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= Abstract =

Speech Characteristics of Patients with Cleft Palates Based on
Objective Measurements

Hea Suk Park, M.D.,* Hong-Shik Choi, M.D.,** Hyun-Gi Kim, Ph.D.***

Speech Therapy Section of the Rehabilitation Center,* Severance Hospital,
Yonsei University College of Medicine, Seoul, Korea
Department of Otorhinolaryngology,™™ The Institute of Logopedis & Phoniatrics,
Yonsei University College of Medicine, Seoul, Korea
Department of Clinical Speech Pathology,*** Institute of Speech Science, Chonbuk National University,
Seoul Korea

Speech characteristics of patients with cleft palates are resonance disorders, articulatory disor-
ders and voice disorders. The purpose of this study is to find the acoustic, physiological and
articulatory characteristics of cleft palate speakers. Thirteen control groups and 3 cleft palate
patients participated in this experiment. Test words were composed of simple vowels and con-
sonants imbedded in low vowel /a/, /p‘ap’i/ and /sasi/ according to the evaluation experiments.
CSL, Video fluoroscopy, Fiberscope and Nasometer were used to analyze VOT, vowel formants,
profiles of articulator, VP port images and nasalance. The results are as follows : (1) The nasalance
of cleft palate patients in the high vowel /i/, stop sounds and fricative sounds were 60%, 34.8%
and 44.1%, respectively. These values were higher than those of the control group. (2} Posterior
articulatory movements /k’a/ in patients with cleft palates showed backward movement in com-
parison with the control group on Video Fluoroscopic images and palatograms. These results
suggested that patients with cleft palate have the compensatory oral sounds to close the VP port.
(3) The VOT in patients with cleft palates was longer than that of the control group.

KEY WORDS : VOT - Nasalance - Palatogram - Misarticulation.
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Table 2. Test Utterances

Instruments

Test words

Video Fluoroscopy

Stops : fata/, /at’a/, [athq/. [aka/, /ak’a/. /akha/
Affricated : /aca/, /ac’a/, /acha/
Fricatives : /asa/, /as'a/

Physiological evaluation

Fiberscopy

Vowels : /a/, /e/. [il. /o], Iu/
Stops : /p'ap’i/ sustained sounds
Fricatives : /sasi/ sustained sounds

Articulation evaluation Palatography

Stops : fata/, /at'al/, Jatha/, Jaka/, /ak'a/,/akha/
Affricated : /aca/, /ac’'a/, Jacha/
Fricatives : /asa/, /as'a/

CsL
Acoustic evaluation

Stops : /ata/, /at'a/, /atha/, Jaka/, fak'a/, [akha/
Affricatives : faca/, /ac’a/. /acha/
Fricatives : /asa/, Jas'a/

Nasometer

Sustained vowels : /a-/, fe-/. [i-], o/, Ju-/
Syllabic repeated words : /p'ap’i/ /'sasi/

Fig. 1. Profile of articulatory motion of /ak’'a/ using Video fluoroscopy. (A) Preceding vowel /a/. (B) Hold of pharyn-
geaiized stop of /k’/ (C) Release of pharyngedlized stop of /k’/ (D) Following vowel /a/.
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Fig. 2. VP port images in patient with cleft palate C.Y.J :
(A) /if in sustained vowels. /a-/, fe-f. [i-/. Jo-/. fu-/
(B) /p’a/ in sustained consonants /p'ap’i/
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Palatogram of alveolar stop /1/
Control Patient with cleft palate

Palatogram of alveolar stop /t'/
Control Patient with cleft palate

Palatogram of velar stop /k'/
Control Patient with cleft paiate

Fig. 3. A : Linguat-palatal contact of /f'a/ in normal person, B : Lingual-palatal
contact of /t'a/ in patient with cleft palate C.Y.J.. C : Lingua-palatal
contfact of /s’a/ in normal person, D : Lingual-palatal contact of /s'a/ in
patient with cleft palate C.Y.J., E : Lingua-palatal contact of /k'a/ in normal
person, F : Lingual-palatal contact of /k'a/ in patient with cleft palate C.Y.J.
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Table 3. Comparison of sound duration (VOT) between control group and patient (unit : ms)

Con. Stop Affricative Fricative
Sub. Lenis Fortis Asp Lenis Fortis ~Asp Lenis Fortis
Patient 58.6 234 74.3 85,7 459 126.5 184 257.5
Control 419 18.0 59.9 75.5 36.6 76.5 81.5 73
Control Patient with cleft palate

" Antiresonance.

Nasal emission

Fig. 4. A : Spectrogram of /ak’'a/(leff), /at’a/(center) and /ac’'a/(right) in normal adult, B : Spectrogram of /ak’a/
(left), /at'a/ (center) and /ac’'a/ (right) in patient with cleft palate. Arrow () shows the nasal emission.
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DURBATION 1 4 (Sac.)

Fig. 5. Nasalance of low vowel /a/(left) and high vowel
/if (right) in patient with cleft palate.

0 1 1
p'ap’l sasl

odEz o tEZ

Fig. 6. The comparison of nasalance of stop and frica-
five sound between control and patient.
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