Metabolic and Sensory Components of Age-Related Hearing Loss

Kenneth |. Vaden Jr.t, Stephen T. Neely?, Sara E. Harris?, Judy R. Dubno? National Research

1. Department of Otolaryngology - Head & Neck Surgery, Medical University of South Carolina, Charleston, SC, USA Hospital
2. Center for Hearing Research, Boys Town National Research Hospital, Omaha, NE, USA

Assoclations of Distortion- and Reflection-Based Otoacoustic Emissions with
£ Musc

Medical University
of South Carolina

Introduction Methods: Analyses Comparing DPOAE and CR Responses

Age-related hearing loss is challenging to study, because genetic Metabolic and sensory components of age-related hearing loss were estimated for For participants with both measures collected, the DPOAE and CR
risks and environmental exposures can affect cochlear function and each audiogram In the two datasets. responses shared significant variance in dB-summed magnitudes,
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) _ an audiogram by minimizing the difference between pure-tone thresholds and the summed profiles, after each profile was multiplied L eft. Significant associations between the magnitudes (A), fitted intercepts
the cochlear base, which affects hlgh frequency thresholds. by a constant term (component estimates). Representative audiograms with distinct configurations, shown above (B-D), were (B), and slopes (C) for the DPOAE (x-axes) and CR responses (y-axes).
selected based on pure metabolic loss (B), pure sensory loss (C), or a mixed metabolic and sensory loss (D) according to the
OthCOUStiC emission (OAE) measures are USEd t0O assess the estimates. Despite a similar magnitude of hearing loss, the audiograms show different patterns of pure-tone thresholds.
- - P - . . . While the DPOAE and CR responses were significantly related,

energy added to the traveling wave in cochlear amplification, which We examined how the across-frequency configuration of DPOAE and CR vary he o OAE measures were Igrgely indepenc?ent y
weaken as pure-tone thresholds increase. with respect to metabolic or sensory estimates from each participant. |
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Information on hearing loss etiologies. When DPOAE and CR were modelled together, only metabolic
The current study compared OAE measures and characterized Sesults associlations with DPOAE shape parameters were significant and

their associations with estimates of metabolic and sensory not CR shape parameters.

hearing loss. Metabolic estimates were significantly higher for older participants and were

o _ _ _ | This suggests that DPOAEs explain unique variance for the
significantly associated with lower fitted OAE intercepts (plots below).

metabolic estimates.

Sensory estimates also significantly increased with participant age, with larger

Methods: RetrOSpeCtlve Data Sets age-related differences for males than females, and with positive noise history.

Retrospective data sets from the Medical University of South . N . _ _ Conclusions
Carolina (MUSC) and Boys Town National Research Hospital Sensory estimates significantly increased with steeper, more negative slopes for

(BTNRH) were used for statistical power and replication. DPOAE but not CR (p.lots-below). - Bot_h the DPOAE and CR responses were related _to cqmponent
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