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Introduction: Surgical skill assessment is integral to training, but its reliability and accuracy is reduced by 

rater effects and operative difficulty. Rater effects stem from a rater’s strictness/leniency, ability, and 

stochastic variation. Operative difficulty can also be perceived differently by raters, even expert 

surgeons, and impacts assessment. Our objective in this study is to develop an accurate and reliable 

measure of surgical skill by adjusting for rater effects and operative difficulty. 

 

Methods: Attending surgeons assessed residents and fellows performing nasal septoplasty in a 

prospective cohort study. We fit a structural equation model with Septoplasty Global Assessment Tool 

(SGAT) rubric item scores regressed on two rater-effect adjusted constructs: skill and operative 

difficulty, estimated from technical complexity, septal deflection and severity of pathology in each 

patient. We validated this model against the attending-assessed level of expertise and post-graduation 

year (PGY) commensurate with the trainee’s performance, the actual PGY of the trainee, and 

achievement of surgical goals. 

 

Results: Seven raters completed 188 assessments of 41 trainees. Five of seven SGAT items had 

significant operative difficulty coefficients, and all the rater coefficients for adjusting skill and operative 

difficulty were significant. The rater effect for skill had poor correlation with that for operative difficulty. 

Difficulty adjustment affected skill independent of rater adjustment (figure). Difficulty-adjusted latent 

skill scores increased with attending-estimated skill levels and PGY of trainees, increased with the actual 

PGY, and did not change significantly over different levels of achievement of surgical goals. 

 

Conclusions: Our findings show a method to obtain a reliable and valid measure of surgical skill by 

simultaneously accounting for rater effects and operative difficulty. The rater effects for skill and 

operative difficulty should be estimated separately. Our method is necessary for reliable and useful 

national datasets used to set benchmarks for surgical skill. 

 



 
  




