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What are the changes between the BIST-2 and the BIST-3?
 
1) Removal of ED referral triggers
From our implementation work in primary care, we received feedback from GPs that they felt confident in who needed to be referred to the ED. However, the recommendations generated by the BIST were often influenced by time from injury which meant they were not always helpful in the context of referral to ED. Consequently, in the BIST-3, the ED referral indicators were removed to simplify the tool. 

2) Need to improve the specificity of recommendations for referral to concussion services. 
Our primary care implementation study also highlighted the need to add weightings to the 12 risk factors in the BIST to improve specificity of recommendations. Rather than simply basing referral recommendations on the presence of any single risk factor, conjoint analysis was used to generate weightings for each risk factor using the Potentially All Pairwise RanKings of all possible Alternatives (PAPRIKA14) method, implemented by 1000minds software (www.1000minds.com). Clinicians were asked to make repeated pairwise choices between combinations of two risk factors, selecting the combination they felt was more clinically important when considering whether to refer to a concussion service. This process was undertaken over 3x1 hour sessions until all risk factors had been compared to each other, revealing clinicians’ preference weights for each of the 12 BIST risk factors. 
These weightings were applied to 105 anonymous clinical cases based on the patient responses on the BIST and summed to yield a BIST total weighted score ranging from 0–100. A cut-off score of 36.1% was established to indicate where referral to a concussion service was indicated, based on an evident shift in case presentation within the sample. We verified the appropriateness of this threshold by comparing a specialist’s recommendations for the same sample of 105 cases with the BIST-generated recommendations based on the weightings. The threshold showed a sensitivity of 92.4% and specificity of 94.1% relative to the specialist’s recommendations, suggesting strong alignment between the threshold and clinical judgement. 

Clinicians who do not have access to digital technology that supports the weighting system can continue to use the BIST-2 instead. 

A web-based REDCap form with automated scoring has been published for clinicians to use, if needed https://redcap.link/BIST. No identifying patient details are needed. 
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