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Study of making a predictive model for the timing of delivery by machine learning
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Abstract

Background:Infants born at early term (37-38 weeks) have a higher risk of neonatal complications and poorer
developmental outcomes than those born at full term (>39 weeks). In cases requiring planned delivery or scheduled
cesarean section, delivery often occurs in the early term to reduce the risk of unplanned labor. Accurate prediction
of labor onset could help delay obstetric interventions until full term, potentially improving neonatal outcomes.
Objective: This study aimed to compare the accuracy of a labor onset prediction model using maternal background
factors alone with a model incorporating transvaginal ultrasound (TVUS) parameters at around 36 weeks of gestation.
Methods: A retrospective analysis was conducted on pregnancies delivered at >36 weeks at Kyushu University
Hospital from April 2021 to December 2024. Maternal age, parity, pre-pregnancy BMI, smoking status, prior
cesarean section, history of preterm birth, and threatened preterm labor were used as predictors. TVUS parameters,
including cervical length (CL), uterocervical angle (UCA), and cervical gland area (CGA) disappearance, were also
analyzed. Results:CL was positively correlated, while UCA was negatively correlated with time to labor onset. CGA
disappearance showed no significant association. The predictive model using maternal background alone had a low
C-index (0.567-0.571), whereas incorporating TVUS parameters improved the C-index (0.692—0.724). Conclusion:
TVUS parameters enhance the accuracy of labor onset prediction. Further studies with larger datasets and machine

learning approaches are needed to develop a clinically applicable model.



