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ABSTRACT
Background andObjectives:Musculoskeletal (MSK) complaints comprisemore than
20% of all visits to health care providers each year. Despite required experiences
in MSK care, family physicians report low confidence in diagnosing and treating
MSK conditions. The purpose of this study was to analyze the effects of early and
longitudinal exposure to MSK education on residents’ confidence in and likelihood
of performingMSK physical exams and injections in future practice.

Methods: From 2017 to 2019, residents completed an annual survey assessing
confidence in, frequency of, and future intentions to perform exams and injections
forMSKconditions.Wecompared responsesbetween familymedicine residentswho
completed a 176-hour longitudinal sports medicine (LSM) curriculum distributed
over all 3 years of residency and a comparable cohort of family medicine residents
who completed a 188-hour concentrated MSK curriculum primarily in the final
year of residency. We made comparisons using the Fisher exact test for categorical
variables and an independent samples t test for numeric variables.

Results: We analyzed the 98 total responses from 50 residents. The proportion
of residents reporting high ratings of their residency MSK education (26% to
60%), performing >5 injections (38% to 73%), reporting confidence in performing
injections (12% to 40%), and indicating likelihood to perform MSK injections in
the future (52% to 65%) were all greater in the LSM versus concentrated MSK
curriculum cohorts (P<.05 for all).

Conclusions: Early and longitudinal exposure to MSK care and sports medicine in
familymedicine residency led tobothan increase inMSK injectionsduring residency
training and a greater desire to perform these injections in postresidency practice.

INTRODUCTION
Musculoskeletal (MSK) complaints comprise over 20% of
health care visits each year, and more than 50% of adults
in the United States suffer from MSK conditions. 1,2 Notably,
MSK conditions are the second leading cause of disability. 3

As the US population ages, more patients will be seeking care
forMSK complaints. 1,4 Thus, receiving comprehensive training
to assess and manage MSK issues is imperative for family
medicine residents.

Incoming residents often have inadequate MSK training,
as nearly 80% of family medicine residency program directors
surveyed perceived them as deficient in MSK skills.2,5–7 This
inadequate training likely contributes to family physicians
reporting diminished confidence in diagnosing and treating
MSK conditions, despite training programsmeeting the Amer-
ican Board of Family Medicine requirements.7–12

Literature has demonstrated that longitudinal curricula
and sequenced and stepped approaches that provide multiple
opportunities for effective feedback facilitate the acquisition
of new skills. 13–18 In 2017, the University of California, Irvine,
family medicine residency program transitioned from a pre-
dominantly postgraduate year (PGY) 3 focusedMSK curriculum
to a longitudinally integrated approach spanning the entire
3-year residency period. This adjustment aimed to expose
residents to MSK medicine earlier and repeatedly to improve
confidence in diagnosing and managing MSK complaints,
especially with injections.

METHODS
Curricular Changes
The concentrated curriculum prior to 2017 allocated 20 clinical
hours in PGY1 and 168 in PGY3 (188 total clinical hours)
to MSK medicine, with an additional 12 hours per year for
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MSK didactics. In 2017, a longitudinal sports medicine (LSM)
curriculumwas implementedwith 24 clinical hours inPGY1 and
76each inPGY2andPGY3 (176 total clinical hours) and 16hours
per year forMSKdidactics. An additional board-certified sports
medicine physician also joined the faculty in 2017, increasing
the total from one to two.

Data Collection

Between 2017 and 2020, 50 family medicine residents com-
pleted a total of four annual surveys evaluating their per-
ceptions of the quality of their MSK education, as well as
confidence levels, frequency of practice, and future intentions
regarding MSK examinations and injections. Resident pro-
cedure logs were not accessible due to multiple changes in
collection methods throughout the study period. We studied
subacromial, knee, de quervain, and trigger finger injections
because they are among the most commonly performed and
high-yield injections, andwere themost commonly performed
in the program. 16,19 The LSM cohort started with the class of
2020 because that was the first class to have experienced this
curricular change. This study was approved by the University
of California, Irvine, Institutional Review Board.

Statistical Analysis

We summarized Likert scale responses as the percentage
responding “agree” or “strongly agree” to each item. For
all percentages, we computed 95% confidence intervals. We
compared the proportion of participants responding “yes” or
“agree/strongly agree” to each item between the LSM and
concentrated curriculum cohorts using the Fisher exact test.
We compared mean satisfaction with the training between the
two cohorts using independent samples t tests. We repeated
all comparisons within each year of training (PGY1, PGY2, and
PGY3) and for all years combined.

RESULTS
Weanalyzed a total of 98 responses,with 50 before and 48 after
the introduction of the LSM. Responseswere evenly distributed
across training levels, with 33 from PGY1s, 32 from PGY2s, and
33 from PGY3s (Table 1).

Aggregate responses are presented in Table 1. Overall, we
found no difference in residents’ confidence in performing
physical exams of the shoulder (70% to 69%, P=.99) or knee
(78% to 81%, P=.80). However, we identified an increase in
the proportion of residents reporting confidence in performing
injections, with knee (66% to 92%, P=.003) and trigger finger
(16% to 58%, P<.001) injections being statistically significant.
Residents also reportedperformingmore injections in theLSM,
with the proportion of residents performing at least one de
quervain (24% to 48%, P=.020) or trigger finger (46% to 81%,
P<.001) injection almost doubling. We also found increases
in the proportion of residents who anticipated incorporating
injections into their future practice, with both knee (76%
to 96%, P=.008) and trigger finger (54% to 75%, P=.036)
injections being statistically significant.

Under the LSM, the proportion of residents characterizing
their MSK education as “very good” or “excellent” increased
significantly from26%to60%(P<.05),with thesubset endors-
ing “excellent” increasing from 2% to 17% (P<.05). Moreover,
the average rating of their MSK education improved from 2.86
to 3.69 (P<.05, Figure 1). Additionally, we found a notable
increase in the percentage of residents expressing confidence
in their ability to administer injections, increasing from 12% to
40% (P<.05; Figure 1 ). Furthermore, although not statistically
significant (P=.23), we identified an increase in the percentage
of residents indicating a likelihood to incorporate injections
into their future practice, rising from 52% to 65%.

The overall percentage of residents reporting performing
at least 5 injections in the preceding year increased signifi-
cantly from38% to 73% (P<.05; Figure 2).While the proportion
of residents performing a minimum of 10 injections rose from
14% to 23%, this increasewas not statistically significant in the
aggregate (Figure 2).

DISCUSSION AND CONCLUSIONS
This study underscores the efficacy of a longitudinal MSK cur-
riculum in bolstering residents’ confidence in and perception
of their MSK training. This enhanced perception is further val-
idated by the increased proportion of residents expressing an
inclination to incorporate injections into their future practices.
Furthermore, these enhancements emerged even with a 10%
reduction in training hours despite previous studies focusing
on incorporating additional dedicated experiences. 11,16,20–23

In the LSM, residents engaged in multiple rotations across
their 3-year residency, offering ample opportunities to practice
MSK exams and injections while receiving constructive feed-
back. Furthermore, the condensed intervals between learning
opportunities likely promotedenhanced consolidationand skill
refinement. Moreover, whereas resident exposure in the con-
centrated curriculumscheduling couldbeaffectedbyvariations
such as holidays or vacations overlapping with MSK rotations,
such impacts were minimized in the LSM due to a more even
rotation distribution.

These findings are significant because programs could
potentially reallocate hours to other essential training areas by
creating a longitudinal curriculum focused on increasing the
number of exposures residentshave toMSKmedicinewith even
a decrease in the number of hours.

Limitations of this study include the sample size and
reliance on self-reported experiences and confidence levels.
The study did not include objective data on performance
ratings or follow-up postgraduation. Additionally, we found
a lack of significant improvement in exam skills, which may
indicate that knowing how and why to perform a procedure are
separate skill sets; this should be further explored. Also, some
confounding was due to the addition of a second sports faculty
member and increase in didactic hours, whichwere not directly
assessed, although qualitatively residents reported the hours
change as a significant improvement.
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Future studies shouldmeasure the sustainability and long-
term impact of such curricular changes. Additionally, objective
data, such as performance ratings and patient outcomes,
should be measured.

This study reveals that a longitudinal curriculum, provid-
ing residents with ample opportunities to learn and practice
MSK medicine, significantly enhances their confidence in
handling these conditions, including incorporating injections
in their future practice, even amid an overall reduction in
dedicated teaching hours. Strengthening the confidence of
family physicians in diagnosing and treatingMSK conditions is
crucial for fostering a health system that is more effective and
efficient, benefiting both payers and patients.
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TABLE 1. Survey Responses

Number of responses

Year Concentrated curriculum Longitudinal sports medicine Total

PGY1 8 25 33

PGY2 17 15 32

PGY3 25 8 33

Total 50 48 98

All residents

Rating Concentrated curriculum%
(95% CI)

Longitudinal sports medicine SM
% (95% CI)

P

Confidence

Confidence in the ability to perform exam of the shoulder 70.0 (57.3, 82.7) 68.8 (55.6, 81.9) .99

Confidence in the ability to perform exam of the knee 78.0 (66.5, 89.5) 81.3 (70.2, 92.3) .80

Confidence in performing subacromial injections (% agree/strongly agree) 28.0 (15.6, 40.4) 35.4 (21.9, 48.9) .52

Confidence in performing knee injections (% agree/strongly agree) 66.0 (52.9, 79.1) 91.7 (83.8, 99.5) .003

Confidence in performing de quervain tenosynovitis injections (%
agree/strongly agree)

14.0 (4.4, 23.6) 31.3 (18.1, 44.4) .053

Confidence in performing trigger finger injections (% agree/strongly agree) 16.0 (5.8, 26.2) 58.3 (44.4, 72.3) <.001

Frequency of practice

Percentage reporting >5 injections in the past year 38.0 (24.5, 51.5) 72.9 (60.3, 85.5) <.001

Percentage reporting >10 injections in the past year 14.0 (4.4, 23.6) 22.9 (11.0, 34.8) .30

Percentage reporting 1 or more subacromial injections in the past year 54.0 (40.2, 67.8) 68.8 (55.6, 81.9) .151

Percentage reporting 1 or more knee injections in the past year 84.0 (73.8, 94.2) 100.0 (100.0, 100.0) .006

Percentage reporting 1 or more de quervain tenosynovitis injections in the
past year

24.0 (12.2, 35.8) 47.9 (33.8, 62.0) .020

Percentage reporting 1 or more trigger finger injections in the past year 46.0 (32.2, 59.8) 81.3 (70.2, 92.3) <.001

Future intentions

Likely to perform subacromial injections as a part of your future practice (%
agree/strongly agree)

58.0 (44.3, 71.7) 66.7 (53.3, 80.0) .41

Likely to perform knee injections as a part of your future practice (%
agree/strongly agree)

76.0 (64.2, 87.8) 95.8 (90.2, 100.0) .008

Likely to perform de quervains injections as a part of your future practice
(% agree/strongly agree)

50.0 (36.1, 63.9) 62.5 (48.8, 76.2) .23

Likely to perform trigger finger injections as a part of your future practice
(% agree/strongly agree)

54.0 (40.2, 67.8) 75.0 (62.8, 87.3) .036

Quality of training

Rate overall quality of resident MSK education thus far (out of 5), mean
(SD).

2.9 (0.9) 3.7 (0.9) <.001

Abbreviations: SD, standard deviation; PGY, postgraduate year; CI, confidence interval; MSK, musculoskeletal
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FIGURE 1. Quality of MSK Education

FIGURE 2. Number of Injections in the Past Year
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