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INTRODUCTION MATERIALS & METHODS

Some people with normal audiograms report difficulty understanding speech in Sample: 44 male participants not older than 40 years, exposed to occupational noise (285dB A) and 44 male participants without noise exposure (280 dB A) from Zhejiang province, China were included. All participants presented with Type A tympanogram, normal
noisy environments, a condition known as hidden hearing loss (1) hearing thresholds (SZO dB HL from 0.25 to 8 kHZ), and presence of DPOAEs (amplltUde >-20 dB SPL and SNR > 3dB) in the rlght ear.

Tofts rieny e evsss) by the vl of smeesss tn ey Geir als s Tree | Pure-tone audiometry: Hearing thresholds at 0.25,0.5, 1, 2, 3,4, 6, 8,9, 10, 11.2, 12, and 14 kHz were obtained, bilaterally. PTA,: average of 0.5, 1, 2, 4 kHz and PTA,;: average of 9 to 14 kHz were calculated for analyses purposes.

fibers with low spontaneous firing rates. The loss of these synapses, known as DPOAEs: Two primaries (L1, L2) were used with f2at1,2,3,4,5,6,7,8,9, and 10 kHz, with 65/55 dB SPL (L1/L2) and 1.22 ratio (f1/f2). Measured noise floor, amplitude, and SNR were obtained. DPOEA,,.,,: average SNR of all frequencies was calculated for analyses.

cochlear synaptopathy, affects speech encoding in noisy settings (2, 3, 4). While Mandarin Bamford-Kowal-Bench sentence test (Mandarin BKB): Speech recognition in noise was tested in the right ear. An SNR-50% was obtained for each participant.
this theory is supported by animal studies, evidence in humans is limited. There

i s Complex-auditory brainstem response (cABR): Surface electrodes placed at Fz (positive), Fpz (ground) and on the mastoid (M2) were used for all recordings. cABR was elicited by a 40-ms synthesized /da/ syllable provided by the IHS SmartEP module at 80 dB SPL in
are currently no diagnostic tools for cochlear synaptopathy (5, 6).

alternating polarity at a rate of 10.9/sec. A grand average from 6000 sweeps was obtained for the right ear. cABR peaks were manually marked and then corrected with the MATLAB-based Brainstem toolbox (8). The FFR recordings were off-line filtered with a 70-2000
Research has suggested that the Frequency Following Response (FFR) could Hz bandpass and then analyzed with the Brainstem toolbox. The spectral encoding was analyzed using Fast Fourier Transform (FFT) Fundamental frequency (F)103-120 ; first formant (F,) 455-720; higher frequency formant (Fy¢) 721-1154 Hz). The root mean square
detect this condition, as noise exposure reduces FFR amplitude in mice (4). (RMS) amplitude of the FFR was calculated to obtained the SNR. Finally, the stimulus-to-response (SR) correlation was used to obtain the Pearson’s correlation coefficient r (SR corr) and the temporal delay when the signal is maximally correlated with the response (SR
Lag).

Statistical analysis: Group comparisons were conducted using a Mann-Whitney test for age, BKB score, and FFR SNR. Group comparisons were conducted using a two-way ANOVA with repeated measures followed by a post hoc Student t-test with Bonferroni
correction for audiometric thresholds, DPOAE SNR, cABR peak latency, FFT results, and SR results. A correlation matrix was performed including age, BKB, FO amplitude, PTA,, PTA,;, DPOEA, ..., FFR SNR, SR corr, SR Lag, and cABR peak C latency. Finally, a multivariable
regression model was constructed with the aim to investigate the association between group category (exposed versus non-exposed) and peak-C latency controlling for covariates.

Aim: The aim of this study is to investigate a possible association between
occupational noise exposure and poorer encoding of speech sounds at the
brainstem level in young adults with normal hearing thresholds.
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Figure 1. (A) Pure-tone audiometric thresholds in dB HL at the right ear from 0.25 to 16 kHz in the noise-exposed (green) * We evaluated native Mandarin speakers using the syllable /da/, rather than a characteristic stimulus of the
and control group (black). (B) DPOEA amplitudes (line) and noise-floor (area fill) in dB SPL at the right ear for L2 frequency Noise-exposed group Control language. Previous studies have shown that language experience (native vs. non-native speakers) influences
from 1 to 10 kHz in the noise-exposed (green) and control group (black). Error bars represent the standard error. No Mean * SD (n) Mean * SD (n) P-value sound encoding strength, which may explain the minimal differences observed in FFR between both groups
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