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Abstract

Background: The rise of highly engaging digital health mobile apps over the past few years has created repositories containing
billions of patient-reported data points that have the potential to inform clinical research and advance medicine.

Objective: To determine if self-reported data could be leveraged to create machine learning algorithms to predict the presence
of, or risk for, obstetric outcomes and related conditions.

Methods: More than 10 million women have downloaded Ovia Health’s three mobile apps (Ovia Fertility, Ovia Pregnancy,
and Ovia Parenting). Data points logged by app users can include information about menstrual cycle, health history, current health
status, nutrition habits, exercise activity, symptoms, or moods. Machine learning algorithms were developed using supervised
machine learning methodologies, specifically, Gradient Boosting Decision Tree algorithms. Each algorithm was developed and
trained using anywhere from 385 to 5770 features and data from 77,621 to 121,740 app users.

Results: Algorithms were created to detect the risk of developing preeclampsia, gestational diabetes, and preterm delivery, as
well as to identify the presence of existing preeclampsia. The positive predictive value (PPV) was set to 0.75 for all of the models,
as this was the threshold where the researchers felt a clinical response—additional screening or testing—would be reasonable,
due to the likelihood of a positive outcome. Sensitivity ranged from 24% to 75% across all models. When PPV was adjusted from
0.75 to 0.52, the sensitivity of the preeclampsia prediction algorithm rose from 24% to 85%. When PPV was adjusted from 0.75
to 0.65, the sensitivity of the preeclampsia detection or diagnostic algorithm increased from 37% to 79%.

Conclusions: Algorithms based on patient-reported data can predict serious obstetric conditions with accuracy levels sufficient
to guide clinical screening by health care providers and health plans. Further research is needed to determine whether such an
approach can improve outcomes for at-risk patients and reduce the cost of screening those not at risk. Presenting the results of
these models to patients themselves could also provide important insight into otherwise unknown health risks.
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