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Introduction

Tinnitus is a symptom characterized as the perception of a
sound in the ears or in the head without an external sound
stimulus. It can occur unilaterally or bilaterally and classifi-
cation varies according to the duration, so that it is classi-
fied as acute when it occurs for less than 6 months, or
chronic when it occurs for 6 months or longer. The preva-

lence of the symptom is 10 to 15%, and it is higher among
the elderly.1

This auditory complaint can be associated with quality of
life impairments, such as decreased social interaction, in-
somnia, emotional and general health changes as well as
problems at work.2 Furthermore, tinnitus management can
attach a high cost to health services because it is not
standardized.3,4
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Abstract Introduction Tinnitus is a prevalent symptom in audiological clinics, and the speech
therapist participates in the assessment, diagnosis, and intervention of tinnitus. A
range of studies have been developed with the aim to promote auditory health, and
telehealth is an option for this purpose.
Objective The aim of the present study was to develop and assess a virtual platform
for tinnitus management for speech therapists.
Methods The present study provided a distance-learning-course, with the aid of Portal
do Zumbido, available in the following electronic address: zumbido.fob.usp.br. Info-
graphics were available for download, and modules were made to comprise the
introduction to the symptoms, assessment, and intervention for tinnitus.
Results Speech therapists of different regions of Brazil received an e-mail invitation to
participate and to assess the platform, 46 of whom registered. From the 46 speech
therapists registered, 38 assessed the virtual platform with the aid of a questionnaire
about the theoretical content and then answered a motivational research sheet (MRS).
The speech therapists correctly answered 90% and 100% of the questions in the
questionnaire and in the MRS, respectively, which may indicate that the professionals
positively absorbed the content; thus, the content was considered to be impressive
when the MRS was analyzed.
Conclusion Portal do Zumbido was developed and is available for access in the
following electronic address: zumbido.fob.usp.br. Furthermore, the platform received
a positive assessment by the speech therapists who participated in the present study.
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The subjects with tinnitus complaints often search for
hearing health services, and this has generated a growing
search for the evaluation, diagnosis, and effective treat-
ment of the symptom. Thus, recent studies have been
developed with the aim of helping professionals who
attend patients with tinnitus at their clinics for symptom
management.5,6

The etiological diagnosis is important, and, due to the
multifactorial etiology of tinnitus, an audiologist is required
from the assessment to the intervention of the symptom.7,8

Due to this concern, several studies have been developed
with the purpose of hearing health promotion. However,
there is an irregular and insufficient distribution of public
health services, educational institutions and qualified pro-
fessionals, leading to the difficulties of access to specialized
services. Due to the current condition, telehealth can be a
significant alternative at this time.9

In the context of an irregular distribution of health pro-
fessionals, shortage of services that promote the training of
professionals in this area, and current technological advan-
ces, telehealth emerges as an important alternative for the
use of teleassistance resources (health care alternatives) and
tele-education (distance education), since it allows the re-
duction of costs and resources needed, as well as facilitates
the quickly professional–patient relationship.10,11

Telehealth is the transferring of health information be-
tween distant places, and it includes a range of activities
beyond patient care, such as health promotion, epidemio-
logical surveillance, disease prevention, patient and profes-
sional education, and health service management.9

Systematic actions are required to plan and develop new
teaching strategies and methods that incorporate the teach-
ing-learning process into information and communication
technologies, especially the internet.12

Due to thewide geographic dimensions of Brazil, there is a
heterogeneity in the distribution of speech therapists. Thus,
telehealth is an option for the specialized knowledge decen-
tralization of health professionals.13 Therefore, the present
study aims to develop and assess a virtual platform on
tinnitus management to provide scientific technical access
for speech therapists.

Materials and Methods

The study was developed in the Speech Therapy Program at
Faculdade de Odontologia de Bauru - Universidade de São
Paulo, with the approval of the Research Ethics Committee
(CEP) of this institution (number 88446218. 2.0000.5417).

Development of a Virtual Learning Platform
A proposal was made to conduct the distance-learning
course (tele-education) through the internet, using a virtual
management platform of tinnitus in subjects with and
without hearing impairment entitled “Portal do Zumbido”,
which is available at the following electronic address:
zumbido.fob.usp.br. It is important to note that although
the platform was initially designed to provide necessary
information to professionals who attend patients with audi-

tory impairments (tinnitus/hearing loss), it can be accessed
by any professional who has interest to require information
about the symptom, diagnosis, evaluation, and treatment.

To incorporate real teaching-learning situations and use
the potential of the internet, the development of the content
of the platform used information design and infographicsas
facilitating resources.

Information design is a facilitating agent in the selection,
structuring, and information organization of complex sys-
tems.14 Together with web design, it provides information
that the interpreter needs for specific tasks based on the
interaction between verbal and visual communication. In-
formation design is based on helping people with different
experiences.15

The infographics, in turn, were used as tools for visual
representations of informational character, since they have a
high power of attraction, combining text and image to reveal
more clearly and simplify complex information, saving
space.16,17

Content Covered in the Virtual Platform
The main contents were selected to provide theoretical
knowledge for speech therapists regarding tinnitus manage-
ment (►Fig. 1). All the content of the Portal do Zumbidowas
developed and was available for download and printing. The
portal is comprised of the following modules:

1. Tinnitus:

This is the first module of the Portal do Zumbido, and it
introduces the subjects to the symptom, with questions such
as “What is it?”, “How does it manifest?”, and “Is there a
cure?.”

2. Audiological Diagnosis:

Thismodule discusses the importance of awell conducted
audiological diagnosis, and it explains how to perform the
following procedures: “inspection of the external acoustic
meatus (EAM),” “pure-tone audiometry,” “tympanometry”
and “acoustic reflex testing.”

3. Further Examinations:

Further procedures are described in this module, such as
“high frequency audiometry (HFA),” “minimum masking
level (MML),” “psychoacoustic measures (pitch and loudness
matching),” “transient otoacoustic emissions and distortion
product”

4. Fitting of hearing aids:

This module is about the indication of hearing aids
use in subjects with tinnitus complaints; what kinds of
therapy the hearing aid is used for;and it presents the
essential aspects of correct hearing aid fitting and
selection.

5. Fitting of a sound generator (SG):

This module covers the main issues involving a SG, and it
explains what these devices are, why they are used in
patients with tinnitus, the noise used and measurements.
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6. Counseling:

This module describes, with the aid of available didactic
material concerning the topic, how counseling is used as an
intervention in patients with tinnitus.

7. Leading:

The present module is about the importance of guiding
patients with tinnitus to other specialties, as well as infor-
mation regarding the professionals involved in the symptom
evaluation and intervention process.

8. Who we are:

Tinnitus is a topic studied by several Speech Therapy
Program students, guided by Prof. Dr. Mondelli, MFCG. This
topic introduces the team that studies the symptom in Facul-
dade de Odontologia de Bauru - Universidade de São Paulo.

9. Assessment:

This module is composed of theoretical content and
personal data, available download of informed consent
form and the motivational research sheet (MRS).

The following questionnaires (module access “fitting of
hearing aids”) were available for download and printing:
Hearing Handicap Inventory for Adult (HHIA), Hearing Hand-
icap Inventory for Elderly (HHIE), and Tinnitus Handicap
Inventory (THI).

In addition, didactic material for download and printing,
entitled “Manual do Zumbido” (access module “Counseling”),
was available.

For viewing in PDF and downloading the contents of all
modules, access zumbido.fob.usp.br.

Assessment of the Portal do Zumbido

1. Subjects

Speech therapists working in the five regions of the country
were invited to participate in the present study. Access to the
platform was proposed with theoretical content on tinnitus
management (tele-education) through Portal do Zumbido,
available at the zumbido.fob.usp.br electronic address.

The contact was conducted by e-mail, in which the pro-
fessionals were guided and informed about the objectives of
the present study.

Professionals were guided to register at Portal do Zumbido
informing their personal data (name, e-mail, ID, registration
number in the Federal Council of Speech Therapy, region of
work, and academic level). All participants were informed
regarding the purpose and procedures of the study and the
need to agree to the informed consent form that was
available online and for download.

2. Questionnaire about the theoretical content

The professionals were guided to access the portal and, at
the end, to answer an online form (AppendixA) in themodule
“assessment.” This form was prepared using the Google
Forms tool, and it was composed of 10 questions regarding
the content of Portal do Zumbido. Each question had three
answer options, out of which only one was correct. If the
participant hit the correct answer, he or she got 1 point and,
if the participant failed, he or she did not score. At the end of
the questionnaire, the professionals received feedback on
their performance.

The e-mail portalzumbido@gmail.com was available to
answer the questions of the participants.

3. Motivational Research Sheet (MRS)

After accessing the modules, the MRS was used for the
assessment of motivational aspects related to Portal do
Zumbido.10,18 The MRS is composed of 32 statements. Nu-
merically, each statement is punctuated as follows: (3)
completely agree, (2) partially agree, (1) partially disagree,
and (0) completely disagree.

Fig. 1 Homepage of Portal do Zumbido.
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The MRS statements are grouped into four domains:
“stimulant,” “significant,” “organized,” and “easy to use.”
The domain “stimulant” is grouped by statements 1, 5, 9,
13, 17, 21, 25 and 29. The domain “significant” by statements
2, 6, 10, 14, 18, 22, 26 and 30. The domain “organized” by
statements 3, 7, 11, 15, 19, 23, 27 and 31. The “easy to use”
domain by statements 4, 8, 12, 16, 20, 24, 28 and 32.

After scoring each domain individually, they are grouped
according to the formula: V¼ Eþ S; XS¼Oþ F. The V score is
the sum of the domains “stimulant” and “significant” and
reflects the value dimension, that is, how valuable this
distance-learning-course is. The XS score is the sum of the
“organized” and “easy to use” domains and reflects the
expectation dimension for success. To finalize the score,
the WebMAC authors recommended the use of a Cartesian
projection. The abscissa (X-axis) is the score corresponding
to the value dimension, and the ordinate (Y-axis) is the score
corresponding to the expectation dimension for success. If
the points or a large number of individual points are located
within the area (impressive course!), it means that the
distance-learning-course is an “impressive course,” evaluat-
ing it positively.18

Data Analysis
The data collected through the questionnaires were trans-
ferred to a Microsoft Excel (Microsoft Corp., Redmond, WA,
USA) spreadsheet and analyzed through quantitative and
qualitative descriptive statistics.

Results

Speech therapists who worked in five regions of the country
were invited to participate in the present study. Forty-six
professionals (►Fig. 2) registered but only 38 answered the
entire questionnaire (►Fig. 3).

Questionnaire about the Theoretical Content
After the participants read all of the modules, they were
instructed to answer 10 questions about the theoretical
content (Appendix A) to verify how much information
from the content covered in the Portal do Zumbido they
absorbed (►Fig. 4).

Motivational Research Sheet - MRS
►Table 1 presents the descriptive statistical analysis by
domain assessed by the participants on the MRS.

Below are the MRS results presented in the form of
Cartesian projection (►Fig. 5), demonstrating the expecta-
tion for the success of the elaborated program.

Discussion

Tinnitus is considered a public health issue due to its preva-
lence and all the negative changes that may be associated
with it. As such, studies have been developed to help the
professionals in the assistance of this population.19,20 There-
fore, the present study used tele-education to provide infor-
mation based on scientific evidence for speech therapists.

Speech therapists of three different regions of Brazil
participated in the present study (►Fig. 3), which character-
ized the internet and the advanced technology as facilitating
resources for the transmission of information.21 The region
with the highest number of professionals participating in the
present studywas the Southeast. This result can be explained
when analyzing the speech therapists’ division in Brazil,
which presents a high concentration of these professionals
in the Southeast region, of which 12,577 are in the state of
São Paulo.22 Thus, the Speech Therapy Program of Faculdade
de Odontologia de Bauru - Universidade de São Paulo is
considered the pioneer in the creation and development of
educational tools using tele-education in audiology aswell as

Fig. 2 Graph of the regions and academic level of speech therapists registered in the Portal do Zumbido (n¼ 46).
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Fig. 4 Distribution of percentage of correct and incorrect answers of the sample according to the questionnaire on the theoretical content
(n¼ 38).

Table 1 Descriptive statistical analysis by domain assessed by the participants who filled out the motivational research sheet

DOMAIN Mean Median Minimum Maximum SD

Stimulant 22.8 24 19 24 1.6

Significant 22.4 23 15 24 2.0

Organized 22.5 23 16 24 2.1

Easy to use 22.2 23 16 24 2.1

Abbreviation: SD, standard deviation.

Fig. 3 Graph of the regions and academic level of speech therapists who answered the entire questionnaire (n¼ 38).
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offering great support to studies that involve technology in
the teaching-learning process.23,24

Professionals with different academic levels accessed the
modules of Portal do Zumbido and evaluated it, corroborating
with the affirmation that the programs of telehealth can
establish an important alternative of promotion of the
continuous professional updating, thus, it can help on the
reduction of educational deficits in Brazil (►Fig. 4).18,23–25

The entire content of Portal doZumbido was developed
with the support of a professional designer; thus, it was
possible to transmit the necessary information in a less
exhaustive way, with the use of infographics.17

The Portal do Zumbidowas divided into modules. The first
module is characterized by the introduction to tinnitus. In
this module, important concepts regarding the symptom
(classification, cure), scientific articles dealing with the
topic, and specific books of audiology were used, as well as
other studies that also had as an objective the development
of virtual platforms of information.9,12,13,24

The second module, “audiological diagnosis,” contem-
plates the main procedures performed for the assessment
of hearing and to detect the presence or absence of hearing
loss.26 The importance of developing amodule on this topic is
due to the fact that tinnitus occurs as an isolated idiopathic
symptom or related to any type of hearing loss.27 Tinnitus
can cause physiological changes throughout the entire audi-
tory pathway. Inmore than 50%of the cases, the symptom is a
consequence of early cochlear lesions, such as sudden hear-
ing loss, noise-induced acoustic trauma, presbiacusis or use
of ototoxic drugs.28 Therefore, it is extremely important to
perform the evaluation of auditory functions.

In addition, there are exams that early detect the hearing
loss, since they evaluate an extended range of frequencies,
which is not evaluated in conventional audiometry. Thus, the
module “Complementary examinations,” provides informa-
tion regarding tinnitus and hearing loss to guide professio-
nals that attend this population.26,29

One of the main reasons that encouraged the develop-
ment of the present study was to address the intervention of
patients with tinnitus. The following three modules, entitled
“Fitting of hearing aids,” “Fitting of Sound Generator” and
“Counseling” address the main treatments that the speech
therapist can offer to the subject with tinnitus, in view of the
habituation and remission of the symptom.4,30–33 Therefore,
questionnaires (THI, HHIA, HHIE) that help the speech thera-
pists to understand both hearing loss and tinnitus have been
available in these modules for download and printing.34

Providing scientific information about a specific content in
audiology and providing resources for download and print-
ing were also used by other researchers who developed
virtual platforms.9,18,24

Concerning tinnitus subjects, the speech therapist
should offer individualized care. Thus, during the whole
process, from diagnosis to treatment, the speech therapist
may find situations that compete with other professionals.
In this sense, the module “Leading” discusses this topic.
Therefore, studies reported the prevalence of 28% to 76% of
tinnitus in subjects with temporomandibular disorders
(TMD), in addition, it can be associated with changes of
several etiologies, requiring the performance of professio-
nals with different specialties to provide global care for the
necessity of the subject.35–37

The last module, “Assessment,”was composed of the MRS
and forms approaches for theoretical content. The results
were satisfactory for the 10 questions, demonstrating that
the content presented by the Portal do Zumbido was posi-
tively absorbed by the participants (►Fig. 4). These positive
results corroboratewith other studies that have analyzed the
theoretical content.24,38

Question 7, with the lowest hit rate (“Why to perform the
self-reported questionnaires?”), presented 9.3% of incorrect
answers since it can be justified by the fact that there is no
standardization and consensus on the assessment methods
of tinnitus due to its complexity, thus, not all professionals
use self-assessment questionnaires in the clinical
routine.4,28,39

In relation to the analysis of the motivational aspects of
the portal through theMRS,18,24,25 it was possible to observe
high satisfaction with the Portal do Zumbido since the
participating professionals considered it impressive.40 The
same was observed in the other study, which aim was to
develop and analyze the effectiveness of a Hearing Health
Training Program (Hearing aids) through interactive tele-
education.13

Regarding the four domains analyzed (“organized,” “easy
to use,” “stimulating” and “significant”), the scores varied
from 22.8, 22.4, 22.5 and 22.2 (►Table 1), as a previous study
that developed the FM System Portal and used the MRSwith
results that varied from 22.52, 22.32, 21.97 and 21.45.24

Therefore, it is important to reflect on the facilities
promoted by telehealth, as well as its assistance in the
continuing education of speech therapists, thus it is sug-
gested that the Portal do Zumbido be continually updated due
to the need to provide current scientific information to
professionals working with this population.

Fig. 5 Classification of the Portal do Zumbido distance-learning-
course.
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Conclusions

A virtual platform on tinnitus management in portal format
was developed.

The Portal do Zumbido is available at zumbido.fob.usp.br.
The motivation of the participating professionals regard-

ing Portal do Zumbido was satisfactory, and it was classified
as impressive.

Access to the modules of Portal do Zumbido allowed the
participants to absorb the proposed content.
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Appendix A - Questionnaire about the Theoretical Content

1. What is tinnitus?
– An auditory system disease
– It is a symptom
– It is a cardiovascular disease

2. Why perform an audiological diagnosis in subjects with tinnitus complaints?
– Because the audiological diagnosis included a range of procedures that help in the understanding of tinnitus.
– Because the audiological diagnosis is the treatment for tinnitus.
– Because de audiological diagnosis includes complex procedures that presented the same information.

3. Why perform further tests on subjects with tinnitus complaints?
– Because the clinical protocol comprises further testing.
– Because wide information can be obtained for tinnitus and the auditory system.
– It is not necessary to perform further tests.

4. What is sound therapy?
– The only possible intervention for tinnitus.
– A possible intervention for tinnitus.
– A further diagnosis procedure.

5. From the alternatives below, what is used in sound therapy?
– Microphones and/or books.
– Ear mold and /or olives.
– Hearing aids and/ or sound generator.

6. Question related to hearing aids fitting in subjects with tinnitus complaints and hearing loss:
– Hearing aids fitting only provide better speech understanding due to amplification.
– Hearing aids fitting only provide better speech understanding and the ability of sound localization, however, there is no

scientific evidence for the decrease in the perception of tinnitus.
– Hearing aids fitting can decrease the perception of tinnitus and improve the reaction for the symptomwith the aid of a

sound feedback.

7. Why perform the self-reported questionnaires?
– Due to the wide learning about tinnitus, hearing loss, and the handicap.
– Due to the wide learning about neural plasticity and cortical reorganization in the central auditory pathway.
– Due to the wide learning about the central nervous system.

8. What is a sound generator?
– An electronic sharing device
– A sound amplification device.
– A device that provides wide band noise or other types of noise.

9. Why is counseling relevant?
– Because the professional must know the theoretical characteristics of the complaint.
– Because counseling helps the subject with tinnitus to understand and accept the symptom.
– Because counseling is part of the audiological clinical protocol.

10. Why should speech therapists lead a patient with tinnitus complaints to other professionals?
– Because the audiological diagnosis does not help in understanding tinnitus.
– Because the speech therapist does not participate in the intervention of tinnitus.
– Because the speech therapist can understand the subject in a global way, improving his quality of life.
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