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Assessment of Auditory Function and Predictive Model Construction in Children with Obstructive

Sleep Apnea
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[Abstract] Objective This study aims to assess the auditory function in children with obstructive sleep apnea (OSA) and to
construct a machine learning-based predictive model for hearing loss in pediatric OSA patients. Methods Children diagnosed with
OSA through polysomnography (PSG) were enrolled as study subjects, categorized into a mild group (64 ears) and a moderate-to-
severe group (96 ears). A control group of 94 ears from healthy children undergoing routine physical examinations during the same
period was also included. Comprehensive auditory function assessments were conducted on all the participants. Three machine
learning methods: Support Vector Machine, Logistic Regression, and Naive Bayes were employed to construct predictive models for
hearing loss in children with OSA. The optimal model was selected based on performance metrics. Results @ No significant
differences were observed in hearing thresholds at 0.25-2 kHz across the three groups. However, significant differences were noted at
frequencies >4 kHz and in the extended high-frequency range (P<0.05). @ Distortion product otoacoustic emission (DPOAE)
amplitudes showed no significant differences at 0.75-3 kHz but exhibited significant variations at 4, 6 and 8 kHz (P<0.05).® Auditory
brainstem response (ABR) measurements revealed no significant differences in Wave I and III latencies or the I-III interpeak interval.
However, significant differences were observed in Wave V latency and the III-V and I-V interpeak intervals (P<0.05). @ The Naive
Bayes-based model demonstrated superior performance in predicting hearing loss in children with OSA. ® Feature importance
analysis identified the lowest oxygen saturation and oxygen desaturation index as the most influential predictors of hearing loss.
Conclusion This study establishes a significant association between OSA and hearing loss in children, with the severity of
hypoxemia emerging as a critical determinant. The Naive Bayes-based predictive model offers a robust tool for identifying hearing
loss risk in pediatric OSA patients, highlighting the importance of early intervention and monitoring.
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