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Application of Machine Learning in the Diagnosis of
Vestibular Disease

(ODo Tram Anh

Department of Otorhinolaryngology, Head and Neck Surgery, Faculty of Medicine,
Academic Assembly, University of Toyama.

Objective

To determine the utility of various machine learning algorithms in classifying
peripheral vestibular (PV) and non-peripheral vestibular (non-PV) diseases
through equilibrium function test results.

Study design, setting, and patients

This retrospective study recruited 1009 patients (PV disease, n=497; non-
PV disease, n=512) who had been examined over a 10-year period at the
Department of Otolaryngology, University of Toyama. All had undergone our
standardized neuro-otological examinations using electronystagmography.
Recorded test results were input as a dataset to be utilized by a machine
learning program.

Main outcome measures

Five supervised machine learning algorithms (Random Forest, Ada Boost,
Gradient Boosting, Support Vector Machine, and Logistic Regression) were
adopted. The dataset was preprocessed by creating a training set, tuning the
best hyperparameters using GridSearchCV, and using Scikit-learn to obtain
the final evaluation in the testing set. Validation of prediction capability was
evaluated by various diagnostic test measures such as accuracy, Fl-score.
Results

The accuracy of each machine learning algorithm ranged from 73% to 79%.
Among all relatively good results in the five algorithms, Ada Boost was the
best classifier. When combining all five models for prediction, accuracy of the
PV diagnosis results was improved with a probability of 85%.

Conclusion

Machine learning algorithms show a potential to support human decision-
making in disease prediction based on given data. By increasing the number
of patients and optimizing classification methods, diagnostic accuracy will
be further enhanced, and machine learning may become a useful tool for

otolaryngologists to predict peripheral and non-PV in the near future.
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