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Abstract Introduction Tinnitus affects a large portion of the world’s population. There are
several questionnaires being used for the evaluation of the severity of tinnitus and its
impact in quality of life; however, they do not measure treatment-related changes. So,
a new self-reported questionnaire was developed, the Tinnitus Functional Index (TFI),
which has been translated into several languages.
Objective To perform the translation, cultural adaptation and validation of the TFI
questionnaire for Brazilian Portuguese.
Method This is a multicenter project divided into two stages: translation and cultural
adaptation; and validation and reliability. For the validation, the Brazilian Portuguese
version of the TFI was correlated with the Tinnitus Handicap Inventory (THI) domains
for tinnitus and quality of life and was evaluated by the Spearman ρ test. The reliability
and internal consistency were evaluated by the Cronbach α test.
Result The Brazilian version of the TFI was obtained through an initial translation
process, synthesis of translations, backtranslation and evaluation by a committee of
experts. This version was then applied in 88 patients complaining of tinnitus from
speech therapy and otorhinolaryngology outpatient clinics of the three school clinics.
The Brazilian version presented high reliability, as evidenced by the Cronbach α value (α
¼ 0.870), and strong correlation (rho¼ 0.760 and p¼ 0.000).
Conclusion The high reliability found in the results demonstrates that the Brazilian
Portuguese version of the TFI is a valid and reliable instrument to evaluate the severity
and impact of tinnitus on quality of life and changes related to its treatment.
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Introduction

Tinnitus is a common, persistent symptom characterized by
a sound sensation in the “ears” or in the “head” that is not
produced by mechanical-acoustic signals from the external
environment. It can sound like noise but is more often a
subjective perception that people are not able to describe
objectively, only grade it on a scale ranging from low to high.1

A recent study showed the prevalence of the symptom in 22%
of the individuals in the city of São Paulo, state of São Paulo,
Brazil.2

Tinnitus severity is variable and is often evaluated by
measuring its functional impact on quality of life. Some
factors seem to influence the perception of tinnitus of the
patient. The association of tinnitus with anxiety, insom-
nia, depression, and other psychiatric comorbidities3 has
been shown in the literature as important factors contrib-
uting to tinnitus severity.4,5 Cognitive processing speed
has also been pointed out as a factor that can predict the
severity of the symptom.6 Moreover, the presence of
hearing loss and hyperacusis associated with tinnitus
seems to increase the perception of the impact of the
symptom.3,7

Tinnitus can be perceived as a whistle, a whisper, a
buzzing, and so forth. It can be either single-toned or multi-
toned, which makes it even more difficult to be evaluated.
Tinnitus can be perceived in one or both ears, in the head, or
in no specific location.8

Studies9,10 show that the psychoacoustic characteristics
of tinnitus, such as pitch and loudness, do not explain the
discomfort caused by it. Psychoacoustic measurements used
to estimate those characteristics are seemingly unrelated to
the impact of tinnitus, as assessed by a subjective outcome
instrument. These psychoacoustic measurements do not
assess the reactions to tinnitus.10

Theheterogeneity of the clinical aspects of tinnitus and its
pathophysiological mechanisms makes the evaluation and
diagnosis of the symptom a difficult task, which has been
reflected in treatment outcomes and in the variety of
responses among individuals.11 Thus, there is a need for
evaluativemethods that best characterize tinnitus, regarding
both the characteristics of the symptom itself and the
comorbidities involved.12

The health status of the population is evaluated with
laboratory and functional tests, clinical and personal knowl-
edge evaluations, and their beliefs, covering both the char-
acteristics and comorbidities of tinnitus.13 Self-assessment
questionnaires have been used as indicators for monitoring
the health status of the population according to its various
domains of tinnitus impact.14

When it comes to tinnitus and the difficulty of objective
evaluative methods, some questionnaires have been used as
a tool to evaluate the degree of discomfort/severity of the
symptom. Some of themost commonly used in the literature
are the Tinnitus Handicap Inventory (THI); the Tinnitus
Severity Scale (TSS); the Tinnitus Handicap Questionnaire
(THQ); the Subjective Tinnitus Severity Scale (STSS); the
Tinnitus Reaction Questionnaire (TRQ); the Tinnitus Ques-

tionnaire (TQ); the Tinnitus Severity Index (TSI); the Tinnitus
Severity Questionnaire (TSQ); the Tinnitus Catastrophizing
Scale (TCS); the Fear of Tinnitus Scale (FTS); the Tinnitus
Vigilance Awareness Questionnaire (TVAQ); the Tinnitus
Primary Function Questionnaire (TPFQ); and the Tinnitus
Functional Index (TFI).

Of the instruments used to evaluate the self-perception
tinnitus severity and symptom improvement in different
phases of the treatment, the THI questionnaire is the only
one that has been translated and adapted into Portuguese.15

The THI is the most used questionnaire because it is easy to
apply and has already been translated and validated in
several languages.16–18 However, the THI was not created
to respond accurately to treatment-related changes. For a
treatment to be considered effective, the difference between
pre- and post-intervention scoreswould have to be of at least
20 points.19

Both the TFI and the THI can be used to assess the severity
and the negative impact of tinnitus and to measure changes
related to tinnitus treatment (response). The TFI covers
different domains of tinnitus severity (eight subscales),
which allows for significant clinical trials.20,21 The advantage
of the TFI is that it was built, among other things, to
accurately respond to treatment-related changes for tinnitus
research and clinical practice.22

The TFI was developed over 4 years in the United States
to provide a tinnitus severity scale, identifying with its
domains its impact on symptom severity, as well as a
sensitive measure of severity change. With exploratory
factor analysis, tinnitus domains were defined in eight
different subscales (factors): intrusion, sense of control,
cognition, sleep, auditory, relaxation, quality of life, and
emotional distress.23–25 In the original version, the Cron-
bach α test presents high internal consistency (p¼0.80) and
reliability (intraclass correlation coefficient [ICC]: 0.91), and
its construct validity was demonstrated with a strong
correlation with the THI (r¼0.82) and the THQ
(r¼0.82).25 It also showed moderate correlations with
the Beck Depression Inventory-Primary Care and demon-
strated good divergent validity.21

Since 2012, the TFI has been translated into various
languages, and was validated in different cultures. The
Dutch version is suitable for measuring in clinical or re-
search settings. It has internal consistency (α¼0.96) and
statistically significant correlations with the visual ana-
logue scale (VAS) for maximum loudness (r¼0.59;
p<0.001), VAS for mean loudness (r¼0.66; p<0.001),
and percentage of time aware of tinnitus (r¼0.58;
p<0.001) in 263 patients.22

British research assessed the relevant psychometric TFI
properties of volunteers, specifically the factor structure,
reproducibility, validity, and responsiveness of the ques-
tionnaire, guided by quality criteria for the measurement
properties of health-related questionnaires. The partici-
pants completed up to eight commonly used assessment
questionnaires, including the TFI, the THI, the THQ, a VAS of
loudness (VAS-Loudness), Percentage Annoyance question,
the Beck Depression Inventory (BDI), the Beck Anxiety
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Inventory (BAI), and the World Health Organization Quality
of Life-Bref (WHOQOL-BREF). A series of analyses assessed
the study objectives. Forty-four participants completed the
TFI in a second visit (within 7 to 21 days and before
receiving any intervention), providing data for reproduc-
ibility assessments. Even though the proposed eight-factor
structure was not fully confirmed for this population, the
TFI appears to cover multiple symptom domains and to
measure the construct of tinnitus with excellent reliability
in distinguishing between patients. While the TFI may
distinguish those whose tinnitus is not a problem, floor
effects in many items mean it is less appropriate as a
measure of the change in this subgroup. Further investiga-
tion is needed to determine whether these effects are
relevant in other populations.25

The translated and validated Polish version of the TFI has
high internal consistency (α¼0.96), and the reliability of
its different subscales range from 0.82 to 0.95.26 The
Swedish version of the TFI (TFI-SE) was developed and
had its validity and reliability investigated in 100 tinnitus
patients. The results showed good internal consistency
(α¼0.95) and high test-retest reliability (ICC¼0.93). It
also supported the eight-factor structure proposed for
the original TFI, and there was a high correlation between
the TFI-SE and the THI (r¼0.8; p<0.01) and a low correla-
tion between the TFI-SE and the Hospital Anxiety and
Depression Scale (HADS-D) (r¼0.60; p<0.01) and HADS-
A (r¼0.59; p<0.01).27

A German version of the TFI was also validated for
Switzerland and showed an excellent internal consistency
(0.97) and an excellent test-retest reliability of 0.91. The
convergent validity with the THI was high (r¼0.86). The
discriminant validity with the BAI and the BDI showed
moderate results (BAI: r¼0.60; and BDI: r¼0.65).28 In
2018, a psychometric evaluation of the TFI was undertaken
on a sample of 318 patients in New Zealand. The results
showed Cronbachα and ICC of 0.7 for the overall TFI and each
of its subscales, indicating high internal consistency and test-
retest reliability. The clinical trial evaluation showed good
test-retest reliability (a separate sample of 40 research
volunteers) and agreement between no-treatment baselines
with the smallest detectable change of 4.8 points.23

The Chinese version of the TFI was conducted with 124
adults inHongKong. The results showed internal consistency
reliability (α¼0.94) and test-retest reliability (ICC¼0.84).
The TFI-CH has eight factors, which are precisely the same as
the original version, and a strong correlation of the overall
scale with other tinnitus-related distress measures (r¼0.86;
p<0.01).26

However, there is no Brazilian Portuguese version yet.
Questionnaires are essential for measuring tinnitus severity
and intervention-related change, but there is no standard
instrument routinely used in research settings.Most tinnitus
questionnaires are optimized for measuring severity, but not
change. However, the TFI claims to be optimized both to
measure severity and to respond to treatment-related
changes.

Considering the high number of patients complaining of
tinnitus and the existence of only one questionnaire in
Portuguese for the evaluation of tinnitus severity and
follow-up purposes, there is a need for the translation,
adaptation, and validation of other instruments, such as
the TFI.

The cultural adaptation of an evaluation instrument is of
great importance, since the plain literal translation of an
instrument does not consider the cultural and social differ-
ences that may exist in relation to the original tool. The
instrument must be first culturally adapted and applied to
determine the semantic and cultural equivalence of the
evaluated items.29

Therefore, the objective of the present study was to
translate the TFI into Brazilian Portuguese, validate it, and
perform a cultural adaptation of the questionnaire.

Method

This is a cross-sectional study with the translation, cross-
cultural adaptation, and validation of the TFI for its
evaluation.

Participants
A multicenter study was conducted jointly by the postgrad-
uate program (MSc) in Neurosciences and Behavior of the
University Federal da Paraiba (UFPB, in the Portuguese
acronym), the associated Ph.D. program in Science Rehabili-
tation of the Universidade Estadual de Londrina e Universi-
dade Norte do Paraná (UEL/UNOPAR, in the Portuguese
acronym), and the Hospital das Clínicas da Faculdade de
Medicina da Universidade de São Paulo. The present study
was approved by the Research Ethics Committee under CAAE
55153316.1.1001.5188.

A total of 88 individuals complaining of tinnitus partici-
pated in the study: 22 patients from the Northeast Region of
Brazil, 32 from a university of the South Region, and 34 from
the Tinnitus Research Group in the Southeast Region. Their
age ranged from 20 to 88 years old (mean age, 56 years old);
51 patients were female and 37 were males.

Procedures
First, the author of the questionnaire was contacted to
request their consent to use it. Subsequently, a license
agreement was signed (Annex I).

The study was conducted in two steps: translation and
cultural adaptation; validation and reliability.

Step 1 - Translation and cultural adaptation: the proce-
dures performed at this step were based on Guillemin
et al.28

1. Stage 1 (initial translation): The TFI was translated into
Portuguese by two professionals with tinnitus exper-
tise, fluent in the original language of the instrument.
They did not knoweach other, neither were acquainted
with the material – one was aware of the objectives of
the translation, while the other was neither aware nor
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informed. This procedurewas followed to generate two
independent documents: T1 and T2.

2. Stage 2 (synthesis of the translations): The two result-
ing documents (T1 and T2) were analyzed by a review-
er group of Brazilian professionals fluent in English
from related areas (otorhinolaryngologists and audiol-
ogists). This group reduced the differences found in the
translations by consensus, choosing the best expres-
sions and words in all questions, and adapting the text
to Brazilian cultural knowledge. From there, the T12
version was developed as a single document.

3. Stage 3 (back-translation [BT]): The T12 version was
translated back into the original language (English) by
two native English translators, without knowing the
objectives of the work. These translators were not
allowed to get in touch with the original English
version to avoid any possible influence on the transla-
tion of words. After that, the BTwas sent to the original
author, who approved it.

4. Stage 4 (committee of experts): Two otorhinolaryngol-
ogists, three audiologists and speech therapists, one
physical therapist, and one translator participated in
this stage. The health professionals were also profes-
sors in masters’ programs and, therefore, were familiar
with scientific methodologies. This committee com-
pared the T1, T2, T12, and BTversions with the original
English version, verifying the semantic, idiomatic,
cultural, and conceptual equivalences. In the end, the
committee developed a version that was submitted to
the pretest (BT12).

5. Stage 5 (pretest): The prefinal version (BT12) was thus
submitted to pretest in patients who participated in a
tinnitus research project from the Integrated Audiolo-
gy and Speech Therapy Clinic of the UNOPAR and the
UFPB. The participants were informed about the objec-
tive of the instrument and were instructed to evaluate
it regarding the time of completion, clarity, and under-
standability. They were also asked to give their critical
feedback and suggestions on the content and makeup
of the instrument. The doubts that came up during the
application of the questionnaire were answered, and
the questions were verbally explained. Subsequently,
the semantic agreement between the original instru-
ment and the Portuguese version was evaluated. Thus,
the pretest phase was completed, and the version was
approved to be used in the final test to evaluate
psychometric measurements.

Step 2 - Evaluation of psychometric properties (validity
and reliability)

A total of 89 volunteers, whosemean agewas 56 years old
andwho had chronic tinnitus (6 months) participated in this
stage.

The volunteers, all of whom signed the Informed Consent
Form, were recruited from the three teaching clinics partici-
pating in the study.

The final version of the TFI was applied in separate room
interviews, and the patients answered 25 questions subdi-

vided into 8 subscales (persistence, sense of control, cognition,
sleep, hearing, relaxation, quality of life, and emotional). For
each question, the patient should mark a scale from 0 to 10, in
which zero corresponded to less discomfort, difficulty, or
tinnitus interference in their life, and the closer to 10, the
greater the discomfort, difficulty, or interference. After appli-
cation, the answers were tabulated in scores.

The reliability was studied by evaluating internal consis-
tency with Cronbach α statistic. The expected Cronbach α
value for the study of a scale was � 0.7.

The THI-Brazilian version was applied to the criterion
validity analysis.

The THI was administered in an interview, and the
volunteer chose 1 of the 3 possible answers to each of the
25 questions: “yes” (4 points), “no” (0 points), or “some-
times” (2 points). Each question relates to one of the
domains: functional, emotional, or catastrophic. Thus, the
sum of the obtained scores could range from 0 to 100. Based
on this result, each the degree of tinnitus discomfort of each
patient was classified as light (0–16),mild (18–36),moderate
(38–56), severe (58–76), or catastrophic (78–100).

After the analysis of the two instruments, a statistical
analysis of the Spearman correlation coefficient was
performed.

For validity, the TFI was correlated with the THI domains
for tinnitus severity and was evaluated with Spearman rho.
This coefficient ranges from - 1 to 1–the closer it is to 1 or - 1,
the stronger the association; the closer it is to zero, the
weaker the relationship between the two variables.

Results

In the translation stage, the choice of easily understandable
words used nationwide was relevant. The items with diver-
gences between translators, modified by consensus of the
experts, were:

Question 10 (How often did your tinnitus make it difficult
to FALL ASLEEP or MAINTAIN ASLEEP?), in which the term
fall asleep was translated as the act of sleeping in one
translation and how to remain asleep in another. The term
FALL ASLEEP was kept, as it seemed more appropriate to the
content of the original version.

Question 15 (Your ability to FOLLOW CONVERSATIONS in
a group or meetings?), the term follow conversations was
translated as accompanying conversations and how to follow
conversations. The term FOLLOWCONVERSATIONSwas kept,
as it seemed to be more usual.

Question 16 (Your QUIET RESTING ACTIVITIES?) was
translated as your quiet activities at rest and as your rest
period in silence. We used the term REST ACTIVITIES IN
SILENCE, as it seemed to be more appropriate.

The committee of experts mainly discussed item 16, but
maintained the version generated by the consensus.

The Brazilian Portuguese version of the TFI had high
reliability, as evidenced by the Cronbach α (α¼0.870). For
the validation of the TFI, the Spearman correlation test was
used, and a strong correlation was found (p¼0.760 and
p¼0.000) (►Fig. 1).
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Reliability with Cronbach α¼0.870.

Discussion

The TFI is a recent questionnaire developed to measure
treatment outcomes that is highly responsive to treat-
ment-related change.22 In addition, it has a potential focus
on identifying factors, through the various domains, which
can influence these responses.27 Questionnaires are validat-
ed in different settings to optimize their use as a standard
and should retain most of their original items and internal
structure when validated in different populations.30

The Brazilian version of the TFI had high reliability and can
thus be used as a questionnaire to assess the severity and
negative impacts of tinnitus, as well as to measure treat-
ment-related changes. It provides comprehensive coverage
of various tinnitus severity domains.20

The present study aimed to translate the TFI into Brazilian
Portuguese, validate it, and culturally adapt the question-
naire. Therefore, the authors of the present study were
careful to evaluate the population in different regions of
Brazil. After analyzing the translations and expressions used,
a great semantic equivalence to the original TFI was ob-
served, even after the changes made by the experts.

The internal consistency reliability of the Brazilian
version of the TFI was high, with a Cronbach α of 0.87,
which is acceptable and comparable to the original, and
the Swiss versions –whose Cronbach α were 0.9720,31,32–, as

well as the Polish (0.93),27 Chinese (0.94),26 and Swedish
(0.95).33

A strong correlation was found between the THI and the
TFI (p¼0.760) – which was to be expected, as the 2 ques-
tionnaires are rather similar, with 25 items in different
tinnitus domains. The same correlation is also observed in
the original20 and in other versions.21,27,31–33

The Brazilian version of the TFI had high reliability and,
therefore, is a questionnaire that can be used to assess the
severity and negative impact of tinnitus, as well as to
measure treatment-related changes. It provides comprehen-
sive coverage of various tinnitus severity domains.20

Finally, the noticed strengths of the TFI are its scope of
various tinnitus severity domains, its speed, simple applica-
tion, and familiarity by the professionals. These can help to
identify important changes in tinnitus perception after
therapy, including randomized and controlled scientific
studies that have a strong impact and scientific evidence
in the field. Also, Brazil will be able to compare its results of
scientific research with other international centers.

Study Limitation

The present study has important limitations regarding the
sample size and the statistical tests used. Because of the
small sample size, factor analysis could not be used reli-
ably; therefore, it is necessary to use a simpler statistical
analysis.

Fig. 1 Correlation between the THI and TFI total scores (R¼ 0.760; p¼ 0.000; n¼ 88).
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Conclusion

After the translation, the adaptation of the index, and
approval by the author21 of the original version, the Brazilian
version of the TFI was obtained. The reliability and validity of
this version are quite good and comparable with the original
version. The Brazilian version of the TFI is, therefore, an
option formeasuring tinnitus severity and treatment-related
changes.
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