Aging effects on neural representation of vowel duration speech cues
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Older adults e_xperience incre_ased_ speech perception difficulties compared to younger Stimulus-to-Response Correlation
adults, especially in adverse listening environments. Was the word "Wheat" or "Weed"?
Behavioral and electrophysiological studies have demonstrated such difficulties may be Wheat Weed
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imited access to temporal and spectral speech cues, respectively, contribute to older R I el 2.
adults’ increased difficulty distinguishing one word from another.5 T ot m T U bt L P
The Frequency-Following Response (FFR) reflects the temporal characteristics of the E A L \l' T et 2 ° st Wheat Weed v,
stimulus and may provide insight into the neural mechanisms underlying age-related £ < '0'; I
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* Response waveforms in individual YNH and ONH mirror stimulus waveforms . T R
Does aging affect the subcortical representation and » No significant group difference is observed to Wheat waveform (p >.05) e puston e
. . . * YNH response waveforms better approximate Weed waveform than ONH (p =.001) » No group differences are observed on slope or 50% perceptual crossover (all p
perception of vowel duration cues in speech? values > .05)
Phase-Locking Factor: Temporal Envelope « Higher STR correlations and PLF relate to the 50% crossover point in the
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Participants

« Two participant groups: younger (YNH, n= 18, avg= 21 yrs) and older (ONH, n= 27,
avg= 64 yrs) normal-hearing adults
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* Audiometric thresholds = 20 dB HL from 125 to 4000 Hz bilaterally o - FFR: Younger adults had more robust FFRs than older listeners, which may be
» Scores on the Montreal Cognitive Assessment (MoCA) = 22 o attributed to age-related temporal processing deficits.
Stimulus presentation T e e L 8 oo e W > Decreased numbers of duration-tuned neurons in the inferior colliculus,
. Contrasting word pair Wheat and Weed Time (ms) Time (ms) accompanle,d b}{ delayed neural recovery in the rostral bralnste7m, may Inhibit
o . . . 006l —@— YN oo, T older adults’ ability to follow the temporal waveform of speech.
« Stimuli are extrema of a Wheat-Weed continuum created by increasing vowel x4 o -
duration from 93 to 155 ms in increments of 7-8 ms 0.06) oost o |
| | | | - 1 2 « Perceptual: No significant group differences were observed for slope or 50%
Auditory Midbrain EEG Recording 0.04 0.04 crossover point. Behavioral performance, however, was variable across
« Stimuli presented to the right ear at 75 dB SPL using alternating polarities 00| = a0l :E\:t participants.
* Minimum of 3000 sweeps obtained for each stimulus o EalyVowel  Late Vowel Eady Vowel - Late Vowe! > Procedures replicated those in Gordon-Salant et al. (2006) and found similar
* Responses were recorded using the Biosemi ACtABR-2000 acquisition system and  YNH has more robust phase locking to both early and late regions of the vowel /i/ to group patterns.
dlggﬁd atb16’dg84 Hfz'l 05000 Hy e i 2 order B i temporal envelope of both Wheat and Weed compared to ONH (all p values < .05) . FFR-Perceptual Relationship:
. ine bandpass filtered from 70- Z using zero-phase, 4" order Butterwort o i - . . . . _ .
- P J P Early and late vowel regions outlined by dashed yellow rectangles » Future Directions: Future analyses will examine the contributions of auditory
filter and averaged over 660 ms . : . - . .
o | nerve, early brainstem and cortical processing on these findings. Future studies will
Perceptual Identification Functions Phase-Locking Factor: Temporal Fine Structure Investigate aging effects on other temporal contrasts in speech.
» 2-alternative forced-choice identification task for stimuli along Wheat-Weed continuum S

of vowel duration from 93 to 155 ms \ N
 Stimuli presented to the right ear at 75 dB-A 5 Al
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Data Analysis
« EEG
« Stimulus-to-response correlation (STR): Cross-correlation was performed by
shifting the stimulus waveform In time relative to the response waveform until a
maximum correlation was found between the stimulus and region of the response
from 10-300 ms.
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