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Purpose: to identify the immediate effect of the sonorous tongue-trill technique associated with tonal
variation on the vocal range profile of chorists, analyzing time spent on choral singing, voice types and
eXercises.

Methods: quantitative cross-sectional study, with 13 singers, eight women and five men, mean age of
39+ 20.11 years, with different voice types. The vocal range profile was obtained using Vocalgrama
software (CTS Informética). Samples were collected at three different times: before, after one minute and
after two minutes of applying the sonorous tongue-trill technique associated with tonal variation.

Results: six chorists (46.2%) showed an increase in vocal range profile after two minutes of the techni-
que. Sopranos and tenors obtained higher mean vocal range profile at any of the three times considered.

Conclusion: the sonorous tongue-trill technique associated with tonal variation had no effect on the vocal
range profile of the chorists under study. However, time spent on exercises and voice types seemed to
have an influence on the results.
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Objetivo: identificar o efeito imediato da técnica de vibragdo sonorizada de lingua associada a variagao
tonal sobre o perfil de extensdo vocal de coristas, analisando o tempo de pratica de canto, naipe e tempo
de execugdo do exercicio.

Métodos: estudo transversal quantitativo, com 13 cantores, sendo oito mulheres e cinco homens, com
média de idade de 39+20,11 anos, pertencentes a diferentes naipes. O perfil de extensdo vocal foi obtido
a partir da andlise pelo software Vocalgrama da CTS Informatica. As amostras foram coletadas em trés
momentos: antes, apds um minuto e apos dois minutos de aplicagdo da técnica de vibragao sonorizada
de lingua associada a variacao tonal.

Resultados: seis coristas (46,2%) aumentaram o valor do perfil de extenséao vocal, apos dois minutos de
execucao da técnica. Os naipes sopranos e tenores apresentaram valores médios maiores do perfil de
extensao vocal apos dois minutos de exercicio. Em relagéo ao tempo de pratica de canto, néo houve dife-
renga entre 0s grupos no valor do perfil de extenséo vocal em nenhum dos trés momentos considerados.

Conclusao: a técnica de vibragdo sonorizada de lingua associada a variagdo tonal ndo interferiu no perfil
de extensdo vocal dos coristas estudados. Entretanto, o tempo de execugao do exercicio parece influen-
ciar nos resultados.

DECRITORES: Canto; Avaliagdo; Acustica; Treinamento da Voz; Resultado do Tratamento




INTRODUCTION

The voice of choristers is characterized by rich
details in resonance, sound amplification and vocal
range, such that the voice is emitted in a refined and
harmonious manner, since this singing style does not
allow a change from the original sound of the music '2.

In addition to exhibiting a heterogeneous dynamic
that involves different age ranges, as well as amateur
and professional singers, choristers are classified into
voice types according to their specific vocal qualities.
Moreover, they perform different adjustments to their
larynx and vocal tract to reach the goal determined
by the music and the conductor, in terms of quality,
expression, vocal range and dynamic range'3+,

However, before singing it is essential to warm up
the vocal cords, since this allows the preparation and
association between the respiratory, laryngeal and
resonant systems, in addition to favoring longevity and
vocal health, enhancing quality and increasing voice
frequency and intensity®”.

One of the exercises performed in vocal warm up
is the Voiced Tongue-Trill Technique (VTTT), which
involves the production of a prolonged vibrating /r/
associated with the laryngeal sound. The technique
has been proven in clinical practice and in studies
showing positive results in quality voice emission
and adjustment®*®1°. It may be associated with tonal
variation in the form of vocal warm up exercises, using
ascending scales that promote greater vocal cord flexi-
bility and, consequently, increased vocal range*®.

Vocal range can be assessed by instrumental
software such as Phonetogram or Vocalgram, which
measure and analyze vocal range profile (VRP) via
the minimum and maximum fundamental frequency,
expressed in Hertz (Hz) and semitones (st), as well
as the minimum and maximum intensity, expressed
in decibels (dB). Therefore, VRP is a combination of
measures that allow assessment of maximum phona-
tional frequency range as a function of dynamic
voice range, illustrated on a graph (phonetogram or
vocalgram) whose area can be measured in cm? or
percentages'-'4.

Thus, it is important to underscore that the value
of the vocal range profile area represents not only
the variation in frequencies and semitones that an
individual manages to emit (phonational range), but
also maximum and minimum intensities that can
be reached (dynamic range) during this variation in
phonational range. Thus, a higher-quality and better
performing voice in terms of controlling frequency and
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vocal intensity is often related to a graph with a large
area'.

Tongue-trill exercises are known to benefit vocal
quality3891516 and tonal variation training is used for
vocal warm ups in rehearsals in order to increase
tessitura. In this respect, associating the tonal varia-
tions of vocal warm up exercises, which optimizes
vocal flexibility, with the tongue-trill technique, which
improves balance in voice emission, may influence the
vocal range profile (VRP).

It is important to emphasize that the concepts of
tessitura and vocal range differ, the former including
the deepest bass to the highest treble tones that a
person can produce, while maintaining vocal quality
and comfort>'7'8 whereas range encompasses the
limit of emitted sounds in addition to natural sounds,
that is, total frequencies, from the highest to the lowest
that an individual is capable of producing, irrespective
of quality'"1°.

Vocal range is influenced by factors such as age,
sex, profession, pathologies and laryngeal surgeries'-21,
and vocal training can maximize tessitura°2!.

Therefore, considering that one of the principles
of science is verifying the effect of a treatment??, and
that instrumental resources must be carefully used as
a complement to clinical diagnosis®*?, it is important
to confirm the effect of these associated exercises via
instrumental measures in specific populations, as in the
present study.

Despite knowing that vocal range represents the
physiological limits of the subject and that tessitura
is the most susceptible to improvement with vocal
training, it is important to highlight that the measure
obtained in VRP is not restricted to vocal range, but
rather to the association between measures of vocal
range and vocal intensity?.

Thus, the aim of this study was to identify the
immediate effect of the voiced tongue-trill technique on
the change in vocal range profile in choristers, after one
and two minutes of the technique, considering voice
type, singing experience and time spent on exercises.

METHODS

The study was approved by the Research Ethics
Committee of the Center for Health Sciences of the
Federal University of Pernambuco, under CAAE
number 02751412.0.0000.5208, protocol 76929. All the
participants gave their informed consent before data
collection.
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This is a cross-sectional quantitative study where
fundamental frequency (in Hz) and intensity (in dB)
were measured at the same time in two situations:
before (pre-technique) and after (post-technique) appli-
cation of the voiced tongue-trill technique associated
with tonal variation in ascending and descending
glissandos.

The sample was composed of 13 choristers with
no vocal complaints, mean age of 39 (*20.11) years,
five men and eight women, belonging to the university
choir.

Included in the sample were all the members of the
choir of the Center for Arts and Communication at the
university where the study was developed and who
agreed to take part in the intervention study.

The following exclusion criteria were considered:
exhibiting any vocal complaint during the examination
or unable to perform the voiced tongue-trill technique
associated with scales at the moment of recording.

Since this is a matched pair analysis, that is,
individuals were their own controls, in order to
determine the effect of exercise irrespective of the
performance of each individual before execution of
the technique, the age factor was not considered as
exclusion criterion.

Recordings were made using an HP PC laptop
computer, with a Karsect HT-2 headset microphone,
Andrea Pure Audio USB-AS adaptor™, and noise
reduction technology. Vocal recordings were made in
a clinic waiting room and all precautions were taken to
ensure that the environment was free of external noise
during the recordings. The microphone was kept at a
distance of approximately four centimeters from the
subject’s mouth, at an angle of 452.

The subjects remained seated during data collection
in a comfortable chair, legs bent at a 902 angle, with feet
on the floor, in an air conditioned room. Collection was
divided into six moments, performed by each subject
on the same day for around thirty minutes, as follows.

1) Subjects were asked to emit the vowel /e/ in
ascendant glissando up to the maximum pitch and
descendant to the minimum that they were able to
reach, at the weakest intensity possible; next, the
same emission, at the strongest intensity possible.
Both were recorded on the vocal range profile
(VPR) graph of Vocalgrama software, on weak and
strong intensity curves, respectively, according to
the instructions of the program itself's.
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2) Application of the vocal technique using tongue
-trill exercises associated with the descending
glissando from the subjects’ mean comfortable
pitch to the lowest they can produce, within their
tessitura, in thirty seconds. Next, the same exercise
was conducted for the same length of time, but in
ascending glissando, from the mean to the highest
possible pitch, for a total of one minute.

3) Recording of a new vowel /¢/ emission in ascending
and descending glissando as described in the first
step.

4) Vocal rest for five minutes to neutralize the effects
of the technique.

5) Reapplication of the technique described in step 2,
but with a one —minute duration in both descending
and ascending glissando exercises, for a total of
two minutes.

6) Recording of new vowel /e/ emission in ascending
and descending glissando, as described in the first
step.

First, the singers performed the vibration technique
in descending tonal variation as standard criterion by
researcher consensus. All the recordings were made in
the analysis program itself.

The VPR value at pre and post application of the
technique, calculated by the percentage of the area
occupied in Vocalgrama, was via software analysis.
The result considered is the value presented in “total
summary” (illustrated in the table of values obtained
from the program), which represents the calculation
of phonational range (corresponding to the maximum
and minimum frequencies and semitones) multiplied
by the dynamic range (corresponding to maximum and
minimum intensities) on the weak and strong intensity
curves (according to the method used to obtain VPR
measures).

After the vowel /e/ was recorded in ascending and
descending glissando, the graph showed the points
corresponding to emission, in relation to frequency (on
the x-axis) and intensity (on the y-axis), on two curves:
weak and strong-intensity emissions.

The Shapiro-Wilk test was used to determine
whether the VPR values exhibited normal distribution,
at a significance level of p<0.05.

The Wilcoxon nonparametric test for related
samples was used to compare values before and after
application of the technique, for one and two minutes
(pre and post 1; pre and post 2, respectively); the
Mann-Whitney nonparametric tests for two independent



samples and the Kruskal-Wallis test for independent k
samples were applied for intergroup comparison (time
spent singing and between voice types, respectively).
Statistical significance was considered when p<0.05.

RESULTS

Table 1 shows the characterization of the sample
according to voice types and time the choristers spent
singing. Most of the participants in the present study
were sopranos.

The mean ages of the choristers, distributed by
voice type were: 44.67 (+20.72) years, 39.5 (£24.75),
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23 (+4.24) and 39 (*£20.11) years, respectively for
sopranos, contraltos, tenors and bass.

Table 2 contains the individual values (%) of the
vocal range profile (VRP) pre and post-application of
the technique for one or two minutes of the exercise,
as well as the difference between the values obtained
pre and post-technique. Of the 13 choristers, only three
(283.08%) exhibited an increase in VRP after one minute
of the technique and the remainder showed a decrease
in value.

After two minutes, six choristers (46.16%) exhibited
arise in VRP. However, the difference between pre and
post-technique was not significant.

Table 1. Distribution of singers according to voice types and singing experience, n=13

Voice type 10 years or more Less than 10 years Total
n (%) n (%) n (%)
Soprano 5 38.4 1 7.7 6 46.1
Contralto - - 2 15.4 2 15.4
Tenor 1 7.7 1 7.7 2 154
Bass 1 7.7 2 15.4 3 23.1
Total 7 53.8 6 46.2 13 100.0

n=number of subjects

Table 2. Distribution of individual values of vocal range profile, at pre-technique (pre) and after one (post 1) and two minutes (post 2) of

the voice tongue variation technique

Voice type Pre VRP Post 1 PRV Pre X post Post 2 VRP Pre X post
(%) (%) difference (%) difference
9.12 8.98 -0.14 7.11 -2.01
9.82 8.97 -0.85 8.72 -1.10
Soprano 9.76 10.87 + 1.1 13.17 + 3.41
10.65 8.57 -2.08 11.16 + 0.51
9.26 10.49 +1.23 9.10 -0.16
8.92 6.62 -2.30 13.17 +4.25
Contralto 12.53 12.28 -0.25 11.43 -1.10
11.10 10.21 -0.89 8.75 -2.35
Tenor 10.12 10.29 +0.17 14.25 +4.13
11.42 6.89 -4.53 7.87 -3.55
8.92 7.41 -1.51 9.04 +0.12
Bass 8.97 8.87 -0.10 11.24 +2.27
15.44 11.06 -4.38 10.50 -4.94
Total mean 10.46 9.35 -1 10.42 - 0.04**
sd 1.86 1.71 1.82 2.21 2.90

Wilcoxon test — significance level of p<0.05
*0=0.055 **p=0.861

sd = standard deviation

VRP = Vocal range profile
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Table 3 depicts the mean values (%) of the VRP
areas of the singers, pre and post-technique, for one
and two minutes, respectively, distributed according
to the voice types of the choir. After one minute of the
technique, the mean differences in VRP values were

negative, indicating a decrease in area in all the groups.
However, after two minutes, there were positive mean
differences in sopranos and tenors, indicating a rise in
area values for these two voice types.

Table 3. Distribution of mean vocal range profile values, after one (post 1) and two minutes (post 2) of the voiced tongue -trill technique,

according to voice type.

Voice type P"(’O/Y)RP Post1VRP (%)  © 5;,’; r’;‘;fc’e’ Post 2 VRP (%) A 5;;; r’;‘,’fc’f
Soprano 9.59 9.08 2051 10.41 1082
Contralto 11.82 11.25 -057 10.09 173

Tenor 10.77 8.59 -2.18 11.06 +0.29
Bass 11.11 9.11 22,00 10.26 -0.85

VRP = Vocal range profile

The low number of contraltos, tenors and bass
precluded intragroup comparisons. Thus, voice types
were compared, considering VRP values at the three
moments: pre, post 1 and post 2. The results showed
no significant difference in VRP between voice types
(p=0.433).

The mean VRP values, according to singing
experience, at pre and post-moments for one and two
minutes were 9.91%, 9.44% and 10.39% respectively
in the group with up to 10 years of singing experience
and 10.90%, 9.08% and 10.82%, in the group with more
than 10 years. There was no intergroup difference in
VRP values at any of the three moments (p=0.617,
0.688 and1.000, respectively).

DISCUSSION

Studies have shown the benefits of tongue-trill
technique for vocal quality®®'%2”, but did not directly
determine the effect of the voiced tongue-trill technique
(VTTT) associated with tonal variation in scales, as was
done in the present study. Given that this association is
common practice in vocal warm up exercises, studies
are needed to measure the effects of associated
techniques on choristers.

This investigation aims at establishing a better
framework for vocal coaches, singing teachers and
conductors, thereby contributing to speech therapy in
the area.

Moreover, it underscores the importance of testing
the association with techniques, considering the
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physiological effect and applicability of each variation
according to the specific need of the target population?.

Given that one of the purposes of vocal warm up
exercises is to prepare vocal cords for the tasks to
follow and that the characteristics of the individuals
and the task to perform must be considered, exercises
that favor muscle conditioning exercises are used to
prevent injuries and vocal fatigue and improve vocal
flexibility. Therefore, ascending and descending
melodic exercises are included with variations in pitch
and intensity28°,

Thus, ascending and descending exercises were
considered in the present study, given that the subjects
were in the lower (contralto and bass) and higher
(soprano and tenor) ranges. Furthermore, in choral
singing, it is important to have good vocal endurance in
order to preserve vocal quality for the frequency range
established for each voice type?®'.

With respect to method, it is important to underscore
that none of the subjects warmed up before the first
recording so that it would not influence pre-technique
performance. This option considered the effect of vocal
warm up on vocal intensity and pitch®?, given that
the study was on the immediate effect of the exercise
applied.

In relation to the study sample, since this is the first
study that aimed to measure the instrumental effect
of an association of vocal techniques on vocal range
profile, the age of the choristers was not an exclusion
factor, despite the recognized interference of age on
pitch and intensity and the fact that maximum vocal



efficiency is considered to be between the ages of 25
and 45 years>'92132.%,

Thus, this study exhibited high variability in terms
of chorister ages, in all voice types, except for tenors
(table 1). This demonstrates the characteristic of the
choir under study, which belongs to a public university
and therefore contains individuals from different age
groups.

It is important to underscore the use of comput-
erized equipment for acoustic voice analysis, such as
that used to analyze VRP, owing to its usefulness in
documenting and following the progress of singers
and singing students®, in addition to being useful
in measuring the results of vocal warm up exercises,
commonly assessed in a subjective manner34,

With respect to the results obtained, it can be
inferred that the age factor interferes in the perfor-
mance of singers and that future studies that consider
the variables discussed in this research should seek
to homogenize the sample in terms of this criterion.
However, this study did not consider age, in principle to
show the effect of vocal technique and not vocal quality
prior to application of the exercise.

The results of the effect of the VRP technique
shows that there was no difference in either of the two
moments the exercise was applied (Table 2). However,
a number of observations should be made regarding
the following aspects: vocal range, intensity and appli-
cation of the technique.

In relation to vocal range (which is related to the
maximum and minimum limits of voice frequency), it is
known that it is determined by factors not susceptible
to vocal training'®?'%®, However, tessitura is suscep-
tible to change®; thus, since VRP is a measure that
associates intensity and frequency, it is expected that
the technique could increase the values found before
and after its application.

However, since individual analysis showed that PRV
declined in 53.8% of the subjects, it can be inferred
that VTTT, associated with tonal variation, favors vocal
comfort and quality”?' and may promote a phonational
adjustment that causes a decrease in vocal intensity,
or limits vocal range to a comfort level (decline in vocal
frequency). It is important to underscore that since VRP
is analyzed according to the percentage of the area
on the graph, it may exhibit low range and/or intensity
values, irrespective of its displacement in frequency
range. In this study the fact that VTTT was associated
with descending glissandos may have contributed to
lower adjustment of the individual’s vocal potential,
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which may also have contributed to the decreased
percentage on the graph.

To test these hypotheses, it is suggested that future
studies separately assess frequency and intensity and
determine their maximum and minimum limits, as well
as total VRP. Moreover, perception-auditory analysis
of vocal quality at the three moments is essential
to establish the influence of exercise compared to
tessitura and vocal range, primarily because vocal
warm up exercises (tonal variation) and VTTT aim at
widening tessitura?2°.

Sample size should be considered, mainly when
dividing the group into voice types.

In relation to voice types, despite the fact that the
results did not show significant differences, the increase
in the VRP of sopranos and tenors (Table 3) observed
after two minutes of the technique suggest that, since
they have the highest pitched voices in the choir
(females and males, respectively), how the technique
was applied may have had an influence, given that
tonal variations in descending glissandos were applied
first followed by descending glissandos, which may
have favored the more high-pitched voice ranges.
This reinforces the idea that vocal range exercises for
choristers should respect the vocal range and quality of
each voice type.

However, it is important to underscore that in order
to confirm whether the effect of the technique favored
the higher vocal ranges, maximum and minimum
range values (in frequency and semitones) must be
compared, given that VRP values are presented in
percentage of the graph filled.

The apparent increase in VRP in most of the voice
types after two minutes of the technique compared
to one minute suggests that the longer exercise time
seems to generally benefit the voice types. The rise
in VRP after two minutes of exercise compared to
the pre-technique in nearly half the sample seems to
reinforce this hypothesis, corroborating the findings of
another study's. Therefore, it is suggested that for an
increase in VRP, VTTT associated with tonal variations
should be applied for at least two minutes.

The decrease in contraltos at the two moments may
be explained by the small sample size of this voice type
(Table 1).

With respect to intergroup comparison of singing
experience, even though no significant difference was
found between the means, there was an increase in
VRP after two minutes of the technique in the group with
less than ten years. It is suggested that a study with a
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larger sample size be conducted to test the hypothesis
that this specific exercise promotes greater gains in
beginners than in subjects with more experience,
considering that it increases vocal range®.

Individual assessment of choristers, with respect to
duration of the technique, showed a decrease in VRP
in most choristers, after one minute. This result seems
to corroborate the hypothesis that exercise promotes
initial phonational adjustment, allowing greater control
of vocal frequency and intensity in a more comfortable
emission®. This is because there is probably only one
accommodation adjustment for emission after only one
minute of exercise, meaning frequency and intensity
decline initially due to a possible improvement in vocal
quality®s.

Given that the pre-technique moment was
conducted with no vocal warm up or body preparation,
it can be suggested that even though VRP was higher at
this moment, emission may have been less controlled
and after the adjustment caused by the technique, VRP
was lower due to the possible vocal control provided to
the singers.

This may corroborate the hypothesis that vocal

training hinders control of intensity related to
frequency?03536,
Thus, in addition to investigating a specific

population of choristers, this study may contribute by
having compared the effect of VITT in a population
with no vocal alterations and tested the duration of
vocal exercises®.

It is suggested that future studies control the limita-
tions contained in the present study, such as increasing
the number of subjects per voice type, separating the
forms of executing the technique (in ascending and
descending glissandos executed separately) and
controlling the age range of individuals.

CONCLUSION

The results of this study demonstrated that VTTT
associated with tonal variation caused an increase in
VRP values in 46.2% of choristers and a decrease in
53.8% after two minutes of the technique. However,
the difference between pre and post-exercise moments
was not significant.

The VRP values did not differ between groups
according to voice types and singing experience.

Thus, it is suggested that complementary studies be
carried out to determine the effect of the technique on
vocal range, in addition to comparing the results with
perception-auditory analysis of vocal quality.
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Furthermore, other studies are needed, varying the
exercise application methodology, according to the
voice type of the choral.

REFERENCES

1. Avila MEB, Oliveira G, Behlau M. indice de
desvantagem vocal no canto classico (IDCC)
em cantores eruditos. Pr6-Fono R. Atual. Cient.
2010;22(3):221-6.

2. Costa PJBM, Ferreira KL, Camargo ZA, Pinho SMR.
Extensdo vocal de cantores de coros evangélicos
amadores. Rev. CEFAC. 2006;8(1):96-106.

3. Behlau M, Feij6é D, Madazio G, Rehder MI, Azevedo
R, Ferreira AE. Voz Profissional: aspectos gerais
e atuagcado fonoaudiolégica. In: Behlau M. (org).
Voz: O Livro do Especialista. Vol 2. Rio de Janeiro:
Revinter, 2010. p. 334-43.

4. Andrade SR, Fontoura DR, Cielo CA. Inter-relacdes
entre Fonoaudiologia e canto. Rev Musica Hodie.
2007;7(1):83-98.

5. Van Lierde KM, D haeseleer E, Baudonck N,
Claeys S, De Bodt M, Behlau M. The impact of vocal
warm-up exercises on the objective vocal quality in
female students training to be Speech Language
Pathologists. J Voice. 2011;25(3):115-21.

6. Quintela AS, Leite ICG, Daniel RJ. Pratica de
aquecimento e desaquecimento vocal de cantores
liricos. Rev HU. 2008;34(1):41-6.

7. Siupsinskiene N; Lycke H. Effects of vocal training
on singing and speaking voice characteristics in
vocally healthy adults and children based on choral
and nonchoral data. J Voice. 2011;25(4):177- 89.

8. Schwarz K, Cielo CA. Modificacbes laringeas
e vocais produzidas pela técnica de vibragao
sonorizada de lingua. Pré-Fono R. Atual. Cient.
2009; 21(2):161-6.

9. Cielo CA, Schwarz K, Zimmer V, Ribeiro VV.
Evidéncia cientifica da técnica de vibracao
sonorizada de lingua. In: Pré-Fono (org.). Terapia
Fonoaudiologica baseada em evidéncias. Barueri:
Pré-Fono, 2013. p. 341-56.

10. Sampaio M, Oliveira G, Behlau M. Investigacao
de efeitos imediatos de dois exercicios de trato
vocal semi-ocluido. Pro-Fono R. Atual. Cient.
2008;20(4):261-6.

11. Camargo TF, Barbosa DA, Teles LCS.
Caracteristicas da fonetografia em coristas de
diferentes classificagbes vocais. Rev Soc Bras
Fonoaudiol. 2007;12(1):10-7.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Cerceau JSB, Alves CFT, Gama ACC. Andlise
acustica da voz de mulheres idosas. Rev. CEFAC.
2009;11(1):142-9.

CTS INFORMATICA. Vocalgrama: perfil de
extensdo vocal e da fala. Disponivel em: <http://
www.ctsinformatica.com.br/#vocalgrama.
html{paginaProduto!15&1>. Acesso em:
08/01/2014.

Pabon JPH. Objective acoustic voice-quality
parameters in the computer phonetogram. J Voice.
1991; 5(3): 203-16.

Azevedo LL, Passaglio KT, Rosseti MB, Silva CB,
Oliveira BFV, Costa RC. Avaliagcdo da performance
vocal antes e ap0s a vibracao sonorizada de lingua.
Rev Soc Bras Fonoaudiol. 2010;15(3):343-8.

Grillo MHMM, Lima EF, Ferreira LP. A questao
ensino-aprendizagem num trabalho profilatico de
aperfeicoamento vocal com professores. Pré-Fono
R. Atual. Cient. 2000;12(2):73-80.

Cruz TLB, Gama ACC, Hanayama EM. Andlise da
extensdo e tessitura vocal do contratenor. Rev.
CEFAC. 2004; 6(4):423-8.

Roubeau B, Castellengo M, Bodin P, Ragot M.
Laryngeal registers as shown in the voice range
profile. Folia Phoniat. 2004;56(5):321-33.

Vargas AC, Costa AG, Hanayama E. Perfil
de extensdo vocal em individuos falantes
normais do portugués brasileiro. Rev. CEFAC.
2005;7(1):108-16.

LeBorgne WD, Weinrich BD. Phonetogram changes
for trained singers over a nine-month period of
vocal training. J Voice. 2002;16(1):37-43.

Speyer R, Wieneke GH, Wijck-Warnaar IV,
Dejonckere PH. Effects of voice therapy on the
voice range profiles of dysphonic patients. J Voice.
2003;17(4):544-56.

Bragatto EL, Osborn E, Yaruss JS, Quesal R,
Schiefer AM, Chiari BM. Versao brasileira do
protocolo Overall Assessment of the Speaker’s
Experience of Stuttering — Adults (OASES-A). J Soc
Bras Fonoaudiol. 2012;24(2):145-51.

Pontes PAL, Vieira VP, Goncalves MIR, Pontes
AAL. Caracteristicas das vozes roucas, asperas
e normais: andlise acustica espectrografica
comparativa. Rev Bras Otorrinolaringol.
2002;68(2):182-8.

Mehta DD, Hilman RE. Voice assessment:
Updates on perceptual, acoustic, aerodynamic,
and endoscopic imaging methods. Curr Opin
Otolaryngol Head Neck Surg. 2008;16(3):211-5.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Vocal range profile and tongue-trill technique | 633

Olszewski AE, Shen L, Jiang JJ. Objective methods
of sample selection in acoustic analysis of voice.
Ann Otol Rhinol Laryngol. 2011;20(3):155-61.
Behlau M, Madazio G, Feijé D, Pontes P. Avaliacao
de Voz. In: Behlau M. (org). Voz: O Livro do
Especialista. Vol 1. Rio de Janeiro: Revinter, 2008.
p. 85-176.

Andrade PA, Wood G, Ratcliffe P, Epstein R, Pijper
A, Svec JG. Eletroglottographic study of seven
semi-occluded exercises: LaxVox, straw, lip-trill,
tongue-trill, humming, hand-over-mouth and
tongue-trill combined with hand-over-mouth. J
Voice. 2014;28(5):589-95.

Timmermans B, Vanderwegen J, De Bodt MS.
Outcome of vocal hygiene in singers. Curr Opin
Otolaryngol Head Neck Surg. 2005;13(3):138-42.
Behlau M, Madazio G. Voz: tudo o que vocé queria
saber sobre fala e canto — perguntas e respostas.
Rio de Janeiro: Revinter, 2015.

Paparotti C, Leal V. Cantonario: guia pratico para o
canto. Brasilia: MusiMed, 2011.

Amin E, Moura J, Motta L. Intervencao
fonoaudiolégica em cantores. In: Marchesan 1Q,
Silva HJ, Tomé MC. Tratado das especialidades em
Fonoaudiologia. Sao Paulo: Roca, 2014. p. 214-21.
Vargas AC, Costa AG, Hanayama EM. Perfil
de extensdo vocal em individuos falantes
normais do portugués brasileiro. Rev. CEFAC.
2005;7(1):108-16.

Rocha TF, Amaral FP, Hanayama EM. Extensao
vocal de idosos coralistas e ndo coralistas. Rev.
CEFAC. 2007;9(2):248-54.

Amir O, Amir N, Michaeli O. Evaluating the influence
of warmup on singing voice quality using acoustic
measures. J Voice. 2005;19(2):252-60.

Koishi HU, Tsuji DH, Imamura R, Sennes LU.
Variacao da intensidade vocal: estudo da vibragao
das pregas vocais em seres humanos com
videoquimografia. Rev Bras Otorrinolaringol.
20083;69(4):464-70.

Elliot N, Sundberg J, Gramming P. What happens
during vocal warm-up? J Voice. 1995;9(1):37-44.

Rev. CEFAC. 2016 Maio-Jun; 18(3):626-633



