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ABSTRACT

Purpose: to identify the profile of tinnitus research in Brazil and the main procedures
adopted by professionals in the field in the national territory.

Methods: an observational, descriptive, and cross-sectional study, in which an active
search was made on digital platforms to identify researchers in Brazil who have tinnitus
as a study focus. After identifying the tinnitus study groups, an online Form was sent to
the researchers comprising 21 questions, so as to know the works in development. The
collected responses were extracted and tabulated into Microsoft Excel Professional Plus
2019 through the absolute and relative frequency measurements of the final sample.

Results: 117 researchers were identified, of these, 21 participated in the study, being
(90.5%) females, specifically from public universities (81%) in the Southeast region
of Brazil (47.7%). These professionals develop clinical research (76.1%), focusing
on therapies and/or treatments (38.1%), and use sound therapy (52.38%) as the main
technological resource of their studies.

Conclusion: the research profile is clinical, with a main focus on therapies and/or
treatments for tinnitus. As for the procedures, there is a predominant application of the
Visual Analogue Scale- VAS and the Tinnitus Handicap Inventory- THI as evaluation
protocols and sound therapy as the main technological resource of their studies.

Descriptors: Tinnitus; Research; Audiology; Interdisciplinary Research; Health; Science
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INTRODUCTION

Tinnitus is defined as a conscious sensory
perception of a sound that is not linked to a corre-
sponding external sound source. Tinnitus disorder
refers to tinnitus associated with emotional distress and
functional disability’. Currently, it is understood that the
symptom occurs in multiple neural substrates resulting
from a stimulus at the peripheral, central level, or both,
which trigger different effects on sensory receptors?.

In this sense, tinnitus has awakened the attention
of researchers due to the complexity of the symptom,
which appears to have different inducing agents
involved in the body’s systems, characterizing it as a
multifactorial symptom3. It can interfere with the quality
of life, impacting sleep quality, concentration, and
social interaction and resulting in increased rates of
psychiatric comorbidities*.

Therefore, in a global panorama, it is estimated
that approximately 10% to 15% of the adult population
experiences persistent tinnitus associated or not with
hearing impairment concomitantly. It is believed that
this prevalence of tinnitus is linked to the character-
istics of hearing loss, such as the level of severity and
frequency impaired by hearing deficit®.

A pioneering study conducted in Europe identified
that 14.7% of adult subjects reported having some type
of tinnitus. The sample of this research stands out due
to its composition which consists of population repre-
sentations by 12 member countries of the European
Union (EU). The strategic choice of these countries
is mainly due to the representativeness of the socio-
cultural and economic diversity of the European bloc®.
In the Brazilian scenario, a single epidemiological
study published to date identified a prevalence of the
complaint of approximately 22% in the city of Séao
Paulo’. To date, there is no study available in the liter-
ature that demonstrates national prevalence.

It is worth highlighting that the estimates available
in the literature on tinnitus already demonstrate the
potential problems that may arise as a result of this
symptom. With increasing life expectancy and the
elderly population?, it is assumed that tinnitus-related
indices are expected to follow the same growth pattern
in the coming decades. In addition, knowing what has
been researched about tinnitus allows prioritizing and
directing research on this topic, to enhance effective
forms of evaluation and highlight new treatment strat-
egies at the national level.

Thus, despite the large number of individuals with
tinnitus, there is no gold standard available for the
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treatment of the symptom due to its etiological hetero-
geneity®. Therefore, it is essential to encourage research
on this topic to elucidate initial pathophysiological
issues, thus enabling greater assertiveness in future
research related to treatment strategies and modalities
or even, in some cases, complete remission.

As a result, the present study aims to identify the
profile of tinnitus research in Brazil and the main
procedures adopted by professionals in the area in the
national territory, clarifying what, how, where, and who
has researched the symptoms in Brazil.

METHODS
Study design

The design research was conducted according
to the recommendations of the Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE). Consequently, this work is an observa-
tional, descriptive, and cross-sectional study, approved
by the Research Ethics Committee of the Universidade
Federal da Paraiba - UFPB, Brazil, under the opinion
number 5,328,932 (CAAE 54339921.8.0000.5188). All
participants were informed about the research and
invited to sign the Informed Consent Form (ICF).

Scenario

The study was carried out online and this modality
was established due to the magnitude of the national
territory, which required the use of a tool that reached
the different regions of Brazil in the period from August
2021 to December 2022. For this, digital platform tools
were used via the internet to contact research groups,
universities, and tinnitus researchers, having as the
main tool, e-mail.

Participants

Researchers, teachers, health professionals,
university employees, and research groups that
study tinnitus were included and fit the following eligi-
bility criteria: be registered in the electronic pages
that promote research in Brazil and have developed
research on tinnitus in the last 10 years. Research
groups/ researchers whose status as registered in the
directory was not active, as well as research not directly
and/or indirectly related to the health area were not
accepted.

The initial data collection took place through active
search in digital platforms, such as the Conselho



Nacional de Desenvolvimento Cientifico e Tecnolégico
(CNPq), Diretério dos Grupos de Pesquisa no Brasil
(DGPs/CNPQ), the professional social network
Linkedin and the social network ResearchGate. When
the researcher’s contact was not provided, the corre-
sponding scientific production was analyzed to find
electronic addresses available to contact the profes-
sional or the research institution.

After obtaining the contact of these professionals,
an e-mail inviting the researcher to contribute by
answering an online questionnaire structured through
Google Forms was sent, which link was highlighted.
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Thereby, the questionnaire was sent to all researchers
who were found on digital platforms. This question-
naire contained the Informed Consent Form-ICF and 21
standardized objective questions (Figure 1), developed
to identify the researcher, the research, and protocols
on tinnitus.

The questions developed were based on the
expertise of three tinnitus researchers and a fourth
professional who ratified them, therefore, the collection
questionnaire is unprecedented and authored by the
collaborators of this work.

Collection questionnaire Rocaeda)
a)North ) Midwest
b) Northeast d) South

-1-What type of research do you work with?

a) Master's programs
1.3- Are any of these opfions part of your research? b) Doctoral programs g)al
¢) Scientific inifiation programs  h) Other,
d) Master's and PhD

p) Somatosensory therapy ) Answer to the previous question was "No"

a) Acupuncture o) Hormonal Modulation

b) Auriculotherapy

Resonance Imaging a) Social networks

-3- In which macro-region of Brazil is your research institution

€) Southeast a) Yes b) No ) Other

-4- Does the research have an international parinership?

" i " a)Yes b} Mo ¢} Other: by12to 18 years old &) 50 to 70 years old @) Challenging

@) Animal research  ¢) Computer simulations &) Other:

) ) ¢)18to30yearsold )70 to 85 years old b} Normal
b) In vitro research  d) Clinical research -5- Is the research linked to any Stricto Sensu orientation program c)The same level of difficully as other

andfor scientific initiation project?
T R e T 12- Do you use any of these protocolsiesourcesftests in ~ "2Sarch-
il o a) Yes b) No c) Other: your research? If so, wihich ones? d) Other.
a) Experimental research on finnitus  d) Occupational tinnitus o S Shcuh ;
a €] &) Acuphenometry

DYThermpies aediar reatinenis €) Prevention -5.2- If you answered "YES" to the previous question, your g @ TRQ f) Others: -20- From your perspective, nalional research
¢) Tinnitus assessment methods 7) Other- research is linked to- ’ on finnitus i of high quality

f) Masters and doctoral programs

<) Sound Therapy q) Cervicalgia —— - _— i
i i -21- Do you believe that there are unexplore
d) Laser therapy ) TMD _6-Does the research provide any outpatient services to the public? 2 Denfist 9 Gmlary"g'.]l"g'sl areas of finnitus research in Brazil?
&) Neurclinguistic Programming 5) Pain a)Yes b) Mo ¢) Other. b) Nurse h) Psychologist
f) Medications/drug studies 1) PSADs and/or G c} Speech therapist i) Psychiatrist
a) Yes b) No ) Other:
g) Vitamin supplementation u) Intemnet 6.2~ If your answer was "YES® fo the previous guestion, is the O) Physicaltherapist  |) Occupational Therapist
h) Electrical stimulation v) Remission outpatient service? e) Neurologist k) Others
i) Magnetic stimulation w) Others: a) Private b) Public c) Other: 1) Nutritionit
i) Mindfulness i 1 o o i i
-7- If you have outpatient care, do you believe that patients can -15- From your perspective, is multidisciplinary work
k) Different types of physical practice Sctass i Beewca saiy? impertant to help tinnitus patients?
y’

) Cognitive Behavioral Therapy — CBT a) Yes b) Mo c) Ofher. a) Yes b) No c) Other: Questionnaire  developed
m) Stimulaticn of the vagus nerve and/or trigeminal nerve for the study "Scientific
n) i 8- thei h th h: -16- Are you able to contact colleagues in the research field .

A R eIt Tt 1o form new partnerships? research about tinnitus in

) Telephone appointment d) Other:

b) F to-f: i at the research instituti

-2- The institution where your research is concentrated is

a) Public b) Private ¢) Other:
a) Yes b) No ¢) Other:

-9- Do you believe that velunteers can find your research easily?

-10- Do your finnitus surveys suffer from significant sample

losses? -18- Are you currently involved in more than

one research project on tinnitus?
a)Yes b) No c) Other.

-11- The majority of your volunteers are aged between

a)08to12yearsold  d) 30 to 50 years old g) Other: -19- Studying tinnitus in Brazil is

a) High! Optimal
13- Do you use any of your own pretoceols?

a) Yes b) Mo c) Other:

b) Average/Reasonable
¢} Low/Could be improved

d) Other:
T4- Which professionals are involved in your research?

EHE b Ho C)Other; Brazil: an observational

17 How long have you been interested in studying tinnitus?
a) Less than a year c) Between five and ten years

compilation”

b) Between one and five years d) More than ten years
€) Other :

Captions: CBT= Cognitive Behavioral Therapy; PSADs = Personal Sound Amplification Device; Cl = Cochlear Implant; TMD = Temporomandibular Dysfunction;
THI = Tinnitus Handicap Inventory; TFI = Tinnitus Functional Index; VAS = Visual Analogue Scale; TRQ = Tinnitus Reaction Questionnaire..

Figure 1. Collection questionnaire
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Variables

The pertinent responses to the collection instrument
were stored and tabulated in program spreadsheets
Microsoft Excel Professional Plus 2019 for descriptive
analysis purposes. Absolute and relative frequency
measurements were extracted to describe the sociode-
mographic profile of the researchers who consti-
tuted the sample, as well as to associate the different
variables that consisted from the training of profes-
sionals to the macro-regions where research on tinnitus
in Brazil is concentrated

The variables analyzed were: postgraduate orien-
tation and scientific initiation, research instruments
and tools, prevalence of age more stipulated by the
researchers in their sample group, offer of outpatient
care, means of access to research, sociodemo-
graphic data of the researchers related to sex, age,
area of training, area of activity and macro-region of
Brazil.

Study size

Lastly, the difference in the size of the population
and final sample is due to the type of sampling defined,
in which all professionals who answered the question-
naire were included. Although this circumstance is
a limiting factor of the study, the analysis employed
follows the guidelines pre-established by the Strobe,
characterizing the research modalities, the profes-
sionals, and the structures elected by them for the
execution of the studies.

RESULTS
Descriptive Data

The active search on digital platforms identified a
total of 117 tinnitus researchers in the national territory.
The final sample was 21 individuals who agreed to
participate in the research. Regarding academic
training, there was a predominance of speech thera-
pists (61.9%) and otorhinolaryngologists (28.5%).
The sociodemographic data of the researchers are
distributed in Table 1.

Table 1. Socio-demographic data for initial characterization of the sample

Variables (n=21) (%)
Sex

Females 19 90.5%
Males 2 9.5%
Age

30 |- 40 years 5 23.8%
41 |- 50 years 7 33.4%
51 |- 60 years 8 38.0%
61 |- 70 years 0 0%
71 |- 80 years 1 4.8%
Education

Speech therapist 13 61.9%
Physical therapist 1 4.8%
Otolaryngologist 6 28.5%
Biomed 1 4.8%

Captions: n = Number of researchers; % = Percentage of researchers.

Maijor results

The data regarding the current development of
tinnitus research are presented in Table 2. The predom-
inant region that researches this theme is the Southeast
(47.7%). As for the international partnership (23.8%), a
link was identified with two American, two English, and
one Swedish university.
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As expected, the institutions associated with
tinnitus studies were mainly of public initiative (81%),
which developed clinical research with a main focus
on therapies and/or treatments. Thus, most of the
search offer outpatient care open to the public (57.1%),

because they need volunteers in the investigation of



treatments. As a form of tinnitus assessment, the instru-
ments and resources that stood out were the Visual
Analogue Scale - VAS (81%) and Tinnitus Handicap
Inventory-THI (71,4%).

Table 2. Data on tinnitus research in progress
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Regarding multi-disciplinarity, Table 3 shows that
all researchers considered intellectual diversity relevant
in conducting the studies, without greater difficulties in
contacting colleagues in the field (81%).

Variables (n=21) (%)
Types of study

Animals research 1 4.8%
In vitro research 0 0%
Clinical research 16 76.1%
Translation and adaptation of protocols 1 4.8%
Others 3 14.3%
Focus of study

Experimental studies 1 4.8%
Therapies and/or Treatments 8 38.1%
Prevention 2 9.5%
Tinnitus assessment methods 8 38.1%
Others 2 9.5%
Research institution

Private initiative 4 19%
Public initiatives 17 81%
Research macro-region

North 0 0%
Northeast 5 23.8%
Midwest 2 9.5%
Southeast 10 47.7%
South 4 19%
International partnership

Yes 5 23.8%
No 16 76.2%
Outpatient care

Yes 12 57.1%
No 8 38.1%
Others 1 4.8%
Sample group age

18 — 30 years 3 14.3%
30-50 years 6 28.6%
50-70 years 8 38.1%
70 — 85 years 0 0%
Others 4 19%
Evaluation Instrument

THI 15 71.4%
VAS 17 81%
TFI 3 14.3%
Acuphenometry 12 57.1%
Others 3 14.3%
Currently conducting more than one tinnitus survey

Yes 12 57.1%
No 9 42.9%

Captions: THI = Tinnitus Handicap Inventory; VAS = Visual Analogue Scale; TFI = Tinnitus Functional Index; n = Number of researchers; % = Percentage of

researchers.
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Also in Table 3, regarding the category of profes-
sionals that make up the research teams, there was
a predominance of speech-language pathologists

Table 3. Data on multi-disciplinarity in research

(90.5%) and otolaryngologists (81%), with a diverse
distribution of the other categories.

Variables (n=21) (%)
Professionals making up the research team

Dentist 3 14.3%
Nurse 5 23.8%
Speech therapist 19 90.5%
Physical therapist 4 19%
Neurologist 1 4.8%
Nutritionist 2 9.5%
Otolaryngologists 17 81%
Psychologist 3 14.3%
Psychiatrist 1 4.8%
Radiologist 2 9.5%
Pharmacist 1 4.8%
General Physician 2 9.5%
Importance of multi-disciplinarity in research

Yes 21 100%
No 0%
Others 0 0%
Easy to contact colleagues in the industry for new partnerships

Yes 17 81%
No 3 14.2%
Others 1 4.8%

Captions: n = Number of researchers; % = Percentage of researchers.

In Table 4, the data demonstrate the perspectives
that the researchers have regarding the development of
studies on tinnitus in Brazil. Evidencing that more than
half have studied the subject for approximately 10 years
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or more (61.9%), they consider it challenging to develop
research on the subject in the national territory (57.1%),
as well as claiming that national tinnitus research has
an average level of quality (81%).



Tinnitus in Brazil: an observational compilation | 1/12

Table 4. Data on researchers’ perspectives on the development of tinnitus research

Variables (n= 21) (%)
Years of study on the topic

< 1year 0 0%
1-5years 2 9.5%
5-10 years 6 28.6%
> 10 years 13 61.9%
Level of difficulty in conducting the study

Challenger 12 57.1%
Normal 1 4.8%
Good 1 4.8%
The same as the other themes 7 33.3%
Quality level of national research

High 2 9.5%
Medium 17 81%
Low 2 9.5%

Captions: n = Number of researchers; % = Percentage of researchers.

Figure 2 lists the main themes and resources used
in the development of tinnitus research, and of the 19

options established, the use of sound therapy (52.38%)
prevailed as the most recurrent resource and theme.

Themesiresources used in rezsearch development
B p® of participants using tha resourcas mentioned

Treatments with a
cognitivefemotional approach

7
5% g

_:Cé):_ JE— 9

Medicines/Drug studies-3

Sound Therapy- 11

FSAPS/CHT
“ Cognitive Behavioral Therapy 2
H Intarneat- 2
o Mindfulness-1
B EEG/MRI-2
B NeuroErguistic Progrm mming- 1
) R B Electrophysiclogy- 1
B Photobiomodulation- 1

u Electrical stimutation- 1

H \itamin supplementation- 1

Use of technologies for treatment

Tinnitus treatment Somatosensory

%

Tinnitus of muscular origin- 4
W Auriculotherapy- 2
= TMD-2
o Cendcslgiz- 1
m Acupuncture- 1

Captions: n = Number of researchers; PSADs = Personal Sound Amplification Device; Cl = Cochlear Implant; EEG/MRI= Electroencephalography/Magnetic

Resonance Imaging; TMD = Temporomandibular Dysfunction.

Figure 2. Disposition of resources and themes implemented in tinnitus research
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DISCUSSION

Tinnitus is a symptom of difficult management and
with increasing demand in health offices, something
that has led professionals from different spheres to
study this theme®. The results of this work express this
reality, considering that the main research is of the
clinical type in search of evidence based on therapies.

In addition, there is no consensus in the literature
regarding the effectiveness of therapeutic proposals,
which present difficulties regarding methodological
standardization, due to the complexity of the
symptom®. For this, it is essential to know what studies
are underway and possible research routes to achieve
robust evidence that positively impacts the target
population. Therefore, key information involved with
scientific production/research was compiled.

In this sense, for the characterization of these
professionals, according to the results distributed in
Chart 1, it was possible to observe the predominance
of the sex of the researchers, in which the results are
similar to those found in the areas of physical therapist,
occupational therapy and nursing'"'2, with more female
researchers, while cross-sectional studies of Medicine
and Dentistry identified a predominance of males'®'.

In addition, it was possible to verify that most of
the sample consisted of individuals over the age of
50 years old, something expected, considering all the
factors involved in the construction of the teaching
and research career't. There is also the presence
of younger researchers, giving indications of career
appreciation and the awakening of students to set
professional goals while still in graduation, in addition
to the thematic choice of tinnitus, an area on the rise
that has attracted the attention of this generation as a
research focus.

About the initial academic training of these
researchers, there was a predominance of speech-
language pathologists, followed by otolaryngologists,
something that is directly consistent with the scientific
literature on tinnitus, since much of the conduct of these
studies is led by these professionals. These profes-
sions are also seen as the first to be consulted, since it
is an auditory symptom or correlated with hearing, even
though different professionals work in the treatment of
tinnitus™.

In terms of location, the Southeast was the macro-
region of Brazil responsible for almost half of the tinnitus
research in development. This scenario is consistent
with the predominance of Health postgraduate degrees
in this region and the universities with the highest
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research incentives are located in the same macro-
region'®s. While, the Northeast is responsible for the
second largest number of these studies, standing out
from the South and Midwest regions of the country.

As for international partnerships, a small part
referred to partnerships, most of them from the
Southeast region and only one from the Northeast. The
encouragement of this practice is of paramount impor-
tance for the growth of multicenter studies, training
abroad, and implementation of new services and
technologies, in addition to the promotion of doctoral
sandwich notices'.

In addition, the research institutions responsible
for these ongoing studies are predominantly public
initiatives. This is because large research centers
receive support from funding agencies, determining
public policies, as well as encouraging undergraduate
students to get involved with extension and research
projects as soon as possible’®.

Of these tinnitus studies, most fit as clinical type,
with predominance for this modality when compared
with the others. Other research uses animals and
the minority is research related to the translation
and adaptation of protocols. A relevant part of the
researchers reported developing research of another
type but did not report the modality and no researcher
developed tinnitus studies as the main modality In Vitro.

In this sense, there is an important scientific
production on tinnitus in the national territory, thus
demanding a direction of what there is already evidence
and what gaps to be unraveled, allowing professionals
to prioritize in their research aspects little explored
in the theme, that is, it is necessary to invest in basic
research focused on tinnitus.

This is because basic research allows the elabo-
ration of new concepts on topics already studied, thus,
it is assumed that basic research could bring new
perspectives about the pathophysiological mecha-
nisms of tinnitus, and different factors involved with
the symptom and, consequently, collaborate with the
development of new treatments related to the theme.

Regarding epidemiological studies, no research
record of this nature was identified in development
that includes different Brazilian states. Therefore, it
is appropriate to mention that these data could be
used to provide up-to-date data at national and global
levels. These estimates are important for setting inter-
vention priorities and selecting strategies for monitoring
health programs at the international level through data
collaboration™.



Therefore, the combination of studies in vitro, animal
studies, genetic studies, and studies with nanotechnol-
ogies is interesting, considering that the combination
between them is intended to increase the possibilities of
answering elementary questions of tinnitus. Therefore,
they would point out which studies would be viable to
be replicated with humans and would indicate which
divergent factors for tinnitus are still at the molecular
level. In addition, it would provide subsidies for transla-
tional research, since they aim to combine knowledge
from basic and clinical research to improve the applica-
bility of new therapeutic concepts and technologies?.

It is also noted that the research that made up the
sample had as its main focus therapies and/or treat-
ments and evaluative methods of tinnitus, something
that demonstrates the researchers’ focus on improving
their methods simultaneously and combined, to
achieve better results for this population. In addition,
experimental studies are related to the identification of
tinnitus biomarkers?'. A portion of the research focuses
on the prevention of the symptom, something positive,
considering that prevention can be implemented at the
community level and can avoid burdens associated
with tinnitus.

Given this, several therapeutic resources have been
seen in tinnitus research, with an emphasis on sound
therapy, since it was a common element in more than
half of the tinnitus research in development. The high
demand is due to the low side effects and potential
complementary therapeutic resources. Soon after, the
Personal Sound Amplification Device (PSAPs) and/
or cochlear implant (Cl) associated with tinnitus were
study items in different studies of this sample, because
they are technologies that not only stimulate hearing
but also can stimulate the auditory cortex and lead
to reductions in neural activity associated with the
symptom?2,

Studies related to somatosensory tinnitus have
gained space due to its complexity related to the
activation of the somatomotor, visomotor, and somato-
sensory systems. Thus, there is a relevant number of
ongoing research in Brazil involved with this theme,
indicating the importance of inserting somatic tests in
tinnitus assessments®. In addition, research focusing
on Temporomandibular Dysfunction (TMD), cervicalgia,
acupuncture, and auriculotherapy was also identified.

In this sample, there were also studies dedicated to
medications for tinnitus, which seek pharmacological
approaches capable of modulating the functions of
ion channels and neural receptors related to tinnitus,
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minimizing adverse effects, such as low biocompat-
ibility and dependence on medication®. In addition,
we seek to understand the influence of oxidative stress
on tinnitus and the benefits of vitamin supplementation
in this process?®, and a single national study in devel-
opment focuses on this theme.

In addition to the approaches discussed above,
different themes make up the tinnitus research of this
sample, such as tinnitus and Internet, mindfulness,
Cognitive Behavioral Therapy (CBT), and Neuro-
Linguistic Programming. The use of these techniques
associated with tinnitus aims to promote the self-
management of the symptom, online or face-to-face.
The search for evidence of these practices has grown,
considering the limited accessibility by some patients in
the search for specialists to treat their tinnitus.

Although some studies have shown that cochlear
damage can give rise to neuroplastic changes in parts
of the central nervous system, it is investigated whether
there is a reorganization of the cortical tonotopic map or
an altered functional connectivity, since the differences
in the biological composition of the tinnitus and control
groups make it difficult to delimit symptom variables?.
However, research related to the nervous system has
been growing®, including in the national scenario,
considering that in this sample there were studies
associated with the use of electroencephalography/
magnetic resonance imaging, electrical stimulation,
and photobiomodulation.

To conclude the discussion of the figure referring
to themes and resources, the development of studies
on tinnitus remission and electrophysiology were also
reported, as important topics, but which lack liter-
ature'. Thus, both studies will contribute to the scien-
tific evidence related to the topic.

Just as well-founded therapeutic resources are
important for the treatment of tinnitus, evaluation
resources are also important, because the evaluation
will dictate the best therapeutic paths, in addition
to being necessary for records and comparison of
evolution. In the composition of this sample, for the
evaluation, there was a preference for the use of the
Tinnitus Handicap Inventory (THI), Visual Analogue
Scale (VAS), Tinnitus Functional Index (TFl), and
acuphenometry (or psychoacoustic assessment of
tinnitus).

Self-assessment protocols are used to measure
aspects of perception about the symptom, while
acuphenometry aims to evaluate the psychoacoustics
of tinnitus, that is, to identify the type, intensity, and
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frequency. Moreover, more than half of the researchers
claimed to produce more than one tinnitus study simul-
taneously, so the same researcher may be developing
evidence for evaluation and treatment.

About the provision of outpatient care, most
researchers reported providing some type of care for
research volunteers. The engagement of society by
volunteering for research is a positive gain for both
sides, considering that the research applies tests to
identify an answer, therefore, it is a noble gesture on
the part of the volunteer to consent to go through
this process to contribute to a collective good. In
addition, the services can offer access to a therapy or
technology not yet available on the market, in this way,
the volunteer is available to the risks and benefits for a
common good?,

As for the age of the volunteers who participated
in the tinnitus surveys, most were between 50 and 70
years old, while the minority was between 18 and 30
years old. Some of the tinnitus researchers chose to
check the “other “ option with the justification of not
having the survey of age predominance of the volun-
teers, since they include individuals over 18 years
of age in general and no researcher has invested in
studying tinnitus in children and adolescents’ group.

It is possible to observe that the group over 50 years
of age remains the main affected by tinnitus, substan-
tiating the theory of association between the symptom
and the consequent hearing loss due to aging®.
However, the number of young people seeking care
has also grown, so it is worth investigating the possible
factors correlated with this demand, such as early
exposure to noise, exposure to industrialized materials/
technologies, or if the demand is only associated with
increased access to information on this topic®.

In this sense, the search for solutions to tinnitus
involves a range of different research professionals,
and the composition of this sample demonstrated this.
Therefore, this plurality coincides with the affirmation of
the researchers about the importance of multi-discipli-
narity in tinnitus studies, although a portion indicated
some kind of difficulty in contacting colleagues in the
research field to make new partnerships.

Finally, it is worth mentioning that the national
tinnitus surveys under development are mostly
composed of professionals who have been studying
the topic for more than 10 years, demonstrating the
level of experience and years of dedication to finding
answers not yet elucidated about tinnitus. Regarding
the level of difficulty in developing tinnitus research, the
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researchers’ responses were quite divergent, pointing
to different perspectives in this regard.

Regarding the quality of national tinnitus surveys,
the sample responses are consistent with McCormack’s
studies et al., 2016 and Beukes et al., 2020°, which
reveal the difficulties of developing studies on the topic,
in addition to the heterogeneous complexity of the
symptom itself, such as different diagnostic criteria,
non-standardization of the evaluation and differences in
the analysis of the results. Therefore, the impasses in
researching the topic in Brazil are similar to the articles
mentioned.

In short, the present study is current and funda-
mental to map the national research conditions related
to the theme, which resemble European circum-
stances®. Soon, with this information, professionals
will be able to analyze new possibilities of treatment
approaches, systematization of evaluative protocols,
personalization of treatments, or even the devel-
opment of a national guideline on tinnitus®. Thus, it
is suggested that future studies increase the sample
collection, determine systematized tinnitus evaluation
criteria, and prioritize basic studies to unravel initial
pathophysiological information. In addition, it would
be interesting to form a national guideline, given the
heterogeneity of the symptoms and the demographic
characteristics of the region.

CONCLUSION

The studies are mostly concentrated in public
universities in Southeastern Brazil (47.7%), being
conducted by professional speech therapists (61.9%)
and otolaryngologists (28.5%), aged between 51 and
60 years (38.0%), 90.5% being females.

There is a predominance (76.1%) of clinical studies
with a primary focus on therapies and/or treatments
(38.1%). There is also a growing number of studies
referring to evaluation protocols (38.1%), something
essential for the benefit of patients and the improvement
of epidemiological studies of tinnitus. As a form of
evaluation, the Visual Analogue Scale (81%) and the
questionnaire Tinnitus Handicap Inventory (71.4%) are
the main evaluation protocols applied, while sound
therapy (52.38%), is the most used technological
resource in the studies.



REFERENCES

1.

10.

11.

12.

13.

14.

De Ridder D, Schlee W, Vanneste S, Londero A, Weisz N, Kleinjung
T et al. Tinnitus and tinnitus disorder: Theoretical and operational
definitions (an international multidisciplinary proposal). Prog Brain
Res. 2021;260:1-25. https://doi.org/10.1016/bs.pbr.2020.12.002
PMID: 33637213.

Zhang J, Huang S, Nan W, Zhou H, Wang J, Wang H et al. Switching
tinnitus-on: Maps and source localization of spontaneous EEG.
Clin Neurophysiol. 2021;132(2):345-57. https://doi.org/10.1016/].
clinph.2020.10.023 PMID: 33450557.

Person O, Féres M, Barcelos C, Mendonga R, Marone M, Rapoport
P. Zumbido: Aspectos etioldgicos, fisiopatologicos e descricao de
um protocolo de investigagdo. Arg méd ABC. 2005;30(2):111-8.

Vanneste S, De Ridder D. Stress-related functional connectivity
changes between auditory cortex and cingulate in ftinnitus.
Brain  Connect. 2015;5(6):371-83.  https://doi.org/10.1089/
brain.2014.0255 PMID: 25611454.

Manche S, Madhavi J, Meganadh K, Jyothy A. Association of
tinnitus and hearing loss in otological disorders: A decade-long
epidemiological study in a South Indian population. Braz J
Otorhinolaryngol.  2016;82(6):643-9.  https://doi.org/10.1016/j.
bjorl.2015.11.007 PMCID: PMC9444790.

Biswas R, Lugo A, Akeroyd M, Schlee W, Gallus S, Hall D. Tinnitus
prevalence in Europe: A multi-country cross-sectional population
study. Lancet Reg Health Eur. 2021;12:100250. https://doi.
org/10.1016/j.lanepe.2021.100250

QOiticica J, Bittar R. Tinnitus prevalence in the city of Sdo Paulo. Braz
J Otorhinolaryngol. 2015;81(2):167-76. https://doi.org/10.1016/j.
bjorl.2014.12.004

ONU: Organizagao das Nagoes Unidas [Webpage on the internet].
UN says number of people over 60 is expected to rise by 46% by
2030. [accessed 2022 ago 27]. Available at: https://news.un.org/
pt/story/2019/10/1689152

Beukes E, Manchaiah V, Allen P, Andersson G, Baguley D. Exploring
tinnitus heterogeneity. Prog Brain Res. 2021;260:79-99. https://
doi.org/10.1016/bs.pbr.2020.05.022 PMID: 33637233.

Sanchez T, Valim C, Schlee W. Long-lasting total remission
of tinnitus: A systematic collection of cases. Prog Brain Res.
2021;260:269-82.  https://doi.org/10.1016/bs.pbr.2020.05.023
PMID: 33637222.

Freire R, Oliveira E, Silveira M, Martelli D, Oliveira M, Janior H. Perfil
dos pesquisadores na area de Fisioterapia e Terapia Ocupacional no
Conselho Nacional de Desenvolvimento Cientifico e Tecnoldgico.
Revista Brasileira de Pds-Graduacao. 2013;10(19):11-24. https:/
doi.org/10.21713/2358-2332.2013.v10.739

Mombague W, Padoin S, Lacerda M, Gueterres E. Perfil dos
pesquisadores bolsistas de produtividade em pesquisa na area da
enfermagem. Rev Enferm UFPE. 2015;9(2):844-50. https://doi.
0rg/10.5205/reuol.6391-62431-2-ED.0902supl201510

Oliveira E, Pécoits-Filho R, Quirino I, Oliveira M, Martelli D, Lima
L, Janior H. Perfil e producdo cientifica dos pesquisadores
do CNPq nas areas de Nefrologia e Urologia. Jornal Brasileiro
de  Nefrologia.  2011;33(1):31-7.  https://doi.org/10.1590/
S0101-28002011000100004

Souza J, Veloso P, Nunes R, Almeida E, Junior H, Lima A. Profile
and scientific production of Brazilian researchers in dentistry.
Arg  Odontol.  2016;52(1)1-10.  http://dx.doi.org/10.7308/
aodontol/2016.52.1.01

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Tinnitus in Brazil: an observational compilation | 11/12

Han B, Lee H, Ryu S, Kim J. Tinnitus Update. J Clin Neurol.
2021;17(1):1-10. https://doi.org/10.3988/jcn.2021.17.1.1 PMID:
33480192.

Sidone 0, Haddad E, Mena-Chalco J. A ciéncia nas regioes
brasileiras: evolugdo da produgdo e das redes de colaboragdo
cientifica. ~ Transinformacdo. 2016;28(1):15-32.  https://doi.
0rg/10.1590/2318-08892016002800002

Julkowska D, Austin C, Cutillo C, Gancberg D, Hager C,
Halftermeyer J et al. The importance of international collaboration
for rare diseases research: a European perspective. Gene Ther.
2017;24(9):562-71.  https://doi.org/10.1038/gt.2017.29  PMID:
28440796.

Coury H, Vilella I. Perfil do pesquisador fisioterapeuta brasileiro.
Brazilian Journal of Physical Therapy. 2009;13(4):356-63. https:/
doi.org/10.1590/S1413-35552009005000048

McCormack A, Edmondson-Jones M, Somerset S, Hall D. A
systematic review of the reporting of tinnitus prevalence and
severity. Hear Res. 2016;337:70-9. https://doi.org/10.1016/j.
heares.2016.05.009 PMID: 27246985.

Filho J, Silva Junior J, Agra K. Pesquisa translacional e a
importancia da sua difusdo. Revista Brasileira de Saude
Materno Infantil.  2013;13(4):293-4.  https://doi.org/10.1590/
$1519-38292013000400001

Tunkel D, Bauer C, Sun G, Rosenfeld R, Chandrasekhar S,
Cunningham E et al. Clinical practice guideline: Tinnitus.
Otolaryngol Head Neck Surg. 2014;151(2 Suppl):S1-S40. https://
doi.org/10.1177/0194599814545325 PMID: 25273878.

Santos G, Bento R, Medeiros |, Oiticcica J, Silva E, Penteado S.
The Influence of Sound Generator Associated with Conventional
Amplification for Tinnitus Control: Randomized Blind Clinical
Trial.  Trends in Hearing. 2014;22(18):1-9.  https:/doi.
org/10.1177/2331216514542657 PMID: 25073131.

Haider H, Hoare D, Costa R, Potgieter I, Kikidis D, Lapira A et al.
Pathophysiology, diagnosis and treatment of somatosensory
tinnitus: A scoping review. Front Neurosci. 2017;207(11):1-11.
https://doi.org/10.3389/fnins.2017.00207  PMID: ~ 28503129.
PMCID: PMC5408030.

Tetteh H, Lee M, Lau CG, Yang S, Yang S. Tinnitus: Prospects for
pharmacological interventions with a seesaw model. Neuroscientist.
2018;24(4):353-67. https://doi.org/10.1177/1073858417733415
PMID: 29283017.

Petridou A, Zagora E, Petridis P, Korres G, Gazouli M, Xenelis | et
al. The effect of antioxidant supplementation in patients with tinnitus
and normal hearing or hearing loss: A randomized, double-blind,
placebo controlled trial. Nutrients. 2019;11(12):3037. https://doi.
0rg/10.3390/nu11123037 PMID: 31842394.

Manchaiah V, Vlaescu G, Varadaraj S, Aronson E, Fagelson M,
Munoz M et al. Features, functionality, and acceptability of internet-
based cognitive behavioral therapy for tinnitus in the United States.
Am J Audiol. 2020;29(3):476-90. https://doi.org/10.1044/2020 _
AJA-20-00002 PMID: 32880499.

Chen Q, Lv H, Wang Z, Wei X, Zhao P, Yang Z et al. Lateralization
effects in brain white matter reorganization in patients with unilateral
idiopathic tinnitus: A preliminary study. Brain Imaging Behav.
2022;16(1):11-21. https://doi.org/10.1007/s11682-021-00472-1
PMID: 33830430.

Montalvo W, Larson E. Participant comprehension of research
for which they volunteer: A systematic review. J Nurs Scholarsh.
2014;46(6):423-31.  https://doi.org/10.1111/jnu.12097  PMID:
25130209.

DOI: 10.1590/1982-0216/20242638823 | Rev. CEFAC. 2024;26(3):e8823


https://doi.org/10.1016/bs.pbr.2020.12.002
https://doi.org/10.1016/j.clinph.2020.10.023
https://doi.org/10.1016/j.clinph.2020.10.023
https://doi.org/10.1089/brain.2014.0255
https://doi.org/10.1089/brain.2014.0255
https://doi.org/10.1016/j.bjorl.2015.11.007
https://doi.org/10.1016/j.bjorl.2015.11.007
https://doi.org/10.1016/j.lanepe.2021.100250
https://doi.org/10.1016/j.lanepe.2021.100250
https://doi.org/10.1016/j.bjorl.2014.12.004
https://doi.org/10.1016/j.bjorl.2014.12.004
https://news.un.org/pt/story/2019/10/1689152
https://news.un.org/pt/story/2019/10/1689152
https://doi.org/10.1016/bs.pbr.2020.05.022
https://doi.org/10.1016/bs.pbr.2020.05.022
https://doi.org/10.1016/bs.pbr.2020.05.023
https://doi.org/10.21713/2358-2332.2013.v10.739
https://doi.org/10.21713/2358-2332.2013.v10.739
https://doi.org/10.5205/reuol.6391-62431-2-ED.0902supl201510
https://doi.org/10.5205/reuol.6391-62431-2-ED.0902supl201510
https://doi.org/10.1590/S0101-28002011000100004
https://doi.org/10.1590/S0101-28002011000100004
http://dx.doi.org/10.7308/aodontol/2016.52.1.01
http://dx.doi.org/10.7308/aodontol/2016.52.1.01
https://doi.org/10.3988/jcn.2021.17.1.1
https://doi.org/10.1590/2318-08892016002800002
https://doi.org/10.1590/2318-08892016002800002
https://doi.org/10.1038/gt.2017.29
https://doi.org/10.1590/S1413-35552009005000048
https://doi.org/10.1590/S1413-35552009005000048
https://doi.org/10.1016/j.heares.2016.05.009
https://doi.org/10.1016/j.heares.2016.05.009
https://doi.org/10.1590/S1519-38292013000400001
https://doi.org/10.1590/S1519-38292013000400001
https://doi.org/10.1177/0194599814545325
https://doi.org/10.1177/0194599814545325
https://doi.org/10.1177/2331216514542657
https://doi.org/10.1177/2331216514542657
https://doi.org/10.3389/fnins.2017.00207
https://doi.org/10.1177/1073858417733415
https://doi.org/10.3390/nu11123037
https://doi.org/10.3390/nu11123037
https://doi.org/10.1044/2020_AJA-20-00002
https://doi.org/10.1044/2020_AJA-20-00002
https://doi.org/
https://doi.org/10.1111/jnu.12097

12/12 | Medeiros JF, Martins ML, Delgado IC, Rosa MRD

29.

30.

31.

32.

Oosterloo B, Croll P, Goedegebure A, Roshchupkin G, Jong R, lkram
M et al. Tinnitus and its central correlates: A neuroimaging study in
a large aging population. Ear Hear. 2021;42(5):1428-35. https://doi.
org/10.1097/AUD.0000000000001042 PMID: 33974782.

Rosing S, Schmidt J, Wedderkopp N, Baguley D. Prevalence of
tinnitus and hyperacusis in children and adolescents: A systematic
review. BMJ Open. 2016;6(6):¢010596. https://doi.org/10.1136/
bmjopen-2015-010596 PMID: 27259524,

Schoisswohl S, Langguth B, Scheckimann M, Bernal-Robledano
A, Boecking B, Cederroth C et al. Unification of Treatments and
Interventions for Tinnitus Patients (UNITI): A study protocol for
a multi-center randomized clinical trial. Trials. 2021;22(1):875.
https://doi.org/10.1186/513063-021-05835-z PMID: 34863270.

Langguth B, Kleinjung T, Schlee W, Vanneste S, De Ridder
D. Tinnitus guidelines and their evidence base. J Clin Med.
2023;12(9):3087. https://doi.org/10.3390/jcm12093087 PMID:
37176527. PMCID: PMC10178961.

Authors’ contributions:

JFM: Conceptualization; Data curation; Writing- original draft; Writing -
review & editing.

MLM; ICD: Supervision; Validation; Writing- Review & editing.
MRDR: Methodology; Data curation; Project administration.

Rev. CEFAC. 2024;26(3):e8823 | DOI: 10.1590/1982-0216/20242638823


https://doi.org/10.1097/AUD.0000000000001042
https://doi.org/10.1097/AUD.0000000000001042
https://doi.org/10.1136/bmjopen-2015-010596
https://doi.org/10.1136/bmjopen-2015-010596
https://doi.org/10.1186/s13063-021-05835-z
https://doi.org/10.3390/jcm12093087

	_Hlk156575985

