Individual differences in auditory discrimination of spectral shape and speech-identification performance among elderly listeners

Advancing age is accompanied by a gradual loss of hearing. Along with hearing loss, elderly hearing-impaired listeners frequently experience difficulties understanding speech, often greater in magnitude than that predicted by the degree of hearing loss. For example, even after suitable amplification is provided, many elderly hearing-impaired listeners continue to experience speech-understanding difficulties. In fact, there is a wide range of individual variability in speech understanding within elderly hearing-impaired individuals who have similar audiometric profiles and are fitted with similar hearing aids.
Speech-understanding difficulties observed in elderly hearing-impaired listeners are clearly associated with recognition and discrimination of consonants, particularly within consonants that share the same manner of articulation. Spectral shape is an important acoustic cue that serves to distinguish such consonants. The present study examined whether individual differences in speech understanding among the elderly could be explained by individual differences in spectral-shape discrimination ability.

This study included a group of twenty elderly hearing-impaired listeners, with a group of young normal-hearing adults also included for comparison purposes. All subjects were tested on speech-identification tasks, with natural and computer-synthesized speech stimuli, and on a series of spectral-shape discrimination tasks. The young normal-hearing adults performed better than the elderly listeners on many of the identification tasks and on all but two discrimination tasks. Regression analyses on data from the elderly listeners revealed moderate predictive relationships between some of the spectral-shape discrimination thresholds and speech-identification performance.  The results indicated that when all stimuli were at least minimally audible, some of the individual differences in the identification of natural and synthetic speech tokens by elderly hearing-impaired listeners could be attributed to the differences in their spectral-shape discrimination abilities for similar sounds.

