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BACKGROUND AND OBJECTIVES: Musculoskeletal (MSK) concerns constitute
up to 40% of primary care outpatient visits. Despite Accreditation Council for
Graduate Medical Education (ACGME) family medicine program requirements
for musculoskeletal medicine and sports medicine training, previous studies
have shown that family medicine residency graduates do not have adequate
training to manage common musculoskeletal conditions. Factors for this may
include deficiencies in education at both the undergraduate and graduate medi-
cal education training levels.

METHODS: A Council of Academic Family Medicine Educational Research Al-
liance survey of 287 family medicine program directors assessed the current
state of the delivery of musculoskeletal medicine education. Opinions were
gathered on the scope and delivery of training requirements as well as poten-
tial areas for further curricular attention.

RESULTS: Two hundred eighty-seven program directors responded to the survey
(response rate 41.53%). Most (72.60%) were in university based or affiliated
programs and had a fellowship-trained primary care sports medicine physician
(59.85%) curricular lead. A majority (77.4%) did not feel that PGY-1 residents
enter residency with the physical exam skills needed to evaluate common
musculoskeletal (MSK) conditions , and most (81.15%) did not feel that there
should be changes to the current ACGME requirements. An area highlighted for
further investment is faculty development in point-of-care ultrasound (39.85%).

CONCLUSIONS: Although program directors believe that current ACGME MSK
curricular requirements are likely appropriate, they do not feel residents ar-
rive with the examination skills needed to evaluate common MSK conditions.
Therefore, further attention can be given to medical student education in mus-
culoskeletal exam skills prior to residency. Future research should develop ob-
jective measures using multiple assessors—students, residents, teaching faculty,
and patients—to assess both the baseline and graduating competency in MSK
medicine of our residents.

(Fam Med. 2022;54(5):369-75.)
doi: 10.22454/FamMed.2022.975755
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nowledge of musculoskele-
Ktal (MSK) medicine is an im-

portant component of family
medicine. The Accreditation Coun-
cil for Graduate Medical Education
(ACGME) requires family medicine
residencies to provide training of ei-
ther 200 hours or 2 months in dura-
tion for the care of MSK problems,
including a structured sports med-
icine experience.! Accordingly, the
American Board of Family Medi-
cine (ABFM) certification exam de-
votes 12% of the questions to MSK
medicine, making it one of the three
highest-tested subject areas along
with the cardiovascular (12%) and
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respiratory (13%) systems.? MSK
complaints are the most common
reason for outpatient appointments
and constitute up to 40% of primary
care visits.!?

The American Medical Soci-
ety for Sports Medicine (AMSSM)
and American Academy for Family
Physicians (AAFP) have developed
curricular suggestions to develop
competency in the diagnosis and
management of MSK conditions dur-
ing family medicine training.®* Oth-
er primary care specialties including
pediatrics and internal medicine also
have similar curricular recommen-
dations.?® Specifically, the AMSSM
recommends the education be longi-
tudinal and training for the care of
ambulatory MSK conditions be done
primarily in the principal outpatient
family medicine center. In 2021, sub-
groups from AMSSM published rec-
ommendations for MSK curricula
for pediatric, internal medicine, and
family medicine residents, agreeing
that residents should demonstrate
competence in MSK physical exam
skills, interpretation of basic skele-
tal radiographs, joint aspiration and
injection, and splinting and immo-
bilization techniques at the time of
graduation.?5¢ Further details on the
specifics joints and/or body areas to
be covered are found in those man-
uscripts.

Despite these recommendations,
many family medicine residency
graduates do not feel comfortable
evaluating and treating MSK con-
ditions.*® Additionally, there are doc-
umented perceptions that primary
care residents are not adequately
trained to manage common muscu-
loskeletal conditions.™ This is not
unique to family medicine; a study
in an internal medicine residency'®
found that a majority of the exam-
inees failed to demonstrate basic
competency in MSK exam. Anoth-
er study on pediatric residents also
showed they had limited exposure
to MSK training, and none of them
passed a competency examination.”
Surveyed pediatric residents cite
teaching of joint examinations and
the preparticipation physical as the
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most poorly-taught components of
physical examination.? Interest-
ingly, the presence of primary care
sports medicine (PCSM) trained fac-
ulty within a program, the number
of sports injuries a resident had been
exposed to in the continuity clinic,
and the presence of sports injury-
specific clinics did not appear to
influence trainees’ knowledge and
comfort level in treating common
sports injuries.!!

Previous studies revealed that
MSK medicine training is inade-
quate at both the undergraduate
and graduate medical education lev-
el for nonorthopedic trainees.’> Many
studies focused on medical student
knowledge of MSK medicine have re-
vealed that medical school graduates
do not receive adequate MSK educa-
tion, with fewer studies specifically
examining the state of MSK educa-
tion at the family medicine residen-
cy level 1315

This study aimed to identify char-
acteristics of MSK curricula within
family medicine residency programs
and identify any perceived gaps in
ACGME recommendations for MSK
curricula. We hope this information
can be used to identify areas where
MSK education can be improved for
current and future trainees.

Methods

The survey questions were part of
a larger omnibus survey conducted
by the Council of Academic Family
Medicine Educational Research Al-
liance (CERA). The methodology of
the CERA Program Director Sur-
vey has previously been described
in detail.’* The CERA Steering Com-
mittee evaluated questions for con-
sistency with the overall subproject
aim, readability, and existing ev-
idence of reliability and validity.
Pretesting was done on family med-
icine educators who were not part
of the target population. Questions
were modified following pretesting
for flow, timing, and readability. The
American Academy of Family Phy-
sicians Institutional Review Board
approved the project in April 2021.

Data were collected from April 14 to
May 17, 2021.

The sampling frame for the sur-
vey was all ACGME-accredited US
family medicine residency program
directors as identified by the As-
sociation of Family Medicine Resi-
dency Directors. Email invitations
to participate were delivered with
the survey utilizing the online pro-
gram SurveyMonkey. Four follow-up
emails to encourage nonrespondents
to participate were sent weekly af-
ter the initial email invitation and
a fifth reminder was sent 2 days be-
fore the survey closed. There were
699 program directors at the time
of the survey; eight had previously
opted out of SurveyMonkey surveys.

The final survey included ques-
tions about the current educational
leads of musculoskeletal curriculum
within programs, presence of muscu-
loskeletal workshops in programs,
and opinions on if current ACG-
ME requirements for musculoskel-
etal medicine training are adequate.
A 5-point Likert scale was used to
survey perceptions of elements in
musculoskeletal and procedural
training, including the importance
of longitudinal clinical experience,
joint injections, MSK radiograph in-
terpretation, fracture management,
and event coverage. Program direc-
tors were also asked about needs for
faculty development within their re-
spective programs and the distribu-
tion of medical degree types in the
residents of their program.

We calculated descriptive statis-
tics using Microsoft Excel. We as-
sessed bivariate tests of association
via simple logistic regression using
the software program R, version
4.0.5, and we estimated odds ratios
from model beta coefficients. We set
statistical significance at a=0.05.

Results

The overall response rate from
FM program directors was 41.53%
(287/691). A majority of the programs
that responded were associated with
a university (72.60%), whether uni-
versity based (15.56%) or universi-
ty affiliated (57.04%). Most of the
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remaining programs were communi-
ty based (23.7%, Table 1); 59.85% of
the programs stated that their MSK
and SM education is led by a fellow-
ship trained PCSM physician, with
18.94% of programs having their
curriculum led by a non-certificate
of added qualifications (CAQ) certi-
fied primary care faculty (Figure 1).
Almost all (98.84%) of the directors
responded affirmatively to having
longitudinal curricular components
for MSK workshops within the resi-
dency curriculum. There were no as-
sociations between who provides the
majority of MSK curriculum (CAQ
vs non-CAQ lead) and use of longi-
tudinal curriculum, hours devoted to
didactic teaching each year, or per-
ceived scope of practice. Additional-
ly, a majority of program directors
(81.15%) responded that no change
to the current ACGME requirements
for MSK residency training require-
ments are needed, with 6.54% advo-
cating for more required time and
12.31% wanting less.

Figure 2 outlines the responses
from program directors regarding
specific skills in MSK medicine that
family physicians should have. A ma-
jority of program directors agree that
family physicians should be able to
perform joint aspirations and injec-
tions (98.46% agree/strongly agree),
perform basic joint immobilization
(95.00%), and independently inter-
pret MSK plain films (87.65%). Ad-
ditionally, there was agreement that
MSK and sports medicine learning
experiences should be longitudinal
across resident training (67.95%)
and exposure to nonambulatory
sports medicine experiences, such
as event coverage or training room
experience, should be included in
residency training (75.5%). Regard-
ing PGY-1 residents’ prior training,
77.39% of program directors dis-
agreed or strongly disagreed that
PGY-1 residents enter training with
the physical exam skills needed to
evaluate common MSK and sports
medicine conditions.
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When asked which curricular
components would be the best in-
vestment for improving an MSK
curriculum, the most popular re-
sponse was faculty development in
MSK point-of-care ultrasound (PO-
CUS, 39.85%) followed by faculty de-
velopment in MSK procedural skills,
including injections, splinting, and/or
casting (17.62%, Figure 3).

Residents were perceived to enter
residency training with insufficient
skills and knowledge to manage
common MSK conditions (Figure
2). A bivariate analysis demonstrat-
ed that program directors with an
osteopathic medical degree (vs allo-
pathic) had a strong correlation with
the perception of adequate muscu-
loskeletal exam skills of the resi-
dents entering their program (OR
5.51, P<.001). Program directors
with osteopathic medical degrees
(52.3%) perceived incoming interns
as more prepared than program di-
rectors with allopathic medical de-
grees (16.6%) did. Additionally, the
directors of programs with more

Figure 1: Distribution of Faculty Providing Musculoskeletal and Sports Medicine Clinical Learning Experience
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Table 1: Demographic Characteristics of Family
Medicine Program Respondents

Program Type
University based 15.56%
Community based, university affiliated 57.04%
Community based, nonaffiliated 23.70%
Military 1.85%
Other 1.85%
Geographic Location
(National Percentages*)
Atlantic (NY, PA, NJ, NH, MA, ME, VT, RI, CT, PR, FL, GA, SC, NC, 35.18%
VA, DC, WV, DE, or MD) (34.79%)
Central (ND, MN, SD, IA, NE, KS, MO, OK, AR, LA, TX, WI, MI, OH, | 40.37%
IN, IL, KY, TN, MS, or AL) (42.11%)
Mountain (MT, ID, WY, NV, UT, AZ, CO, or NM) 9.26%
(7.87%)
Pacific (WA, OR, CA, AK, or HI) b
Community Size
Less than 30,000 10.00%
30,000 to 74,999 12.59%
75,000 to 149,000 19.63%
150,000 to 499,999 30.00%
500,000 to 1 million 8.89%
More than 1 million 18.89%
Total Number of Residents in the Program
(National Mean = 20%*)
<19 39.41%
19-31 46.84%
>31 13.75%
Distribution of Medical Degree Types in Residents
(National Percentages of Resident Medical Degree Type: 67% MD, 33% DO*)
All allopathic (MD) 7.66%
Majority allopathic (MD) 56.70%
Equal numbers of allopathic (MD) and osteopathic (DO) 19.54%
Majority osteopathic (DO) 13.03%
All osteopathic (DO) 3.07%

*National family medicine residency program data from the GME Data Resource Book 2020-2021.

osteopathic residents were more
likely to perceive their incoming in-
terns as adequately trained in mus-
culoskeletal exam skills (OR 2.33,
P<.001). While programs with a
larger proportion of osteopathic res-
idents are more likely to have an os-
teopathic program director (OR 5.78,
P<.001), when controlling for the de-
gree of the program director, having
a greater proportion of osteopathic
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residents was still associated with a
perception that PGY-1 residents en-
ter training with the physical exam
skills needed to evaluate common
MSK and sports medicine conditions
(adjusted odds ratio 1.86, P=.002).
Though when adjusting for distribu-
tion of resident degree types in the
program, compared to allopathic pro-
gram directors, osteopathic program
directors still overall perceived that

incoming PGY-1 residents were bet-
ter prepared (OR 2.48, P=.035).

Discussion

Residency Curriculum

This survey of program directors
suggests that overall, the current
time recommendations for MSK cur-
riculum are perceived as appropriate
and that no significant changes in
the amount of dedicated curriculum
time are needed. Additionally, there
are no reported differences in the
hours devoted to didactic teaching
per year, use of a longitudinal curric-
ulum or perceived scope of practice,
regardless of whether a non-PCSM
physician was the lead of a program’s
musculoskeletal curriculum. There
is a general agreement among PDs
that the skills of performing joint as-
pirations and injections, performing
basic joint immobilization, and inter-
pretation of MSK plain films should
be in the toolbox of all family physi-
cians. Also, longitudinal MSK expe-
riences and event coverage should
continue to be included in residen-
cy education. However, there remain
opportunities to enhance the deliv-
ery of MSK education in all levels
of medical training. While the sur-
veyed program directors do not think
changes to the current MSK curric-
ulum time requirements are appro-
priate in the context of the overall
training requirements, we cannot di-
rectly extrapolate this to mean that
they think the current requirements
are sufficient to produce proficiency
in MSK medicine.

Medical School Graduate
Preparedness

Our survey shows that 77.39% of
program directors surveyed felt that
PGY-1 residents enter postgraduate
training with inadequate MSK phys-
ical exam skills. A study by Freed-
man and Bernstein has suggested
that 80% of graduates from even the
best medical schools were deficient in
basic MSK medicine.'® Despite prior
efforts in MSK curriculum reform in
medical schools, further mandatory
training and validated assessment of
competence is needed. Prior efforts

FAMILY MEDICINE
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Figure 2: Program Director Perception of Musculoskeletal Skill Training in Residency Education

Program Director Perception of Musculoskeletal Skill Training in Residency Education
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have clarified what MSK exam skills
to teach but more efforts are need-
ed to understand how to teach these
skills for better retention.>>¢

The survey results also show a
possible gap between allopathic and
osteopathic medical school graduates
in perceived preparedness to perform
the MSK physical exam techniques
necessary to evaluate common mus-
culoskeletal and sports medicine is-
sues. Program directors with more
osteopathic residents in their pro-
grams were more likely to agree
that their residents entered train-
ing with adequate skills to evalu-
ate MSK problems, regardless of
the program director’s degree type.
However, osteopathic program direc-
tors were more likely to agree that
their incoming residents were bet-
ter prepared regardless of the dis-
tribution of medical degree types
in the program. Previous literature
has outlined differences in allopath-
ic versus osteopathic MSK training,
with osteopathic students stating

FAMILY MEDICINE

that their MSK curriculum better
prepared them than their allopath-
ic counterparts.!” One of the largest
factors that may contribute to this
are osteopathic curricula’s inclusion
of manipulative techniques within
their undergraduate curricula. How-
ever, previous studies have also in-
dicated that both osteopathic and
allopathic students fare only mar-
ginally differently in basic competen-
cies of MSK medicine when given a
standardized exam.!2

Faculty Development

Our study also highlights the need
for more faculty development. The
two faculty development areas in
which PDs would most like to invest
resources are MSK POCUS (39.85%)
and MSK injections, splinting, and
casting (17.62%). It is interesting
that the most common area where
programs would like to make invest-
ment is in MSK POCUS, an area not
currently included in the ACGME
program requirements. Furthermore,

while POCUS is an emerging clinical
tool in teaching clinics, use in clinical
settings remains limited with signifi-
cant barriers being a lack of trained
faculty, access to equipment, and
comfort independently interpreting
images without radiology review.'®
As more faculty attend training
in POCUS, some of these barriers
should decrease. A POCUS curricu-
lum is also not included in all fam-
ily medicine residency programs. A
potential solution to meet this cur-
ricular gap may be through a dedi-
cated MSK ultrasound curriculum,
similar to what the American Medi-
cal Society for Sports Medicine has
created for sports medicine fellows?®
and following the AAFP recommen-
dations for a POCUS curriculum.? It
should be noted, however, that in the
absence of faculty with good baseline
knowledge of anatomy and musculo-
skeletal exam and procedural skills,
MSK POCUS is likely to be difficult
to teach or utilize in a clinical set-
ting.

VOL. 54, NO. 5 - MAY 2022

373



‘ ORIGINAL ARTICLES ‘

Figure 3: Program Director Perception of Best Investment for MSK and SM Education
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improve the musculoskeletal and sports medicine curriculumin your program?
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Limitations

Our study has several limitations.
First, this is a cross-sectional survey
of family medicine program directors
from primarily academic institutions
regarding their perception of the cur-
rent state of MSK education in their
respective residency program. This
survey does not assess the specific
skills developed or adequacy of the
common program requirements to
develop family medicine providers
who are competent in providing ap-
propriate care for MSK conditions af-
ter graduation. Our survey also does
not provide outcome data or gauge
resident comfort or ability in caring
for common outpatient MSK condi-
tions.

Future Directions

One strength of our study is the
large number of program directors
surveyed, from different geograph-
ic areas and program sizes, on the
current state of MSK curriculum
within family medicine residency
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programs. Further research should
be conducted to understand if the
current models of MSK curriculum
consistently result in clinical compe-
tency to provide this important com-
ponent of primary care. Specifically,
looking at what factors are associat-
ed with a higher level of competence
upon graduation, such as MSK fac-
ulty program role, presence of other
MSK focused training programs, and
curricular structure for longitudinal
experiences. Another opportunity for
further research is understanding
the difference between allopath-
ic and osteopathic MSK education
at the medical school level in pre-
paring students for practice in resi-
dency. Steps to answer this question
could include looking at what mea-
sures are used by programs to assess
the preparation of incoming PGY-1
residents and how residents are as-
sessed over time. Additionally, cur-
riculum development focusing on the
development of specific competencies
related to MSK medicine, as opposed

to time-based strategies, may allow
for consistent skill development and
address needed competencies for
family medicine graduates. Surveys
of core FM faculty, MSK faculty, and
residents could be performed to gain
a better understanding of perceived
adequacy of current MSK curricu-
la and competence in MSK medi-
cine. This could then be compared
to objective measures of competency,
such as performance on MSK exam
questions on board exams or MSK
observed simulated clinical exams
prior to graduation. Further delin-
eation of the specific joints and body
areas that program directors think
are core to the practice of MSK pro-
cedures would also be beneficial to
tailor the components of this part of
the curriculum. Faculty could also be
directly asked about their perceived
needs for training in MSK medicine
to help them better prepare resi-
dents for practice after graduation.
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Conclusion

Our study is the first survey study
assessing program director perspec-
tives on the state of MSK educa-
tion in family medicine residency
programs. Despite the high preva-
lence of MSK disorders in primary
care, physicians continue to receive
inadequate education during their
training years on this topic. Overall,
family medicine residency program
directors agree that PGY-1 residents
do not enter residency with the phys-
ical exam skills needed to manage
common MSK conditions, and per-
ceive that current ACGME recom-
mendations for MSK education are
adequate and that no significant
changes to current recommendations
are needed. Program directors agree
that certain skills in MSK medicine,
such as joint aspirations, injections,
and immobilization and MSK plain
film interpretation should continue
to be emphasized. Survey respons-
es also showed program directors
of programs with more osteopathic
residents perceived their incoming
trainees to be more prepared to man-
age MSK conditions than those with
more allopathic residents. Areas for
further attention include faculty de-
velopment in the training and use
of MSK POCUS and development
of objective measures to assess both
the baseline and graduating compe-
tency in MSK medicine of our res-
idents. Given the volume of MSK
issues that a family physician may
encounter in daily practice, it is im-
portant that curricular outcomes be
assessed at all levels of medical edu-
cation, from undergraduate through
graduate medical education to en-
sure provider competency in provid-
ing high-quality MSK care.
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