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Abstract Objective To analyze the association between sleep quality and chronic tinnitus.
Materials and Methods The present is a prospective observational cross-sectional
study in which convenience sampling (n¼51) was used to assess individuals with
chronic tinnitus at a specialized outpatient clinic in a tertiary referral hospital. The data
collection tools included a demographics questionnaire, a sleep quality questionnaire
(the Mini Sleep Questionnaire), a questionnaire to assess the impact of tinnitus
(Tinnitus Handicap Inventory), and pure-tone audiometry. The data was analyzed
using the student’s t-test or analysis of variance (ANOVA), the Mann-Whitney or
Kruskal-Wallis’s test, and the Pearson’s Chi-squared or Fisher’s exact test.
Results There was a predominance of women and middle-aged adults with bilateral
tinnitus and hearing loss. The scores on the Tinnitus Handicap Inventory revealed that
the tinnitus had a moderate to catastrophic impact on quality of life. Most participants
classified themselves as having severe sleep difficulties on the Mini Sleep Question-
naire. Furthermore, patients with higher scores on the Tinnitus Handicap Inventory
tended to show poor quality sleep patterns on the Mini Sleep Questionnaire. Regarding
the association between sex and the scores on the Tinnitus Handicap Inventory, more
men were severely handicapped, whereas more women were catastrophically handi-
capped. There was also a significant association between age group and hearing loss.
Conclusion The data analysis revealed a significant association between sleep quality
and tinnitus in the sample.
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Introduction

Tinnitus is the perception of sound without external sound
stimuli.1Although technically accurate, this classic definition
does not address the complexity of patient experiences.
There is a disparity between the definition and the clinical
reality of tinnitus. A more comprehensive definition should
include the patient’s perception of cognitive and emotional
aspects, as well as the impact on quality of life.2 Some
studies3–5 have indicated that tinnitus impairs quality of
life with unpleasant sounds and a range of coexisting symp-
toms, such as anxiety, depression, sleep disorders, hearing
loss, and poor concentration and relaxation.

These symptoms transcend the purely sensory dimension
and show that any definition of tinnitus should also include
the negative impact on quality of life.2 Regarding its etiology,
tinnitus can be classified as primary or secondary. Primary
tinnitus is generally considered idiopathic, with no direct
link to a specificmedical condition. It is often associatedwith
sensorineural hearing loss. Secondary tinnitus usually has an
identifiable cause, such as vascular and neuromuscular
changes, or metabolic, otologic, toxicological or somatosen-
sory disorders. Infectious conditions and head and neck
injuries can also cause secondary tinnitus.6 It is worth
mentioning that hearing loss is also strongly associated
with tinnitus.4,7

The most recent study regarding the prevalence of tinni-
tus in Brazil4 was conducted in 2021; using random sam-
pling, a survey was conducted at at health centers, and the
results revealed a prevalence of 31.6%. Using an epidemio-
logical and cross-sectional approach, a population-based
survey found that the prevalence was of 22% in the city of
São Paulo in 2015.8

Persistent tinnitus can trigger a series of disturbances,
among them frequent nighttime awakenings and poor sleep,
daytime tiredness, stress, and impaired concentration.5,9,10

Sleep plays essential neurobiological roles that are necessary
for good physical and cognitive health, restored energy, a
strong immune system, memory consolidation, and endo-
crine and metabolic regulation.11 Sleep deprivation can
result in long-term health problems, including cardiovascu-
lar diseases and metabolic disorders.12,13

The specialized literature14 recommends using question-
naires to evaluate chronic conditions to quantify psycholog-
ical, emotional, and functional deficits. The Tinnitus
Handicap Inventory (THI)15 stands out as a widely used
questionnaire to assess the impact of tinnitus on quality of
life. It has already been translated into Brazilian Portu-
guese.16 The Mini Sleep Questionnaire (MSQ) is used to
assess sleep quality.17

Considering the scarcity of Brazilian studies and the
reciprocal relationship between tinnitus and sleep quality,
the present investigation seeks to fill a gap in the Brazilian
literature and to provide insights to improve clinical care, as
well as effective guidance for patients with this condition.
Furthermore, in the literature consulted, we did not find
articles that related the scores on the THI and on the MSQ.
The joint analysis of the two questionnaires can help pro-

fessionals provide better guidance to patients if a relation-
ship is identified between the impacts of tinnitus and sleep
quality. The use of the two instruments together can help
guide patients who have tinnitus and who may report
changes in their sleep. It is known that the treatment of
patients with tinnitus begins with adequate guidance. If the
hypothesis is that the greater the impact of tinnitus, the
worse the quality of sleep is confirmed by the professional
who works in this field, this will be an essential point in
patient guidance. Furthermore, it is important that profes-
sionals working in the field of sleep can address questions
about tinnitus more emphatically and make the necessary
referrals for evaluations and specialized treatment.

The objective of the current study was to analyze the
association between sleep quality and chronic tinnitus.

Materials and Methods

The present cross-sectional study followed university guide-
lines and regulatory standards for research involving human
beings (Resolution no. 466/12 of the Brazilian National
Health Council). The institutional Ethics in Research Com-
mittee approved this project (under reference no. 6.674.413).

Using convenience sampling, research was conducted
from October 2022 to December 2023. We included individ-
uals who self-reported chronic tinnitus (that is, lasting for
more than 6 months) and discomfort at a specialized outpa-
tient clinic in a tertiary referral hospital. Patients 18 years of
age or older who had chronic tinnitus were included. After
being informed about the voluntary nature of the study, the
objectives, the methods, and the risks and benefits, willing
participants signed a Free and Informed Consent Form.

Data collection tools included questionnaires addressing
age, sex, tinnitus characteristics and duration (in years), and
perception of the tinnitus source (unilateral, bilateral or
centered in the head). The THI aims to assess the repercus-
sion and impact of tinnitus on an individual’s quality of life
by quantifying psychological, emotional, and functional
deficits. There are 25 questions and the total score ranges
from0 to 100. Thehigher the score, themore intense the level
of discomfort. The THI scores are organized into 5 categories:
slight or no handicap (0–16%), mild handicap (18–36%),
moderate handicap (38–56%), severe handicap (58–76%),
and catastrophic handicap (78–100%).15

To assess sleep quality, we used the MSQ, which contains
ten questions that comprehensively assess multiple aspects
of sleep patterns, as well as the frequency at which these
aspects are disturbed. The total MSQ score ranges from 0 to
60 to evaluate sleep pattern and quality. The resulting score
is organized into different categories: very good sleep quality
(0–9 points), good sleep quality (10–24 points), mild sleep
difficulties (25–27 points), moderate sleep difficulties (28–
30 points), and severe sleep difficulties (> 30 points).17

Hearing levels were also assessed through pure tone
audiometry. Modulated pure tone (warble) was used to
test frequencies from 250Hz to 8,000Hz in each ear. This
step enabled us to analyze air-conduction thresholds by
identifying the lowest sound intensity perceived by the
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patient for each frequency (in decibels, dB). These tests were
performed in a soundproof booth using an AC40 audiometer
(Interacoustics A/S) and TDH-39 headphones (Interacoustics
A/S). Depending on the configurations of each audiogram,
the World Health Organization (WHO) hearing loss classifi-
cation (2020)18 was used to diagnose and refer patients for
specific treatment within the hospital.

Regarding the statistical analysis, participants were iden-
tified by number tomaintain confidentiality, and all the data
collected was saved in a Microsoft Office Excel spreadsheet
(Microsoft Corp.). After tabulation, the database was
exported into the IBM SPSS Statistics for Windows (IBM
Corp.) software, version 21.0. The level of significance was
set at 5% (p<0.05). Quantitative variables were expressed as
mean and standard deviation or median and interquartile
range values. Categorical variables were expressed through
absolute and relative frequencies. To compare means, we
used the student’s t-test or analysis of variance (ANOVA),
complemented by the Tukey’s range test. In cases of asym-
metry, theMann-Whitney or Kruskal-Wallis tests were used.
To compare proportions, Pearson’s Chi-squared or Fisher’s
exact tests were used.

Results

The sample consisted of 51 participants, 68.6% of whomwere
women. Their ages ranged from 19 to 83 (mean: 57.2�14.0)
years. The median time of tinnitus perceptionwas of 5 years,
and 29.4% of the participants reported in the anamnesis that
tinnitus negatively affected their sleep (►Table 1).

An analysis of THI scores showed that the median was of
48 points. Moreover, the largest percentage of participants
reported moderate (25.5%) or catastrophic (25.5%) handicap
due to tinnitus. The mean total MSQ score was of 39.1�10.3

points and most participants had severe sleep difficulties
(►Table 2).

There was a significant association involving the total THI
and MSQ scores and severity. This suggests that individuals
with higher THI scores tend to have poor sleep patterns
(►Table 3).

Regarding the association involving sex and the THI and
MSQ scores, there were significant differences linked to a
higher impact on quality of life. More menwere impacted by
severe handicap, whereas more women were affected by
catastrophic handicap (►Table 4).

A significant association was also found between the
perceived source of the tinnitus and age groups. Similarly,
a significant associationwas established between age groups
and hearing loss (►Table 5).

Discussion

The relationship between tinnitus and sleep quality is a topic
of great concern in the scientific community. However,
Brazilian studies are scarce, and there are no recent articles
in the international literature. As such, updates on the topic
are necessary. We will present evidence that points to
tinnitus as the cause of impaired quality of life, including
negative emotional and social effects associated with sleep
quality. In this context, the current study can contribute to
the specialized literature that seeks to explore the reciprocal
relationship between tinnitus and sleep quality.

The sample was mostly composed of women and middle-
aged adults, with an average tinnitus duration of 5 years,
bilateral perception of the tinnitus source, severe sleep diffi-
culties, and bilateral hearing loss. Previous studies4,8,19 cor-
roborate the higher proportion of tinnitus among females.
However, this relationship is complexdueto thedifferentways
men and women deal with the condition and seek health

Table 1 Characteristics of the study sample.

Variables n¼51

Mean age (years) 57.2� 14.0

Sex – n (%)

Female 35 (68.6)

Male 16 (31.4)

Report of tinnitus interference on sleep 15 (9.4)

Tinnitus duration
(years) – median (P25–P75)

5 (3–15)

Perception of tinnitus source – n (%)

One ear 21 (41.2)

Both ears 28 (54.9)

Centered in the head 2 (3.9)

Hearing loss – n (%)

None 7 (13.7)

Unilateral 10 (19.6)

Bilateral 34 (66.7)

Abbreviations: P25, 25th percentile; P75, 75th percentile.

Table 2 Scores on the Tinnitus Handicap Inventory (THI) and
Mini Sleep Questionnaire (MSQ).

Variables n¼51

Total THI score – median (P25–P75) 48 (26–84)

THI classification – n (%)

Slight or no handicap (0–16%) 9 (17.6)

Mild handicap (18–36%) 9 (17.6)

Moderate handicap (38–56%) 13 (25.5)

Severe handicap (58–76%) 7 (13.7)

Catastrophic handicap (78–100%) 13 (25.5)

Mean total MSQ score 39.1� 10.3

MSQ Classification – n (%)

Good sleep quality (10–24) 5 (9.8)

Mild sleep difficulties (25–27) 0 (0.0)

Moderate sleep difficulties (28–30) 6 (11.8)

Severe sleep difficulties (> 30) 40 (78.4)

Abbreviations: P25, 25th percentile; P75, 75th percentile.
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care.20 Suchdifferencesmay be shapedby cultural and region-
al factors, personal attitudes about health, and personal agen-
cy when dealing with tinnitus. This adds to the complexity of
understanding this relationship.

Despite the initial expectations to find a predominance of
older adults, the results showed a predominance of middle-
aged individuals. This is different from other findings in the
specialized literature21 that have demonstrated a higher

Table 3 Association of the Mini Sleep Questionnaire (MSQ) and the Tinnitus Handicap Inventory (THI) with tinnitus,
sociodemographic data and hearing levels.

Variables Good sleep
quality

Moderate sleep
difficulties

Severe sleep
difficulties

p

Tinnitus duration (years) – median (P25–P75) 4 (3–25) 3 (2–11) 5.5 (3–15) 0.432

Perception of tinnitus source – n (%) 0.233

One ear 3 (60.0) 2 (33.3) 16 (40.0)

Both ears 1 (20.0) 4 (66.7) 23 (57.5)

Centered in the head 1 (20.0) 0 (0.0) 1 (2.5)

Age group – n (%) 0.563

Adult 2 (40.0) 3 (50.0) 25 (62.5)

Older adult 3 (60.0) 3 (50.0) 15 (37.5)

Total THI score – median (P25–P75) 12 (5–35) 39 (23.5–53.5) 56 (30–86) 0.009

THI classification – n (%) 0.074

Slight or no handicap (0–16%) 3 (60.0) 1 (16.7) 5 (12.5)

Mild handicap (18–36%) 2 (40.0) 1 (16.7) 6 (15.0)

Moderate handicap (38–56%) 0 (0.0) 3 (50.0) 10 (25.0)

Severe handicap (58–76%) 0 (0.0) 1 (16.7) 6 (15.0)

Catastrophic handicap (78–100%) 0 (0.0) 0 (0.0) 13 (32.5)

Hearing loss – n (%) 04.19

None 0 (0.0) 2 (33.3) 5 (12.5)

Unilateral 1 (20.0) 0 (0.0) 9 (22.5)

Bilateral 4 (80.0) 4 (66.7) 26 (65.0)

Abbreviations: P25, 25th percentile; P75, 75th percentile.

Table 4 Association of sleep quality with sex and tinnitus.

Variables Female Male p

Total THI score – median (P25–P75) 48 (28–86) 47 (13–69) 0.255

THI classification – n (%) 0.012

Slight or no handicap (0–16%) 4 (11.4) 5 (31.3)

Mild handicap (18–36%) 8 (22.9) 1 (6.3)

Moderate handicap (38–56%) 9 (25.7) 4 (25.0)

Severe handicap (58–76%) 2 (5.7) 5 (31.3)�

Catastrophic handicap (78–100%) 12 (34.3)� 1 (6.3)

Mean total MSQ score 40.9�10.2 35.3� 9.8 0.072

MSQ classification – n (%) 0.334

Good sleep quality (10–24) 2 (5.7) 3 (18.8)

Mild sleep difficulties (25–27) 0 (0.0) 0 (0.0)

Moderate sleep difficulties (28–30) 4 (11.4) 2 (12.5)

Severe sleep difficulties (> 30) 29 (82.9) 11 (68.8)

Abbreviations: MSQ, Mini Sleep Questionnaire; P25, 25th percentile; P75, 75th percentile; THI, Tinnitus Handicap Inventory.
Notes: �Statistically significant association after the adjusted residuals test. The significance level was set at 5%.
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prevalence of tinnitus in older adults. However, another
study4 reported an average age of 59.24 years of its sample,
which corroborates our results. This divergence may stem
from several factors, including methodological variation,
diversity between populations, and different criteria to
define and measure tinnitus.

When questioned during the initial interview whether
tinnitus negatively affected their sleep, approximately 1/3 of
the participants answered “yes”. This value was lower than
expected by the researchers, since a population study22

showed that 35% of individuals had sleep problems, leading
to the hypothesis that complaints about sleep problems
would be more prevalent.

Analyses regarding hearing loss showed that 86.3% dem-
onstrated some level of hearing impairment. This result
reaffirms the frequent association between tinnitus and
hearing loss reported in other studies.4,23 It also reinforces
the validity of our data collection and the importance of
assessing for hearing loss during the clinical treatment of
tinnitus.

Regarding the analysis for the impact of the tinnitus, the
THI is the most well-known and widely used instrument
worldwide. A European study24 used the THI to investigate
the impact of tinnitus on 630 patients, and only 24.9% had a
mild or moderate handicap. In the current study, the median
total THI score was 48 points, and a greater number of
participants had a moderate or catastrophic handicap. This

indicates a convergence regarding the perception of the
impact of tinnitus among different population samples. It
reinforces the idea that tinnitus is not uniform in its expres-
sion; it can vary considerably in severity and impact on
quality of life. Additionally, individual experiences and per-
ceptions are diverse.

Previous research on the relationship between tinnitus
and sleep disorders25 found that, when compared with the
control group, 77% of the participants presented longer
delays before falling asleep, early morning awakenings,
awakenings in the middle of the night, morning fatigue,
and chronic fatigue. A more recent study26 used a different
questionnaire, the Pittsburgh Sleep Quality Index, to collect
information on sleep disorders. The authors26 reported that
70.8% of patients, in a predominantly female sample, experi-
enced sleeping difficulties. When relating these data to our
results, there was a convergence in evidence. The mean total
MSQ score was of 39.1�10.3 points, indicating severe sleep
difficulties and a predominance of female participants. Al-
though the cited studies used different methodologies, this
convergence in results reinforces the validity and relevance
of the association. It also highlights the need to continue
exploring this relationship to improve clinical intervention
strategies. This finding can be attributed to several factors,
including the intrinsic link between tinnitus and sleep dis-
orders, and the reciprocal interaction between these two
phenomena.

Table 5 Association of age with tinnitus, sleep quality and hearing level.

Variables Adult Older adult p

Perception of tinnitus source – n (%) 0.017

One ear 9 (30.0) 12 (57.1)

Both ears 21 (70.0) 7 (33.3)

Centered in the head 0 (0.0) 2 (9.5)

Total THI score – median (P25–P75) 45 (35–78) 48 (15–85) 0.553

THI classification – n (%) 0.297

Slight or no handicap (0–16%) 3 (10.0) 6 (28.6)

Mild handicap (18–36%) 6 (20.0) 3 (14.3)

Moderate handicap (38–56%) 8 (26.7) 5 (23.8)

Severe handicap (58–76%) 6 (20.0) 1 (4.8)

Catastrophic handicap (78–100%) 7 (23.3) 6 (28.6)

Mean total MSQ score 39.6� 9.3 38.4�11.9 0.683

MSQ classification – n (%) 0.563

Good sleep quality (10–24) 2 (6.7) 3 (14.3)

Moderate sleep difficulties (28–30) 3 (10.0) 3 (14.3)

Severe sleep difficulties (> 30) 25 (83.3) 15 (71.4)

Hearing loss – n (%) 0.040

None 5 (16.7) 2 (9.5)

Unilateral 9 (30.0) 1 (4.8)

Bilateral 16 (53.3) 18 (85.7)

Abbreviations: MSQ, Mini Sleep Questionnaire; P25, 25th percentile; P75, 75th percentile; THI, Tinnitus Handicap Inventory.
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Recent research has shown that the greater the degree of
severity and impact caused by tinnitus, the more sensitive
the individual is affected by it. Emotional and health prob-
lems, such as anxiety and sleep disorders, can occur.5,27 We
found a significant association involving the total THI score
and the MSQ sleep classification categories, suggesting that
individuals with higher THI scores and more severe tinnitus
tend to have more impaired sleep patterns. This relationship
is evident in the moderate and catastrophic handicap cate-
gories, in which tinnitus severity was associated with worse
sleep quality. One study5 analyzed the frequency of THI
responses and reported a greater prevalence in the mild
handicap category, followed by themoderate category. How-
ever, other studies28 showed a higher frequency of severe
and catastrophic handicaps. This data highlights the impor-
tance of considering tinnitus severity when evaluating the
sleep patterns of affected individuals. Patients who suffer
more from tinnitus require specific interventions, including
guidance concerning sleep.

It is important to point out that, during the anamnesis,
29.4% of the participants reported sleep problems. However,
when the MSQ was applied, we found that 90.2% presented a
moderate or severe sleep disorder, emphasizing the need to
investigate sleep in such patients using validated assessment
tools. Thus, the MSQ has proven to be a valid instrument to
identify sleep problems that affect patients with tinnitus; it is
easy and quick to apply, and it can be used in the routine
clinical practice to identify individuals who have changes in
sleep quality and then refer them to specialized professionals.

It is also worth noting that, of the 51 participants in the
survey, 27 (52.9%) reported that the nighttime period wor-
sens tinnitus, which can lead to insomnia. There were no
reports of daytime sleepiness.

The present study revealed findings similar to those of
previous analyses8 that showed greater tinnitus discomfort
among women. The limited analysis of the association be-
tween sex and the subjectivity of tinnitus raises the possibility
that women, due to greater attention and sensitivity to health
changes, may perceive tinnitus more intensely.

Regarding the THI classification and sex, there was a
difference in the severe and catastrophic handicap scores.
There was an association between the male sex and severe
handicap, and between the female sex and catastrophic
handicap. This finding was unexpected and absent from
the literature consulted. Although the total MSQ score asso-
ciated with sex suggests a trend (p¼0.072), it did not
demonstrate statistical significance. The pattern did not
differ between the sexes. New and more robust studies on
the relationship between sex and the impact of tinnitus are
needed. The number of participants may have also influ-
enced the results.

Regarding adults and older adults, there were no differ-
ences in terms of the values of the total scores or the THI and
MSQ categories. Age may not have been a determining factor
in the perception of tinnitus or sleep quality. Therefore, it is
possible that other factors, such as individual characteristics
and health history, playmore prominent roles in these issues
than the simple distinction between adults and older adults.

There was an association between age groups and the
distribution of the results regarding the perception of the
source of tinnitus. A greater number of adult participants
reported bilateral tinnitus. At a different tertiary referral
hospital, another study29 reported the opposite result: no
such association was found. These differences in findings
suggest the need for further investigation into possible
determinants. Additionally, there was a significant associa-
tion between bilateral hearing loss and age group, whichwas
expected. Aging is commonly associated with presbycusis,
and is characterized by bilateral, symmetrical, and progres-
sive hearing loss.30

Finally, the limitations to the current study include its
cross-sectional design. In the future, larger samples and
longitudinal approaches may help us better understand
the dynamics between tinnitus and sleep. Including objec-
tive sleep measures is also recommended for a more com-
prehensive grasp of this complex and multifaceted
relationship. Subjective assessments can still serve an im-
portant complementary role. The use of polysomnography is
also suggested for future studies, enabling an objective
analysis of the association between tinnitus and sleep
quality.

The results show the benefit of a collaborative and inter-
disciplinary approach to assessing and treating patients with
tinnitus. Future global guidelines, as well as integrative
approaches to patients and sleep hygiene, must consider
the unique aspects of each individual.

Conclusion

Data analysis revealed that therewas an association between
sleep quality and tinnitus: most patients presented severe
sleep difficulties and reported a catastrophic impact on their
quality of life.

Funding
This article was supported by FIPE - Fundo de Incentivo à
Pesquisa e Eventos of the Hospital de Clínicas de Porto
Alegre. The author Cauê Denardi Santos received an
extension scholarship from the Universidade Federal do
Rio Grande do Sul (PROREXT UFRGS). The author Laura
Weber Weingaertner received a research scholarship
from the Fundação de Amparo à Pesquisa do Estado do
Rio Grande do Sul (FAPERGS).

Conflict of Interests
The authors have no conflict of interests to declare.

References
1 Baguley D, McFerran D, Hall D. Tinnitus. Lancet 2013;382(9904):

1600–1607 10.1016/S0140-6736(13)60142-7
2 Noreña AJ, Lacher-Fougère S, Fraysse M-J, Bizaguet E, Grevin P,

Thai-Van H, et al. A contribution to the debate on tinnitus
definition. Prog Brain Res 2021;262:469–485 10.1016/bs.
pbr.2021.01.029

3 Kumbul YC, Işik Ü, Kiliç F, SivriceME, Akin V. Evaluation of Anxiety
Sensitivity, Anxiety, Depression, and Attention Deficit

Sleep Science © 2025. Brazilian Sleep Association. All rights reserved.

Sleep Quality in Patients with Tinnitus Unchalo et al.



Hyperactivity Disorder in Patients with Tinnitus. Noise Health
2022;24(112):13–19 10.4103/nah.nah_75_21

4 Chamouton CS, Nakamura HY. Profile and prevalence of people
with tinnitus: a health survey. CoDAS 2021;33(06):e20200293
10.1590/2317-1782/20202020293

5 Nascimento IP, Almeida AA, Diniz J, Martins ML, Freitas TMWCd,
Rosa MRDd. Tinnitus evaluation: relationship between pitch
matching and loudness, visual analog scale and tinnitus handicap
inventory. Braz J Otorhinolaryngol 2019;85(05):611–616
10.1016/j.bjorl.2018.05.006

6 Dalrymple SN, Lewis SH, Philman S. Tinnitus: Diagnosis and
Management. Am Fam Physician 2021;103(11):663–671

7 Shapiro SB, Noij KS, Naples JG, Samy RN. Hearing Loss and
Tinnitus. Med Clin North Am 2021;105(05):799–811 10.1016/j.
mcna.2021.05.003

8 Oiticica J, Moreira Bittar RS. Tinnitus prevalence in the city of São
Paulo. Braz J Otorhinolaryngol 2015;81(02):167–176 10.1016/j.
bjorl.2014.12.004

9 Gallo KE, Corrêa CC, Gonçalves CGO, Baran JBC, Marques JM,
Zeigelboim BS, José MR. Effect of Tinnitus on Sleep Quality and
Insomnia. Int Arch Otorhinolaryngol 2023;27(02):e197–e202
10.1055/s-0041-1735455

10 Searchfield GD, BooneM, Bensam J, DuraiM, Hodgson S-A, Linford
T, Vogel D. A proof-of-concept study of the benefits of a single-
session of tinnitus instruction and counsellingwith homeworkon
tinnitus. Int J Audiol 2020;59(05):374–382 10.1080/14992027.
2020.1719436

11 Baranwal N, Yu PK, Siegel NS. Sleep physiology, pathophysiology,
and sleep hygiene. Prog Cardiovasc Dis 2023;77:59–69 10.1016/j.
pcad.2023.02.005

12 Bastos APSd, Araújo LSFd, Ferreira JGdOR, Paz FLL, Gonçalves FGA,
Costa LA, et al. Neurological repercussions of insomnia: An
integrative review. Res Soc Dev 2022;11(04):e47011427528
10.33448/rsd-v11i4.27528. Available from: https://rsdjournal.
org/index.php/rsd/article/view/27528

13 Iroldi GF, Alves ÉdS, Luchesi BM, Cardoso JdFZ, Pavarini SCI, Inouye
K. Associações entre estresse, sintomas depressivos e insônia em
idosos. J Bras Psiquiatr 2020;69(04):228–238 10.1590/0047-
2085000000287. Available from: https://www.scielo.br/j/jbpsiq/
a/YKnB7hw4PdKxRzYX4SfNFSw/

14 Coradini PP, Gonçalves SN, Oiticica J. Translation and validation of
the Tinnitus Primary Function Questionnaire into Brazilian Por-
tuguese. Braz J Otorhinolaryngol 2022;88(3, Suppl 3):S109–S116

15 Newman CW, Jacobson GP, Spitzer JB. Development of the Tinni-
tus Handicap Inventory. Arch Otolaryngol Head Neck Surg 1996;
122(02):143–148 10.1001/archotol.1996.01890140029007

16 Schmidt LP, Teixeira VN, Dall’Igna C, Dallagnol D, SmithMM. Adapta-
çãopara línguaportuguesadoquestionárioTinnitusHandicap Inven-
tory: validade e reprodutibilidade. RevBrasOtorrinolaringol 2006;72
(06):808–810 10.1590/S0034-72992006000600012. Available from:
https://www.scielo.br/j/rboto/a/s3n9Vm3BVSmh4rgWBwfPvby/

17 Zomer J, Peled R, Rubin AH, Lavie P. Mini-sleep Questionnaire
(MSQ) for screening large populations for EDS complaints. In:
Koella WP, Rüther E, Schulz H, (eds) Sleep ’84 1985: Proceedings

of the Seventh European Congress on Sleep Research. Stuttgart:
Gustav Fischer; 1985. p. 467–70

18 World Health Organization. Prevention of blindness and deafness.
2020. Avaliable from: http://www.who.int/publications-detail/
basic-ear-and-hearing-care-resource

19 Mores JT, Bozza A, Magni C, Casali RL, Amaral MIRd. Clinical
profile and implications of tinnitus in individuals with andwithout
hearing loss. CoDAS 2019;31(06):e20180029 10.1590/2317-1782/
20192018029

20 Al-Swiahb J, Park SN. Characterization of tinnitus in different age
groups: A retrospective review. Noise Health 2016;18(83):
214–219 10.4103/1463-1741.189240

21 Jarach CM, Lugo A, Scala M, Van den Brandt PA, Cederroth CR,
Odone A, et al. Global Prevalence and Incidence of Tinnitus: A
Systematic Review andMeta-analysis. JAMANeurol 2022;79(09):
888–900 10.1001/jamaneurol.2022.2189 Erratum in: JAMA Neu-
rol 2023;80(2):216 10.1001/jamaneurol.2022.4248

22 Araújo MFS, Souza TA, Medeiros AA, Souza JA, Barbosa IR.
Factors associated with sleep problems and sleeping pill use in
Brazilians. Rev Saude Publica 2022;56:68 10.11606/s1518-8787.
2022056004088

23 Lima LYd, Teixeira AR, Rosito LPS, Lessa AH. Influence of different
aspects on psychoacoustic measurements of patients with chron-
ic tinnitus. Rev CEFAC 2022;24(05):e9022 10.1590/1982-0216/
20222459022. Available from: https://www.scielo.br/j/rcefac/a/
y5tZFkyjjhYCmhX7HGDxWQv/?format¼pdf&lang¼env

24 Mavrogeni P, Maihoub S, Tamás L, Molnár A. Tinnitus character-
istics and associated variables on Tinnitus Handicap Inventory
among a Hungarian population. J Otol 2022;17(03):136–139
10.1016/j.joto.2022.04.003

25 Alster J, Shemesh Z, Ornan M, Attias J. Sleep disturbance associat-
ed with chronic tinnitus. Biol Psychiatry 1993;34(1–2):84–90
10.1016/0006-3223(93)90260-k

26 Li YL, Hsu YC, Lin CY, Wu JL. Sleep disturbance and psychological
distress in adult patients with tinnitus. J FormosMed Assoc 2022;
121(05):995–1002 10.1016/j.jfma.2021.07.022

27 Hall DA, Fackrell K, Li AB, Thavayogan R, Smith S, Kennedy V, et al.
A narrative synthesis of research evidence for tinnnitus-related
complaints as reported by patients and their significant others.
Health Qual Life Outcomes 2018;16(01):61 10.1186/s12955-018-
0888-9

28 Lee JH, Ra JJ, Kim YH. Adequacy of the Simplified Version of the
Tinnitus Handicap Inventory (THI-S) to Measure Tinnitus Handi-
cap and Relevant Distress. Korean J Audiol 2014;18(01):19–27
10.7874/kja.2014.18.1.19

29 Teixeira AR, Lessa AH, Rosito LPS, Neves CZ, Bueno CDPicini TdA,
Dall’Igna C. Influence of factors and personal habits on the tinnnitus
perception. Rev CEFAC 2016;18(06):1310–1315 10.1590/1982-
021620161867716. Available from: https://www.scielo.br/j/rcefac/
a/qVMmJGdnwZ4HZKp8GZWcXtn/?format¼pdf &lang¼en

30 Eckert MA, Harris KC, Lang H, Lewis MA, Schmiedt RA, Schulte BA,
et al. Translational and interdisciplinary insights into presbyacu-
sis: A multidimensional disease. Hear Res 2021;402:108109
10.1016/j.heares.2020.108109

Sleep Science © 2025. Brazilian Sleep Association. All rights reserved.

Sleep Quality in Patients with Tinnitus Unchalo et al.

https://rsdjournal.org/index.php/rsd/article/view/27528
https://rsdjournal.org/index.php/rsd/article/view/27528
https://www.scielo.br/j/jbpsiq/a/YKnB7hw4PdKxRzYX4SfNFSw/
https://www.scielo.br/j/jbpsiq/a/YKnB7hw4PdKxRzYX4SfNFSw/
https://www.scielo.br/j/rboto/a/s3n9Vm3BVSmh4rgWBwfPvby/
http://www.who.int/publications-detail/basic-ear-and-hearing-care-resource
http://www.who.int/publications-detail/basic-ear-and-hearing-care-resource
https://www.scielo.br/j/rcefac/a/y5tZFkyjjhYCmhX7HGDxWQv/&x003F;format&x003D;pdf&x0026;lang&x003D;env
https://www.scielo.br/j/rcefac/a/y5tZFkyjjhYCmhX7HGDxWQv/&x003F;format&x003D;pdf&x0026;lang&x003D;env
https://www.scielo.br/j/rcefac/a/qVMmJGdnwZ4HZKp8GZWcXtn/&x003F;format&x003D;pdf&x0026;lang&x003D;en
https://www.scielo.br/j/rcefac/a/qVMmJGdnwZ4HZKp8GZWcXtn/&x003F;format&x003D;pdf&x0026;lang&x003D;en

