N
N

N

HAL

open science

Can subglottal pressure be estimated from intra-oral
pressure in speech and singing ?

Nathalie Henrich Bernardoni, Aude Lagier, Benoit Amy de La Breteque,

Antoine Giovanni

» To cite this version:

Nathalie Henrich Bernardoni, Aude Lagier, Benoit Amy de La Breteque, Antoine Giovanni.
subglottal pressure be estimated from intra-oral pressure in speech and singing?. NYU International
Voice Symposium, Jan 2012, New York, United States. hal-00769538

HAL Id: hal-00769538
https://hal.science/hal-00769538

Submitted on 2 Jan 2013

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

Can


https://hal.science/hal-00769538
https://hal.archives-ouvertes.fr

Can subglottal pressure be estimated from intra-oral pressure in speech and singing ?
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The direct measurement of subglottal pressure is challenging, because it requires a very invasive
approach. It consists in placing a pressure transducer below the glottis by tracheal puncture between
the cricoid cartilage and the trachea first ring. Other methods have been proposed, which estimate
the subglottal pressure using less invasive approaches. The most common one is to estimate
subglottal pressure from intra-oral pressure measured during the closed phase of voiceless
consonants (Smitheran & Hixon, 1981; Hertegard et al., 1995). This approach has been validated in
the case of normal speaking voice. However, few studies have explored its validity for soft or loud
voice, for whisper or pressed voice, and in the case of singing.

This study explores the possibilities and limitations of estimating subglottal pressure from intra-oral
pressure in speech and singing. Two subjects (a speaker and a trained singer) were recorded while
uttering CV segments (plosive consonant followed by a vowel) with different voice qualities
(normal, soft, loud, whisper, pressed). The singer sung sentences at several pitches covering his
comfortable tessitura in the two main laryngeal mechanisms. Two recording sessions were
conducted with a one-year time interval in between. Several methods for estimating subglottal
pressure from intra-oral pressure signal are compared. A good agreement between estimates and
direct measures is found in many cases. Bad agreement may be found in the case of soft phonation,
for productions in laryngeal mechanism M2, and in the case of pressed speech.

References

Smitheran JR, Hixon TJ. (1981) A clinical method for estimating laryngeal airway resistance during vowel production. J
Speech Hear Disord. 46(2):138-46.

Hertegard S, Gauffin J, Lindestad PA. (1995) A comparison of subglottal and intraoral pressure measurements during
phonation. J Voice 9(2):149-55.



