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Prediction model based on machine learning for auditory and speech rehabilitation
outcomes in children after cochlear implantation (with explanatory video)
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(Department of Otolaryngology Head and Neck Surgery, Beijing Children’s Hospital, Capital Medical University/National Center for
Children’s Health, Beijing 100045, China)

Abstract Objective: To explore the application of machine learning techniques in predicting auditory and speech rehabilitation
outcomes for children after cochlear implantation. Methods: 187 children who underwent cochlear implantation at Beijing Children’s
Hospital Affiliated to Capital Medical University from January 2012 to October 2024 were selected. Data from the parents’ evaluation
of aural/oral performance of children questionnaire and clinical indicators were collected at device activation and 1, 3, 6, 12, 24, and
36 months after activation. Machine learning algorithms (Support Vector Machine, Random Forest, and Artificial Neural Network)
were used to construct prediction models, with feature selection methods identifying key factors influencing rehabilitation outcomes.
Results: The accuracy of prediction models constructed by Artificial Neural Network, Random Forest, and Support Vector Machine
were 74.91%, 71.02%, and 68.20%, respectively. Feature selection revealed 7 significant predictors (P<0.05): usage time of CI, age at
activation, gender, educational level of primary caregiver, residence location, cochlear implant laterality, and preoperative hearing aid use.
Conclusion: Machine learning techniques can effectively predict auditory and speech rehabilitation outcomes in children after cochlear
implantation, which provides a novel tool and theoretical support for precise clinical assessment and personalized intervention.
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