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ABSTRACT

During the XXVIII Brazilian Congress of SBFa, 24 specialists met and, from a leading position on scientific
research as a tool for connecting laboratory and clinic, five fronts of knowledge of the voice specialty were
discussed as following: Perceptual-auditory judgment of vocal quality; 2. Acoustic analysis of the vocal signal;
3. Voice self-assessment; 4. Traditional techniques of therapy; 5. Modern techniques of electrostimulation and
photobiomodulation (PBMT) in voice. Part “a” of this publication was associated with the consolidation of the
analyses of the first three aspects. The trend in the perceptual-auditory judgment of vocal quality was related
to the use of standard protocols. The acoustic evaluation of the vocal signal is accessible and can be done
descriptively or by extraction of parameters, thus preferring multiparametric measures. Finally, the analysis of
the individual himself closes this triad of voice documentation, which will be the basis for the conclusion of
the evaluation, reference for monitoring progress, and evaluation of treatment results.

No XXVIII Congresso Brasileiro da SBFa, 24 especialistas reuniram-se e, a partir de um posicionamento
condutor sobre pesquisa cientifica como ferramenta de conexao entre laboratorio e clinica, cinco frentes de
conhecimento da especialidade de voz foram discutidas: 1. Julgamento perceptivo-auditivo da qualidade vocal;
2. Analise acustica do sinal vocal; 3. Autoavaliagdo em voz; 4. Técnicas tradicionais de terapia; 5. Técnicas
modernas de eletroestimulagdo e fotobiomodulagdo em voz. A parte “a” desta publicagdo ¢ a consolidacao das
analises dos trés primeiros aspectos. A tendéncia no julgamento perceptivo-auditivo da qualidade vocal ¢ o uso
de protocolos padrao. A avaliagdo acustica do sinal vocal ¢ acessivel e pode ser feita de modo descritivo ou por
extra¢do de parametros, preferindo-se medidas multiparamétricas. Finalmente, a analise do proprio individuo
fecha essa triade de documentagdo fonoaudiologica, que sera base para a conclusdo da avaliagdo, referéncia

para monitoramento do progresso e avaliagdo de resultado de tratamento.

Voice Quality
Acoustics
Self-test
Descritores RESUMO
Voz
Disttrbio da Voz
Qualidade da Voz
Acustica
Autoteste
INTRODUCTION

The field of study on voice is one of the five (5) original
Specialist Registrations recognized by the General Medical
Council in Brazil®, consisting of enough prolific production,
both nationally and internationally acknowledged®. While
the main role of science is the advancement of knowledge,
not strictly limited to medical application, the clinical practice
is responsible for offering the best treatment available to the
individual, by taking into consideration the existing scientific
evidence. Evidence-Based Clinical Practice (EBCP) will provide
ratings on quality of evidence and strength of recommendations,
establishing the prioritization steps, as well as the systematization
and hierarchy of decision-making processes, in addition to
considering patient values as a prerequisite for healthcare
professionals’ assessment. Nevertheless, quickly developed
evidence that is representative of a specialty’s evolution is not
always availabe and, moreover, adherence to scientific guidelines
can vary, which requires an active dissemination and different
strategies for implementation in clinical reality®. The distance
between the research and the practice can be, in some cases, a
gap and lead to an uncomfortable situation.

The clinical practice experience regarding voice studies is
rather complex, seeing that it involves the use of established
scientific literature, which is tangible, but less measurable
aspects are also part of it, such as Metatherapy, a professional
competence based on clinical expertise constituting the “silent
know-how” in vocal rehabilitation®.

The undergraduate courses, in Brazil or also abroad, tend
to focus on integrating various theoretical contents in order to
train speech-language pathologists, with a teaching structure
that favors the association of theory with practice, relying on

internship supervisors to provide students with guidelines for
good clinical practices®. In consequence, graduate programs are
not responsible for training specialists, due to several reasons,
particularly the workload and the need for professional maturity

Similar to the workings of undergraduate internships,
professional clinical care also integrates theoretical content into
practice, but it is expected that the speech-language pathologist
may be able to conduct individualized interventions, not only
according to the individual’s diagnosis, but taking into account
the patient personality, and the context of speech interaction,
especially in their social and professional roles. In clinic practice,
decisions are made to solve the patient’s problem, without having
to force them into fitting a pre-existing theoretical model; in
other words, there is a greater freedom than when compared to
university clinics. There are rules to be respected, but there is
also a deliberate flexibility acquired by professional background
and competence.

Clinicians may use explicit knowledge, science development
results and tacit knowledge, deriving from clinical experience
and practice. Clinical questions must be structured and analyzed
on a theoretical basis; however, a competent care support goes
beyond this aspect and may involve innovative methodologies
and approaches, even if not fully tested. Tacit knowledge is
produced accordance with the respective amount of professional
experience, developed skills and care value base, constituting
another type of evidence that has a great impact on decision
making. The faculty members’ role is related to the encourage
regarding the acquisition of theoretical references and explicit
knowledge, all the while favoring the improvement of clinical
reasoning and practical skills. Altough structured scientific
knowledge is not enough for clinical development, it is an
essential basis for a reasonable and accountable care support.
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Recognizing uncertainty in medical appointments is part of
professional maturity and should not affect the speech-language
pathologist integrity; whereas the risk of an uncritical learning
that does not stimulate reflective thinking must never occur.

The present article aimed to record a summary of the Scientific
Session that took place at the Mérito Mara Behlau room, on
November 14th, 2020, as one of the activities of the XXVIII
Brazilian Congress of SBFa. This research paper provided data
on scientific methodology as instrumental to bring science and
clinic together, establishing the field of study on voice as a
constantly advancing science, demonstrating, side by side, both
the explicit and the tacit theoretical bases regarding professional
experience. Senior speech-language pathologists along with
young scholars, from highly esteemed academic traditions,
developed a dialogue with experienced clinicians respected by
the market, concerning some approaches with different levels
of evidence, among which, the perceptual-auditory judgment
of vocal quality, the acoustic analysis of the vocal signal, voice
self-assessment, as well as taking into consideration several
aspects related to voice disorders, traditional techniques of
therapy and, finally, modern techniques of electrostimulation
and photobiomodulation applied to vocal rehabilitation. In the
first part of this publication, essential considerations in the
scientific quality of the researches were presented along with a
commented analysis of the first three aspects discussed in this
scientific session, namely: 1. Perceptual-auditory judgment of
vocal quality; 2. Acoustic analysis of the vocal signal; 3. Voice
self-assessment.

SCIENTIFIC RESEARCH: FROM LABORATORY
TO CLINICAL ROUTINE

The GAP between research and clinic is historical. Scientific
researches were mainly based on expert opinions and case
series from clinical practice. Most of these studies lacked
validity, and their conclusions had no generalizability. As a
consequence, the evidence described in the literature was often
not applicable to practice, which distanced research and clinic.
On the other hand, clinical practice was based on what was
learned at graduation, and when faced with uncertainty, doubts
were directed to specialist colleagues or references in the area”.
Over time, scientific evidence has become increasingly easier
for clinicians to access, with research papers made available
by open access science journals, courses, congresses, books,
scientific content lives, among others. Given the large volume
of information available, the challenge that once was to be able
to access it, became to be able to find good quality evidence
with clinical applicability”®.

To reduce the GAP between science and practice, in the 1990s
a movement called Evidence-Based Practice (EBP) emerged.
EBP consists of associating the patient’s perspectives and clinical
experience, with the ability to consciously and judiciously
analyze and apply the best scientific evidence available?
(Figure 1). This movement induced developing researches to
gather evidences that could answer some of the doubts faced in
practice. By using the EBP, it is possible to reduce uncertainty
in clinical decision-making, to assist the choice of diagnostic

CLINICAL
EXPERIENCE

PATIENT
PREFERENCES

BEST AVAILABLE \/
EVIDENCE

Figure 1. Components of Evidence-Based Practice

procedures with greater accuracy, to curtail treatment time and
cost, to reduce risk and increase the effect of treatment, among
other benefits. This way, the clinical-epidemiological evidence
can be integrated with the daily practical experience of each
professional, that is, to offer ideal care support adaptive to real
life conditions.

As a result of this movement, in 2004, the EBP in speech
gained recognition, targeting voice disorders®®. The implementation
of EBP in clinical practice must comply with the following
steps: to establish the clinical problem and develop a research
question, for which the acronym PICO (Patient, Intervention,
Comparison and Outcomes) or its variations can be used; to
identify evidence that answers the databases’ clinical question;
to critically analyze the evidence (validity, reliability, quality
and applicability); to apply scientific conclusions as the pillars
for clinical practice, considering clinical experience as well as
the patient’s specificities and preferences®. In fact, the goal is to
assist in the daily implementation of the EBP, and the association
also recommends the acronym DECIDE, in which D stands
for “Define the question”, E for “Extrapolate the evidence”,
C for “Consider the experience”, I for “Incorporate the patient
perspectives and needs”, D for “Develop a treatment plan” and
E for “Examine your clinical decision”®.

However, the scientific vitality in Speech-Language Pathology
(SLP) means that, during the trial phases, the clinician often
finds a large volume of information with clinical heterogeneity
and inconsistent quality of evidence. In view of this, the EBP
proposes a hierarchical decision-making that prioritizes research
by level of evidence, seeking to support the practice at the
best level of evidence available. The traditional approach to
hierarchy of evidence is to rank the level of collected data by the
research designs that only considered the validation of medical
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evidences'?. Having said that, after this primary classification,
it is important that studies are reclassified acccording to the
quality (or certainty) level of the evidence and the strength of
the recommendations?.

Several types of research design are found in the literature,
and an epidemiology based classification'?, from Clinical
Trials"» and ASHA®), was chosen. Depending on the design,
researches can be classified as primary data studies (individual
studies where data is collected by the researcher from the
source) and secondary data (combining findings from primary
studies and providing conclusions to the body of evidence)
©, Primary studies can be subdivided through comparability
into observational (uncontrolled exposure and non-random
allocation), quasi-experimental (controlled intervention and
non-random allocation of participants to research groups) and
experimental (controlled intervention and random allocation
of participants in research groups). There is also a subgroup in
quasi-experimental studies called before-and-after intervention
studies (uncontrolled intervention, allocation cannot be random
because there is only one intervention group). The observational
category includes case-control studies (selection of groups
based on the disorder, retrospective observation of exposure),
cohort (selection of groups based on a common characteristic
and classification based on exposure, prospective observation
of the disorder) and cross-sectional (transversal analysis of
the disorder with exposure and measurement contributions)
(2 Experimental studies (randomized clinical trials) can be
subclassified according to phase, from adaptation to behavioral
studies, as follows: Initial Phase I — laboratory studies; Phase
I —analysis of the safety of immediate-effect intervention with
nonpatients; Phase II — analysis of the safety and effectiveness
of an immediate-effect intervention with patients; Phase III —
analysis of safety and efficacy of intervention in patients; Phase
IV — follow up and postmarketing?.

For the sake of ranking the level of evidence according to
the design, it could be outlined a research proposal adaptation
of the Oxford Center for Evidence-Based Medicine (EBM) and
the ensuing revisions in design'" for speech-language pathology
research. Indeed, it could be proposed that scientific research
could be ordered as shown in Figure 2, depicting the evolution
of the traditional evidence pyramid, from being based on the

o & 0 =
B cromann 2 Jrr——"
Q conokT e comonr
4] casecontmo Q case.contaoL
5 GUASI-DPLAMENTAL 5] A OPTMONTAL
6] caoss secTiomAL 6] choss-stTIoNAL
17} P — 7] “mrORS ANG AFTEN” INTERVENTION

validity of the studies, to a pyramid with wavy lines, which
highlights that the different types of design are not watertight
categories, and as a result, it could be put forward a new proposal
in which systematic revisions are framework through which
evidence can be analyzed.

It is important to emphasize that the research design is
directly related to the clinical question meant to be answered,
and can be grouped as follows: diagnostic accuracy, prevalence
and validation — cross-sectional studies; risk or protective
factor and etiology — cohort or case-control studies; treatment
and prevention — experimental, quasi-experimental study and
before-and-after intervention®.

Along with the design, the study methodology must be
taken into consideration, as to identify any limitations related
to the evidence®. For this, instruments can be used to analyze
the methodological quality or risk of bias. Secondary research
with a systematic review design usually includes an assessment
of methodological quality, as well as a single conclusion,
which makes this design the one providing the best scientific
support for clinical decision-making and for the development
of healthcare guidelines".

Currently, there is complementarity in EBP cycle between
clinic and research. It is established in clinic through the doubts
of practice, by researching the development of studies that
may provide evidence to answer such doubts, circling back
to clinic, where the evidence is comprehended and applied,
bringing forth new doubts. The infinite cycle of partnership
and complementarity is therefore sustained between the clinic
and the research.

There are still many challenges for the EBP to be implemented
and to meet the clinic’s practical demands. Chart 1 shows some
of these matters.

One of the great issues to be faced in the future is implementation
science. Only this way will it be possible to offer the best speech
therapy care for patients with voice disorders.

Perceptual-auditory judgment of vocal quality

The perceptual-auditory judgment of vocal quality is commonly
called Auditory-Perceptual Assessment (APA) of voice and
is the main instrument of speech-language pathology vocal

Figure 2. Evolution os the traditional pyramid to the proposed one, in which systematic revision is the framework for viewing and applying evidence
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Chart 1. Challenges of implementing Evidence-Based Practice (EBP)

Areas of the challenge

Challenges

Limited and vague local terms

Search for Evidence

Long period between development, submission, acceptance, and embargo for
publication, which causes the availability of evidence to be delayed when compared to

the speed of clinic practice

Low level of evidence for research in some specific topics

Absence of sample calculation, small and heterogeneous samples

Heterogeneous referral patterns and procedures related to voice disorders procedures

Absence of standardization of outcome

Selection and comparison of evidence

Diversity of dysphonia classifications

Lack of follow-up to verify medium and long-term effects

Mutability of temporal variables in the intervention

Low consumption of studies by clinicians

Evidence intake

National health plans do not demand a scientific basis for the practice

assessment. In this form of analysis, the perceptual-auditory
judgment to approach responses to sounds by stimulus was
systematicallly used®>!?. The fact that the voice is a perceptual
phenomenon by nature makes the perceptual analysis the best
evaluation strategy for voice disorders, being considered the
gold standard of voice assessment. Perceptual descriptions are
intuitive and clinically meaningful>!9.

Through the auditory-perceptual judgment, it is possible
to: describe the patient’s vocal characteristics, identify whether
the voice is normal or deviated, classify the predominant type
of deviation (rough, breathy, tense or a combination) and
the intensity of the alteration™); verify vocal functionality
using tasks that test different adjustments of the laryngeal and
perilaryngeal muscles®”; assist in the differential diagnosis
of dysarthria, including flaccid, spastic, ataxic, hypokinetic,
hyperkinetic and mixed®?; compare results of pre- and post-
intervention treatments, as to medication, surgery or vocal
rehabilitation; and to elaborate the clinical reasoning for the
vocal disorder assessment, for the decision-making and for the
vocal rehabilitation process!!”:1820-22),

The subjectivity involved in this type of assessment is one
of the main criticisms aimed at perceptual analysis. There are
factors that may interfere in the result of the perceptual analysis.
Some of these factors involve random errors, which are difficult
to control. Others involve systematic errors, known errors that
are more manageable, such as auditory processing training, the
evaluation scale or test protocol, vocal parameters and speech
tasks. Auditory training is essential for both the development of
internal references to little experienced evaluators, and for the
recalibration of affordance perception to experienced evaluators'.
It can be performed using human voices, with different types
and degrees of vocal deviations, as well as synthesized voices.
The use of anchor stimuli offers external references to the
patients and calibrates the auditory perception®®-?%.

There are different standardized protocols for perceptual analysis.
The Japanese GRBAS scale® and the CAPE-V25 Protocol® are
widely used for clinical and scientific purposes. Both contain highly
reliable vocal parameters, such as G - general degree of vocal
deviation, roughness and breathiness’?329, While the GRBAS

uses a 4-point numerical scale, the CAPE-V protocol uses the
100mm visual-analog scale, which offers greater precision in the
analysis, allowing a more accurate assessment of vocal progress
in therapy, even if in a lower magnitude. Both protocols have
a limited number of parameters to be evaluated, which reflects
the current trend in the literature; however, CAPE-V provides
for the recording of voice types less commonly seen in clinic.

The choice of speech tasks is one of APA’s key points. There
are less specific speech tasks, such as sustained vowel emission,
counting numbers, spontaneous conversation and singing voice
emission, such as the “happy birthday” song; there are also
more specific tasks, to test frequency variation (usual, high,
low and glissando) and intensity (usual, weak and strong) of
the Vocal Dynamic Field (VDF), which provide information on
the functionality of the laryngeal and perilaryngeal muscles®?;
the use of phonetically motivated phrases, such as those from
CAPE-V, helpful for differentiating neurological dysphonia from
behavioral dysphonia; finally, laryngeal and phonoarticulatory
diadochokinesia tests become important in dysphonia due to
altered motorcontrol®'2?. Vowels tend to emphasize the sound
source characteristics and the connected speech samples allow
a more comprehensive assessment of voice use, with aspects
that can easily be minimized if only sustained vowel emissions
are considered.

In addition to the abovementioned factors that may interfere
with the APA, studies show that cognitive biases, such as
knowledge of clinical history, diagnostic information and clinical
context, can influence APA®*39, Consequently, researchers and
clinicians should be aware of the possibilities of automatic
categorization triggered by available knowledge and previous
experience in performing APA.

Acoustic analysis of the vocal signal

Another important instrument of vocal assessment, which
combined with the perceptual-auditory judgment is of great
clinical value, is the acoustic analysis of the vocal signal. This
analysis, considered to be less subjective than the perceptual-
auditory judgment, has the following main objectives: to document
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voice quality; to quantify several aspects of voice production;
to detect vocal and/or laryngeal disorders; to perform trials; to
monitor the therapy process and to acknowledgepatient voice®'*?),
Furthermore, it plays an important role in helping the evaluator
to actually see what is being heard®%.

Historically, acoustic assessment was restricted to large
laboratories and university research centers due to the need to
use expensive computers (minicomputers) with high processing
capacity®'3?, The analysis was essentially carried out in the
sustained vowel, as it varies less than the connected speech,
allowing for an easier parameter extraction®-?., There were
major difficulties envolved in analyzing voices with large vocal
deviations due to the need to identify the individual limits of
each cycle, which is less evident in very ? voices®®. In recent
decades, technological advances have allowed acoustic analysis
to be used in multiple free softwares foi Personal Computers
(such as Praat, by Paul Boersma and David Weenink, Institute
of Phonetic Sciences, Amsterdam) or even low cost softwares
(such as VoxMetria and FonoView, CTS Informatica, Brazil),
broadening its use, and inevitably, related criticism and
considerations®”.

Acoustic analysis, although often associated with parameter
extraction, can also be descriptive, essentially based on
spectrography, a qualitative analysis of the vocal signal that
allows the evaluation of any types of vocal signals, even in
voices with extreme deviations, both from samples of sustained
vowel and from speech® ). The analysis of a voice acoustic
spectrography requires a trained professional and is more difficult
to be standardized, since the trace analysis is a perceptual-visual
judgment with a good dose of subjectivity. In spite of that,
research has been carried out towards developing a standard
protocol for this analysis®>*¥ that is so greatly relevant to the
clinic because of its immediate visual feedback contribution to
the clinician and to the patient.

Assessment by the acoustic parameter, on the other hand,
is easy to standardize, since the analysis provides a number to
work with. Traditionally, parametric analysis is performed by
stand-alone measures, such as: fundamental frequency, robust
measure of scale; short-term perturbation measures, such as
jitter and shimmer; noise measures, such as Signal to Noise
Ratio (SNR), Harmonic to Noise Ratio (HNR), Glottal to Noise
Excitation (GNE), among others. It is worth mentioning the
referred research seeks to relate acoustic measures with the
auditory-perceived vocal quality and the intensity of dysphonia®®,
but alterations in isolated acoustic parameters often do not reflect
what the clinician hears in practice. Such parameters generally
consider the sustained vowel as a task for analysis, which
makes the assessment less assertive and less representative of
the voice as a whole®?. Hence, there is a search for measures
that are more reliable and that also consider connected speech,
such as the Cepstral Peak Prominence (CPP)C7#449_ The use of
multiparametric measures, recently introduced in the literature,
has become very popular, such as the Acoustic Voice Quality
Index (AVQI)®” and the Acoustic Breathiness Index (ABI)19,
both validated for Brazilian Portuguese®’*® and extracted by
a script from the Praat program, free of charge. It is possible
that one of the main challenges for the use of these measures

in the clinical routine may be the lack of training in extraction
programs, since Praat is not so user-friendly for application in
the vocal clinic practice.

Perceptual-auditory judgment and acoustic analysis can be
considered as two sides of the same coin, being regarded as
the foundation of voice assessment from the clinician’s point
of view. Both must be carried out with great care, requiring
training on the part of the evaluators and the selection of reliable
parameters. While the perceptual-auditory judgment favors
the description of the voice quality general impressions, the
acoustic analysis allows the identification of essential aspects
of the source contribution, along with the resonance filters in
voice production.

Voice self-assessment protocols

Self-assessment in the Brazilian voice clinic began a little
over a decade ago with the validation of the Voice-Related
Quality of Life (V-RQOL) protocol“. Voice is biologically
defined and socially shaped®”. It has multidimensional attributes
that demand analysis from different perspectives during the
diagnostic process of dysphonia. The clinician has the expertise,
but it is the patient who has the experience of voice alteration,
and the same problem when evaluated from different points of
view will not always be equal to different evaluators. Patients
who report different perceptions provide more information than
evaluators can mutually agree upon®b.

Self-assessment helps in understanding the difficulties
experienced by the patient®>%¥, It is an important resource for
clinical monitoring and can be a significant asset in diagnosis®®.
There are self-assessment instruments that may help in
screening and diagnosis, in all cases accuracy and precision are
essential®®. To track a vocal disorder, the instrument must have
high sensitivity, identifying people who have a voice alteration
or present risk factors for dysphonia. As for the diagnosis, the
instrument must have high specificity, as it cannot capture other
alterations/disorders besides dysphonia.

Currently, in Brazil, the following protocols are available in
the voice clinic practice: Voice-Related Quality of Life (VRQOL)
@9: Voice Handicap Index (VHI)®®; URICA-VOICE Scale
(URICA-VOICE)®?; Vocal Tract Discomfort Scale (VTDS)
%, Voice Activity and Participation Profile (VAPP)®?; Vocal
Symptom Scale (VoiSS)“?; Dysphonia Coping Strategy Protocol
(PEED)®Y; and the Vocal Fatigue Index (VFI)©2, In addition to
others for more specific populations, such as the Modern Singing
Handicap Index (MSHI)®, Classical Singing Handicap Index
(CSHI)®¥, pediatric Voice-Related Quality of Life (p VRQOL)
9, Transsexual Voice Questionnaire Male to Female (TVQM)
9 Screening for Voice Disorders in Older Adults (RAVI)©?
and the Pediatric Vocal Symptoms Questionnaire (PVSQ)©®),
among others.

By means of the protocol application, it is possible to measure
the impact of the disorder on the patient’s social, personal and
professional relationships, to differentiate or group patients,
to predict individual results, to monitor patient’s evolution, to
assess the effectiveness of the therapy and to prioritize problems
in the intervention process, as well as helping in the decision-
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making concerning therapeutic discharge®%>®, The clinician
must then identify what they want to map in order to choose
the most suitable protocol(s) for the patient.

It is important that speech-language pathologists try to
prioritize, in their clinical routine, the use of validated scientific
research instruments. Validation is an evaluation process that
uses tests with results interpretation that are valid (providing
proposal measurements), reliable/accurate (with test-retest
repeatability) and unbiased (with information impartiality)©”.

There are several guidelines to develop instrument validation
processes, traditionally carried out by different areas, with
emphasis on Education and Psychology®’7*7, Therefore, it
is essential that the researcher define a line of validation and
strictly follow all the steps recommended by the authors in order
to take measurements: 1. Validity of evidence may be achieved
through test content, response processes, internal consistency,
and relationship between variables; 2. Reliability/Accuracy; 3.
Unbiased test; 4. Accuracy; and 5. Evidence of validity based
on testing consequences®’7?,

Beside the levels of validity evidence, the researcher must
choose the philosophical movement that will guide the test
validation. In this standpoint, we could highlight a review
that evaluated nine self-assessment instruments concerning
V-RQOL™. After a careful analysis, the authors reported that
the questionnaires most commonly used in the area of voice
presented developmental problems and deficits in some of
their psychometric properties. Concluding by suggesting the
implementation of more contemporary methods for the validation
and evaluation of psychometric measures.

All voice instruments in Brazil were validated based on the
Classical Test Theory (CTT), internationally, there are already
efforts in the development of studies to validate questionnaires
based on more current models, such as the Item Response Theory
(IRT)"*7"_ Within this approach, it is worth briefly mentioning
the differences between these theories.

The CTT advocates for a structure in which the analysis
depends on the collected sample; assigning a single value to
the items, thus obtaining a full score from the simple sum of
the items; the same number of marked questions (which may
vary), receive the same score value; and, consequently, does not
differentiate patients in terms of attribute aptitude. The IRT seeks
to fill the gaps presented by the CTT, since its generalization is
independent of test and sample; the items are established as a
basic unit, therefore, each one will have its part in influencing
the latent trait, deriving from its difficulty and discrimination
parameters. For this reason, the instruments validated by IRT
do differentiate individuals according to the level of aptitude/
commitment tested, in order to improve the accuracy of the
instrument. That being said, a larger sample is needed along
with more variability in problem severity, together with more
sophisticated statistical models and softwares83%,

An interdisciplinary and multi centered group was founded
in Brazil, focused in developing the stages of validity evidence
related to self-assessment protocols in voice, using the IRT. So far,
seven instruments have been validated, namely: Vocal Tract
Discomfort Scale®"#2; URICA-Voice Validated (URICA-VV)
389, V.RQOL®Y; Voice Symptom Scale (VoiSS)®9; Dysphonia

Coping Strategy Protocol®®; Voice Handicap Index®”; and
Perceived Present Control Intervention for Voice (CPP-V)®%),

Most of these protocols, validated through IRT, emphasized
the difficulty patients had in understanding the difference between
intensity and frequency, as well as answering the Likert scales
(type); all items had the parameters calibrated in conformity
with the individual level of information; measures regarding
sensitivity, specificity and accuracy of the instruments were
satisfactory; in addition to all the instruments mentioned, there is
anew calculation methodology, based on IRT parameters, with
the possibility of a new cutoff scores. On that account, all these
new protocols followed the contemporary trend by simplifying
research instruments in the area of Psychometrics, either with
the reduction of items, with an unifactorial structure and/or with
dichotomous responses; which allows for the classification of
subjects with indicatives of vocal risk.

Such collective effort to produce new scientific knowledge
could be reflected in clinical practice, for a better understanding
of the genesis and processes that surround dysphonia, such as:
instruments able to detect dysphonia even at an early stage, since
most of the impacts on quality of life are daily life limitations
adress physical issues and physical symptoms, rather than
emotional ones; and those symptoms may or may not have show
signs of phonotraumatic injury. Finally, one should know more
about the patient’s cognitive and behavioral aspects to make use
of coping strategies, perceived present control and the patient’s
stage of readiness, as to encourage a more active patient and
a more assertive therapist in vocal rehabilitation. Thus, it is
believed that advances in scientific research with the use of
IRT in the validation of vocal self-assessment instruments will
facilitate the clinical routine of the speech-language pathologist.

COMMENTS

Voice quality is an essential aspect in the assessment of
a patient with a voice complaint, whether in the context of
screening, diagnostic confirmation or monitoring the treatment
of'avoice disorder. Perceptual-auditory judgment and acoustic
analysis are the main clinical tools to characterize and classify
voice quality. Both assessment modalities must be seen as
interdependent strategies and must be interpreted as integrated
with the clinical history of the voice disorder, the self-assessment
of aspects related to the voice issues in the individual’s life and
the laryngeal medical examination.

The speech-language pathologist must be able to collect
auditory and acoustic information from the patient, synthesize
it, interpret it and make a decision about the best intervention
applicable to the case, or judge the effectiveness of an already
implemented approach®. One of the great challenges in the
voice field of study is to understand the role of the perceptual-
auditory judgment and the measurements obtained by the
acoustic analysis in the decision-making process. Although,
traditionally, there may be a consensus among clinicians that
vocal assessment is multidimensional, there is no scientific
evidence to support this statement®®.

Specifically concerning the perceptual-auditory judgment,
one of the goals is to improve the reliability and accuracy in the
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voice quality characterization. As a general rule, listeners with
similar auditory experiences or who had auditory training during
their education tend to have better inter and intra-individual
reliability®. Along these lines, two important points must
be considered: the prior training of evaluators to improve the
reliability and accuracy in the perceptual-auditory judgment;
and the establishment of basic specifications for this training, so
that the analyzis performance can be effectively improved>*'9?,
Training should involve skills associated with central auditory
processing and specific aspects related to perception tasks.
Unexperienced evaluators showed less reliability in judging
the general degree of vocal deviation when confronted with
limitations in temporal resolution skills and binaural interaction®®®.
Another study with tuned and untuned listeners showed that the
evaluator’s vocal tuning is not a prerequisite for performing a
good perceptual-auditory voice assessment. Whereas participants
with difficulty in processing temporal patterns had lower intra-
subject reliability in the perceptual-auditory judgment, regardless
of whether they were in tune or not®. Such findings reinforces
the importance of training auditory skills in programs, in order to
develop the ability to perform the perceptual-auditory judgment
of voice quality.

Still, the greatest contribution of acoustic analysis is to
enable the vocal signal’s documentation, the monitoring of this
signal throughout the rehabilitation or vocal improvement and
the possibility of quantifying the auditory perceived deviation,
as well as visually characterizing it in the spectrography. There
are 15 models referred to in the literature for voice acoustic
characterization® and countless measurements that can be
obtained from these models. Therefore, the clinician needs to
decide which measures are most effective for specific purposes
in the clinical context.

The search for acoustic measures that represent certain vocal
quality descriptors, such as roughness and breathiness, is an
old challenge for the scientific community. The large amount
of acoustic measures available with the objective of correlating
the acoustic findings with the perceptual-auditory ones was
evidenced in a meta-analysis that evaluated acoustic measures
used to assess sustained vowels and connected speech®.
The authors found 85 acoustic measures for breathiness and
86 measures for breathy voice quality. Since meta-analysis
is a type of literature review in which different studies are
compared using statistical methods that reduce bias from
methodological differences among them, this type of study has
a high level of evidence. After analyzing the selected studies,
the authors identified 12 measures with potential for correlation
with breathiness and 14 for roughness. One noteworthy aspect
found is that the choice of acoustic measures to be used by the
clinician or researcher must be guided by the purpose of the
intended analysis.

Discrimination between normal and deviated voices by means
of acoustic measurements is another difficulty for researchers in the
area and, therefore, it was the research objective of an important
study that analyzed a database with 482 voices“). Different
measures were compared individually and in combination to
assess performance in discriminating voices. The differential of
this study is the use of traditional, cepstral, non-linear measures,

and recurrence quantification analysis. The results indicated
that Cepstral Peak Prominence-Smoothed (CPPS) is the most
accurate acoustic measure to discriminate normal from altered
voices and that combined measurements (traditional, such as
Glottal to Noise Excitation (GNE) and recurrence quantification
analysis (entropy - ENTR) that may have promising results
in voice discrimination. In view of this, CPPS is established
as the most robust measure, both for verifying the correlation
with breathiness'®*) and for the discrimination of normal and
altered voices.

An important aspect to be highlighted in the acoustic analysis
and in the perceptual-auditory judgment is the speech tasks in
use. They must allow access to vocal functionality in terms of
frequency variation (low, high and the alternation between them),
intensity (weak, habitual and strong)“®®, as well as resistance
(emission in maximum phonation time at different intensities and
frequencies) and laryngeal efficiency (laryngeal diadochokinesia)
©n_ At the same time, the Sound Pressure Level (SPL) must
be a controlled variable and recorded at the time of voice data
collection. Admittedly, voices produced with SPL below 70 or
above 80dB in an acoustically treated clinical environment can
distort the vocal deviation perception, under or overestimating
the acoustic and perceptual characteristics of the voice®®.

Therefore, the recommendation is that the perceptual-auditory
and acoustic analysis of vocal quality must involve controlled
speech material and, at least in hard cases, tasks with sustained
vowel emission in weak, comfortable and strong intensity, since
the quantitative differences and qualitative characteristics of
these emissions can help to understand the laryngeal dynamics,
especially between vocal hyperfunctioning conditions with or
without tissue damage®®. Connected speech tasks can also be
evaluated under various emission conditions.

If, on the one hand, perceptual-auditory judgment and acoustic
analysis are the main tools of semiology from the clinician’s
perspective, the self-assessment of the individual with voice
problems, developed more intensively in the last two decades,
has brought great advances in the comprehensive understanding
of what does it mean to live with dysphonia. The inclusion of
the patient’s point of view in the assessment is a mandatory
part of the vocal clinic routine. There is a huge range of voice
self-assessment protocols already validated in Brazil, with
different perspectives of analysis components, such as quality of
life36:3265 pathophysiology and presence of symptoms!#%6268),
as well as behavior and cognition®”¢). The question that always
arises for clinicians, especially for beginners, is: “which vocal
self-assessment protocol should [ use with my patient?” That is
why clinical reasoning is so important, with acknowledgement
of the vocal complaint, sampling anamnesis data and guiding
the decision-making process axis for patient evaluation, with
the possibility of choosing more than one questionnaire.

The validation of voice self-assessment protocols in Brazil
by the Classical Test Theory (CTT) lasted for over two decades,
beginning with the VRQOL®™. At that point, an important line
ofresearch for the validation of voice self-assessment protocols
emerged in Brazil, with studies carried out at different academic
levels, from specialization to doctoral studies. A recent publication
compiled several recommendations regarding validation of tests
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in Speech-Language Pathology”, being one of the most cited
articles in the CoDAS journal in the 2017-2020 quadrennium,
proving that there the validation field is interesting to speech-
language pathologists, mainly because validated protocols give
greater security to the clinician’s decision-making process.

After these initial advances, it became visible that there was
a demand for further studies contemplating self-assessment
instruments as a research object, as to ensure that they may evolve
into increasingly efficient tools, safely reflecting the concerns
presented by patients®. More recent lines of research have
been dedicated to a deeper investigation of the psychometric
structure related to vocal self-assessment instruments, aiming
to better understand their potential and deficiencies, in addition
to further reinforcing their validity and reliability. Preliminary
studies in this area®>) pointed out the ability to differentiate
between items of the same instrument, leading to the conclusion
that such items must be considered differently in order to obtain
the total instrument score and their interpretation.

Such reflections culminated in the application of more
contemporary validation theories for these instruments, such as the
Item Response Theory (IRT), designed to solve such deficiencies
by assigning different weights to each investigated item, in line
with its influence towards the investigated parameter. The progress
of these researches has already resulted in new, updated and
psychometrically more robust versions of several instruments
of vocal self-assessment, which have direct implications for
the better quality of information obtained by these instruments,
both in the clinical and academic scope. However, seeing that
the resulting scores are not easy to be obtained or be clinically
interpreted, their use is not quite widespread in clinical routine,
as of yet.

The teaching-learning process of the perceptual judgments,
acoustic and voice self-assessment protocols analysis can only
be carried out properly if it is integrated with a clinical reasoning
program since the beginning of speech-language pathologists’
academic training. The data collected must be meaningfull and
be part of the clinical decision-making. Clinical reasoning,
which is based on a good anamnesis and an accurate patient
assessment, is a cognitive skill to be developed through experience
or training®?. To develop clinical reasoning should be a key
concern in the training of young speech-language pathologists,
and can be promoted by a theoretical and structured approach,
associated with the observation of experienced clinicians in
practice at universities. This process empowers the professional,
grants autonomy and promotes essential skills for interdependent
work in the healthcare area.

CONCLUSION

The field of study on voice is quite agile and has undergone
a constant and intense renovation in the last two decades. Vocal
functionality and conscious clinical decision should be the
speech-language pathologists’ main approach towards the patient.
The perceptual-auditory analysis is of fundamental importance as
a “voice spokesperson”, translating the individual’s vocal identity
into perceptual terms. Acoustic analysis, combined with auditory
analysis, is the most trustworthy vocal documentation, providing

the description of the source-filter contribution and resonant
components of speech sound production, as well as allowing
for the recording of the individual’s entire communication style.
The clinician has expertise in the area, but it is the patient who
lives with the voice disorder, and it is only through self-assessment
protocols that this experience can be translated into how it impacts
on the family, social, professional and emotional aspects of life.
Science has simplified this clinical assessment of the patient’s
point of view, with the revalidation of self-assessment protocols
regarding the impact of voice problems on different aspects of
life; today, it is understood that all the investigated items have
different relevance, and the knowledge that this information
has already generated will inspire the development of programs
aimed at attention and prevention of voice disorders based on
scientific data. The patient’s essential documentation comprises
three analyses that allow for the treatment results’ evaluation:
auditory, acoustic and self-assessment of the disorder impacts.
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