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Intelligent Simplified Assessment Method for Elderly Hearing Loss in Communities
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[Abstract] Objectives Construct and validate an intelligent simplified assessment method of auditory cognitive function for
community people. Methods The norms of time compression speech test, auditory digit span test and auditory Stroop test were established
by 35 healthy college students. The lower limit of 95% confidence interval was used as the criterion of functional impairment (the 10th
percentile limit was selected for sensitivity analysis). The Data of 466 community residents were collected, and the training set and
verification set were divided by 2 : 1. The test process was simplified based on Bayesian adaptive test, computer adaptive test and support
vector machine, and its consistency and diagnostic efficiency were evaluated in the verification set. Another 88 subjects were followed up for
3 months to verify the stability. Results The test time of the simplified version was 50%-75% less than that of the full version, and was
highly correlated with the results of the full version (r=0.88-0.94). ROC analysis showed that the AUC was 0.85-0.89, and the sensitivity
was =90%. The results of validation set showed that the generalization ability of the model is good (A auc<0.05). The follow up analysis
showed that the consistency of repeated measurements was high (ICC=0.87). Conclusions the simplified auditory cognitive assessment
tool based on intelligent algorithms (including Bayesian adaptive and SVM feature selection) constructed and verified in this study can
significantly shorten the assessment time and improve the efficiency of grass-roots screening under the premise of strictly ensuring the
reliability and diagnostic validity of the assessment. This tool overcomes the tedious drawbacks of traditional evaluation tools, and has good
model generalization ability, retest stability and clinical transformation value. Integrating it into the mobile device or smart phone platform is
very suitable for large-scale early screening of hearing and cognitive impairment in the middle-aged and elderly people in the community.
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