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P3 24,1 M 12 TBI(traumatic SAH) transient hypernasality
slow AMR, SMR™"
imprecise consonants distorted
vowel
short phrases, slow rate imprecise
Rt. Hemlplegla d/t TBI consonant
P4 42,2 M 10 .
harsh voice
mild hypernasality
quadriparesis ) Shf)rt phrase
. . imprecise consonants
P5 411 M 14 d/t EDH, SDH. .
i harsh voice
epilepsy slow AMR, SMR
short phrases, slow rate
strained-strangled voice
quadriparesis harsh voice, monotone
P6 54 M . . .
d/t pontine hemorrhage monoloudness, diplophonia
voice tremor
imprecise consonant
Lt. hemiplegia d/t Rt. imprecise consonant
i lar AMR itch &
P7 60;5 M 17 lateral medullary rreguiar ’ exc.es§ prte
) ) ) loudness variation
infarct mpression mild hypernasality
Rt. Hemiplegia d/t Lt. mono pitch & loudness
. . . pitch break, hoarseness
Pontine ICH
P8 69 M 5 ontne slow AMR, SMR
impression imprecise consonant reduced stress
'

# P! Patient, M: Male, POT: Post Onset Time

#% TBI: Traumatic Brain Injury, SAH: Subarachnoid Hemorrhage, EDH: Epidural hemorrhage,

SDH: Subdural Hemorrhage, ICH: Intracranial Hemorrhage
=% Rt. Right, Lt.. Left

w+xxx AMR: Alternating Motion Rate, SMR: Sequential Motion Rate
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Abstract

Acoustic Anlaysis of Korean Stops in Patients with

Dysarthrias

Hyun Seung Kim
Graduate Program in Speech and Language Pathology, Yonsel

University

(Directed by Professor HyangHee Kim)

Acoustic approach has been used to evaluate intelligibility in dysarthria in a
more objective manner. Reduced articulatory rate, increased pause rate,
increased vowel space area, reduced stop burst omission are well-known
characteristics of clear speech. Especially stops are good measures as they
indicate the intelligibility of speech, have a high frequency in Korean and
reflect the coordination of laryngeal and supra-laryngeal level mechanisms.
Korean stops have triplets of phonologically distinct, homorganic plosives at
three different places of articulation: bilabial, alveolar and velar. A three-way
distinction of both manner and place of articulation differentiates the nine
plosives. At each place level, one manner is distinct from the other two by
two acoustic characteristics: closure duration and aspiration duration. This
study was done on 8 dysarthria patients (mean age 41.7 years) and & age-
and gender-matched normal adults (mean age 40.9 years). Subjects produced 9
Korean stops, /p, p*, p, t, t, t" k, k', K"/ in VCV circumstances, 3 times for
each stop. The preceding and descending vowel was /a/ in all cases. All

speech samples were recorded in a digital recorder and closure duration,
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aspiration duration and closure duration rate were acoustically analyzed by
Multi-Speech model 3700 and Praat. All analyzed data were statistically
analyzed by non-parametric Mann-Whitney measure and repeated measures of
ANOVA.

The results were as follows: (1) The closure duration of all stops was
significantly longer in the dysarthria group than in the control group; (2) The
aspiration duration of all stops except /aka/ was longer in the dysarthria group
than in the control group, but the difference was not significant; (3) The ratio
of closure duration to closure-aspiration combined duration was significantly
higher in the patient group than in the normal control group; (4) The control
group could produce closure and aspiration durations distinctively according to
the manner, aspirated, tense and lax at each place. However, the dysarthria
group could produce closure durations distinctively according to the manner at
only one place level, alveolar. On the other hand, the patient group was able to
produce aspiration duration distinctively according to the manner at all place
levels; and (5) The control group could produce closure and aspiration duration
distinctively according to the place, bilabial, alveolar and velar at two kinds of
manners, tense and aspirated manners. However, the dysarthria group was not
able to produce significantly distinctive closure duration according to the place
at any manner. In addition, the patient group could produce aspiration duration
distinctively according to the places at only the tense manner.

These results indicated that the dysarthria group had difficulty in
coordination between laryngeal and supra-laryngeal mechanisms and that it
was better in aspiration than in tense aspects. The study findings presented
here are expected to have clinical significance because this study targeted all 9

Korean stops and all dysarthria groups.

Key words: dysarthria, intelligibility, acoustic analysis, stops, closure duration,

aspiration duration, articulatory place, articulatory manner
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