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ABSTRACT

Auditory-Perceptual Evaluation of the Speech of Hearing-impaired
Adults: Based on Suprasegmental Factors, Speech Intelligibility,

and Speech Acceptability

Lee Sung Eun
The Graduate Program in
Speech and Language Pathology

Yonsei University

Patients with hearing impairments have problems communicating due to
the lack of speech intelligibility as well as awkward prosody and voice.
Listeners may have difficulty understanding the speaker's speech, which
reflects problems in speech acceptability. Recent technological advancements
such as the development of hearing aids and cochlear implants have allowed
individuals with hearing impairments to increase their listening abilities to be
almost at the normal hearing level. Moreover, these subjects are more willing
to work at producing speech like that of most individuals without hearing
impairments. Therefore, there are now increased demands for precise evaluation
and treatment of speech production abilities of hearing impaired individuals.
However, the speech evaluation criteria for hearing impaired individuals that
are currently being used in clinics are limited to evaluating speech
intelligibility and segmental factors, and so clinicians do not even attempt to
make auditory—perceptual evaluations regarding speech acceptability and
suprasegmental factors.

Hence, this study examines how the diverse problems concerning the
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speech of hearing impaired adults are perceptually evaluated in terms of
suprasegmental factors, speech intelligibility, and speech acceptability, by
considering factors such as the onset and degree of hearing loss. The study
also looks into suprasegmental factors; specifically how they may influence
general evaluation indices such as speech intelligibility and speech acceptability.

First of all, in order to develop relevant research tools, the
auditory-perceptual  suprasegmental factors indicated as the speech
characteristics of hearing impaired individuals should be determined and
classified in the ways that are mentioned in existing literature regarding the
speech production of the hearing impaired. The characteristics were broadly
classified into voice and prosody, which constituted the two preliminary items.
Through the evaluation of content validity, profiles were created by including
the finalized upper 6 section items such as pitch, loudness, voice quality,
resonance, intonation, and speech rate, and the lower 22 concrete items as well.

Subjects who participated in the study included 55 adults diagnosed with
severe hearing impairments. These individuals were separated into two groups
based on the onset of hearing loss; the prelingual hearing loss group and the
postlingual hearing loss group. The subjects were also divided into two groups
depending on the degree of hearing loss; the severe hearing loss group and the
profound hearing loss group. In order to obtain samples of spontaneous speech,
subjects were asked to participate in picture description tasks and paragraph
reading tasks. Additional non-syllabic and word-naming tasks were assigned
in order to measure each subject’s percentage of correct articulation. Five
professional speech & language pathologists, each with more than three years
of experience in evaluating and treating the speech of the hearing impaired,
participated in the evaluation process. They used the 100 mm visual analog
scale to measure the severity of the suprasegmental section items, speech

intelligibility, and speech acceptability with the given created profile.
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The results and discussions were as follows.

First, there were significant differences on suprasegmental factors
depending on the onset and the degree of hearing loss. In terms of the onset
of hearing loss, prelingual hearing loss patients showed a relatively greater
degree than did postlingual hearing loss patients. In terms of the degree of
hearing loss, the profound hearing loss group demonstrated greater severity
than did the severe hearing loss group.

Second, differences were also demonstrated concerning speech intelligibility
and acceptability depending on the onset and degree of hearing loss. Speech
intelligibility and acceptability were relatively lower in the prelingual hearing
loss group than in the postlingual hearing loss group, and the profound hearing
loss group also showed lower speech intelligibility and acceptability rates than
did the severe hearing loss group. In addition, overall speech acceptability rates
were lower than speech intelligibility rates. Although these two rates showed
high correlations in general, no significant correlations were observed in the
postlingual hearing loss group with relatively high speech intelligibility rates.

Third, concerning the results of the Pearson correlation analysis, segmental
factors were more highly correlated with speech intelligibility than speech
acceptability, but suprasegmental factors were more highly correlated with
speech acceptability than speech intelligibility. Results of the multiple
regression analysis implied that factors such as the PCC (percentage of
consonants correct), PVC (percentage of vowels correct), and the severity of
intonation and speech rates significantly influenced speech intelligibility.
However, PCC, the severity of intonation, and the resonance and speech rates
significantly influenced speech acceptability. Thus, suprasegmental factors as
well as segmental factors affected speech intelligibility and speech acceptability,
and speech acceptability was more significantly influenced by suprasegmental

factors than was speech intelligibility.
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The results of the study verified that suprasegmental factors, speech
intelligibility, and speech acceptability are valuable indices that may be applied
to the effective evaluation of various speech problems in adults with hearing
impairments during an auditory—perceptual evaluation of speech. Also this
study provided assessment indices of suprasegmental factors as the
fundamental steps in developing perceptual speech evaluation tools. Further
studies on developing reliable scales and protocols that may be utilized

efficiently in clinical settings are suggested.

Keywords: hearing impairment, perceptual evaluations of speech,

suprasegmental factors, speech intelligibility, speech acceptability
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