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How can we assure the safety of AI in 
healthcare? 

Through robust evaluation and 
transparent reporting



Need for more guidance and consideration of 
human users



Healthcare innovation development pathways

Vasey, B., Nagendran, M., Campbell, B. et al. Reporting guideline for the early-stage clinical evaluation of decision support systems driven 
by artificial intelligence: DECIDE-AI. Nat Med 28, 924–933 (2022). https://doi.org/10.1038/s41591-022-01772-9



Importance of early-stage evaluation

Ensure safety

Prepare for large-scale 
summative evaluation

Evaluate Human Factors 
under live conditions

Analyse performance of 
the AI-human pair





DECIDE-AI – modified Delphi process

N = 12

N = 151

N = 16

N = 16



A wide range of stakeholder involved





Key components
Safety:

•Detailed error analysis
•Unexpected risk
•Mitigation strategy

Stepping stone:
• Training needs
• Learning curves 
• Effect size
• Patient involvement 

Human Factors:
• Usability (incl. display)
• Learning curves
• Integration in pathways
• Human-computer agreement

Performance:
• Intended use
• Patient population
• User population
• Implementation settings
• Modifications
• Ethics



Methods - items 6a and 6b

6a. Provide a description of how significant 
errors/malfunctions were defined and identified.

6b. Describe how any risks to patient safety or instances of 
harm were identified, analysed, and minimised.



Results – items 13a and 13b

13a. List any significant errors/malfunctions related to: AI 
system recommendations, supporting 
software/hardware, or users. Include details of: (i) 
rate of occurrence, (ii) apparent causes, (iii) whether 
they could be corrected, and (iv) any significant 
potential impacts on patient care.

13b. Report on any risks to patient safety or observed 
instances of harm (including indirect harm) identified 
during the study. 



Discussion – item 16

16. Discuss what the results indicate about the safety 
profile of the AI system. Discuss any observed 
errors/malfunctions and instances of harm, their 
implications for patient care, and whether/how they 
can be mitigated.



Some didn’t make it…

• Stand-alone AI system performance

• Interpretability

• Trust curve

… but might join next time.



The trust gap

Equal quality Trust gap

McIntosh, C., Conroy, L., Tjong, M.C. et al. Clinical integration of machine learning for curative-intent radiation treatment of patients with 
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How can we assure the safety of AI in 
healthcare? 

By placing humans at the center of AI 
development and evaluation



Questions?


