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Summary: Objective. This study aims to propose and analyze the effect of a voice therapy program (VTP) in women
with behavioral dysphonia.

Materials and Methods. This is a controlled, blinded, and nonrandomized cohort study. Participants of this study
were 22 women with behavioral dysphonia divided into two groups: G1, 11 women with behavioral dysphonia who
received the VTP, and G2, 11 women with behavioral dysphonia who did not receive any intervention. Before and after
6 weeks, the outcome variables evaluated in both groups were auditory-perceptual evaluation of the global degree of
vocal quality (vowel /a/ and counting), instrumental acoustic parameters, Voice-Related Quality of Life, vocal and larynx
symptoms, and musculoskeletal pain. The statistical analysis used the Wilcoxon, chi-square, and Mann-Whitney tests
(P <0.05).

Results. After 6 weeks, we observed a significantly higher improvement in the general degree of vocal deviation in
vowels, a reduced FO and symptom of “fatigue while talking” in G1, and an increased “shoulder” pain intensity in G2.
Both groups showed improvement in the socioemotional domain of Voice-Related Quality of Life. In addition, the com-
parison between the groups showed a significantly greater reduction in fundamental frequency and the “voice loss”
symptom in G1 compared with G2.

Conclusions. The VTP using semioccluded vocal tract exercises obtained a positive effect on voice quality, symp-
toms, and musculoskeletal pain in women with behavioral dysphonia. The proposal, based on the taxonomy of voice
therapy, seems to have promoted a phonatory balance, muscle relaxation, and improvement in the vocal resistance of

this population.
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INTRODUCTION
Voice disorders are usually characterized by changes related to
pitch, loudness, or voice quality, which might limit communi-
cation efficiency and generate physical, emotional, or social
impairment to the speaker.' There is no standard classification
of dysphonia'; however, the current international proposal divides
it into behavioral and organic.?

Behavioral dysphonia is a voice change with an etiology di-
rectly related to the use of the voice.>* It can affect the individual
at different levels, such as respiratory, glottal, resonance, and
articulatory, and can affect coordination between levels.” Besides,
behavioral dysphonia can generate voice and larynx symptoms,’
discomfort, and pain in the laryngeal and cervical muscles.*’
Among the vocal characteristics of these patients, we can find
upper breathing patterns; hard vocal attacks; voice quality changes,
characterized especially by roughness and strain; as well as an
incorrect use of the resonant cavity and poor articulation.®"* In
addition, the literature shows that there might be excessive muscle
tension in the cervical and laryngeal muscle, with the presence
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of a global, median, or anteroposterior constriction of the ves-
tibule and an elevated position of the larynx and shoulders, among
others.*o!1*

The therapeutic procedures prescribed for behavioral dys-
phonia were traditionally classified into two types: direct or
indirect."!"” The indirect approach consisted of interventions that
sought to assist the individual in understanding voice usage and
decreasing vocal misuse. The direct approach was aimed at modi-
fying the voice production to make it more efficient, and included
the practice of vocal exercises.'> Therefore, the most common
treatment was the combination of direct and indirect therapy,"'>'¢
as indirect and direct therapy occupied about 25% and 75% of
treatment time, respectively.'®

Recently, a new approach called taxonomy of voice therapy'’
emerged as a proposal for the description and classification of
vocal interventions, which also suggests a standardization of the
terminology. This approach is more robust and opposes the sim-
plistic classification that subdivides therapeutic programs only
into the categories of direct and indirect, as programs that belong
to the same category may not be equivalent or comparable. The
proposal has two main justifications. The first is to increase the
understanding of the therapeutic components of the process that
provide specific gains for each of the vocal aspects of the par-
ticipants. The second is to allow better communication between
professionals and increase the scientific evidence in the area,
showing which programs can and cannot be compared through
meta-analysis. In this way, it becomes possible to carry out more
studies that establish specific procedural protocols for each vocal
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pathology. In addition, the taxonomy should be dynamic and
subject to modifications, according to the needs and advances
of science.

The literature shows several therapeutic programs and
exercises®’ that can be used in the treatment of behavioral dys-
phonia. Even though previous studies have demonstrated the
effectiveness of the aforementioned programs and exercises, the
design of existing proposals was not based on taxonomy of voice
therapy,'” and so they cannot be classified at all levels, in all cat-
egories, subsystems, types of tasks, and degrees of freedom of
each phase or session.'” Thus, there is the need for scientific ev-
idence showing whether the taxonomy of voice therapy can be
used effectively to create a proposal for a voice therapy program
(VTP) that seeks the comprehensive vocal rehabilitation of all
the subsystems involved in behavioral dysphonia. Therefore, the
aim of this study was to propose and analyze the effect of the
VTP based on the taxonomy of vocal therapy in women with
behavioral dysphonia.

3,18-35

MATERIALS AND METHODS

Type of study
This is a controlled, blind, and nonrandomized quasiexperimental
study.

Ethical considerations

The survey was carried out according to the Resolution No. 466/
12 of the National Health Council, approved by the Institutional
Research Ethics Committee under report number 1.235.463. The
volunteers participating in the study were informed about the
research and agreed to participate by signing an informed consent
form.

Study location
The study was carried out in a Clinic-School of Speech Therapy.

Professionals

This study was carried out by a group of five professionals to
provide blinding about the stages of the research. The roles of
the professionals were as follows:

e Professional 1: Speech therapist—responsible for the sample
selection and allocation of participants in the groups;
blinded regarding evaluation stages of outcome variables.

e Professional 2 and Professional 3: Speech therapists—
responsible for the evaluation of outcome variables; blinded
regarding the allocation of participants in the groups.

e Professional 4: Speech therapist—responsible for per-
forming speech therapy; blinded regarding the steps of the
evaluation.

e Professional 5: Speech therapist—responsible for editing
the materials regarding the outcome variables that were
sent for evaluation by professional evaluators, who did not
participate in the survey; and also for handling and col-
lecting the data into tables. The evaluators were also blinded
regarding sample selection, allocation of participants in

intervention groups, and the steps of data collection of the
outcomes of the intervention.

Participants

The sample size was calculated based on a pilot study. Four sub-
jects from each group were collected. We used the largest standard
deviation found for the difference between the evaluations before
and after the intervention, considering all outcomes, which was
25.50 Hz in the fundamental frequency variable of the outcome
of the instrumental acoustic parameters. Adopting a significance
level of 5% and the power test of 80% to detect a minimum dif-
ference between the groups equal to a standard deviation, the
sample size required was 10 participants in each group to be studied.

The participants in this study were women with dysphonia,
who had already performed a vocal screening and laryngology
examination (nasolaryngoscopy, telelaryngoscopy, and
laryngostroboscopy). In the assessment for eligibility, by ap-
plying the selection criteria of the sample, the participants
responded to a questionnaire prepared by researchers that ad-
dressed the topics of identification, occupation, voice complaint,
and health data.

Participants were those who signed the informed consent form
and aged between 18 and 45 years, female, with behavioral dys-
phonia evidenced by a current voice complaint, voice screening,
and laryngology evaluation. Individuals whose complaint and
vocal health data pointed to an etiology predominantly related
to voice use, as well as voice changes detected in the voice screen-
ing, and larynx with the presence of benign lesions—cysts with
contralateral reaction, edemas, and bilateral vocal nodules—
were considered to have been diagnosed with behavioral
dysphonia.’

Participants who reported a clinical history of neurological
or syndromic disorders, psychogenic dysphonia, laryngeal or lung
surgery, previous treatment due to voice problems, or hearing
dysfunctions were excluded.

Therefore, we selected 22 participants who were allocated into
two groups: group 1 (G1), including 11 women (average age of
29.50 years) with behavioral dysphonia who received the VTP,
and group 2 (G2), including 11 women (average age of 29.63
years) with behavioral dysphonia who did not receive any in-
tervention. The allocation of participants was nonrandom because
the group without intervention (G2) had to complete the re-
search and start rehabilitation as soon as possible. Because of
ethical reasons, this group of participants was also rehabili-
tated by the researchers of this study, with their rehabilitation
in another research group started immediately after reevalua-
tion. As such, the first 11 participants included were allocated
to G2 and the remaining 11 participants were allocated to G1.
The participants were blinded about the existence of two sep-
arate research groups.

Evaluation of outcome variables
Two evaluations were performed for outcome variables that in-
cluded the same procedures, with a 6-week interval between them
(first week and sixth week).

The primary outcome variables selected were auditory-
perceptual evaluation of the global degree of vocal quality,
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acoustic evaluation, and self-evaluation of voice (Voice-
Related Quality of Life [V-RQOL], self-assessment of vocal and
larynx symptoms, and musculoskeletal pain).

Auditory-perceptual and acoustic evaluation

Vocal evaluation was carried out by auditory-perceptual evalu-
ation of the global degree of vocal quality and instrumental
acoustic parameters, from a voice recording that took place in
a room with acoustic insulation and environmental noise lower
than 50 dB sound pressure level. For voice recording, the par-
ticipants were placed in a standing position and were told to
perform the emission of sustained vowel /a/, and to count from
1 to 10, both in usual pitch and in loudness. The emissions were
captured by an AKG microphone, model C-444PP (AKG Acous-
tics GmbH, Vienna, Austria) positioned at an angle of 45° from
the mouth of the participant and 4 cm away from the corners
of the mouth, recorded directly into a computer system consist-
ing of an Intel Pentium 4 computer with the Creative Sound
Blaster sound card, model Audigy II (Creative Technology Ltd,
Creative Resource, Singapore). The recordings were carried out
by the professional audio editing software Sound Forge 10.0 (Sony
Creative Software Inc, Middleton, WI) at a 44,100-Hz sam-
pling rate on a mono, 16-bit channel.

For the auditory-perceptual evaluation of the global degree
of vocal quality, the samples were arranged in pairs (initial and
final assessment), randomized, and recorded in a DVD 52X,
4.7 GB, with audio format PCM 96 kHz, 16 bit, mono, con-
verted to waveform extension, without identification of the
participant, with replication of 20% of the sample pairs. Later,
they were sent for perceptive-auditory analysis of voice quality
by three voice specialists with at least 5 years of experience in
voice evaluation, who were not the researchers of this study. The
evaluators were instructed to analyze the parameter of the global
degree of vocal quality (generalized feeling of vocal devia-
tion), where, for each pair of voices, they should indicate whether
sample A was better, worse, or remained the same in relation
to sample B. Reliability values were calculated by intra- and inter-
evaluators, and it was decided to use the most common response
among the three evaluators. We chose to analyze only this pa-
rameter by passing the overall impression of vocal deviation,
which includes all of its characteristics.

For the acoustic evaluation of the instrumental acoustic pa-
rameters, the emission samples of the vowel /a/ were edited with
the software Sound Forge 10.0 (Sony Creative Software Inc),
deleting the beginning and the end of the emission to avoid the
influence of the natural periods of instability, keeping 3.5 seconds
of emission. The instrumental acoustic parameters were made
with the software Multi Dimension Voice Program (MDVP) (Kay
Elemetrics Corporation, Lincoln Park, NJ) with a sample rate
of 44 kHz, 16 bit. The measures analyzed were the fundamen-
tal frequency (F0), jitter percent (jitt), shimmer percent (shim),
noise-to-harmonics ratio, amplitude variation (vAm), and fun-
damental frequency variation (VFO).

Voice-related Quality of Life
The Brazilian version®™ of the V-RQOL protocol® consists of
10 questions. To answer these questions, the participants must

consider the intensity and frequency of occurrence of the problem.
The participants were instructed to evaluate each item on a scale
of one (not a problem) to five (very big problem). The V-RQOL
analyzes the physical domain (questions 1, 2, 3, 6, 7, and 9),
the socioemotional domain (questions 4, 5, 8, and 10), and the
total domain (all 10 questions). A standard algorithm was used
to calculate the scores of the protocol’s domains.

Vocal and larynx symptoms

The 13 symptoms of the protocol of the Vocal Disorder Screen-
ing Index*’ were used to analyze the frequency of vocal symptoms.
The symptoms investigated were hoarseness, voice loss, break-
ing voice, low-pitched voice, strained speech, phlegm, dry cough,
cough with secretions, pain when speaking, pain when swal-
lowing, secretions in throat, and dry throat. The form of analysis
was adapted from the Likert scale, which is the most popular
scale for the analysis of categorical variables as it allows the at-
tribution of statements to values.*' The participants were asked
to report the frequency of each symptom in the last 30 days, on
a Likert scale of “never” (zero) to “always” (three).

Musculoskeletal pain

The Musculoskeletal Pain Research Questionnaire* was used to
investigate the frequency and intensity of musculoskeletal pain.
Only the regions near the larynx were investigated, namely, the
anterior and posterior parts of the neck, shoulders, upper back,
temporal region, submandibular, masseter, and larynx. To in-
vestigate the frequency of musculoskeletal pain, the participants
were directed to indicate, for each region, one of the response
options, which varied between “never” and “always.” Later, the
answers were placed on a four-point Likert scale, where “never”
was equal to zero and “always” referred to three. Then, they were
instructed to indicate the intensity of that pain in each of the men-
tioned regions, in a visual-analog individual scale of 100 mm,
the left limit being equivalent to no pain and the limit on the
right equivalent to the worst possible pain. Subsequently, this
mark was measured with a ruler to check the corresponding score
in millimeters.

Vocal speech therapy intervention

The intervention period lasted 4 weeks (second week to fifth
week). During that interval, G1 went through eight sessions of
intervention over 4 weeks. In contrast, those in G2 had no in-
tervention and only remained with their activities, being reassessed
after 6 weeks. The VTP was composed of eight sessions lasting
approximately 30 minutes, with a biweekly frequency.

The goals of the VTP were elaborated based on the main
changes and common needs of participants with behavioral dys-
phonia. The general objectives of the program were balancing
phonation, enhancing knowledge, and providing strategies for
the participants to improve their health, production, and vocal
behavior. Therefore, specific objectives have been established
for each session.

In contrast, the methodology of intervention was organized
based on the taxonomy of voice therapy,'” so it would be pos-
sible to describe and properly classify the process involved in
the changes obtained by the participants. The program consists
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of three general categories of instruments: indirect interven-
tion, direct intervention, and methodology for the application of
the intervention.'” The strategies of the VTP are described below
in the three aforementioned categories:

e Instruments of direct intervention: Consist of activities or
participative tasks using techniques as tools and are grouped
into five categories of subsystems primarily involved in
the implementation of the therapeutic program. Consid-
ering that the subsystems are interrelated and are not likely
to be addressed individually, we chose to include at least
one strategy from each subsystem in the program to make
it more robust. The subsystems are the auditory, vocal func-
tion, respiratory, musculoskeletal, and somatosensorial. The
target is directed according to the degrees of freedom from
one to five in each proposed exercise. Each exercise can
engage several subsystems; however, the degrees of freedom
indicate the subsystems that are the therapist’s primary
focus for the task. In addition, the tasks are subdivided into
activities and participations, where activities are tasks with
isolated techniques and participations are those that include
real-life situations. The categories of direct intervention
at the secondary level were discrimination, orofacial mod-
ification, sensorineural, pitch modification, respiratory
support, and coordination.

e Indirect intervention instruments: In this program, indi-
rect intervention instruments are primarily pedagogy
intervention tools, subdivided into strategies to improve
knowledge, in which the therapist provides knowledge about
the specific framework of the participant and his or her
specific peculiarities, and addresses issues and informa-
tion on vocal production and vocal hygiene. This approach
starts with instructions regarding vocal hygiene, in which
the therapist provides strategies to improve vocal health,
specifically adapted to result in changes in the vocal be-
havior of each participant.

e Method of application of the intervention: The method-
ology of the extrinsic structure of application that refers
to the therapist has a hierarchical structure with an in-
crease in the level of difficulty and gradual inclusion of
the work on the function itself. The structure of model-
ing by imitation, along with guidelines on how to
implement the vocal techniques, duration, pitch, loud-
ness, speech speed, and muscle adjustments suitable for
performing each task, was applied by the therapist only
in a prior session, in which therapeutic evidence of the tech-
niques was carried out. Therapeutic evidence was classified
as positive, negative, or neutral. For that purpose, the sus-
tained emission of the vowel /a/ and counting from 1 to
10 were recorded and analyzed before and after each task.*
In cases where there was negative therapeutic evidence,
the technique of the task was replaced with one of the pro-
posals (with positive evidence) that answered the same goal.

The intervention followed the type of task and preset execu-
tion time for the session, as shown in Table 1. Six tasks were
performed by session, split between activities and participa-

TABLE 1.
Analysis of Auditory-perceptual Evaluation of the Global
Degree of Vocal Quality of the Women of Group 1 and
Group 2

G1 G2
Sample Analysis n % n % P-Value
Vowel Worse 3 27.27% 4 36.36% 0.012
Equal 0 0.00% 5 45.45%
Better 8 7273% 4 18.18%
Count Worse 3 27.27% 3 27.27% 0.318
Equal 3 27.27% 6 54.55%
Better 5 45.45% 2 18.18%

Note: Pearson chi-square (P < 0.05).
Abbreviations: n, number of subjects; %, percentage of subjects; G1, group
1; G2, group 2.

tions. The activities ranged from tongue or lip trills, humming,
and fricatives in usual pitch and loudness, and their variations.
In contrast, the participation tasks were related to speech func-
tion, by association with vowels, syllables, and concatenated
speech, to make the tasks closer to the speech of the partici-
pants as a means to promote generalization, that is, tasks that
were closer to the real-life vocal use of that participant.'” At the
end of each task, the participants took 30 seconds of passive rest
(absolute silence), in which they could ingest 250 mL of water,
without this being an intervening variable, since hydration occurs
systemically.*

To carry out the tasks at home, the participants were guided
to perform two activities using the techniques presented in the
session. In the odd-numbered sessions, humming and tongue or
lip trills in usual pitch and loudness were used, and in the even-
numbered sessions, fricative sounds and tongue or lip trills in
usual pitch and loudness were used (Table 1). The participants
were instructed to perform the tasks for 1 minute, twice a day,
and to record audio during one of the two at-home tasks and
send the file by mobile phone for control by the therapist.

Data analysis

The normality of the variables was analyzed using the Shapiro-
Wilk test (P < 0.05). Considering that the data were not normal,
we used the nonparametric test for dependent groups, and the
Wilcoxon test was used to compare the results of pre- and
postintervention evaluations for both groups. To compare the
groups, we decided to calculate the difference between the pre-
and the postintervention evaluations, individually, in both groups.
The values of the differences were compared using the non-
parametric test for independent groups, the Mann-Whitney test.
The analysis of the general degree of vocal quality was made
using the chi-square test. The intra- and inter-evaluator relia-
bility for the perceptive-auditory evaluation of vocal quality was
made with the Kappa test. The classifications used for the Kappa
test results were insignificant (0.00-0.20), median (0.21-
0.40), moderate (0.41-0.60), substantial (0.61-0.80), and almost
perfect (0.81-1.00).** A significance level of 5% was consid-
ered for all tests. The software used for statistical analysis was
the Statistica 17.0 (Stat Soft Inc., Tulsa, OK).
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RESULTS
Table 1 shows that there was a significantly higher relative fre-
quency of improvement in the overall degree of vocal quality
in G1 compared with G2 (P =0.012). Regarding the test in which
the participants counted from 1 to 10, there was no difference
between the groups. The reliability results have shown that the
Kappa intra-rater coefficient was 1.00 for vowels and 0.33—
1.00 for counting, and the Kappa inter-rater coefficient was
between 0.31 and 0.37 for vowels and 0.22 and 0.36 for counting.

Table 2 shows that there was a significant reduction in the
voice’s FO in G1 after the VTP (P =0.036). In addition, the dif-
ference between pre- and postintervention pointed out a
significantly greater reduction of FO in G1 compared with G2
(P =0.025).

In relation to the V-RQOL, we can see in Table 3 that there
was a significant improvement after the intervention in both groups
(G2 P=0.049; G1 P=0.043) in the socioemotional domain.

It can be observed that there was a significant reduction of
the symptom “low-pitched voice” after the intervention in G1
(P =0.043) (Table 4). When comparing the groups, we could
see that there was a significantly greater reduction in the symp-
toms of “loss of voice” (P =0.042) in Gl compared with G2
(Table 4).

Concerning musculoskeletal pain, no difference was ob-
served in the frequency of musculoskeletal pain between the

evaluations before and after the intervention, or between the
groups (Table 5); however, there was a significant increase in
the intensity of musculoskeletal pain in the “shoulders” region
during the “after” period in G2 (P =0.027) (Table 6).

DISCUSSION
The current literature presents a description of some VTPs for
behavioral dysphonia ®!8-2!:23-2931323445 However, these thera-
peutic programs do not follow the taxonomy of vocal therapy,'’
and the heterogeneity of the methodological proposals of these
studies makes it difficult to understand and meta-teach the sub-
systems, stages, and procedures applied in the therapeutic process.
Additionally, it is unclear what, in fact, contributes to vocal im-
provement in each of these programs. Thus, it becomes difficult,
both through meta-reading and practice, to make a clinical rea-
soning that goes beyond the numerical relationship between
approach and result, and to make clinical decisions based on sci-
entific evidence. The purpose of taxonomy is precisely to establish
a standard terminology to describe clinical approaches for greater
systematization and classification of the procedures used in vocal
rehabilitation, which can support evidence-based clinical decision-
making, which is the primary goal of clinical research.'” The
proposal of the taxonomy seems robust and consistent, but only
by analyzing the therapeutic proposals prepared with its meth-
odology is it possible to verify the correspondent applicability

TABLE 2.
Analysis of Instrumental Acoustic Parameters of the Voices of Women in Group 1 and Group 2
Difference
Parameter Group Evaluation 1Q Median 3Q P-Value 1Q Median 3Q P-Value
FO G1 Before 184.49 191.39 218.21 0.035* -8.96 —4.07 -0.26 0.025*
After 171.13 190.24 209.24
G2 Before 187.29 199.91 215.34 0.061 -4.09 9.08 19.42
After 196.58 214.30 234.77
Jitt G1 Before 1.01 1.50 2.43 0.483 -0.19 0.03 0.67 0.160
After 1.29 1.83 2.45
G2 Before 0.90 1.58 2.48 0.075 -1.16 -0.24 0.15
After 0.88 1.05 1.78
VvFO G1 Before 1.13 1.46 2.01 0.262 -0.07 0.21 0.51 0.082
After 1.27 1.89 2.18
G2 Before 1.19 1.87 2.70 0.130 -1.32 -0.32 0.23
After 1.09 1.28 1.94
Shim G1 Before 2.58 3.57 4.58 0.326 -0.82 -0.41 0.25 0.620
After 2.65 3.08 3.64
G2 Before 2.58 3.28 5.36 0.533 -3.21 -0.14 0.65
After 2.38 3.16 4.66
vVAmM G1 Before 7.70 8.71 13.28 0.888 -3.67 1.34 3.75 1.000
After 8.59 11.21 12.36
G2 Before 8.71 9.84 12.84 0.929 -2.29 —-0.46 4.00
After 6.24 8.37 14.35
NHR G1 Before 0.12 0.13 0.15 0.888 -0.01 0.00 0.01 1.000
After 0.12 0.13 0.15
G2 Before 0.1 0.12 0.14 0.959 -0.02 0.00 0.02
After 0.11 0.13 0.14

* Wilcoxon test (P < 0.05) and Mann-Whitney test (P < 0.05).

Abbreviations: 1Q, first quartile; 3Q, third quartile; G1, group 1; G2, group 2; FO, fundamental frequency; jitt, jitter percent; shim, shimmer percent; NHR,
noise-harmonic ratio; vAm, amplitude variation; vF0, fundamental frequency variation.



Vanessa Veis Ribeiro, et al

VTP in Women With Behavioral Dysphonia

256.e6

TABLE 3.
Characterization and Comparison of Voice-related Quality of Life of Group 1 and Group 2
Difference
Domain Group  Evaluation 1Q Median 3Q P-Value 1Q Median 3Q P-Value
Socioemotional G1 Before 68.75 81.25 93.75 0.043* 0.00 6.25 12.50 0.903
After 84.38 90.63 96.88
G2 Before 50.00 68.75 87.50 0.049* 0.00 6.25 18.75
After 50.00 87.50 93.75
Physical G1 Before 56.25 72.92 87.50 0.123 2.08 8.37 14.59 0.777
After 72.92 85.42 91.67
G2 Before 25.00 50.00 62.50 0.241 -8.33 4.17 20.83
After 33.34 66.67 75.00
Total G1 Before 67.50 73.75 83.75 0.068 1.25 8.75 16.25 0.967
After 78.75 88.75 91.25
G2 Before 37.50 57.50 70.00 0.092 -5.00 5.00 20.00
After 45.00 70.00 82.50

* Wilcoxon test (P < 0.05) and Mann-Whitney test (P < 0.05).

Abbreviations: 1Q, first quartile; 3Q, third quartile; G1, group 1; G2, group 2.

and clinical efficiency (Chart 1). Thus, the present study has
proposed a therapy program for behavioral dysphonia, which
is composed of techniques that meet the general objectives of
a therapy for behavioral dysphonia proposed and organized as
per the categories and subsystems of the taxonomy of vocal
therapy.'’

In this study, the results relative to vocal quality show an im-
provement in the global degree of vocal quality in the women
from G1 compared with G2, only for the emission of sustained
vowels (Table 1).

Studies indicate that the detection of differences in only one
type of sample is common, as counting number is similar to daily
conversation, but its classification shows a greater variability due
to the influence of the verbal phonetic and phonological context,
and prosodic fluctuations. In contrast, the sustained vowels, al-
though less representative of the daily standard, are less susceptible
to phonetic variability.**’

Behavioral dysphonia does not have a single vocal pattern,
but a general degree of vocal deviation made up, to a greater
or lesser degree, by strain, roughness, and breathiness,>*>!"124-5!
Considering the intervention methodology of the VTP, it is be-
lieved that the axis of indirect intervention might have contributed
with pedagogical strategies to reduce abuses and bad usage of
the voice. In contrast, the axis of direct intervention works with
the secondary levels of discrimination, orofacial modification,
sensorineural, pitch modification, respiratory support, and co-
ordination. The taxonomy of vocal therapy seeks to use the
universal terms to describe the intervention. However, to un-
derstand the anatomical and physiology involved in the methods
provided by rehabilitation, it is important to mention that the
exercises that make up the secondary level are known in the lit-
erature as semioccluded vocal tract exercises (SOVTEs).***” The
SOVTE:s include lip or tongue trills, fricatives, and humming
exercises that favor the interaction between the glottis (source)
and the supraglottic tract (filter).® These exercises cause a partial
occlusion to the exit of air, which increases the intraoral pres-
sure in the vocal tract, reduces the frequency of the first formant,

and increases the inherent reactance of the vocal tract, and there-
fore the interaction between source and filter. With these partial
occlusions, the exit of air and the retroflex supraglottic pres-
sure might have a greater influence on the intraglottic pressure,
which reduces the pressure of the airflow, decreases the coali-
tion force between the vocal folds, and keeps them slightly
abducted.**>*> As such, these exercises promote an efficient, bal-
anced, and normotensive voice production. In addition, SOVTE
allows several associations between exercises, adapting its uti-
lization to the objective of each therapy session.

The use of SOVTE might have promoted a phonatory balance
and overall improved vocal quality. The overall improvement in
vocal quality might be due to the reduction of strain at the glottic
level, a common trait of behavioral dysphonia.’* The excessive
strain at the glottic level is a compensatory strategy carried out
by individuals with benign lesions associated with the pres-
ence of a glottic chink, in an attempt to promote greater glottal
closure and increase the intensity of the voice. The SOVTEs exert
a partial occlusion on the air exiting, which generates a
superglottic retroflex pressure opposed to infraglottic pressure,
expanding the pharynx and increasing the transglottic air flow,
which decreases the coalition strength and keeps the vocal folds
slightly abducted.****** In these cases, the SOVTEs aim at de-
creasing the excessive glottic strain, to promote the glottal
respiratory support and mobilize the mucous membrane, to enable
the reabsorption of acquired injuries and decrease the muco-
sa’s stiffness in cases of congenital lesions, in addition to
promoting the improvement of the mucosal wave and the com-
plete glottal closure in a normotensive way. As such, it is possible
to reduce the noise by lowering the strain and roughness com-
ponents, and by increasing the harmonic component in the voice.
There might be a slight increase of breathiness in the voice, which
could be controlled by improving the glottal closure.

Concerning the instrumental acoustic parameters, there was
a reduction of the voice’s FO in the revaluation of G1, this re-
duction being significantly higher than that found in the group
that was not subjected to the vocal intervention, G2 (Table 2).
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TABLE 4.
Analysis of the Frequency of Vocal Symptoms in Women of Group 1 and Group 2
Difference
Symptom Group  Evaluation 1Q Median 3Q P-Value 1Q Median 3Q P-Value
Hoarseness G1 Before 2.00 2.00 3.00 0.360 -1.00 0.00 0.00 0.313
After 1.00 2.00 3.00
G2 Before 3.00 3.00 4.00 1.000 0.00 0.00 0.00
After 3.00 3.00 4.00
Voice loss G1 Before 1.00 1.00 2.00 0.270 -1.00 0.00 0.00 0.042*
After 0.50 1.00 2.00
G2 Before 1.00 2.00 2.00 0.090 0.00 1.00 1.00
After 1.00 2.00 3.00
Breaking voice G1 Before 2.00 2.00 2.00 1.000 —0.50 0.00 0.00 0.715
After 1.00 2.00 2.00
G2 Before 2.00 3.00 4.00 0.236 -1.00 0.00 0.00
After 2.00 3.00 3.00
Low-pitched voice G1 Before 1.00 2.00 2.50 1.000 —-0.50 0.00 0.00 0.570
After 1.00 2.00 2.50
G2 Before 0.00 1.00 2.00 0.779 -1.00 0.00 1.00
After 1.00 1.00 2.00
Strained speech G1 Before 2.00 2.00 3.00 0.043* -1.00 -1.00 0.00 0.082
After 1.00 1.50 2.00
G2 Before 2.00 2.00 4.00 0.422 0.00 0.00 0.00
After 2.00 2.00 3.00
Phlegm G1 Before 1.00 1.50 2.50 0.690 -1.00 0.00 0.50 0.630
After 1.00 1.00 2.00
G2 Before 1.00 2.00 2.00 1.000 0.00 0.00 0.00
After 1.00 2.00 2.00
Dry cough G1 Before 1.00 1.00 1.00 0.690 -1.00 0.00 0.50 0.464
After 0.00 0.50 2.00
G2 Before 1.00 2.00 2.00 0.674 -1.00 0.00 1.00
After 1.00 2.00 2.00
Cough with secretion G1 Before 0.00 0.00 1.00 1.000 0.00 0.00 0.00 0.480
After 0.00 0.00 1.00
G2 Before 1.00 1.00 1.00 0.361 0.00 0.00 1.00
After 1.00 1.00 2.00
Pain when speaking G1 Before 1.00 1.50 2.50 1.000 —-0.50 0.00 0.00 0.456
After 0.50 1.50 2.00
G2 Before 1.00 2.00 2.00 0.248 -1.00 0.00 0.00
After 1.00 2.00 2.00
Pain when swallowing G1 Before 0.00 1.00 2.00 0.140 -1.50 —-0.50 0.00 0.196
After 0.00 0.00 1.00
G2 Before 0.00 1.00 2.00 1.000 -1.00 0.00 1.00
After 1.00 1.00 2.00
Secretion in throat G1 Before 0.00 0.50 1.00 0.463 -0.50 0.50 1.00 0.255
After 0.50 1.00 1.00
G2 Before 1.00 2.00 2.00 0.463 -1.00 0.00 0.00
After 1.00 2.00 2.00
Dry throat G1 Before 1.00 1.50 2.50 0.345 -1.00 0.00 0.50 0.064
After 0.50 1.50 2.00
G2 Before 2.00 2.00 3.00 0.067 0.00 0.00 1.00
After 2.00 3.00 4.00

* Wilcoxon test (P < 0.05) and Mann-Whitney test (P < 0.05).

Abbreviations: 1Q, first quartile; 3Q, third quartile; G1, group 1; G2, group 2.

This result can be explained by the way in which the inter-
vention was carried out. The therapeutic program was supported
by three main axes: indirect intervention, direct intervention, and
a method for applying the intervention.'” The overall purpose

of indirect intervention was to improve participants’ knowl-
edge and provide strategies with which they could improve their
health, production, and vocal behavior. These goals have been
implemented through vocal pedagogical strategies with the
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TABLE 5.
Analysis of the Frequency of Musculoskeletal Pain in Women of Group 1 and Group 2
Difference
Region Group  Evaluation 1Q Median 3Q P-Value 1Q Median 3Q P-Value
Back of the neck G1 Before 0.50 1.50 2.00 0.108 0.00 0.00 1.00 0.495
After 1.00 2.00 2.00
G2 Before 2.00 2.00 4.00 0.753 0.00 0.00 1.00
After 2.00 3.00 4.00
Shoulders G1 Before 0.00 1.00 2.00 1.000 0.00 0.00 0.50 0.629
After 0.50 1.00 2.00
G2 Before 1.00 2.00 3.00 1.000 0.00 0.00 1.00
After 2.00 2.00 2.00
Upper back G1 Before 0.50 1.50 2.00 0.177 -1.00 -0.50 0.00 0.573
After 0.00 0.50 1.50
G2 Before 1.00 2.00 3.00 0.753 -1.00 0.00 0.00
After 1.00 2.00 2.00
Temporal region G1 Before 0.00 1.00 1.50 0.422 0.00 0.00 0.50 0.302
After 1.00 1.00 2.00
G2 Before 1.00 2.00 3.00 0.463 -1.00 0.00 0.00
After 1.00 2.00 3.00
Masseter G1 Before 0.00 0.00 0.00 0.361 0.00 0.00 1.00 0.405
After 0.00 0.00 1.00
G2 Before 0.00 1.00 2.00 0.767 -1.00 0.00 1.00
After 0.00 1.00 2.00
Submandibular region G1 Before 0.00 0.00 0.00 0.422 0.00 0.00 0.50 0.890
After 0.00 0.00 1.00
G2 Before 0.00 0.00 1.00 0.685 0.00 0.00 1.00
After 0.00 1.00 1.00
Larynx G1 Before 0.00 0.00 0.50 0.108 0.00 0.00 1.00 0.061
After 0.00 1.00 2.00
G2 Before 1.00 3.00 4.00 0.308 -1.00 -1.00 1.00
After 1.00 2.00 3.00
Front of the neck G1 Before 0.00 0.00 0.50 0.361 0.00 0.00 1.00 0.127
After 0.00 0.50 1.50
G2 Before 1.00 3.00 3.00 0.176 -1.00 0.00 0.00
After 1.00 2.00 2.00

Wilcoxon test (P < 0.05) and Mann-Whitney test (P < 0.05).

Abbreviations: 1Q, first quartile; 3Q, third quartile; G1, group 1; G2, group 2.

presentation and discussion of a video about production and vocal
behavior, and an illustrated presentation and discussion on vocal
health and hygiene habits. In addition, the direct intervention
aimed to reduce phonatory effort and to establish the respira-
tory support for phonation, directing airflow, balancing resonance,
mobilizing the mucosa of the vocal folds, promoting complete
glottal closure, and balancing pneumo-phono-articulatory co-
ordination. To this end, the tasks with activities and participations
worked with the five subsystems: auditory, vocal function,
somatosensorial, musculoskeletal, and respiratory. The litera-
ture shows that participants with dysphonia, who have an
excessive strain component on extrinsic muscles of the larynx,
tend to have an elevated vertical position of the larynx, which
causes the vocal folds to stretch, increases the strain placed on
them, and, consequently, the frequency of the voice.”® A study
that analyzed the position of the larynx and pharynx during the
SOVTE, similar to that of the present study, showed that this
type of exercise promotes different postures of the vocal tract

while they are being performed. In general, the SOVTE can
promote a lower vertical position of the larynx, a narrower ary-
epiglottic opening, and a pharynx wider than in its position at
rest, generating less laryngeal compression.” Such findings show
that the set of tasks performed during the 4 weeks of rehabili-
tation in G1 may have rebalanced the laryngeal musculature,
enlarged the vocal tract, and promoted the lowering of the larynx.
As a result, it is believed that there was a greater relaxation of
the vocal folds, which became less tense. Such changes might
have produced a significantly lower fundamental frequency com-
pared with the preintervention period.

As for the V-RQOL, there was significant improvement in the
socioemotional domain in both groups, with no significant dif-
ference between them (Table 3). Considering that the group that
was not subjected to the intervention obtained equivalent im-
provement in the V-RQOL, it is assumed that these results have
been a consequence of the Hawthorne® effect. In this phenom-
enon, participants’ behavior was altered only because they were
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TABLE 6.
Characterization and Comparison of the Intensity of Musculoskeletal Pain of Group 1 and Group 2
Difference
Region Group Evaluation 1Q  Median 3Q P-Value 1Q Median 3Q P-Value
Back of the neck G1 Before 0.00 0.00 5,560 0.345 -2.00 4.50 12.50 0.678
After 0.00 5.50 15.00
G2 Before 0.00 0.00 21.00 0.236 -1.00 8.00 24.00
After 1.00 1.,00 25.00
Shoulders G1 Before 0.00 0.50 4850 0.915 -3.50 0.50 1.00 0.165
After 0.50 7.00 17.50
G2 Before 0.00 0.00 8.00 0.027* 0.00 6.00 28.00
After 0.00 14.00 37.00
Upper back G1 Before 0.00 0.00 1.50 0.053 0.00 1.00 8.50 0.705
After 0.00 1.50 9.50
G2 Before 0.00 0.00 29.00 0.400 -15.00 0.00 28.00
After 0.00 23.00 42.00
Temporal region G1 Before 0.00 0.00 2.00 0.345 -1.00 0.50 18.00 0.512
After 0.00 1.50 18.00
G2 Before 0.00 0.00 0.00 0.715 0.00 0.00 1.00
After 0.00 0.00 2.00
Masseter G1 Before 0.00 0.00 0.00 0.422 0.00 0.00 0.50 0.632
After 0.00 0.00 2.00
G2 Before 0.00 0.00 0.00 1.000 0.00 0.00 0.00
After 0.00 0.00 0.00
Submandibular region G1 Before 0.00 0.00 0.00 0.592 0.00 0.00 1.00 0.738
After 0.00 0.00 2.00
G2 Before 0.00 0.00 0.00 0.465 0.00 0.00 0.00
After 0.00 0.00 0.00
Larynx G1 Before 0.00 0.00 0.00 1.000 0.00 0.00 0.00 0.553
After 0.00 0.00 1.00
G2 Before 0.00 12.00 54.00 0.332 -51.00 -10.00 9.00
After 0.00 8.00 15.00
Front of the neck G1 Before 0.00 0.00 450 0.715 0.00 0.00 5.00 0.396
After 0.00 1.50 8.00
G2 Before 0.00 2.00 53.00 0.161 -53.00 0.00 1.00
After 0.00 0.00 11.00

* Wilcoxon test (P < 0.05) and Mann-Whitney test (P < 0.05).

Abbreviations: 1Q, first quartile; 3Q, third quartile; G1, group 1; G2, group 2.

aware that they were being studied, receiving attention, and pro-
fessional refuge, even if in the case of G2, it only happened at
evaluation sessions.’® The data from this study corroborate this
phenomenon, mainly because there was an improvement only
in the socioemotional domain. This domain consists of issues
that have a direct relation to psychosocial factors, such as feeling
depressed, frustrated, or anxious, avoiding participating in social
events, and becoming less communicative due to the voice. Studies
that have examined the effect of other vocal rehabilitation in-
terventions in individuals with dysphonia also found positive
results in placebo groups or groups without any intervention,
which were attributed to the Hawthorne™® effect. Because we
could not find a significant difference between the groups for
any of the fields, it can be ascertained that the VTP did not in-
terfere with the V-RQOL of the participants.

As for the vocal symptoms, the VTP provided a reduction in
the frequency of the symptom “fatigue while talking” on the re-
assessment of G1, in relation to the preintervention evaluation;

however, there was no difference between the groups for this
symptom (Table 4). In contrast, although no significant differ-
ence could be detected between the evaluations, in the comparison
between groups, it was observed that the reduction of the “loss
of voice” symptoms was significantly greater in G1, the group
that was subjected to VTP, in relation to G2 (Table 4). In ad-
dition to the above issues on the direct actions of the SOVTE,
the reduction of the “vocal fatigue” symptom in G1 after the in-
tervention and the significantly greater reduction of the symptom
of “loss of voice” in the respective group might be due to im-
proved vocal resistance throughout the therapeutic process
proposed in this study. The improvement of vocal resistance might
have an anatomic physiologic cause or is related to changes in
vocal behavior. The direct intervention included six tasks, carried
out for 3 minutes each, with a passive rest of 30 seconds between
them. Interval training, as used in the present study, is pro-
posed by the physiology of exercise to alternate between periods
of training and rest.”® This happens because during periods of
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Session 0

Objectives
o0 Improving knowledge on production and vocal behavior
0 Improving knowledge on vocal health and hygiene
0 Providing strategies to improve your production and vocal behavior
o0 Providing strategies to improve your vocal health

Taxonomy system

0 Indirect intervention
Taxonomy’s subsystems

0 Pedagogy intervention
Degrees of freedom

o One

Proposed tasks for the session
0 Presentation and discussion of a video about production and vocal behavior
0 Presentation and discussion of an illustrative presentation on vocal health: habits and
vocal hygiene vocals

Session 1

Objectives
0 Mobilizing the mucosa of the vocal folds
0 Balancing resonance
0 Reducing the phonatory effort

Taxonomy system
o Direct intervention
Taxonomy’s subsystems
0 Somatosensorial (discrimination)
0 Musculoskeletal (orofacial modification)
Degrees of freedom
o0 Two (one to two per exercise)
Task
0 Activity Therapy Task

Proposed tasks for the session
0 Discrimination: semi-occluded vocal tract - humming in usual pitch for three minutes
o0 Discrimination: semi-occluded vocal tract - humming in usual pitch for three minutes
o Discrimination and orofacial modification: semi-occluded vocal tract - humming associ-
ated with a snap of the tongue in usual pitch for three minutes
o Discrimination and orofacial modification: semi-occluded vocal tract - humming associ-
ated to the rotation of the tongue in the vestibule in usual pitch for three minutes
0 Discrimination: semi-occluded vocal tract - lip or tongue trills in usual pitch for three
minutes
o0 Discrimination: semi-occluded vocal tract - lip or tongue trills in usual pitch for three
minutes
Home Program Structure (daily, twice a day)
o Discrimination: semi-occluded vocal tract - humming in usual pitch for one minute
0 Discrimination: semi-occluded vocal tract - lip or tongue ftrills in usual pitch for one mi-
nute

Session 2

Objectives
0 Mobilizing the mucosa of vocal folds
Promoting the complete glottal closure
Reducing the phonatory effort
Working the respiratory support during phonation
Directing the air flow
Balancing pneumo-phono-articulatory coordination

O o0o0o0o

Taxonomy system
o Direct intervention
Taxonomy’s subsystems
0 Somatosensorial (discrimination)
O Auditory (sensorineural)
0 Vocal function (pitch modification)
0 Respiratory (respiratory support and coordination)
Degrees of freedom
0 Four (one to three per exercise)
Task
0 Activity Therapy Task

CHART 1. Proposal of the program of vocal therapy based on the taxonomy of vocal therapy.
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Proposed tasks for the session

0 Respiratory coordination and support: fricative /f/-/B/ in sequence with passage of so-
nority in usual pitch and abdominal breathing for three minutes

o Discrimination and respiratory support: semi-occluded vocal tract - fricative /B/ in usual
pitch and abdominal breathing for three minutes

o Discrimination and respiratory support: semi-occluded vocal tract - fricative /B/ in usual
pitch and abdominal breathing for three minutes

o Discrimination, pitch modification and sensorineural: semi-occluded vocal tract fricative
B/ with pitch modifications for three minutes

o0 Discrimination: semi-occluded vocal tract - lip or tongue frills in usual pitch for three
minutes

o Discrimination, pitch modification and sensorineural: semi-occluded vocal tract - lip or
tongue trills with pitch modifications for three minutes

Home Program Structure (daily, twice a day)

o Discrimination and respiratory support: semi-occluded vocal tract - fricative /B/ in usual
pitch and abdominal breathing for one minute

o Discrimination: semi-occluded vocal tract - lip or tongue trills in usual pitch for one mi-
nute

Session 3

Objectives
0 Mobilizing the mucosa of vocal folds
0 Balancing the resonance
0 Reducing the phonatory effort

Taxonomy system
0 Direct intervention
Taxonomy’s subsystems
0 Somatosensorial (discrimination)
0 Auditory (sensorineural)
0 Musculoskeletal (orofacial modification)
0 Vocal function (pitch modification)
Degrees of freedom
0 Four (one to three per exercise)

Task
0  Activity Therapy Task
0 Participation Therapy Task

Proposed tasks for the session
o Discrimination and orofacial modification: semi-occluded vocal tract - humming associ-
ated to the rotation of the tongue in the vestibule in usual pitch for three minutes
o Discrimination and orofacial modification: semi-occluded vocal tract - humming associ-
ated with a snap of the tongue in usual pitch for three minutes
o Discrimination: semi-occluded vocal tract - humming in usual pitch for three minutes
o Discrimination: semi-occluded vocal tract - humming associated to the seven vowels in
usual pitch for three minutes
o0 Discrimination: semi-occluded vocal tract - lip or tongue ftrills in usual pitch for three
minutes
o Discrimination, pitch modification and sensorineural: semi-occluded vocal tract - lip or
tongue trills with pitch modifications for three minutes
Home Program Structure (daily, twice a day)
0 Discrimination: semi-occluded vocal tract - humming in usual pitch for one minute
o Discrimination: semi-occluded vocal tract - lip or tongue trills in usual pitch for one mi-
nute

Session 4

Objectives

Mobilizing the mucosa of vocal folds

Promoting the complete glottal closure

Reducing the phonatory effort

Working the respiratory support during phonation
Directing the air flow

Balancing pneumo-phono-articulatory coordination

Oo0OO0OO0OO0O0

CHART 1. (Continued)

rest, there is a muscle recovery due to increased oxygen uptake,
so the muscles improve their energy capacity during the per-
formance of the tasks.”” This intermittent work optimizes the
muscle results obtained. In spite of the few available data in the
literature about the vocal anatomic physiology of the laryngeal
muscles, it is known that they are trainable.®"> Thus, it is be-
lieved that a program with exercises that work with the five

subsystems and present a continuous increase of difficulty for
the execution of direct tasks by increasing degrees of freedom
and the gradual insertion of participation tasks in the sessions
might lead to muscular adaptations, which allow greater mus-
cular endurance. Thus, the set of tools used might have improved
the vocal behavior, balanced vocal phonation, promoted relax-
ation, and muscle adaptation, and, consequently, might have
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Taxonomy system
o Direct intervention
Taxonomy’s subsystems
0 Somatosensorial (discrimination)
0 Auditory (sensorineural)
0 Vocal function (pitch modification)
0 Respiratory (respiratory support and coordination)
Degrees of freedom
0 Four (one to three per exercise)
Task
0 Activity Therapy Task
0 Participation Therapy Task

Proposed tasks for the session

0 Respiratory coordination and support: fricative /f/-/f/ in sequence with passage of so-
nority in usual pitch and abdominal breathing for three minutes

o Discrimination and respiratory support: semi-occluded vocal tract - fricative /B/ associat-
ed with the five vowels in usual pitch and abdominal breathing for three minutes

o0 Discrimination and respiratory support: semi-occluded vocal tract - fricative /B/ associat-
ed with the days of the week in usual pitch and abdominal breathing for three minutes

o Discrimination, pitch modification and sensorineural: semi-occluded vocal tract fricative
/B/ with pitch modifications and abdominal breathing for three minutes

0 Discrimination: semi-occluded vocal tract - lip or tongue trills associated to the five vow-
els in usual pitch for three minutes

o Discrimination, pitch modification and sensorineural: semi-occluded vocal tract - lip or
tongue trills with pitch modifications for three minutes

Home Program Structure (daily, twice a day)

o Discrimination and respiratory support: semi-occluded vocal tract - fricative /B/ in usual
pitch and abdominal breathing for one minute

o Discrimination: semi-occluded vocal tract - lip or tongue trills in usual pitch for one mi-
nute

Session 5

Objectives
0 Mobilizing the mucosa of vocal folds
o0 Balancing the resonance
0 Reducing the phonatory effort

Taxonomy system
o Direct intervention
Taxonomy’s subsystems
0 Somatosensorial (discrimination)
0 Auditory (sensorineural)
0 Musculoskeletal (orofacial modification)
0 Vocal function (pitch modification)
Degrees of freedom
0 Four (one to three per exercise)
Task
0 Activity Therapy Task
0 Participation Therapy Task

Proposed tasks for the session
o Discrimination and orofacial modification: semi-occluded vocal tract - humming associ-
ated to the rotation of the tongue in the vestibule in usual pitch for three minutes
o0 Discrimination: semi-occluded vocal tract - humming in usual pitch for three minutes
0 Discrimination: semi-occluded vocal tract - humming associated to the seven vowels in
usual pitch for three minutes
o Discrimination and orofacial modification: semi-occluded vocal tract - humming associ-
ated with a snap of the tongue in usual pitch for three minutes
o Discrimination: semi-occluded vocal tract - lip or tongue ftrills in usual pitch for three
minutes
o Discrimination, pitch modification and sensorineural: semi-occluded vocal tract - lip or
tongue trills with pitch modifications for three minutes
Home Program Structure (daily, twice a day)
0 Discrimination: semi-occluded vocal tract - humming in usual pitch for one minute
0 Discrimination: semi-occluded vocal tract - lip or tongue ftrills in usual pitch for one mi-
nute

CHART 1. (Continued)
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Session 6

Objectives

Mobilizing the mucosa of vocal folds

Promoting the complete glottal closure

Reducing the phonatory effort

Working the respiratory support during phonation
Directing the air flow

Balancing pneumo-phono-articulatory coordination

OO0OO0OO0OO0OO0

Taxonomy system
o Direct intervention
Taxonomy’s subsystems
0 Somatosensorial (discrimination)
0 Auditory (sensorineural)
0 Vocal function (pitch modification)
0 Respiratory (respiratory support and coordination)
Degrees of freedom
0 Four (one to three per exercise)
Task
0 Activity Therapy Task
0 Participation Therapy Task

Proposed tasks for the session

o Discrimination and respiratory support: semi-occluded vocal tract - fricative /B/-/z/-/j/ se-
quentially in usual pitch and abdominal breathing for three minutes

o Discrimination and respiratory support: semi-occluded vocal tract - fricative /B/ associat-
ed with the five vowels in usual pitch and abdominal breathing for three minutes

o0 Discrimination, pitch modification and sensorineural: semi-occluded vocal tract fricative
/B/ with pitch modifications and abdominal breathing for three minutes

o Discrimination and respiratory support: semi-occluded vocal tract - fricative /B/ associat-
ed with the emission of syllables (vazaja-vezeje-vézéjé-viziji-vozojo-v6z06j6-vuzuju) in
usual pitch and abdominal breathing for three minutes

o Discrimination, pitch modification and sensorineural: semi-occluded vocal tract - lip or
tongue trills following the rhythm of the song “happy birthday to you” for three minutes

o Discrimination, pitch modification and sensorineural: semi-occluded vocal tract - lip or
tongue trills with pitch modifications for three minutes

Home Program Structure (daily, twice a day)

o Discrimination and respiratory support: semi-occluded vocal tract - fricative /B/ in usual
pitch and abdominal breathing for one minute

o Discrimination: semi-occluded vocal tract - lip or tongue trills in usual pitch for one mi-
nute

Session 7

Objectives
0  Mobilizing the mucosa of vocal folds
0 Balancing the resonance
0 Reducing the phonatory effort

Taxonomy system
o0 Direct intervention
Taxonomy’s subsystems
0 Somatosensorial (discrimination)
0 Auditory (sensorineural)
0 Musculoskeletal (orofacial modification)
0 Vocal function (pitch modification)
Degrees of freedom
0 Four (one to three per exercise)
Task
0 Activity Therapy Task
0 Participation Therapy Task

CHART 1. (Continued)

caused the laryngeal musculature to be more resistant to fatigue,
which could result in an improvement in the perception of sta-
bility and less fatigue while talking for G1. This study did not
carry out a more direct control, with more specific vocal fatigue
tests, which can be considered a limitation. Future studies might
be able to accomplish this.

In addition, one of the main causes of vocal change in indi-
viduals with behavioral dysphonia is the improper use of the
voice,” which might cause discomfort in the vocal tract and pho-

natory imbalance. As such, the indirect intervention to improve
knowledge and vocal hygiene that took place in the initial session,
and throughout the therapeutic sessions, might have influenced
the vocal behavior and change of habits, favoring the phona-
tory balance and the increase of vocal resistance, which did not
happen in G2, as it did not receive any kind of intervention.
Data showed that there was no change in the frequency of mus-
culoskeletal pain (Table 5); however, there was a significant
increase in the intensity of musculoskeletal pain in the “shoulders”
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Proposed tasks for the session

o Discrimination: semi-occluded vocal tract - humming associated to the days of the week
in psalmody voice for three minutes

o Discrimination and orofacial modification: semi-occluded vocal tract - humming associ-
ated with a snap of the tongue and the five vowels in usual pitch for three minutes

o Discrimination and orofacial modification: semi-occluded vocal tract - humming associ-
ated to the rotation of the tongue in the vestibule in usual pitch for three minutes

o Discrimination, pitch modification and sensorineural: semi-occluded vocal tract - hum-
ming with pitch modifications for three minutes

o Discrimination: semi-occluded vocal tract - lip or tongue trills associated to the five vow-
els in usual pitch for three minutes

o Discrimination, pitch modification and sensorineural: semi-occluded vocal tract - lip or
tongue trills with pitch modifications for three minutes

Home Program Structure (daily, twice a day)
0 Discrimination: semi-occluded vocal tract - humming in usual pitch for one minute

o0 Discrimination: semi-occluded vocal tract - lip or tongue ftrills in usual pitch for one mi-
nute

Session 8

Objectives

Mobilizing the mucosa of vocal folds

Promoting the complete glottal closure

Reducing the phonatory effort

Working the respiratory support during phonation
Directing the air flow

Balancing pneumo-phono-articulatory coordination

OO0OO0OO0OO0O0

Taxonomy system
o Direct intervention
Taxonomy’s subsystems
0 Somatosensorial (discrimination)
O Auditory (sensorineural)
0 Vocal function (pitch modification)
0 Respiratory (respiratory support and coordination)
Degrees of freedom
0 Four (two to three per exercise)
Task
0 Activity Therapy Task
0 Participation Therapy Task

Proposed tasks for the session

o Discrimination and respiratory support: semi-occluded vocal tract - fricative /B/ associat-
ed with the five vowels in usual pitch and abdominal breathing for three minutes

o Discrimination and respiratory support: semi-occluded vocal tract - fricative /3/ associat-
ed with the days of the week in usual pitch and abdominal breathing for three

o0 Discrimination and respiratory support: semi-occluded vocal tract - fricative /B/ associat-
ed to the emission of syllables (vazaja-vezeje-vézéjé-viziji-vozojo-v6z0jo-vuzuju) in usu-
al pitch and abdominal breathing for three minutes

o Discrimination, pitch modification and sensorineural: semi-occluded vocal tract fricative
/B/ with pitch modifications and abdominal breathing for three minutes

o Discrimination, pitch modification and sensorineural: semi-occluded vocal tract - lip or
tongue trills with pitch modifications for three minutes

o0 Discrimination, pitch modification and sensorineural: semi-occluded vocal tract - lip or
tongue ftrills following the rhythm of the song “happy birthday to you” for three minutes

Home Program Structure (daily, twice a day, after the end of the intervention)

o Discrimination and respiratory support: semi-occluded vocal tract - fricative /B/ in usual
pitch and abdominal breathing for one minute

o0 Discrimination and respiratory support: semi-occluded vocal tract - humming in usual
pitch and abdominal breathing for one minute

o Discrimination and respiratory support:semi-occluded vocal tract - lip or tongue trills in
usual pitch and abdominal breathing for one minute

CHART 1. (Continued)

region in the evaluation made after 6 weeks in the group that
did not undergo any speech therapy intervention—G?2 (Table 6).
The investigation of symptoms of musculoskeletal pain in women
with behavioral dysphonia is important in the evaluation and treat-
ment through speech therapies because these women show
inadequate posture and vocal behavior, often associated with ex-
cessive strain on the laryngeal and cervical musculature, which
can trigger symptoms of pain in the regions proximal to the larynx

in women with behavioral dysphonia.” The research in relation
to pain symptoms in this population is recent, and there are few
studies®* that have verified the effects of techniques in the mus-
culoskeletal pain of women with dysphonia. Studies show that
specific manipulation techniques such as those included in the
manual laryngeal therapy>*® and procedures such as transcuta-
neous electrical nerve stimulation in the region of the suprahyoid
and trapezes might promote the reduction of the frequency and
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intensity of pain in the shoulder and neck regions* of women
with vocal nodules. This can explain the results of this study
because the tasks included only the orofacial modifications in
the musculoskeletal subsystem,'” through techniques of humming
associated with rotation of the tongue in the vestibule, snap of
the tongue, and chewed utterance. Tasks with specific tech-
niques to promote relaxation and improve the muscular pattern
of the neck and cervical spine, as well as the body posture, were
not addressed. The musculoskeletal aspects of the neck and cer-
vical region, which include the shoulders, were worked out in
the VTP only with indirect vocal intervention, by means of ped-
agogy intervention, in which the therapist provided knowledge
and strategies with which the participant can modify his or her
vocal behavior and muscle pattern used during vocal produc-
tion, including posture and strain of regions near the larynx. As
such, it could be seen that the approach of the present research
was not enough to significantly decrease the intensity of mus-
culoskeletal pain in the shoulders of G1 because the reduction
observed descriptively was not significant, and there was no dif-
ference in the comparison between the groups. In contrast, in
G2, the increase in pain may have occurred because the par-
ticipants had been diagnosed with behavioral dysphonia, and as
these participants did not receive any type of intervention, they
went on with their inappropriate vocal behaviors and habits. These
factors might have contributed to the increase in pain, as pain
is part of the characteristics of this situation.* Such data point
to the fact that the set of intervention procedures, along with the
methodology used to apply the intervention, even without spe-
cific tasks for the extrinsic muscles of the larynx, cervical regions,
and body posture might, by themselves, bring a rebalancing of
the muscles next to the larynx and of the postural pattern used
during phonation, and influence the pain perception of the par-
ticipant with behavioral dysphonia.

The present study presented a selection bias with regard to
the nonrandom allocation of the participants in the study groups.
As such, we suggest that randomized clinical trials are carried
out to confirm the findings of this study, as well as follow-up
studies to verify the mid- and long-term effects of the pro-
posed program.

CONCLUSIONS

Under the conditions in which this study was carried out, it could
be concluded that the VTP based on the taxonomy of vocal
therapy has obtained a positive effect on the global degree and
the instrumental acoustic parameters of the vocal quality, the fre-
quency of symptoms, and the intensity of musculoskeletal pain
in adult women with behavioral dysphonia. We can also con-
clude that the proposal of a broad VTP for behavioral dysphonia
based on the taxonomy of vocal therapy seems to have pro-
moted phonatory balance and muscle relaxation and improved
the vocal resistance of this population.
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