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[Abstract] Objective To evaluate the effect of screen-based simulation (SBS) with structured
feedback versus high-fidelity simulation (HFS) in anesthetists' non-technical skills (ANTS) training.
Methods A total of 48 residents at the anesthesiology training base of The First Affiliated Hospital, Sun
Yat-sen University were randomly assigned to the SBS group or HFS group (n=24 each) from June 2022 to

June 2024. Both groups received weekly crisis scenario training and structured feedback from instructors for
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3 consecutive weeks. At the 4th week and 3 months posi-training, trainees were assessed via in situ
simulations using new cases. Three blinded raters evaluated the total ANTS score and the scores of four
dimensions (situation awareness, team working, task management, and decision making), key behavior
completion rate, and team collaboration frequency. Trainee satisfaction was surveyed. SPSS 26.0 was used for
data analysis, and non-inferiority was assessed using a one-sided 95% confidence interval. Results At the
4th week post-training, the total ANTS score and scores of the four dimensions improved significantly from
baseline in both groups (P<0.001), with no significant difference between the SBS group and the HFS group
for the total score (11.81 £2.18 vs. 12.02 + 1.54, 1=-0.39, P=0.702, Cohen's d=-0.11) or any of the four
dimensions (P>0.05). At 3 months post-training, the total ANTS score remained stable with no significant
difference between the SBS group and the HFS group (11.70 £ 1.90 vs. 11.90 + 1.80, 1=-0.42, P=0.710, d=
—0.11). The key behavior completion rate was not significantly different between the two groups (P>0.05), but
the HF'S group had significantly more team collaborations than the SBS group (P<0.001). All trainees found
the training effective; although 62.50% preferred HFS, this did not translate into objective skill advantages.
Conclusions SBS with structured feedback can effectively enhance and maintain ANTS during crisis

management, and is non-inferior to HFS. With its cost-effectiveness and scalability, SBS with structured

feedback can serve as a supplementary approach for routine clinical simulation training.
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