Investigating Contributions of Temporal Processing on Speech-In-Noise Understanding in Middle-Aged Adults

Kailyn A. McFarlane BS?, Jason Tait Sanchez PhD1:23
lIRoxelyn and Richard Pepper Department of Communication Sciences and Disorders, 2Knowles Hearing Center, 3Department of Neurobiology, Northwestern University

Introduction

The ability to utllize sensory cues such as timing information
contributes to the ability to separate speech from competing noise.
While both animal and human research have demonstrated degraded
temporal coding In older populations, it has been less studied In
middle age—when speech-in-noise (SIN) difficulty 1s first reported.
This study addresses this gap by measuring temporal processing In
middle-aged adults and Investigating the extent to which these
measures contribute to speech-in-noise understanding.

Participants

/6 participants (mean age = 39.5 years; 28 male) participated In this
study (IRB: STU00215893). All participants were native EnNnglish
speakers and had Dbilateral thresholds < 25dB across standard

audiometric frequencies. Frequency (kH2)
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Figure 1. A) Age distribution of participants (n = 76), each represented as a
purple dot. Horizontal lines = mean age bracketed by 1 standard deviation.
B) Thresholds from 0.25-16 kHz averaged across ears. Individual
audiograms represented by purple lines. Black line = mean thresholds
bracketed by 1 standard deviation.

Speech-in-Noise Testing
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Figure 3. Grand average traces to
broadband 100-us click presented at A) 9.1/s
and B) 21.1/s. Grey shading around trace =
SEM. Dashed arrows indicate peak and
successive trough used to measure
amplitude. C) Correlation between wave |
amplitude change (from 9.1/s to 21.1/s) and
AzBIlo 0 SNR performance. D) Comparison
of wave | amplitude change between top
(75" percentile) and bottom (25™" percentile)
scores on AzBIo O SNR. ns = non-significant.

AzBio Performance

Tests of Temporal Processing

Frequency Following Response
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Figure 4. A) Representative trace of FFR to
40-ms /da/. Vertical dashed lines Indicate
time window used for Fourier analysis (19.5-
44.2 ms). B) Fast Fourier transform (FFT) of
the FFR In panel A. Grey area = frequency
range analyzed for FO response (75-175 Hz).
C) Correlation between FO response
magnitude and AzBio 0 SNR performance.
D) Comparison of FO magnitude between top
(75" percentile) and bottom (25" percentile)
scores on AzBIo O SNR. ns = non-significant.

Dichotic FM Detection
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Figure 5. A) Envelope for dichotic FM
standard and target stimuli. B) Schematic of
dichotic FM task. Stimulus Intervals
successively highlighted in blue. Choices
highlighted In white. Response feedback
indicated by green or red. C) Correlation
between dichotic FM threshold and AzBio O
SNR performance. D) Comparison of
dichotic FM threshold between top (75%
percentile) and bottom (25" percentile)
scores on AzBio O SNR. *p<0.05.

Contribution of Temporal Processing Varies Based on Masker Characteristics

Figure 6. Relationship (Pearson r)
between temporal processing and
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Figure 2. A) AzBio performance distribution across the 3 SNRs tested. O
SNR was chosen for primary analyses. Top (75" percentile) and bottom
(25t percentile) scores represented by blue and red dots, respectively. B)
SR?2 performance (target-to-masker ratios; TMR) across conditions (CO =
co-located; SEP = maskers separated from target by £45°). SRM = spatial
release from masking, calculated by subtracting SEP TMR from CO TMR.

The current study assessed the extent to which temporal processing explains differences in speech-in-noise perception (SIN) In
middle-aged adults with normal hearing. Dichotic FM detection, a perceptual measure of temporal fine structure (TFS) sensitivity,
was the only measure of temporal processing that associated with performance on a SIN task; a relationship that appeared to be
mediated by the level of informational masking present. The variance explained by FM detection was significant yet minimal,
suggesting other factors must be considered. Future work should continue to explore the extent to which sensory and cognitive
mechanisms influence SIN perception in middle-aged adults.
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