student
t test and analysis of variance for continuous data and Fisher
exact test was used for categorical data. There was no external
funding for this investigation.

RESULTS
The overall response rate was 54% with 23 residents

and 21 attending physicians completing the examination and
survey. Twenty-three participants were men (12 residents
and 11 attending physicians) and 21 women (11 residents
and 10 attending physicians). Among the residents, 9 were
in their first year of training, 7 in their second, and 7 in their
third and final year. Among attending physicians, 9 had
been in practice for 5 years or less whereas the remaining 12
having been in practice for more than 5 years. Eight
attending physicians had never practiced in a nonacademic
setting, 9 had practiced 5 years or less in a nonacademic
setting, and 4 had practiced more than than 5 years in
a nonacademic setting. No participants had previous mili-
tary service.

Sixty-one percent (27/44) of all EM physicians com-
pleting the proficiency examination attained a passing score.
The overall pass rate for residents was 65% with an average
score of 18.4/25 (73.6%; SD = 2.36), whereas the overall pass
rate for attending physicians was 57% with an average score
of 17.9/25 (71.6%; SD = 2.50). This difference was not sta-
tistically significant (P = 0.571). There was no statistically
significant difference in scores between residents at different
levels of training (P = 0.18) with first-year trainees scoring
18.6/25 (74.4%; SD = 2.48), second-year trainees scoring

17.1/25 (68.4%; SD = 2.05), and third-year trainees scoring
19.4/25 (77.6%; SD = 2.19). Similarly, there were no signif-
icant differences in attending physician scores based on the
number of years in practice or academic versus nonacademic
practice environment. Pass rates were also not significantly
different between male and female participants (73.9% male
passage rate vs. 47.6% female passage rate; P = 0.12).

Further analysis of the responses was performed and
questions deemed less pertinent to the specialty of EM
were excluded. For example, questions on tennis elbow,
differences between rheumatoid arthritis and osteoarthritis,
and differences between osteoporosis and osteomalacia
were excluded. The remaining questions referred to more
relevant material such as hip dislocation, compartment
syndrome, and open fractures. Seven questions were
excluded, leaving 18 questions deemed more relevant to
EM physicians (see Appendix, Supplemental Digital
Content 1, http://links.lww.com/BOT/A102).

On this subset of questions, the average score of all
physicians was 12.8/18 (71.1%; SD = 2.39). Resident aver-
age score was 13.5/18 (75%; SD = 1.68), and average
attending score was 12/18 (66.7%; SD = 2.84). Resident
performance was significantly better than attending physi-
cian performance on this subset of questions (P = 0.046).
Among residents, those in their third-year resident of train-
ing scored significantly higher than first- and second-year
trainees (P = 0.03) at an average score of 16.2/18 (90%;
SD = 3.61). First and second residents scored 13.2/2
(73.3%; SD = 2.10) and 12.8/18 (71.1%; SD = 1.05), respec-
tively. There was no significant difference among attending
physician scores in regard to years in practice or years in
nonacademic practice.

Satisfaction survey results of all participants revealed
that 77% (34/44) were somewhat to very satisfied with their
training in musculoskeletal medicine during residency
whereas the remaining 23% (10/44) were somewhat to very
dissatisfied (Fig. 1). When pass rates were compared with
satisfaction levels, a trend toward higher passage rates in
those with increasing satisfaction with musculoskeletal train-
ing was identified (P = 0.08) (Fig. 2).

DISCUSSION
EM physicians are responsible for the initial evaluation

and treatment of a great number of patients with urgent and
emergent orthopaedic diagnoses, often without immediate or
convenient access to an orthopaedic surgeon. We have
identified significant deficiencies among these physicians at
various stages of their careers at an academic medical center as
measured by a validated examination of musculoskeletal
knowledge with only 61% obtaining a passing score. Although
similar deficiencies have previously been documented among
medical students, general practitioners, and interns from
various subspecialties,5,7–17 our findings are unique and impor-
tant in that we have identified deficiencies among those charged
with providing initial urgent and emergent care.

The deficiencies we have identified may arise from the
lack of emphasis placed on musculoskeletal education at all
stages of medical education. Minimal exposure to

FIGURE 1. Satisfaction with musculoskeletal education
among EM physicians.
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musculoskeletal education in medical school has previously
been highlighted as a significant issue in both North America
and the United Kingdom.5–7,11–16 Recent research has also
confirmed that musculoskeletal education continues to be de-
emphasized in postgraduate training as well.5,11,12,15 Although
rates of satisfaction with musculoskeletal training were higher
among the EM physicians in our study than in previously
surveyed general practitioners and trainees,10,14,16,19,20 28%
of the physicians we surveyed were still dissatisfied.

This study does have important limitations. Participation
in the survey was voluntary with 44 of 81 total EM physicians
at our institution choosing to participate. Our test results,
therefore, may not be reflective of the knowledge of the entire
EM residency staff and faculty. Furthermore, our subjects were
all trainees or physicians at a university-based academic
medical center where 24-hour orthopaedic consultation is
readily available. EM physicians in different practice settings
or without such access to orthopaedic consultation may have
a different knowledge base and level of satisfaction with their
training. Also, the examination used in this study has been
validated by orthopaedic and internal medicine physicians9 but
not EM physicians. We sought to address this concern by
performing a separate analysis, limiting the examination to only
include topics relevant to EM physicians. A passing score was
not established for this modified examination, but the average
scores for all participants was the same on both the full and
modified examination (72.6% vs. 71.1%; P = 0.69). Although
we acknowledge the possibility that all EM physicians may not
agree that the examination is equally relevant to their practice,
we feel that the material tested and passing thresholds used do
provide important information about general musculoskeletal
competency across a wide variety of health care providers.

In summary, EM physicians at a major academic medical
center and level 1 trauma center performed poorly on a validated
musculoskeletal competency examination and reported high
levels of dissatisfaction with their musculoskeletal education.
Given the frequency with which these physicians encounter

severe musculoskeletal pathology and potential difficulties
obtaining timely orthopaedic consultation, additional time and
resources should be dedicated to musculoskeletal education.
Further research is indicated to assess musculoskeletal compe-
tency among a more diverse group of EM physicians in both
academic and nonacademic practice and to evaluate the efficacy
of educational interventions in improving competency and
satisfaction with training.
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FIGURE 2. Satisfaction with musculoskeletal education and
examination performance.
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