Effects of Age and Hearing Impairment on the Trading Relationship between Spectral and Temporal Cues in Stop-Consonant Identification

Abstract
Older listeners, both with and without hearing loss, often complain of difficulty understanding conversational speech.  One reason for such difficulty may be a decreased ability to process the rapid changes in intensity, frequency, or temporal information that serve to differentiate speech sounds.  Two important cues for the identification of stop consonants are the duration of the interruption of airflow (i.e., closure duration) and rapid spectral changes following the release of closure.   

Many researchers have shown that when one speech cue is “weakened,” or even removed, another speech cue can provide the same perceptual information if it is strong enough.  This type of effect is called a trading relationship.  The study of trading relationships between speech cues enables researchers to investigate how much various listeners rely on different speech cues.  Different trading relationships have been demonstrated for individuals with hearing loss, compared to listeners with normal hearing.  These differences have been attributed to the decreased ability of the individuals with hearing loss to process spectral information.  

While it is established that processing of temporal information deteriorates with age, it is not known whether the speech processing difficulties of older listeners are due solely to the effects of hearing loss or to separate age-related effects as well.  The present study addresses this question by comparing trading relationships in three groups of listeners (young with normal-hearing, older with normal-hearing, and older with impaired-hearing) using synthetic word pairs (“slit-split”), in which spectral and temporal cues are altered systematically.  

Preliminary data analysis suggests different trading relationships for all three groups of listeners, with older impaired-hearing listeners showing the least effect of spectral cue changes and younger normal-hearing listeners showing the greatest effect of spectral cue changes.  Results are consistent with the hypothesis that the older impaired-hearing listeners make less use of spectral cues than do either older or younger normal-hearing listeners.   However, both older groups appear to rely more heavily on temporal information than the young normal-hearing listeners.  The relationship between listeners’ spectral and temporal resolution abilities and their use of spectral and temporal cues in speech sound identification will be further investigated using correlation analyses.  

PAGE  
1

