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KEYWORDS Abstract

Tinnitus; Introduction: The public and private health care in the city of Sao Paulo has no data on tinnitus
Epidemiology; prevalence.

Prevalence Objective: Determine tinnitus prevalence in Sao Paulo city.

Study design: Series study.

Methods: Cross-sectional study by field questionnaire with 1960 interviews. Predictor variables
included gender, age, tinnitus.

Results: The prevalence of tinnitus was 22%. It affects more women (26%) than men (17%)
and increases with advancing age. Approximately one third of cases (32%) assert that they
have constant tinnitus (i.e., ‘‘ringing’’), while most describe intermittent tinnitus (68%). The
majority (64%) reported feeling annoyed, while others (36%) denied any annoyance. Among
women, the occurrence of an annoying tinnitus was significantly higher (73%) than among men
(50%). The percentages were: mildly annoying (11%), moderately annoying (55%), and severely
annoying (34%). Tinnitus interferes with daily activities in 18% of those reporting to be annoyed.
Conclusion: The population in the city of Sao Paulo suffering from tinnitus was more prevalent
than previously estimated. Generally, it affects more women and those without occupation,
and increases significantly with age. Most respondents described the tinnitus as annoying, and
this was more prevalent in females. The degree of discomfort measured by a Visual Analogue
Scale showed moderate tinnitus, with responses averaging 6.3.
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PALAVRAS-CHAVE
Epidemiologia;

Prevaléncia do zumbido na cidade de S&ao Paulo

Introdugdo: As redes publica e privada de salude na cidade de Sdo Paulo ndo possuem dados
Objetivo: Determinar a prevaléncia do zumbido na populacédo paulistana.

Método: Estudo transversal por questionario de campo totalizando 1960 entrevistas.

Resultados: A prevaléncia de zumbido observada foi de 22%. Acomete mais mulheres (26%)
do que homens (17%). Observou-se crescimento progressivo da prevaléncia com o aumento da
idade. Cerca de 1/3 dos casos (32%) tém zumbido constante, enquanto a maioria refere zumbido
intermitente (68%). A maioria (64%) declarou se sentir incomodada, os demais (36%) negaram
qualquer incomodo; neste quesito o percentual de mulheres foi significantemente maior (73%)
que o de homens (50%). Os percentuais observados foram: incémodo leve (11%), incomodo
moderado (55%), e incomodo severo (34%). O zumbido interfere nas atividades diarias em 18%

Concluséo: O zumbido na cidade de Sao Paulo mostrou-se mais prevalente do que o previamente
estimado. Acometem mais frequentemente mulheres e individuos sem ocupacao, aumentando
significantemente com a idade. A maioria refere se incomodar com o zumbido, sendo a queixa
mais prevalente nas mulheres. O incomodo médio aferido pela escala visual analogica apontou

© 2014 Associacao Brasileira de Otorrinolaringologia e Cirurgia Cérvico-Facial. Publicado por

Prevaléncia; Resumo
Zumbido -
sobre a prevaléncia de zumbido.
Desenho do estudo: Estudo de Série.
dos sujeitos.
zumbido moderado com nota de 6,3.
Elsevier Editora Ltda. Todos os direitos reservados.
Introduction

Tinnitus is a common symptom in ENT outpatient clinics and
can be defined as the perception of sound in the absence
of any external sound stimulus. The presence of tinnitus
may indicate that something is wrong somewhere in the
auditory system. This symptom can also be the result of a
number of health conditions, such as noise-induced hear-
ing loss, acoustic trauma, presbycusis, metabolic disorders,
use of medication, ear infections, somatosensory impair-
ment and/or chronic co-morbidities. It may also be present
in individuals with normal hearing.'

Despite its high prevalence, in Brazil and in Sao Paulo
there are no epidemiologic studies of the general popu-
lation to determine the frequency of tinnitus. Estimates
of the prevalence of tinnitus vary among different exist-
ing epidemiological studies; but previously published results
indicate a frequency of approximately 10-15% of the gen-
eral adult population.?-® The difficulties in conducting this
type of study and the source of uncertainty in epidemiologi-
cal studies are based on two key facts: tinnitus severity can
only be assessed by the patient, and there is no objective
measure for the symptom.’

According to the literature, most individuals with tinni-
tus are not bothered by the symptom, with only 25% of those
seeking professional help.'® The degree of discomfort with
the symptom often varies over time; and a small but sig-
nificant number of patients report that tinnitus interferes
directly in their daily activities, causes changes in quality of
life and substantial changes in behavior, including anxiety,
frustration, irritability, depression and sleep disorders."" In
1-2% of cases, tinnitus is bothersome enough to significantly
affect daily activities. '

It is known that the prevalence of tinnitus is directly
related to age and hearing loss;'> however, the exposure to
noise is also a well established and known risk factor, and one
of the most common causes of tinnitus. Urban centers like
Sao Paulo emerge as a concentration point for daily exposure
to noise and environmental noise pollution. As examples,
consider the excessive land and air traffic, overcrowded
public spaces, shows, concerts and outdoor recreational
activities, sports activities, and even the noise stemming
from domestic leisure and safety equipment and household
appliances. The expectation is that the prevalence of tinn-
itus will increase in the future, not only among adults and
the elderly, as a consequence of increased longevity and
chronic comorbidities; but also among teenagers and chil-
dren, because of the greater noise exposure in schools,
leisure environments, and in particular by the misuse of
personal music listening devices. Therefore, it is reasonable
to infer that auditory clinical complaints, such as tinnitus,
should emerge as a public health problem.

According to the latest census of the IBGE (Instituto
Brasileiro de Geografia e Estatistica), 2010, the city of Sao
Paulo has a population of 11,253,503 inhabitants, with a
birth rate of 15.59/1000."* The elderly represent 12.5% of
the population and illiterate persons 3.1%. The city of Sao
Paulo has a per capita annual income of RS 39,445.20 and
58.4% of the population concluded secondary education.
These socio-demographic characteristics of the city of Sao
Paulo reveal a profile that is similar to that observed in
most European countries. Demographic changes especially
a decline in fertility and an increase in years of survival
directly influences the age composition of the population,
and we have witnessed a transfer of responsibility for the
economic maintenance of the elderly.



Tinnitus prevalence in Sao Paulo

169

Knowledge of information about the population profile of
the city of Sao Paulo is of utmost importance, since it is crit-
ical to make sure that the final sample obtained after field
collection and analysis of our results is actually sufficiently
diversified, representative of all socioeconomic strata and
major age groups and proportional to population size, keep-
ing the equiprobability.

The social demands of those people living in the city of
Sao Paulo have been changing, and it is necessary to have
a better understanding of this population, so that appropri-
ate health policies can be undertaken. Public and private
healthcare network in the city of Sao Paulo have no data
on the prevalence of tinnitus; actually, this information
is unknown even for the Brazilian population, because of
an absence of specific epidemiological studies. Thus, the
compilation, analysis and dissemination of such information
may help to delineate the precise profile of the population.

Our hypothesis is that tinnitus is a prevalent complaint in
the city of Sao Paulo, with potential morbidity and impact on
people’s health, particularly in the elderly. Thus, additional
information about the frequency, intensity of discomfort,
impact on daily activities and associated risk factors, can
improve primary care and the referral of patients to triage
sectors. In addition, this information helps support public
health policies and prevention campaigns. Moreover, risk
factors collected from population samples may raise new
pathophysiological hypotheses and contribute to advancesin
tinnitus therapy. Determining the prevalence of tinnitus will
increase our knowledge about the symptom profile for this
city, favoring the implementation of new public health poli-
cies. Without an accurate estimate, it is impossible to plan
any kind of action, including obtaining resources or support
for these projects.

Objectives
This epidemiological study aimed to:

1. Determine the prevalence of tinnitus in the adult popu-
lation of the city of Sao Paulo;

2. Describe the main clinical characteristics of tinnitus in
this population;

3. Quantify the degree of tinnitus in the population.

Methods

This observational cross-sectional epidemiological study was
conducted between April and October 2012 in the city of Sao
Paulo. The population-based survey to determine the preva-
lence of tinnitus in the city of Sao Paulo was accomplished
through the application of a field survey questionnaire on
this population, previously designed for this specific purpose
and adapted and modified based on two original studies:
the first, conducted to determine the prevalence of tinni-
tus in the US population® and the second to study Meniere’s
disease in southwestern Finland population' In a previous
publication, we determined that the prevalence of dizzi-
ness in the city of Sao Paulo was 42%, with the use of
the same questionnaire.” The project was conducted in
accordance with norms and guidelines established by ESO-
MAR’s International Code of Practice for Social Research

and Marketing, and after approval by the Ethics Commit-
tee for Analysis of Research Projects (CAPPesq), Medicine
School, Universidade de Sao Paulo (USP), research proto-
col No. 0970/09. The project was funded by Fundacao de
Amparo a Pesquisa do Estado de Sao Paulo (FAPESP/Regular
Research Support/Process No. 2011/10343-7).

Sample

The sample size was calculated assuming an expected preva-
lence of tinnitus of 15% in the population, with an accuracy
of 2%, confidence interval of 95%, design effect of two, and
10% increase for possible losses. The sample size was initially
estimated as being 1901 inhabitants. Estimating 3-4 persons
per household, it was calculated that 633 households would
be visited. It was estimated that 40 of the 13,193 census
sectors of the city of Sao Paulo would be selected: 8 in each
of the first five areas of the city (north, south, east, west
and center). The five regions were included to ensure some
diversity to the sample, thus ensuring an estimate involving
all major socioeconomic profiles and age groups. The draw
of the census sector was proportional to the population size
of the area, for maintenance of equiprobability.

Data sampling

Cluster sampling among the various census sectors was used.
For the selection of households to be visited for data collec-
tion, a random selection of census sectors was performed.
Inside each of these sectors, one block and one corner of
this block were drawn. From this allocated corner, the first
16 homes were visited consecutively. Every adaptation and
codification of our structured population questionnaire, pre-
test conduction, preparation of cards, field manuals and
control supplies, staff training, census sector draws, field-
work, interviews personally applied in household visits and
statistical analysis of the collected results were executed
by Analitica Pesquisas Mercadoldgicas, Sociais e Economicas
Ltda, a specialized company in field research, with long-
term experience in that business.

Inclusion criteria

Individuals over 18 years and of both genders were included.
In the population-based survey sample, all residents in each
selected household were interviewed. If in the same place
two or more families cohabited, each was considered sepa-
rately.

Exclusion criteria

For the assorted residences, the exclusion criteria were: (1)
residents absent at the time of the interview, and that after
three rational attempts of visitation were not found; (2) sick
and convalescent people; (3) people not living in the house-
hold who were being visited, including relatives and/or
friends passing through the house and domestic employees
not resident in the household; and (4) commercial houses
with no resident people and uninhabited houses.



170

Qiticica J, Bittar RS

Study variables

The measure of occurrence was evaluated by the ratio
between the number of individuals with tinnitus com-
plaint compared to the total number of respondents. The
main predictor variables were gender, age, schooling, race,
occupation, and their relationships with tinnitus, tinni-
tus characteristics (constant [not constant]; annoying [not
annoying], interfering [not interfering] with daily activi-
ties), defined as qualitative variables. Quantitative variables
included time of occurrence of tinnitus and level of discom-
fort of tinnitus measured by VAS (Visual Analogue Scale).
The scale is graduated in colors ranging from white, through
blue, green, yellow and orange tones, ending in the red color
and numbered from 0 to 10. The subject was instructed to
assign a score from zero to ten for the nuisance caused
by his/her tinnitus, according to Figueiredo'® and illus-
trated in Fig. 1. The respondent was requested to position
him/herself in relation to the level of discomfort, i.e., the
closer to the white color zone, the lower the discomfort; and
the closer to the red zone, the higher the discomfort. A score
of zero corresponds to ‘‘no annoyance at all’’ and a score of
ten corresponds to the ‘‘most uncomfortable’’ perception.
The level of discomfort was classified as mild (1-3), moder-
ate (4-7) or severe (8-10), according to the score given by
the respondent to his/her symptom on a scale from 0 to 10.

Statistical analysis

The variables investigated were subjected to descriptive
analysis. The significance of the association between qual-
itative variables and the measure of occurrence, presence
or absence of tinnitus was determined by the chi-squared
(x?) test. For quantitative variables, the Student’s t-test was
applied. The variables showing a significant association with
the measure of occurrence (p<0.05) were subjected to a
logistic regression model to identify possible confounders
of the association and also to identify those factors most
strongly associated with the presence and degree of annoy-
ance caused by tinnitus. Confidence intervals of 95% were
also calculated for the estimates produced (e.g., prevalence
of tinnitus).

Results
Sample

The company responsible for our field research chose to
expand the sample size originally calculated at the time of
collection, to reduce possible losses. Therefore, our final
sample consisted of 1960 individuals. To obtain this num-
ber, 1008 households, randomly assigned between 63 of
13,193 census sectors of the city of Sao Paulo, were visited,
which accounted for an average of 2.2 adults per household
(Table 1).

A descriptive analysis of the main predictor variables
evaluated (gender, age, schooling, race) is discriminated in
Table 2.

Table 1 Sample size (n) and percentage (%) of households
visited according to census sectors in the city of Sao Paulo.
Regions Total
n %

East 738 38
South 589 30
North 305 16
West 194 10
Center 134 7
Sample base 1960 100

n, sample size; %, sample percentage.

Table 2 Descriptive analysis of the sample profile col-
lected for the city of Sao Paulo.

n %

Gender

Female 1046 53

Male 914 47
Age (years)

18/25 278 14

26/35 404 21

36/45 349 18

46/55 325 17

56/65 273 14

66 and + 328 17

Refusal 3 :
Schooling

Illiterate/incomplete 292 15

primary school

Completed primary 484 25

school/incomplete junior

high school

Completed junior high 346 18

school/incomplete

Secondary studies

Completed secondary 620 32
studies/incomplete

university studies

Completed university 218 11
studies

Race (by observation)

White 1237 63
Black 167 9
Yellow 45 2
Mulatto 507 26
Indian 4 :
Sample base 1960 100

n, sample size; %, sample percentage.
“ Percent value <0.003%.

Prevalence of symptoms in the population of the
city of Sao Paulo

Presence of tinnitus
The prevalence of the reported symptom ‘‘tinnitus’’ in
the population of the city of Sao Paulo was 22% (430
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Visual analogue scale - VAS

Figure 1

respondents), who responded affirmatively to the ques-
tion, ‘Do you have ringing in your ears?’’, versus 78%
(1530 individuals) who denied this complaint. The symptom
affects a higher percentage of women (26%) compared to
men (17%), with a statistically significant difference (Pear-
son’s chi-squared test, p=0.000). A progressively increasing
prevalence with increasing age was also observed. Appli-
cation of Pearson’s chi-squared test revealed statistical
significance (p=0.000) in the evaluation of the presence
of tinnitus by age groups. From the point of view of age,
the peak of the respondents’ complaint occurs in individ-
uals over 65 years of age (36%), and is three times higher
than the prevalence (12%) observed among those 18-25
years of age (Table 3). There was no difference between
smokers (23%) and nonsmokers (22%) (Pearson’s chi-squared
test, p=0.581). However, having or not having an occupa-
tion away from home proved to be a key differentiator; the
prevalence of tinnitus among individuals without an occu-
pation was 29%, compared with 18% of those working away
from home (Pearson’s chi-squared test, p=0.000).

Duration of tinnitus

The respondents who reported having tinnitus (430 individ-
uals, reduced base), were asked, ‘‘How long have you been
experiencing this ringing in your ears?’’. We observed a wide
variation in responses. Some people lived with the symptom
for a short time (40%, up to three years) and some people
a longer time (27%, 3-10 years), while the remaining lived
with tinnitus for almost a lifetime (22% between 10 and 30

VAS for classification of annoyance caused by tinnitus.

years). In our sample, no significant differences were found
relative to this parameter, as shown in Table 4.

Characteristics of tinnitus

Considering the respondents who reported tinnitus (430 indi-
viduals), they were asked, ‘‘Is your ringing constant, i.e., do
you perceive it all the time every day?’’ Approximately one
third of cases (32%) claimed to have a constant ringing, while
the vast majority related an intermittent tinnitus (68%).
Among men (38%) constant tinnitus was more prevalent than
among women (28%) (Pearson’s chi-squared test, p=0.044).
With respect to age, the constant tinnitus increased in
prevalence about three times higher with advancing age
(Table 5).

Those who reported the symptom (430 individuals) were
asked, ‘‘Does it bother you?’’ The vast majority (64%) stated
that they felt uncomfortable, while others (36%) denied
any annoyance. Among women, the percentage was signifi-
cantly higher (73%) compared to men (50%). With respect to
the other variables, no significant differences in prevalence
were found in the sample.

Degree of tinnitus annoyance

Aiming to better understand and measure the degree of
tinnitus annoyance among respondents who mentioned hav-
ing the symptom (430 individuals), the Visual Analogue
Scale (VAS) was applied. The observed percentages for mild,
moderate, and severe discomfort were 11%, 55% and 34%,

Table 3 Prevalence of the reported symptom *‘tinnitus’’ according to the different age groups in the population of the city of
Sao Paulo.
Do you have tinnitus Total Age
in your ears?
n % 18-25 years 26-35 years 36-45 years  46-55 years 56-65 years >65 years
n % n % n % n % n % n %
Yes 430 22 33 12 54 13 60 17 86 26 79 29 117 36
No 1530 78 245 88 350 87 289 83 239 74 194 71 211 64
Sample base 1960 278 404 349 325 273 328
Qui-squared tests

Value df p
Pearson’s chi-squared 86.416% 6 0.000
Likelihood ratio 13.822 6 0.000
Linear by Linear Association 1.275 1 0.000

n, sample size; %, sample percentage; df, difference; p, statistical significance (two-tailed).
a Two cells (14.3%) expect a score <5. The minimum expected count is 66.
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Table 4 Time of duration of reported tinnitus, according to the different age groups in the population of the city of Sao Paulo.

How long have you Total Age
been experiencing
this ringing in your
ears?
n % 18-25 years 26-35years 36-45years 46-55years 56-65years >65 years
n % n % n % n % n % n %
Up to 1 year 84 20 7 21 19 35 17 28 20 23 13 16 8 7
>1 and <3 years 86 20 12 36 11 20 11 18 21 24 9 11 22 19
>3 and <5 years 62 14 3 9 9 17 14 23 8 9 11 14 17 15
>5 and <10 years 100 23 8 24 9 17 7 12 22 26 22 28 32 27
>10 and <20 years 54 13 3 9 3 6 5 8 10 12 13 16 19 16
>20 and <30 years 28 7 - - 3 6 4 7 1 1 8 10 12 10
>30 years 10 2 - - - - 2 3 4 5 3 4 1 1
Refused 1 : - - - - - - - - - - 1 1
Do not know/do not 5 1 - - - - - - - - - - 5 4
remember
Reduced base 430 33 54 60 86 79 117
n, sample size; %, sample percentage.
* Percentage value <0.003%.
respectively. Their responses were: mean, 6.3 2.3 points, Discussion

and median, 6 points.

Interference of tinnitus in daily activities

Despite the high prevalence of respondents who reported
annoyance with tinnitus when asked, ‘‘Does your ringing
interfere with your daily activities?’’, 82% answered ‘‘no’’,
while 18% answered ‘‘yes.”’ With respect to those 18% who
reported that tinnitus interferes with their daily activities,
no differences were observed between the categorical varia-
bles surveyed.

Our field study was intended to estimate the prevalence
of the symptom *‘tinnitus’’ in the adult population of the
city of Sao Paulo. This is the first study of this kind to be
held in Brazil. This is an expensive project, since the inter-
views were conducted in person in the households of the
interviewees; and the execution of our study was only pos-
sible because of the financial support of FAPESP. We used
the field research as a tool - the investigator went to
the investigated person’s home and directly addressed the
questionnaire. Considering that tinnitus is subjective and

Table 5 Prevalence of constant/intermittent tinnitus, according to the different age groups in the population of the city of
Sao Paulo.
Is this ringing Total Age
constant, i.e., do
you perceive it
every day?
n % 18-25 years 26-35 years 36-45 years 46-55 years 56-65 years >65 years

n % n % n % n % n % n %
Yes 136 32 5 15 7 13 8 13 34 40 33 42 48 41
No 294 68 28 85 47 87 52 87 52 60 46 58 69 59
Reduced base* 430 33 54 60 86 79 117

Qui-squared tests
Value df p

Pearson’s chi-squared 35.3152 6 0.000
Likelihood ratio 38.621 6 0.000
Linear by Linear Association 25.957 1 0.000

n, sample size; %, sample percentage; *, mentioned tinnitus in their ears; df, difference; p, statistical significance (two-tailed).
a Two cells (14.3%) wait for a score <5. The minimum expected count is 66.
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a difficult symptom to measure, we insisted on intensive
training of all interviewers on the application of the ques-
tionnaire so that we could characterize as best as possible
the symptom mentioned. Therefore, it must be considered
that the subjectivity of the respondents’ judgment, as well
as the temporal nature of the reported complaints, can be
considered as potential elements of bias.

An affirmative answer to the question: Heading 3 was
given by 22% (430 individuals) versus 78% (1530 individ-
uals) of respondents who denied the complaint. Despite
the clinical relevance of the symptom, no epidemiological
study determining the prevalence of tinnitus in the pop-
ulation was published in Brazil, and this prevalence was
estimated based on the results from population-based sur-
veys in other countries. Even considering these data, studies
that estimated the prevalence of tinnitus in adult popula-
tions (over 18 years old) are limited, since they differ from
each other in many aspects, making it difficult to compare
our results with those of other authors in the literature.
In general, these epidemiological studies estimate that the
prevalence of tinnitus is around 10-15% of the adult general
population.®%1217.18

The percentage observed in our study is remarkable,
since this value is well above that estimated for the national
population, and is still high compared to most other pub-
lished surveys. Axelsson and Ringdahl observed in 1989 a
prevalence of 14.2%, with the occurrence being more fre-
quent in men versus women).'? In 2.4% of cases, tinnitus was
reported as a disabling condition. In 1996, in an epidemio-
logical study of adult hearing problems in Italy, Quaranta
et al. found that the prevalence of prolonged spontaneous
tinnitus was 14.5%."® In an epidemiological study on hear-
ing loss in the United States assessing individuals between
48 and 92 years old and published in 2002, Nondahl et al.
noted a prevalence of tinnitus of 8.2%.° In 2011, Fujii con-
ducted a Japanese population-based study of adults aged
45-79 years.’> The prevalence was 11.9%, occurring more
frequently in men (13.2%) than women (10.8%); the author
also noted that the frequency of this symptom increased
with age.

In a population-based field study conducted in Australia
by Sindhusake et al. in 2003, 2015 individuals aged between
55 and 99 years were included. Similar to our series, to
determine its prevalence the authors focused only on the
presence of tinnitus by their patients, without focusing on
factors such as time, frequency and/or severity of symp-
toms. The prevalence of tinnitus was 30.3%."" This is one
of the few published studies in the literature indicating a
high prevalence of the symptom, and one of the few whose
results resemble those of our survey. The main difference
is that, in their analysis, Sindhusake et al. considered only
elderly individuals, whereas in our study we chose to include
a sample with an age group (18-80 years) more representa-
tive of the population.

The use of different criteria for the definition of tinnitus
(ringing in the last year, persistent tinnitus for at least three
months, prolonged tinnitus, tinnitus often or always present,
tinnitus for a few years, frequent and bothersome tinnitus in
recent years, at least moderate tinnitus that interferes with
sleep). The study of different age groups (elderly, adoles-
cents), characteristics (workers and non-workers, workers
exposed and unexposed to noise), and methods used for data

collection (mailed questionnaires, a retrospective analysis
of data from population-based studies) among the various
existing studies in the literature complicates the compari-
son of prevalence among populations. The higher prevalence
in our study may have been influenced by the fact that we
did not restrict our question to a specific time, frequency
and severity patterns of tinnitus during the interview, when
we simply asked about the presence of the symptom. Among
respondents, tinnitus occurred intermittently in two thirds
of the sample who reported the symptom. This finding can be
supported by a population-based field research conducted
with 14,178 US adults between 1999 and 2004, with the aim
to determine the prevalence of tinnitus in the United States.
The study was published by Shargorodsky et al. in 2010, after
an analysis of the national database, and included individ-
uals aged 30-80 years.® The prevalence of tinnitus among US
adults was 25.3% for the presence of tinnitus, regardless of
frequency or measure of occurrence, a finding very similar to
ours; and 7.9% when considering only the cases of frequent
tinnitus in the last year. That is, the prevalence changes
drastically depending on the criteria used to consider the
occurrence of tinnitus.

With respect to gender, among those who answered
‘‘yes’’ to the question: ‘Do you have ringing in your ears?’’
(22% - 430 individuals), a higher percentage of women (26%)
versus men (17%) was observed, when compared to respon-
dents who answered ‘‘no’’ to the same question (78% -
1530 individuals). Population studies are discrepant when
considering the gender among individuals who reported
tinnitus. Some studies show a higher prevalence among
men versus women,”'°=2! put not all studies.? 122223 Few
articles in the literature were similar to ours as to the sam-
ple chosen (adult individuals in the population). In 2004,
Fujii et al., while investigating the prevalence of tinni-
tus in the Japanese population, observed higher prevalence
of this complaint in men (13.2%) than in women (10.8%).
The authors used as their study platform an old database
from 31,552 residents over 35 years of age in the town of
Takayama, interviewed in 1992 on demographic issues. In
2002, after excluding those deceased and those who had
moved, the authors sent questionnaires asking about tinn-
itus, so that one of three possible answers was marked:
(1) *‘I never had tinnitus,’’ (2) *‘l have tinnitus,’’ (3) “‘I’'ve
had tinnitus.’’ The bias is that new residents or those who
have completed 35 years old during the gap of 10 years
of the study were not included in the sample.® And when
those who responded *‘I’ve had tinnitus’’ were considered,
the prevalence was higher among females (5.1%) than in
males (3.1%). Baigi et al. (2011) randomly selected 20,100
inhabitants from the national registry of the entire Swedish
population (6,891,560 inhabitants), limited to the age of
18-84 years, among which 12,166 individuals responded to
the proposed questionnaire. The question asked was ‘Do
you have ringing in your ears?’’ With three possible answers:
(1) *'No,”’ (2) *Yes, with a mild discomfort,’’ and (3) ‘‘Yes,
with an intense discomfort.’’ Logistic regression was per-
formed to estimate the probability of tinnitus related to
stress and noise level. According to the authors, women
have 40% less risk to develop tinnitus than men (Odds
Ratio = 0.60); this chance was observed for all age groups.? In
2010, in the United States, after an analysis of the national
database (1999-2004) for adults (>20 years old), Shargorod-
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sky et al. observed similar results. The presence of tinnitus
was considered based on an answer ‘‘Yes’’ to the question
““In the last 12 months did you have tinnitus in your ears?’’,
followed by the question ‘‘How often?’’. The tinnitus was
considered as being frequent when this symptom was usu-
ally present, or occurring at least once a day. The prevalence
of tinnitus was higher among men (26.1%) versus women
(24.6%). However, as the national database intentionally
contained an overrepresentation of elderly people and of
Mexican-American and black subjects, this simply cannot be
considered a sample of the US population. After a multivari-
ate adjustment to turn this sample to a representative basis
for generalizing the results to the population, it was found
that the prevalence of tinnitus was higher in women, when
only the presence of this symptom was considered, irrespec-
tive of whether or not this be a frequent symptom (OR 1.28).
Thus, after this adjustment, women are 28% more likely to
have tinnitus than men.® In 2005, Hannaford et al., using
a questionnaire mailed to 12,100 households in Scotland,
conducted a survey that included 15,788 respondents over
14 years. The percentage of response to the questionnaires
was 64.2%. The prevalence of tinnitus (lasting longer than
5min) was 17%. The authors found that, in individuals under
45 years, the prevalence was higher among women (13.3%),
reaching a value almost twice that observed among males
(7.1%); and that a gradual reversion of this situation occurs
for people over 45 years.?*

Similar to other systematic reports in the literature
describing age as a well-defined risk factor for the devel-
opment of tinnitus,”>>%° we also observed a progressive
increase in the prevalence of this symptom with increas-
ing age. The peak of the complaint occurs at 65 years of
age, and is three times higher than the prevalence observed
in younger subjects. This can be easily explained by the
noise exposure over a lifetime and the own auditory sys-
tem aging process, with consequent increase of complaints
related to the inner ear. According Baigi et al. (2011), with
each additional year of age, the risk of tinnitus increases
by 3%, despite the risk observed in our study is alarmingly
higher than that reported by these authors.?

Another important feature observed in our study related
to employment. The prevalence of tinnitus among individ-
uals without an occupation was almost two times higher
than that observed among those with an occupation. A sim-
ilar result was observed by Hasson et al. in 2010, when
describing the prevalence of communication disorders in
the Swedish general population (both employed and unem-
ployed); and correlations with gender, age, socioeconomic
status (SES) and noise.® The authors demonstrated a signif-
icant association between SES and prevalence of hearing
problems, including tinnitus. We can infer that individ-
uals with no occupation should be those with lower SES;
and, therefore, those more susceptible to noise exposure
(mechanical stress to the inner ear), because these peo-
ple assume unhealthy habits regarding hearing protection in
noisy environments, or expose themselves to excessive noise
for long periods. These people are also clinically more vul-
nerable, thanks to the high level of stress associated with
their condition (emotional stress). Recently, it was shown
that poor health is directly related to higher prevalence of
tinnitus; and that the emotional state can act as a modulator
of the auditory system.®> The processes of emotional stress

involve both the activation of the sympathetic system with
stimulation of a-adrenergic receptors in the cochlea,?*?
and the primary neuroendocrine response aimed at estab-
lishing the hypothalamic-pituitary-adrenal (HPA) axis.?
Current research suggests that acute stress protects the
cochlea,?””?° while chronic stress is damaging to hearing.*
The importance of HPA axis in hearing preservation is sup-
ported by clinical studies showing that patients with tinnitus
show signs of commitment associated with a high degree of
perceived stress, compared to patients without tinnitus.3'-*3
One must keep in mind that the elderly comprise a signifi-
cant segment of the unemployed population, and tinnitus is
three times more common in this age group.

When asked about the characteristics of the symptom
mentioned, ‘‘Is this ringing constant, i.e., is it perceived
every day?’’; one-third of individuals experienced steady
tinnitus, while the remaining two-thirds had intermittent
tinnitus. Surprisingly, the constant tinnitus was more preva-
lent among men than in women. This finding was also noted
by Shargorodsky et al. in 20108 who observed the occurrence
of frequent tinnitus (ringing usually present, or at least once
a day) with a higher prevalence in men versus women (OR
0.92).

When asked about the annoyance caused by the symp-
tom, ‘‘Is this ringing bothersome to you?’’, we found
that two-thirds of the population who mentioned tinnitus,
whether constant or not, were bothered by the symptom.
Until then, it was estimated that this percentage was far
lower, because according to Jastreboff, only 25% of indi-
viduals who have tinnitus do seek medical attention'® and
as such, the percentage observed in our series (64%) was
totally unexpected. This percentage was significantly higher
in women compared to men, indicating greater sensitivity in
the female gender.

To those who answered ‘‘Yes’’ to the above question,
we took care to quantify that level of discomfort using VAS
(““Point on the card how much your tinnitus is bothersome’’)
- a rapid and easily understood method for the large-scale
assessment of subjective symptoms. And it was surprising
to realize that the vast majority (89%) had a moderate to
severe degree of discomfort. The mean for the responses
obtained using VAS was 6.3. We are not aware of another
field study in the literature that has conducted this type of
measurement to characterize tinnitus in the population, but
this seems to us a very high value, based on expectations and
estimates for the level of discomfort of the symptom.

We also asked, ‘‘Does this ringing interfere with your
daily activities?’’; and almost 20% of the population with
an annoying tinnitus answered ‘‘Yes’’. We found no studies
in the literature that support these numbers. In 2011, when
considering this symptom in the Japanese population, Fujii
et al. found that 20-30% reported tinnitus perception dur-
ing waking hours, and that approximately 0.4% of the total
population refers that tinnitus severely affects their ability
to lead a normal life.? In 2010, Gopinath reported that the
incidence of tinnitus during a 5-year observation period in
the Australian population was 18%. Tinnitus was mentioned
as slightly uncomfortable in 55.5% of new cases, as moder-
ately uncomfortable in 6.5%, and as severely uncomfortable
in 1.3%; five years later, this profile has changed in those
individuals with persistent tinnitus: 39.6% mentioned a mod-
erate discomfort and 5.9% reported a severe discomfort.*
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Notwithstanding the inability to directly compare the results
of Gopinath in 2010, since the study designs are different,
these figures are well below those observed in our study.

This study assessed the prevalence of tinnitus in the adult
population of the city of Sao Paulo. This is the first and
largest study of its kind ever done in Brazil, and consider-
ing that most other reports in the international literature
were based on mailed questionnaires, we believe that our
population-based sample is more reliable and represen-
tative. The high prevalence of tinnitus observed in our
patients, together with the alarming predictions of WHO?*3
with respect to an increase of hearing problems in the short
term, signals the seriousness of the problem. Part of this
exponential growth can be explained by the aging popula-
tion, as well as by the increasing noise exposure in countries
with middle and high income,?® as is the case of the city
of Sao Paulo. In order to revert this negative trend in our
community, it is necessary that preventive interventions are
implemented and adjusted, both at the individual and orga-
nizational level, making more pressing the development of
strategies and campaigns to prevent, delay or minimize its
current and future impact on the community.

Conclusion

Tinnitus in the population of the city of Sao Paulo was more
prevalent than previously estimated. Generally, this symp-
tom more frequently affects women and those unemployed,
and increases significantly with advancing age. Most respon-
dents mentioned annoyance with tinnitus, and this finding
is more prevalent in females. The degree of discomfort
measured by the Visual Analogue Scale showed moderate
tinnitus, with an average of 6.3 for the responses.
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