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Abstract

Background: effectiveness of the sonorous tongue vibration technique (STVT). Aim: to investigate the
sensations and the vocal and laryngeal impact produced by the sonorous tongue vibration technique.
Method: The STVT was performed in three sets of fifteen repetitions, in maximum phonatory duration
using a normal tone and intensity - with 30 seconds intervals of passive rest between each set. Twenty-
four women aged between 20 and 30 years and with no vocal complaints participated in the study. All
participantswere submitted to alarynx eval uation through videol aryngostroboscopy examination; auditory
perceptual and acoustic analysis of the voice, before and after using the STV T, by means of the Multi-
Dimensional Voice Program (MDVP), Model 5105 and Real Time Spectrogram, from Key Elemetrics.
Results: after using the STV T, astatistically significant difference was observed interms of : improvement
of voicetype; focus of vertical resonance; vocal quality; predominance of positive sensations, maintenance
of thelarynx images parameters (glottis closure, laryngeal vestibule constriction, symmetry and amplitude
of vocal folds vibration); increase in fundamental frequency; improvement of spectrographic evaluation
parameters, in Broadband and Narrowband filters; and improvement of media vestibule constriction
according to increase in STVT duration. Conclusion: the STVT maodifies the glottal source and the
resonant filter.

Key Words: Voice; Voice Training; Voice Quality.

Resumo

Tema: aeficaciadatécnicade vibragdo sonorizadadelingua(TV SL). Objetivo: investigar o impacto vocal
elaringeo e as sensagBes surgidas frente a execugdo datécnicade vibrag&o sonorizada de lingua. Método:
a TVSL foi aplicada em trés séries de quinze repeticbes, em tempo maximo de fonagdo com tom e
intensidade habituais, com interval os de 30 segundos de repouso passivo entre cada série. Participaram do
estudo 24 sujeitos, do sexo feminino, com idades entre 20 e 30 anos, sem queixas vocais. Todos esses
individuos foram submetidos a avaliagéo da laringe, por meio do exame de videolaringoestroboscopia,
analise perceptivo-auditivae aclsticadavoz, por meio dos programas Multi-Dimensional Voice Programa
(MDVP), Model 5105 e Real Time Spectrogram, da Key Elemetrics, antes e apds a execugdo da TVSL.
Resultados. apds a execucdo da TVSL evidenciou-se diferenca estatisticamente significativa para: a
melhora do tipo de voz; do foco de ressonancia vertical; da qualidade vocal; o predominio de sensagGes
positivas; amanutencdo dos parametros dasimagens laringeas (fechamento gl 6tico, constri¢ao do vestibulo
laringeo, amplitude e simetria de vibragdo das pregas vocais); 0 aumento da freqliéncia fundamental; a
melhora de parametros da avaliagdo espectrogréfica, em filtros de Banda Larga e Banda Estreita e a
melhora da constricdo medial do vestibulo, conforme o aumento do tempo de execugdo da TVSL.
Conclusdo: a TV SL apresenta modificagdes sobre a fonte gl6tica e sobre o filtro ressonantal.
Palavras-Chave: Voz; Treinamento Vocal; Qualidade Vocal.
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I ntroduction

With technol ogical advancesinlaryngology and
modern instrumentsfor voice assessment, scientific
research in voice was intensified in an attempt to
improve knowledge on vocal tract functioning,
diagnosis of vocal problems and effectiveness of
voice therapy (1). Thus, the Speech Pathologist
specialized in voice, must seek, each timemore, for
information and recycling, and present scientific
evidence resulted from speech therapy
interventions that promote a healthy and
appropriate use of voice of individual s participating
in Speech-Language Pathology treatment.

Among many rehabilitation techniques, the
sonorous tongue vibration technique (STVT) is
greatly accepted among Speech Therapists, both
for its efficacy in different voice disorders and for
its easy application (2). However, such technique
popularity also means that many individuals use
the STVT without prior Speech Therapy
orientation. Theindiscriminate indication islikely
toimpair expected performance and cause damage
to the voice of theindividual.

In scientific literature review, studies that
investigated the STVT effectiveness are found. In
these studies, the technique is described as
effective for specific laryngeal disorders, but few
studiesreport detailson implementation and effects
on larynx and voicein different populations. Thus,
the purpose of this study was to investigate the
voice and laryngeal impact and the sensations
arising fromthe STVT in partici pantswithout vocal
or laryngeal complaints and alterations and to
compare the variables of the study with the STVT
duration.

Method

The study was approved by the Research Ethics
Committeeof UFSM, under protocol number 149/2004.
Datacollectionwasinitiated after dl participantsread
and signed a Term of Free and Informed Consent,
according to Resol ution 196/96.

Initialy, speech sample collection was performed
with the participant producing the sustained vowel /
a. In this evaluation, the participant was standing
and the microphone was positioned at an angle of 90
° fromthemouth, with adistance of 4 centimeters(cm)
maintained between the microphone and the mouth.
The following materials were used: digital recorder,
model MZ-R7000DPC from Sony; Sony Mini Disc;
unidirectionad microphone, modd 57 A, from Shure; a
pedestal; and a stopwatch from Céssio.

Following speech data collection, the
videostroboscopy examination was initiated by the
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introduction ontheoral cavity of arigidlaryngoscope
type Hopkins, with angulation of 70 degrees, without
the use of anesthetic. Recording was made onaVHS
tape. The participant produced the sustained vowe! /
€ and, following, thevowd /i/ on modal voiceregister,
after deep inhale until the end of exhale. In this
evaluation, the same angle and distance from the
larynx, and the same type of vocal emission for al
participantswere carefully maintained.

After the eval uation described above, participants
wereingtructed to producethree seriesof STVT, with
fifteen repetitions each. For the production,
participants should inhale deeply and makethetongue
vibrateuntil theend of ex-hde, without using reserved
air, comfortably, on habitua medium tone, without
pitch or loudness elevation, besides controlling
rhythmalong all exercises.

There was an interval of 30 seconds of passive
rest - when participants remained in silence - after
each st of fifteen repetitions. Participantswere seated
and did not ingest water or any other substanceduring
implementation of STVT.

All evauations were performed before and after
theimplementation of STV T inorder to verify possible
alterations on laryngea and voca parameters. The
total productiontimeof threeseriesof STVT wasaso
timed in order to verify its possible influence on the
analyzed parameters. After this phase, participants
answered a questionnaire concerning the perceived
sensations post-STVT.

Together with speech sample, the voice auditory
perceptua analysis was performed by three Speech
Therapistswith yearsof experienceinvoicedisorders.
Each Speech Therapist conducted the assessments
without knowing which of the samples referred to
productions before or after the STVT. During this
assessment, thefollowing parameterswere eval uated:
voice type, resonant focus, pitch, loudness and
production quality.

Acoustic measures were performed using the
Multi-Dimensiond Voice Program (MDVP) fromKay
Elemetrics. The obtained measureswere: fundamental
frequency (f0), Harmonicsto-NoiseRatio (HNR), Fitch
Perturbation Quotient (PPQ) and Amplitude
Perturbation Quotient (APQ).

Vauesconsidered referencein Brazil - 150to0 250
Hz for women (3) - were used to measure the
fundamental frequency. Other parametersof normdity
werecbtainedfromMDVP-Modd 5105: HNR (0.11),
PPQ (0.36%0), APQ (1.39%).

The same speech sample was used on the Resl
Time Spectrogram Program, from Kay Elemetrics, for
the performance of spectrographic analysis. The
following parameters were evaluated on broadband
filters: formants intengity; high frequency intensity;
intensity across the vocal spectrum; definition of
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formants, and spectrum regularity. The parameters
evaluated on the narrowband filters were: high
frequency intensity; intensity across the speech
spectrum; harmonics definition and spectrum
regul arity. Two Speach Therapistswho had knowledge
about when the assessment was conducted - before
or after the STVT - individualy performed theprevious
analysis.

The following parameters were analyzed on the
laryngoscopic evaluation: glottic closure; vibration
amplitude; laryngeal vestibule constriction and
symmetry of voca folds vibration. The anaysis of
laryngeal imagesprior and post-STV T wereperformed
by Otolaryngologists. Each Otolaryngologist
performed the eval uation by observation of laryngesl
imagesrecorded side by sideon DV D, of productions
of thefirst vowels/e/ and /i/, being that professionals

were not aware of when the images were recorded -
beforeor after STVT.

Data were tabulated and statistically analyzed
using Chi-Square; Binomia test; and Analysis of
Variance (ANOVA). Thesgnificanceleve of 5% was
used on the conclusions.

Results

Twenty-four women, non-professional of the
field of voice, with an average age of 25 years, with
no laryngeal or voice complaints or aterations
participated in the study. The most relevant results
inthisstudy are presented ontables1, 2 and 3. The
statistically significant results are marked with *.

TABLE 1. Auditory Paceptual Analys s Laryngeal Images and Subjedive Sensations POST-STVT

Auditory Perceptua Anaysis INCREASE DECREASE MATNTATNENCE
\oice Type 50% (Chi-Sguare: p=0,0012*) 8% 42%
Vertical Resonant Focus 59% (Chi -Square: p=0,0012*) 8% 33%
Production Quality 45% (Chi-Square: p=0,0284*) 13% 42%
Larynged Images INCREASE DECREASE MAINTAINENCE
Glattis Closure - A% 96% (Binomial: p=0*)
Vibration Amplitude 8% 13% 79% (Chi -Square: p=0,000*)
Larynged Vestibule Closure 1% - 96% (Binomial: p=0%)
Vibration Symmetry - - 100%
Subjecti ve Sensati ons POST- POSITIVE NEGATIVE MAINTAINENCE
STVT
Number of Participants 58% ( Chi-Sguare: p=0,0001*) 21% 21%
TABLE 2. Speech Acoudical Analysis PRIOR and POST-STVT
Acoustical Andysis PRIOR-STVT POST-STVT NORMALITY
(meanvalug (mean va ue)
Fundamental Frequency 20349 Hz 211,06 Hz 150-250 Hz
(“1t" student: p=0,005*)
Hamonics-to-Noi se Ratio 0,14 0,13 0,11
Pitch Paturbaion Quotient 0,56 0,56 0,36
Amplitude Perturbati on 2,46 235 1,39
Quotient
Spectrogrgphic Evaluation on INCREASE DECREASE MAINTAINENCE
Broadband fil ters
FormantsItensty 50% (Chi -Square: p=0,0010*) 1% 46%
Intengty along Voca 54% (Chi-Square: P=0,0007*) 1% 42%
Spectrum
Formants Definition 62% (Binomial: P=0,0416%) 0% 38%
Spectrum Regularity 63% (Chi-Square: P=0,0001*) 3% 4%
Spectrogrgphic Evaluation on INCREASE DECREASE MAINTAINENCE
Narrowband filters
Harmoni cs Definition 58% (Chi-Square p=0,1241) 0% 42%
Spectrum Regularity 58% (Chi -Square: p=0,0003*) 1% 38%
TABLE 3. STVT Duration X Sudy Variables
STVT Duration x Sudy INCREASE DECREASE MAINTAINENCE

Varisbles

Larynx Vegtibule Constriction

1% (ANOVA. p=0,007")

- 96%
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Discussion

Itisknown that the voicetypeisrelated to the
motor adjustments employed such onvocal cords
and larynx as at theresonance level (4,5). Thus, it
is perceived that STVT acts directly at those
levels, which was evidenced by the increase on
auditory perceptual parameters (Table 1). These
results reinforce the indication of the technique
in order to: provide abetter balance of functional
vocal production; facilitate a production with
normal tension and balanced on resonance;
improve voice quality and organize the muscles,
reducing the noise associated with phonatory
production (2,6,7,8).

With regardsto the resonancefocus, the STVT
was equally effective. The resonant system is
controlled by differences in shape and tension of
the vocal tract and the resonance effect depends
on the manner in which the individual modifies
the laryngeal signal passing through supraglottic
cavities (5,6). Thus, it is noticed that STVT
promotes an intense vibration of the entire
cartilaginous skeleton, helping to release the
pharynx tension and reducing the phonatory
effort. Thereis agreement on the literature about
the STVT indication. The STVT brings voice up
to the mask, projects it upwards and outwards
and makes it "rich and full" - that is, reduces the
noise of the laryngeal signal spectrum and
increases the number of amplified harmonics
(6,7,8).

Improvement in vocal quality was evidenced
in this study proving, once more, that the STVT
acts on the mucosaal so as normotension regul ator
of vocal folds muscles. With thetonguevibration,
STVT may have contributed to adecrease on vocal
folds compression or even to a decrease on
laryngeal vestibule constriction, which would
favor amore stable emission.

No statistical significance was found when
comparing the technique execution duration with
the results of auditory perceptual analysis. These
datadiffer from results of another study (2) - which
showed significant deterioration in voice quality
of the participants asthe execution time of STVT
increased. Thisfact may be dueto differenceson
methodologies. In the present study, avocal rest
of 30 seconds between each set was used, which
may have contributed to the better results of
auditory perceptual analysis presented by the
participants. The vocal rest may also have
provided a recovery of larynx intrinsic muscles,
in function of the suppression of muscle activity
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which constitutes passive rest (9). The execution
time of STVT on the present study was variable,
being conducted according to the maximum
phonatory duration of each participant. This
duration varied according to vital capacity and
pneumophonic coordination, unlike the study cited
above (2) that tested each participant for auniform
and continuous duration.

The impression that an individual has on his/
her own voice, as well as on signs and symptoms
reported, are important data for the devel opment,
by the Speech Therapist, of avoice rehabilitation
program (10). According to results of the present
study (Table 1), other authors (11) also evidenced
the predominance of positive signs post-STVT.
Participants claimed that, after STV T, voice was
better and more projected, there was production
facility, and the effect in voice quality was
immediately noticeable.

Significant differences are not noticed when
comparing the subjective sensations post-STVT
to the technique execution duration time. In
contrast, in another study (2), authors reported
that after three minutes of application for women
and five minutes for men, therewasanincreasein
undesirablelaryngeal and vocal sensations. These
results highlight the need to also consider other
aspects of the STVT prescription, such as vocal
resistance, mode of techniqueimplementation and
number of repetitions.

When relating the results of laryngeal images
analysisto STVT execution duration (Table 3), a
significant increase on medial vestibule
constriction was observed (presented by one
participant) as the duration of STV T increased. It
is known that the vestibular folds are formed by
vestibular ligaments and covered with mucosa. In
its lower region, there are some fibers of the
superior beam of the thyroarytenoid muscle (TA)
and its contraction allows medialization of
vestibule folds (12,13). Thus, as one of the
purposes of applying STVT is the facilitation of
production with normal tension, it is deduced that
thetechnique providestherel ease of the TA muscle
and its beams hypertension, pushing the vestibule
folds away and leaving the mucosa loose and
relaxed to vibrate.

Authors (9) indicate that the application of
vocal exercisefor ten minutes, threetimesdaily is
ideal for agood muscle conditioning. In the present
study, the participant who presented medial
vestibule constriction conducted the STV T during
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7.52 minutes (the longest duration), approaching
the conditioning time proposed by previously
cited authors. Thus, the laryngeal vestibule
normotension could be seen as a condition of
tension equilibrium or of an unconditioned
hypertension. Although an isolated case, the
statistical significance of the fact draws attention
to the rethinking of STVT indications. This fact
also highlights the need for more studies that
confirm the effectiveness of this technique
associated with its execution time in the presence
of vestibule constriction, aswell aswhich duration
and number of executions of a particular vocal
technique are necessary for changesin larynx and
vocal patterns.

The acoustic evaluation, from the clinical point
of view, complements the findings observed on
the auditory perceptual analysis and on the
laryngoscopic evaluation (14,15,16). Therewasa
significant increase on fundamental frequency
post-STVT (Table 2). These data do not agree to
those of a study (17) with participants without
vocal complaints submitted to one minute of
STVT. Theauthorsjustify thefindings by the fact
that participants did not present mucosa
alterations and that they produced emission of
sustained vowel at habitual pitch, which would
indicate no change in tension and length of the
vocal cords, responsible for modification of the
fundamental frequency.

Accordingtotheliterature (2,6,17), theSTVT
presents normotension action on laryngeal
muscles. The fO increase can occur due to a
decrease on TA tension, relieving its contraction
and decreasing its weight through a more
harmonic distribution of muscleforcesamong other
intrinsic muscles. This fact can be reinforced by
other data of the present study, such astheincrease
of laryngopharyngeal resonance. Thus, this
increase in fO seems to confirm the STVT
normotension role, much more than only indicate
that there is fO heightened - which is reinforced
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by the statistically significant pitch maintenance
post-STVT.

The spectrograph analyzes the acoustic wave
initsbasic components, reflecting datarelative to
glottal source and vocal tract (6). For the vocal
spectrographic analysis in Broadband, the
significant increase of several parameters was
confirmed (Table 2). Theseresultsagree with other
studies (18) which also verified an increase on
acoustic energy with alarger number of harmonics
post-STVT. Other researchers (8) observed an
increase on the number of harmonics and a more
defined range of harmonics in the spectrum post-
STVT in acase of vocal nodules. Another study
(19) observed a more defined spectrograph and
larger amount of energy in the high frequency
region of the spectrum after threeminutesof STVT
in participants without vocal complaints.

Asfor the parameters analyzed in Narrowband
(Table 2), a more regular tracing was observed.
Another author (17) a so presented significant data
on higher harmonicsregularity with atendency of
noise component decrease. In this study, authors
found no statistical significance in relation to
harmonic regularity and noise on the high area of
the spectrum after STVT. They verified statistical
significance only after thelipsvibration technique.

Conclusion

The application of three sets of fifteen
repetitions of STVT, with rest, promoted changes
on larynx and voca parameters of participants of
the present study. Thus, the Speech Pathologist
should consider the variables time and method of
implementation, aswell asindividual differencesof
participants, for prescription of the technique in
Speech Pathology clinics.
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