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Development of a system for predicting the onset of hypertensive disorder of
pregnancy using an Al system

Shinagawa, Masahiro
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Blood pressure, urinary protein, and body mass index (BMI) data were

obtained from the pregnant women"s health examination data. A hidden Markov model (HMM) was used for
statistical machine learning. We also attempted to extend the conventional HMM to allow time
(weeks of pregnancy) dependent covariates to be modeled as parameters of the state transition
matrix. Using this Markov-dependent mixture model, we calculated the number of states that can
efficiently classify the state at the time of the antenatal checkup using systolic blood pressure,
diastolic blood pressure, and proteinuria as response variables, and the transition probability to
estimate the state at the next checkup at each checkup session. In the validation data, the accuracy
of predicting the onset of HDP during pregnancy and the accuracy of predicting the onset of HDP
thereafter from data before 31 weeks of pregnancy were calculated.
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sensitivity (TPR)
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train: AUC 0.842 (n=3384)

test: AUC 0.841 (n=847)
0.00- . test (up to 31 weeks): AUC 0.725 (n=847)
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