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Background

•Musculoskeletal (MSK) complaints are among the most 
common reasons patients seek medical care in the US

•Appropriate management of MSK problems requires 
foundational knowledge of MSK anatomy

•Several studies in the US and Canada suggested insufficient 
anatomy knowledge and skills among medical students 



Objective

● Evaluate MSK anatomy final test scores between three successive 
cohorts of first-year medical students to compare three 
interventions:

A. Teaching-assistant-led pre-examination anatomy review session in 
the first cohort

B. MSK clinical skills teaching session (with focus on knee and shoulder 
joints), which was reinforced during anatomy dissection sessions 
within the same semester of the second cohort

C. Combination of both interventions (A) and (B) in the third cohort



Cohort A Cohort B Cohort C

Pre-examination review 
session led by teaching 
assistants

No pre-examination review 
session

Pre-examination review 
session led by teaching 
assistants

No additional clinical skills 
teachings

Clinical skills session 
taught by practicing 
clinician, with focus on 
physical examination of 
knee and shoulder joints, 
plus anatomy dissection 
insights from same 
clinician

Clinical skills session 
taught by practicing 
clinician, with focus on 
physical examination of 
knee and shoulder joints, 
plus anatomy dissection 
insights from same 
clinician

Methods - Interventions



● In addition to the interventions on previous slide, all 3 cohorts (A, B, and C) underwent:

Traditional anatomy curriculum, followed by

30-question multiple-choice anatomy final test, with 10 questions directly related to 
muscles, ligaments, and bones of knee and shoulder

● One-way Analysis of Variance with post-hoc Tukey’s Honestly Significant Difference 
was conducted to determine significance (p<0.05) of comparisons

● Data from all members of each cohort of 77 students was captured

Outliers (data points outside 1.5 times the IQR from the lower and upper quartiles) 
from each class were removed for analyses

Methods



Results



● There was no significant difference between Cohort A and B on all 30 MSK 
questions

● There was no significant difference between Cohort A and B on the 10 questions 
directly related to muscles, ligaments, and bones of knee and shoulder

● Cohort C scored 3.3% higher than Cohort B (p < 0.05) on all 30 MSK questions
● Cohort C scored 5.1% better than Cohort B (p < 0.05) on the 10 questions related 

to the clinical skills teaching session.
● Cohort C scored 5.0% higher than Cohort A (p < 0.05) on the 10 questions related 

to the clinical skills teaching session
● No other comparisons yielded significant results

Results



Discussion

● The significantly higher MSK anatomy examination scores observed in 
Cohort C suggested that a combination of pre-examination review sessions 
with synchronized dynamic anatomy clinical skills sessions (Intervention C) 
enhanced students’ knowledge of MSK anatomy more effectively than 
intervention A or intervention B alone

● These findings propose the potential benefit of integrating dynamic clinical 
anatomy teaching into the standard anatomy curriculum at other institutions 
in order to enhance the practical application of anatomical knowledge

● This approach may be particularly useful in specialties that rely heavily on 
MSK anatomy (e.g., orthopedic surgery, sports medicine, and PM&R)



Limitations

● The retrospective nature of the analysis may have introduced inherent bias
● Attendance of the pre-examination review session was not mandatory
● Despite these limitations, this study provides valuable insights into optimizing 

the MSK anatomy curriculum for future medical students and highlights the 
need for further investigation that may address these constraints



Future Directions

● In addition to basic anatomy knowledge, future research should also assess the 
impact of these interventions on students’ clinical skills (performance on 
standardized patients) and self-perceived competence in conducting MSK 
examinations (follow up of the initial needs assessment survey)

● Longitudinal assessments may further elucidate the differential effects of 
pre-examination review sessions and clinical skills teaching on medical students’ 
knowledge, skills, and confidence in MSK medicine


