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Musculoskeletal (MSK) prob-
lems account for 10%-20% 
of primary care visits,1,2 

and 124 million American adults 
reported a MSK condition in 2015.3 
However, studies have shown that 
family medicine (FM) residents and 
attendings lack MSK knowledge and 
confidence.4-6 This may be due to 

divergent approaches to MSK prob-
lems and lack of faculty confidence 
in teaching the exam.7,8

Various attempts have been made 
to improve MSK training, and in-
teractive small group sessions are 
more effective than didactic ses-
sions.9 Both direct observation with 
feedback and multiday structured 

interventions improve exam compe-
tence and confidence compared to 
traditional teaching methods.10-12 A 
standardized approach taught in a 
concentrated session is effective in 
obstetrics (ALSO), newborn resus-
citation (NRP),13 and life support 
(ACLS),14 but is uncommon outside 
of emergent care situations.

We developed Advanced Prima-
ry Care Orthopedics (APCO) as an 
innovative method of teaching the 
MSK exam in a concentrated session 
combining small group interactive 
learning and direct observation with 
the proven pedagogical principle of 
intentional repetition. In APCO, a 
standardized approach is taken for 
each joint exam and repeated using 
multiple modalities to maximize 
learner engagement and retention 
of material. We conducted this study 
to assess the effectiveness of APCO 
in improving MSK exam knowledge 
and confidence.

Methods
Curriculum
APCO has been taught annually as 
a 1.5-day course to residents at our 
urban community hospital-based 
FM residency program since 2012. 
Teaching faculty include four FM 
residency faculty with an interest in 
MSK education and one sports medi-
cine physician. The course primarily 
consists of small group sessions that 
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include a brief presentation, demon-
stration of a standardized physical 
exam with clinical correlations, and 
exam practice with direct observa-
tion and feedback (Table 1; course 
details: https://swedish-fh.square-
space.com/apco). Repetition occurs 
through cases, exam demonstrations, 
and assessment of participants’ 
physical examination skills using 
clinical cases. We did not cover treat-
ment to limit the course length, and 
instead focus on establishing com-
petency in physical exam and diag-
nostic skills. After internal work to 
refine APCO, two sports medicine 
fellowship-trained physician edu-
cators comprehensively reviewed 
course material in 2018. Further, an 
orthopedic surgeon has participated 
as course advisor and reviewed the 
material for accuracy. The 2018 and 
2019 courses had a combined 30 par-
ticipants (19 PGY1’s, 10 senior resi-
dents, 1 nurse practitioner). A 1-day 
version of APCO was conducted as 
a preconference workshop at the 
2018 STFM Annual Spring Confer-
ence with 36 participants, primarily 
faculty physicians at FM residency 
programs. The workshop included all 
core exam skills and content areas, 
but excluded the elbow, imaging, the 
pre/posttest, exam review, and the 
case-based exam testing.

Evaluation
In the 2018 and 2019 resident cours-
es, participant knowledge was as-
sessed before and after the course 
through a written knowledge assess-
ment comprised of 32 multiple-choice 
questions. Participants were asked 
one question to assess overall con-
fidence in their MSK examination 
skills using a 5-point Likert scale (1–
not confident at all; 5–very confident) 
before and after the course. Partici-
pants in the preconference workshop 
were asked to assess their confidence 
only. Our institutional review board 
reviewed our methodology and de-
termined the project to be exempt.

Analysis
We compared pre- and postcourse 
knowledge and confidence assess-
ment results using mean differenc-
es and paired t-test statistics using 
Stata. 

Results
In the 2018 resident course, 11 of 
17 participants (65%) completed 
pre- and postcourse knowledge as-
sessments and 12 of 17 participants 

(71%) completed pre- and postcourse 
assessments of MSK exam confi-
dence. In the 2019 resident course, 
12 of 13 participants (92%) com-
pleted the knowledge assessments 
and 13 of 13 participants completed 
the confidence assessments. In the 
2018 preconference workshop, 23 
of 36 participants (64%) completed 
pre- and postcourse confidence as-
sessments. 

Table 1: Advanced Primary Care Orthopedics Sample Schedule 

Minutes Topic Group

Day 1

25 Pretest All

10 Introduction All

Three concurrent small groups rotate 

75 Knee | shoulder | foot/ankle A | B | C

75 Shoulder | foot/ankle | knee A | B | C

15 Break (snacks provided)

75 Foot/ankle | knee | shoulder A | B | C

25 Cases: knee, shoulder, foot/ankle All

Day 2

15 Breakfast (provided) All

25 Review exams
(knee, shoulder, foot/ankle) All

Three concurrent small groups rotate 

60 Imaging | back | hand/wrist A | B | C

60 Back | hand/wrist | imaging A | B | C

60 Hand/wrist | imaging | back A | B | C

15 Cases: back, hand/wrist All

50 Lunch (provided)

15 Review exams (back, hand/wrist) All

Three concurrent small groups rotate

45 Hip | neck | elbow A | B | C

45 Neck | elbow | hip A | B | C

45 Elbow | hip | neck A | B | C

15 Cases: hip, neck, elbow All

15 Break

20 Review exams (hip, neck, elbow) All

60 Case-based exam testing
Posttest All

10 Wrap-up All
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After completion of the resident 
course, participant scoring on the 
knowledge exam improved by 9.5 
points (95% CI: 7.85–11.11; a 30% 
increase) and confidence improved 
by a mean difference of 1.6 points 
(t[24]=13.86, P<.05) on a 5-point 
scale. Prior to APCO, 36% of partic-
ipants reported a confidence score 
of 3 (somewhat confident) or higher 
with the MSK exam. This improved 
to 100% after APCO (Table 2). 

In the preconference workshop, 
participant confidence in the MSK 
exam improved by a mean difference 
of 1.43 points (t(22)=10.38, P<.05) on 
a 5-point Likert scale. Prior to the 
course, 39% respondents reported 
a confidence score of 3 (somewhat 
confident) or higher with the MSK 
exam, which improved to 100% af-
ter APCO (Table 2).

Discussion
APCO is a unique solution to im-
proving MSK education that pro-
vides a standardized approach to 
the MSK physical exam and helps 
participants confidently diagnose 
their patients’ MSK conditions. Our 
approach builds on existing litera-
ture that demonstrates the value 
of mixed educational methods and 

small group learning,9-11 and is inno-
vative in its condensed length, inte-
gration of multiple joint exams and 
intentional repetition of material. 

This study demonstrates that 
APCO significantly improves resi-
dent knowledge and confidence with 
the MSK exam. Offering the course 
at the beginning of FM residency 
training establishes a standardized 
physical exam and helps early train-
ees gain confidence with their exam 
skills. Further, our experience sug-
gests that APCO can also be applied 
to teach FM faculty and improves 
faculty confidence in their own exam 
skills.

There are several limitations to 
this study. Our sample size was 
small and included participants from 
only three courses run by a single 
program without an external com-
parison group. Further, only 70% of 
participants completed the assess-
ments and there may have been dif-
ferences between those who did and 
did not complete them. We assessed 
participant confidence and knowl-
edge immediately after the APCO 
course, but did not assess long-term 
effects and whether improvements 
persist. We plan to repeat annual 
knowledge assessments as residents 

progress through training to bet-
ter assess long-term knowledge re-
tention. Finally, our study focused 
on a course that has been refined 
over several years prior to this as-
sessment; it is difficult to extrapo-
late how our findings might apply 
at other locations when first imple-
mented. Further efforts will focus on 
assessing knowledge and confidence 
over time and the benefits of utiliz-
ing the APCO model for faculty de-
velopment.
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