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Performance: Our results indicate that our validated checklist may be a
more sensitive measure than the more typically used Global Rating Scale,
presumably because it include items specifically around needle tip
visibility and alignment.

Eye tracking:
• Whilst there were no significant differences across groups, the number

of fixations overall followed the pattern of the checklist scores, in that
the higher performance on the cadaver trained sample was
accompanied by fewer fixations. Our previous research suggests that
reduced fixations in UGRA scanning is indicative of more focussed
attention but as the results failed to reach significance, we would
require a higher sample size to increase the power in a follow up these
pilot results.

• Other metrics followed the pattern of the GRS results. The lower
average fixation duration to the monitor in the pork trained group
could indicate a greater cognitive task load. Again, these results were
not significant so no conclusions can be drawn. Therefore, these would
be worth investigating with a larger sample.

Psychometric measures indicated no difference between groups so the
difference in performance is not due to confounding variables. However,
self-reported performance was significantly higher in the cadaver group.
Behavioural characteristics demonstrated a similar result on the whole.
However, the cadaver trained group required less trainer intervention.

Conclusion: High fidelity simulation shows promise for transference to 
clinical practice. In a real world setting, objective metrics including 
checklists and sensory metrics are the future of medical performance 
assessment as is the need to control  confounding variables. Therefore 
there is an important role for machine learning to be able to code 
behavioural analysis and artificial intelligence (AI) to predict 
performance. 

Anaesthetic trainees lack confidence in Ultrasound guided regional anaesthesia
(UGRA) skills[1], have difficulties interpretating ultrasound images [2] and
performance is variable [3]. This can result in repeated attempts with the
potential for pain and harm to patients[4] and longer pre-operative time.
Despite UK Department of Health recommendations that simulation training
should form the initial learning environment, in practice, most learning occurs
directly on patients [5]. Even where simulation training is offered, it is typically
low fidelity rather than high fidelity training and assessment is subjective. The
aim of the study was to trial high fidelity cadaveric against traditional low
fidelity simulation training and measure performance, using objective
assessment methods including a validated steps and errors checklist, eye
tracking and a behavioural coding scheme. This was a world first study in
assessing UGRA performance in a real world setting with objective metrics.
Primary end point: number of steps and errors identified on blinded analysis
of ultrasound test videos by 6 consultant regional anaesthetists via analysis of
videos using a validated 21-item checklist[10].
Secondary endpoints (i) summative assessment of performance using a
validated global rating scale (GRS); (ii) self-confidence and self-evaluation of
performance (iii) assessment of non-technical behaviour; and (iv) eye
movements.

Checklist: There was a 
significant performance 
advantage in the cadaver 
trained group at baseline and 
clinical time 1 but not at time 
2. 

Global ratings Scale: There 
was a significant performance 
advantage in the cadaver 
trained group at baseline but 
this did not transfer to clinical 
practice. 

Psychometric assessments
Sleepiness (Psychomotor Vigilance)
Attentional control (Anti-Saccade)

Eye movements
Fixation count 
Average fixation duration
Glance shifts
% attention to monitor/tools
% attention to scanning/needling

Behavioural analysis
Trainer interactions
Ergonomic set-up
Patient interactions
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Mental rotation 
Mood (Depression Anxiety Stress)
Cognitive load (NASA Task Load Index)
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Measures Pork  
 

Cadaver Median of differences (95% CI)  
or Difference in  
proportions (95% CI) 

P-value 

PSYCHOMETRICS     
Self-rated Performance 11  15  5 (0 – 9) 0.02 

 
TRAINER INTERACTIONS 

    

Pointing/indicating 1.20  0.84  0.36 (0.67 - 0.04) 0.03 

Procedure taken over  0.75  0.25  0.50 (0.17 - 0.83) 0.005 

EYE MOVEMENTS     

Needle phase fixation duration to monitor 1333  623  510 (-68 1088)  0.08  

Total fixation count  791  518  272 (-263 807)  0.27  

 


