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* 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.

* 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 48 kHz

Frequency

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

B - Logistic Regression -850 2] ROC-AUC 0.878, with balanced accuracy 0.772, specificity 0.893, precision 0.801
pure-tone average = 30 dB HL. 3 and F1 0.719.
Predictors A - Gradient Boosting 7047 * Baseline high-frequency PTA dominated predictor importance (80.6%), followed by
* Model A (demographic + occupational): age, sex, employment duration, A - Random Forest employment duration (9.9%).
department. e P et T * Observed risk increased monotonically across predicted-risk quartiles, from 4.7%
i i . ] A - Logistic Regression Random Forest.(AUC=0.i377) (Q1) to 89.8% (Q4)
* Model B (+ baseline audiometry): adds baseline low- and high-frequency ol L - Gradient Boosting (AUC=0.875)

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

Modelling

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

e Validation: 5-fold stratified cross-validation.

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

precision, F1.
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Figure 3. Model discrimination (ROC-AUC): demographic/occupational (A) vs + baseline

audiometry (B).

Top predictors in the preferred Gradient Boosting model

Baseline HFPTA

Years of employment
Baseline LFPTA

Age

Baseline HF asymmetry (L-R)

Baseline HF-LF gap

Sex: female -

Department: Cleaning -

Sex: male

Department: Preparation and Delivery

0.3

0.2

40.1

-0.0

0

10 20 30 40 50 60 70 80
Relative importance (%)

Figure 5. Predictor importance in the preferred Gradient Boosting model.
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Figure 4. ROC curves for the preferred baseline-audiometry models.
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Figure 6. Observed risk across model-predicted risk quartiles.
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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.
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