
Machine Learning–Based Prediction of High-Frequency Hearing Risk in Airport Catering Personnel Using 

Demographic, Occupational, and Baseline Audiometric Variables

Key Findings
Hearing risk

• Final high-frequency risk (bilateral 4–8 kHz PTA ≥30 dB HL) was present in 

204/512 workers (39.8%), up from 106/512 (20.7%) at baseline.

• Mean high-frequency PTA rose from 21.9 to 29.1 dB HL between baseline and 

follow-up.

Model performance

• Demographic and occupational variables alone (Model A) reached a best ROC-

AUC of 0.724.

• Adding baseline audiometry (Model B, Gradient Boosting) raised discrimination to 

ROC-AUC 0.878, with balanced accuracy 0.772, specificity 0.893, precision 0.801 

and F1 0.719.

• Baseline high-frequency PTA dominated predictor importance (80.6%), followed by 

employment duration (9.9%).

• Observed risk increased monotonically across predicted-risk quartiles, from 4.7% 

(Q1) to 89.8% (Q4).

Limitations

• Retrospective data from a single company; external validation in independent 

cohorts is required.

• No individual noise dosimetry, hearing-protection use or smoking history was 

available.

• The 0.50 classification threshold is illustrative; the operating point should be tuned 

to screening priorities.

References

1. Zhao Y, et al. Ear Hear. 2019;40(3):690–699. doi:10.1097/AUD.0000000000000649

2. Sun R, et al. BMC Public Health. 2021;21:734. doi:10.1186/s12889-021-10730-y

3. Li S, et al. J Med Internet Res. 2024;26:e60373. doi:10.2196/60373

4. Wen K, et al. Egypt J Otolaryngol. 2026;42. doi:10.1186/s43163-026-00998-5

Acknowledgements

▪ The authors thank Istanbul Medipol University Department of Audiology for data 

access and infrastructure. No external funding was received for this study.

Şeyma Tuğba Öztürk1,#, Halil Berkay Saldırım1

1 Department of Audiology, Istanbul Medipol University, Istanbul, Türkiye
# Presenting & corresponding author: stozturk@medipol.edu.tr / drstozturk@gmail.com

Motivation
• Occupational noise causes preventable high-frequency hearing loss, yet 

routine audiometry rarely flags individual risk before deterioration sets in.

• In airport catering staff, we tested whether routine demographic, 

occupational and baseline audiometric data can predict final high-

frequency hearing risk to guide hearing conservation.
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Conclusions
• Routine occupational audiometry plus machine learning stratifies catering 

staff by high-frequency hearing risk; baseline audiometry lifts ROC-AUC 

from 0.72 to 0.88.

• Observed risk rises monotonically from 4.7% (Q1) to 89.8% (Q4), 

supporting use as a screening aid for follow-up audiometry and hearing 

protection. External validation is needed.Methods
Population & setting

• Design: Retrospective secondary analysis of routine occupational hearing 

assessments conducted at an airport catering company.

• Participants: 512 catering personnel (393 male / 119 female) with both 

baseline and follow-up audiometry; age 38.6 ± 6.8 y, employment 3.9 ± 

3.2 y.

• Setting: airport catering company; three departments grouped by noise-

related task — preparation & delivery (n = 252), cleaning (n = 97), 

dishwashing (n = 163).

Outcome

• Primary outcome: final high-frequency risk, defined as bilateral 4–8 kHz 

pure-tone average ≥ 30 dB HL.

Predictors

• Model A (demographic + occupational): age, sex, employment duration, 

department.

• Model B (+ baseline audiometry): adds baseline low- and high-frequency 

PTA, high–low frequency gap, and high-frequency interaural asymmetry.

Modelling

• Algorithms: logistic regression, random forest, gradient boosting.

• Validation: 5-fold stratified cross-validation.

• Metrics: ROC-AUC (primary); balanced accuracy, sensitivity, specificity, 

precision, F1.

Results

Figure 1. Mean bilateral air-conduction thresholds at baseline vs final audiometry. Figure 2. Final high-frequency risk by department.

Figure 3. Model discrimination (ROC-AUC): demographic/occupational (A) vs + baseline 

audiometry (B).

Figure 4. ROC curves for the preferred baseline-audiometry models.

Figure 5. Predictor importance in the preferred Gradient Boosting model. Figure 6. Observed risk across model-predicted risk quartiles.
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