Using Al to Predict Future CPAP Adherence and the Impact of Behavioral and Technical Interventions
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rate of 34.1% was received (1). e Cross-sectional cohort of 3,600 patients. * The mode of each group was labeled with No Al- R%:0.77 Al- R%:0.94 equipment type. ’
* Behavioral interventions: e Technical interventions: * Usage data over 455 days. one of the following ratings: 2 zz C | |||||
* Patient outreach. * Troubleshooting. * Patient outreach notes and resupply data. * A:>4 hours of usage. % - H f Mean Lower | Upper |Cohen’sd
 Coaching. ¢ Resupply. * 90-days compliance label (Yes/No). * B:<4 hours of usage. %, 15 ”””””I fii Adherence 95% Cl | 95% Cl

[

No Usage #Days/30 Trailing

Redefining the Phenotypes
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Artificial Intelligence (Al)

Figure 1. The Stages of Change Model. Also known as The Al-R%0.95 * Used a robust Al model to predicted future adherence based on
a q g ’ q Al Model @ 30 2 30 A
Transtheoretlcal Model, this model descrlk.)es people s various Input Data Predicted Label s S “I"”l past ;F.’AP usage. . . . .
stages during a process of change and the actions required in order Error g 2 <20 ”"” * |dentified resupply interventions correlated with an increase in
to inflict and maintain that change. |ﬂ k‘ e g g1 ”W . adherence.
Y : K |||” I * Aid clinicians in maintaining CPAP adherence.
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‘ Variable Figure 3. The Training Process. The model is trained to perform a specific task by generating Figure 5. Adherence prediction. A comparison between the results of a non-Al predictive Future Work
Users predicted labels based on input data and optimizing an error function such that the predicted approach and an Al predictive model. The non-Al approach assumes that the following 30 days * Using a higher quality and larger dataset.
labels will match the true labels as much as possible. will be the similar to the previous 30 days. The output of the adherence prediction is then used * Improving the Al methodology.
to produce the total phenotype of the user as describe in Fig. 4. * Clinical validation of predictive vs. reactive adherence alerts.
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Table 2. Confusion matrix for phenotype prediction. The total performance metrics
(Sensitivity, Specificity, Accuracy, and Cohen’s Kappa) calculated from the confusion matrix are
displayed below. References

|| Gooduser | variableUser | OccasionalUser |  Non-User | * Rotenberg, Brian W., Dorian Murariu, and Kenny P. Pang. "Trends
320 13

No Intervention

3 Letter Rating
Representing the 30

Motivations and Goals #<4 hours Usage Days | Days _ 3,238 in CPAP adherence over twenty years of data collection: a
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* Goal: Achieve a proactive algorithmic approach. Figure 4. The Suggested Workflow. Usage data of the previous 30 days is fed into an Al model. = = T S, 45.1(2016): 43. _ _ _

* Result: Increase staff efficiency in patient outreach. The Al model then predicts usage for the next 30 days. This prediction is converted to a 3-letter ’ ’ * Aloia, Mark S., et al. "Time series analysis of treatment adherence
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