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| Abstract

The Role of Evoked Oto-Acoustic Emission in Detecting the Latent Hearing Loss Induced by
Occupational Noise Exposure

Dr. Rami Bader Mouhammad

- Obijective: The research aims to study the relationship between the Distortion Product
Otoacoustic Emissions (DPOAE) and the presence of a hearing deficiency on the pure tone
audiometry during the hearing screening of workers exposed to occupational noise, and they do not
have an explicit hearing deficiency complaint.

- Study Design: A survey study of people exposed to occupational noise (Damascus International
Airport) and they do not have an explicit hearing deficiency complaint, conducted in the
Otorhinolaryngology Department at the Mouwasat University Hospital in Damascus, between
19/6/2018 and 19/2/2020.

- Materials and Methods: Distortion Product Otoacoustic Emissions (DPOAE) examination was
performed for workers at Damascus International Airport who were exposed to occupational noise
and who had no complaint (of hearing loss), and that the persons who showed abnormal were re-
tested at Mouwasat Hospital, Department of Otolaryngology. The patients who had an absence in
the acoustic emmission sound were classified into two groups: the first group includes people who
had an absence in the acoustic emmission sound in the first test and the second test was normal,
and the second group included people who had an absence in the acoustic emmission sound in the
two tests, and the type of hearing loss they had in each ear was studied. All patients who had the
absence in the acoustic emission sound in at least one of the two tests were examined by
conducting a pure tone audiometry at Al-Mouwasat Hospital, and then their audiogram results were
studied, the patients were classified according to the type of hearing loss, whereas, the average
thresholds on the air conduction were adopted for the frequencies below than 3000 or above than
6000 Hz and at 4000 Hz separately as marks. As a result of pure tone audiometry, the cases were
classified into conductive hearing loss, sensorineural hearing loss, combined hearing loss, and
noise-induced hearing loss, which is characterized by a high threshold of 4000 hertz without the
other of the frequencies, and it is the target group to detect, which considered latent hearing loss
induced by occupational noise, because that the patient is working in a noisy occupational
environment without any hearing loss complaint, and the audiogram results show that he suffers
from a hearing loss.

- Results: (DPOAE) examination was performed on 2062 subjects (mean age 43.1 years, 85.7%
male), and it was absent in 381 people (the study group). (DPOAE) was re-examined and pure
tone audiometry performed for 431 subjects (862 ears) in the study group (381 subjects), in
addition to the 50 people who had normal result on DPOAE (control group). The diagnosis
was: latent noise hearing loss in 609 ears, conductive hearing loss in 13 ears, sensorineural hearing
loss in 85 ears, and mixed hearing loss in 35 ears, and 120 were healthy ears. The false negative
rate in the first examination was 5%. By studying the ability of DPOAE to detect latent noise-
induced hearing loss, we found that it has sensitivity of 99.5%, specificity 79.2%, positive
predictive value 96%, a negative predictive value 96.9% and diagnostic accuracy of 96.2% in the
first test. While in the second test, the sensitivity became 99.8%, specificity 92.5%, positive
predictive value 98.5%, negative predictive value 99.1%, and the diagnostic accuracy 98.6%.

- Conclusion: DPOAE has an significant ability to diagnose Latent Hearing Loss Induced by

Occupational Noise Exposure, and can be used as a screening instrument.

Key words: Distortion Product Otoacoustic Emissions, Latent Hearing Loss, Occupational Noise
Exposure, Diagnostic Accuracy.
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+¢ Sensitivity= true positives/(true positive + false negative).

¢ Specificity=true negatives/(true negative + false positives).

+* Positive Predictive Value (PPV) = true positive/(true positive +
false positive).

+* Negative Predictive Value (NPV)= true negatives/(true negatives
+false negatives).

+» Diagnostic Accuracy (DA): true positive + true negatives/( true
positive + false positives + false positive + true negatives).
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