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Objectives

● Describe the components of an ideal AI implementation

● Review common issues with models that contribute to failure

● Review common issues with workflows that contribute to failure

● Discuss strategies to make AI better and safer
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The AI Paradox in Health:
Researched AI tools aren’t implemented
Implemented AI tools aren’t researched

Florien S. van Royen et al. European Respiratory Journal 2022.
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What is an AI implementation?
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AI 
model

…produces a 
recommendation…

…that is reviewed 
by a person…

…and is 
implemented into a 
clinical workflow.



What is an AI implementation?
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AI 
model

…produces a 
recommendation…

…and is 
implemented into a 
clinical workflow…

…to reorganize or 
streamline a 

person’s work.



An ideal AI implementation

● Produces recommendations that are informative and can 
be acted upon

● Allocates clinician and staff time more effectively

● Allocates more resources towards people in our 
communities who may benefit from them
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Why do AI implementations fail?

● Issues related to AI models
○ …and their recommendations

● Issues related to workflow
○ …and how care is reorganized and reallocated

9



Why do AI models fail?

● Lack of transparency
● Lack of reproducibility
● Lack of transportability
● Net benefit of model worse than no model
● Predicting non-modifiable risk

10



11



What goes into this sepsis model?
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Lack of transparency
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Lu JH, Callahan A, Patel BS, Morse KE, Dash D, Pfeffer MA, Shah NH. Assessment of adherence to reporting guidelines by commonly used clinical prediction 
models from a single vendor: A systematic review. JAMA Netw Open. 2022 Aug 1;5(8):e2227779. PMCID: PMC9391954



So how well did the model perform?
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Predicting the onset of 
sepsis?

AUC 0.63

Predicting sepsis up to 3 
hours after its onset?

AUC 0.80



Is this a reproducibility issue?
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Our AUC on
our data

0.63

The vendor’s AUC on
our data

0.88



Is this a transportability issue?
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Is this a transparency issue?
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Another example: Predicting acute kidney injury
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Reproducibility and Transportability
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Reproducibility

Transportability

Cao J, Zhang X, Shahinian V, Yin H, Steffick D, Saran R, Crowley S, Mathis M, Nadkarni GN, Heung M, Singh K. Generalizability of an acute kidney 
injury prediction model across health systems. Nat Mach Intell. Springer Science and Business Media LLC; 2022 Dec 1;4(12):1121–1129.



Net benefit: Can a model be worse than no model?
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Singh K, Shah NH, Vickers AJ. Assessing the net benefit of machine learning models in the presence of resource constraints. J Am 
Med Inform Assoc. 2023 Mar 16;30(4):668–673. PMCID: PMC10018264



Predicting non-modifiable risk

If trying to reduce readmissions, should we use AI to predict…

● …the risk of readmission?

● …the chance that readmission can be avoided with an 
intervention?
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Why do AI interventions fail?

● Lack of efficacy of the intervention
● Wrong end-users
● Increased workload
● Culturally not ready for change
● Resource constraints
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Lack of efficacy: Good model ≠ effective intervention
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Workload
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Wong A, Cao J, Lyons PG, Dutta S, Major VJ, Ötles E, Singh K. Quantification of Sepsis Model Alerts in 24 US Hospitals Before and During the COVID-19 
Pandemic. JAMA Netw Open. 2021 Nov 1;4(11):e2135286. doi: 10.1001/jamanetworkopen.2021.35286. PMID: 34797372; PMCID: PMC8605481.



Readiness for change

Current state
● Nurses screen all patients for falls in the hospital
● We would like to use AI to prevent falls and reduce workload

Future state
● If we could accurately predict falls using an AI model…
● …are we willing to not screen low-risk patients?
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Resource constraints

26



How do we make AI better and safer?
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Federal regulation
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Partnerships and Education
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Thank you

Karandeep Singh, MD, MMSc
karandeep@ucsd.edu
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