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Abstract Introduction Working conditions can contribute to the development of lifestyle-
related diseases among teachers, including obesity and tinnitus. Describing tinnitus in
relation to characteristics and comorbidities can help the treatment and prognosis of
teachers affected by this symptom.
Objective To verify a possible association between tinnitus complaint and body mass
index (BMI) in teachers.
Methods Cross-sectional study with a sample of teachers who responded to the
Visual Analog Scale (VAS) and to the Tinnitus Handicap Inventory (THI). The BMI
(kg/m2) was calculated based on self-reported body weight (in kilograms) divided by
height (in meters squared). Nonparametric statistics were applied adopting a signifi-
cance level< 0.05
Results A total of 83 teachers were assessed, with a mean age 48� 9.7 years old;
63.9% (n¼ 53) were females; 44.6% were eutrophic (n¼37), and 16.9% (n¼14) were
obese. Of the total, 19.3% (n¼ 16) reported tinnitus. No differences were found
between the groups and BMI (p>0.05), although there was a significant difference
between the Tinnitus and No Tinnitus groups for age (p<0.001). The chi-squared test
showed an association between age group and tinnitus (p<0.028); those with tinnitus
were in the 49 to 65 years old age group. In addition, there was a moderate correlation
between tinnitus parameters (VAS; THI-Functional; THI-Total) and BMI.
Conclusion There was a moderate correlation between tinnitus parameters and BMI
indicating that, as the BMI increased, so did the impact of tinnitus in the lives of the
teachers. Body mass index should be considered a factor in tinnitus assessment and
rehabilitation process.
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Introduction

The working conditions of teachers can contribute to their
developing lifestyle-related diseases, including obesity and
tinnitus. Tinnitus is a common symptom with a potentially
negative impact on quality of life. More research is required
to obtain a deeper understanding of the disease and its
clinical presentation. The description of tinnitus-related
characteristics in these patients (such as lifestyle) and
comorbidities (such as overweight) and the estimate of the
incidence of tinnitus can help the treatment and prognosis of
patients affected by this symptom.1,2

Tinnitus is defined as a sound a person hears that is
generated by the body, rather than by an outside source.
Most tinnitus is subjective. This means the examiner cannot
hear it, and there are no tools to measure or hear that sound.3

Tinnitus is the perception of sound in the absence of any
external stimulus. Symptoms can be unilateral or bilateral,
present with or without hearing loss, and resemble ringing,
hissing, whistling, humming, buzzing, chirping, or clicking
sounds. Tinnitus can be categorized qualitatively as nonpulsa-
tile (typically subjective) or pulsatile (often objective). Subjec-
tivenonpulsatile tinnitus is themostcommonand isonlyheard
by the patient, whereas objective pulsatile tinnitus can some-
times be heard by an observer and is caused by an internal
bodily vibration or noise.4However, poor habits, such as lackof
regular physical activity, low level of physicalfitness, fewhours
of sleep, and nutritional disorders are risk factors for several
metabolic and circulatory changes that cause various symp-
toms, such as hearing loss, tinnitus, and dizziness.5,6

Anthropometric factors, including bodymass index (BMI),
may influence tinnitus, although this is still a controversial
issue in the literature.1,2,7 Data collected from a cross-
sectional study, which aimed to characterize tinnitus in
middle-aged and older outpatients attending a specialized
clinic in a developing country, demonstrate that 79 patients
had complaints of tinnitus – a crude prevalence of 14.5%,
which increased steadily along with the age groups. Of the
patients, 51.9% experienced tinnitus for a short period; 53.2%
reported symptoms in only one ear; and 54.4% had discrete
tinnitus, as opposed to multiple types of it. Intermittent
symptoms were experienced by 75.9% of the patients; 70.9%
were nonpulsatile. Tinnitus was significantly associatedwith
abnormal audiometric patterns, an overall increase in hear-
ing thresholds, high-tone hearing loss, vertigo, hypertension,
and obesity8–that is, BMI is an anthropometric factor that
can influence tinnitus symptoms.

A high BMI with a prevalence of overweight/obesity is a
trend observed in different populations, including teachers.
A cross-sectional study aimed to assess the prevalence of
overweight/obesity and the sociodemographic, occupation-
al, and lifestyle factors associated with it in public teachers.
The sample consisted of 300 teachers, and the conclusionwas
that the prevalence was significantly higher among male
teachers (58.2%). After multivariate analysis, only gender
(95% confidence interval [CI]¼0.16–0.66) and consumption
of fruits and vegetables (95%CI¼0.25–0.98) remained sig-
nificantly associated with overweight/obesity among teach-

ers. These findings call for a debate on the need for
encouraging an active lifestyle on the part of the teachers.9

Few studies have examined anthropometric factors in
patients with tinnitus, not to mention the few studies on
BMI and tinnitus effects of teachers. Therefore, the present
study aimed to verify a possible association between tinnitus
complaint and BMI in teachers and to describe character-
istics of the patients (such as lifestyle factors and comorbid-
ities), in order to help the treatment and prognosis of those
affected by this symptom.

Methods

The present cross-sectional study was conducted in partner-
ship with the State University of Londrina/Pitagoras UNOPAR
University. It is part of broader research named PRÓ-MESTRE -
Health, Lifestyle and Work of Schoolteachers of the Public
System of Londrina.7 The project was approved by the Human
Research Ethics Committee; all the patients were previously
informed about its purpose and procedures and signed the
Informed Consent Term. The inclusion criteria encompassed
being middle- and high-school teachers, who were actively
teaching, who were in charge of a subject in class, who had
been in the profession for>12months andwho had not had a
leave of absence for>30 days in the previous 12 months. The
exclusion criteria encompassed not being able to answer the
audiological evaluation or the Tinnitus Handicap Inventory
(THI) questionnaire. The statistical power of the sample was
calculated based on a post-hoc test by Portney 2020,10 with
GPower 3.1.7 software (Heinrich-Heine-Universität, Düssel-
dorf, Northrhine-Westphalia, Germany), using the correlation
obtainedbetween theBMIand theVisualAnalogueScale (VAS)
for tinnitus. It demonstrated rs¼0.6, α¼0.05, n¼16, ρ¼0
under H0 with the power of 73%10

The lifestyle characteristics were assessed with a ques-
tionnaire, answered either personally or with trained inter-
viewers. The clinical information of the patients to carry out
the research was collected with routine audiological assess-
ment, based on Miller’s history protocol; it included ques-
tions about age, gender, and tinnitus.10 There were specific
questions for tinnitus, investigatingwhether the sensation of
tinnitus was present, in which ear, how often, when the
symptom began, and what type of tinnitus the participant
has presented as chief complaint.11 The Brazilian version of
the THI was administered to those who reported tinnitus,12

as well as the VAS, in order to assess the level of annoyance
caused by tinnitus.13 The BMI (kg/m2) was calculated based
on self-reported body weight (in kilograms) divided by
height (in meters squared).14 Theywere classified as follows:
<18.5: underweight; 18.5 to 24.99: normal, or eutrophic;
25.0 to 29.99: overweight; and � 30.0: obese. The BMI
calculation and classification followed the National Center
for Chronic Disease Prevention.15

IBM SPSS Statistics for Windows, Version 20.0 (IBM Corp.
Armonk, NY, USA) was used for the statistical data analysis,
with a 95%CI and a significance level of 5% (p<0.05) estab-
lished for all tests used. The parametric distribution of the
datawas verified through the Shapiro-Wilk test; without the
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assumption of normality, the Mann-Whitney test was used
for continuous variables. The Spearman correlation test was
performed to analyze the correlation between the BMI
variables and tinnitus parameters. The Spearman correla-
tions were classified as weak (when the correlation was
<0.4) or moderate (between 0.4 and 0.5).10 The chi-squared
test was performed to analyze the association with categori-
cal variables.

Results

A total of 83 teacherswere assessed, with amean age 48�9.7
years old; 63.9% (n¼53) were females, 36.1% (n¼30) were
males, 44.6%were eutrophic (n¼37) and 16.9% (n¼14)were
obese. Of the total, 19.3% (n¼16) reported tinnitus. The
median for the THI-Total was 18, and for VAS-tinnitus, 4.
The descriptive data of the sample are shown in ►Table 1.

No difference was found between the groups and BMI
(Mann-Whitney test; p>0.05; ►Table 2); however, there

was a significant difference between the Tinnitus and No
Tinnitus groups in age (p<0.001) and height (p<0.045). The
chi-squared test showed an association between age group
and tinnitus (p<0.028); thosewith tinnituswere in the 49 to
65 years old age group. The other categorical variables
(gender, BMI classification, hearing loss, diabetes, hyperten-
sion, dizziness, aural fullness) did not showan association, as
demonstrated in ►Table 2.

Subgroup analyses in the Tinnitus group regarding gen-
der, age group, aural fullness, hearing loss, hypertension, and
diabetes were also conducted, but no difference or associa-
tion was found. Interestingly, there was a moderate correla-
tion between BMI and Tinnitus parameters in BMI and VAS
(rs¼0.604; p¼0.038); BMI and THI-Fu (rs¼0.649;
p¼0.022); and BMI and THI-Total (rs¼0.580; p¼0.048) as
shown in ►Table 3, indicating that, as the BMI increased, so
did the impact of tinnitus in the lives of the teachers. A partial
correlation controlling the age factor was also conducted for
these variables. The correlation between BMI and VAS was
moderate (r¼0.630; p¼0.038); however, there was no
correlation between BMI and THI (p>0.05). Interestingly,
the Spearman correlation did not show a result between BMI
and age (p>0.05) (►Table 3).

Discussion

The purpose of the present study was to verify a possible
association between tinnitus complaint and BMI in teachers.
There was a difference in age but none in BMI, which agrees
with other studies that reported a minimized risk of obese
people being diagnosed with tinnitus.1,2,7 However, a mod-
erate correlation between BMI and Tinnitus parameters was
found, indicating that, as the BMI increased, so did the
impact of tinnitus in the lives of the teachers. In contrast,
another cross-sectional study concluded that tinnitus is
correlated with obesity.8 A variety of possible causes of
tinnitus, as well as differences in the study designs and
respective study populations, may have contributed to these
contradictory results.7,16,17

Tinnitus can be an additional factor for the various
teaching-related symptoms – in the present research, the
prevalence of tinnitus was of 19.3%. Recent research indi-
cates that a significant number of teachers are concerned
with auditory impairment conditions, such as tinnitus,
hyperacusis, and hearing loss. Nevertheless, studies focusing
on the characteristics and interdependencies of single hear-
ing disorders are rare.18 The high prevalence of tinnitus in
teachers points to a need for better prevention in their
schools and lifestyle to avoid these risk factors. The present
study also shows that working as a schoolteacher increases
the risk of tinnitus symptoms.

The population of the present study was predominantly
female, married, with higher education, teaching in middle
school, as in Fillis et al.19 The result of accumulating roles
produces the so-called double shift, usually combining the
professional and domestic activities (as a mother and house-
wife). This double shift means an intense workload for
women, contributing to the development of diseases,

Table 1 Descriptive data of the sample (n¼83)

General Characteristics

Gender

Female n¼ 53 (63.9%)

Male n¼ 30 (36.1%)

Age range (years old)

27–48 years old n¼ 45 (54.2%)

49–65 years old n¼ 38 (45.8%)

Mean� standard deviation 48� 9.7

Weekly workload 30 [40]a

Weight (Kg) 72 [22]

Height (m) 1.65 [0.7]

BMI 26.1 [5.4]

BMI (classification)

Low weight (< 18.50) n¼ 0 (0.0%)

Eutrophic (18.50 at 24.99) n¼ 37 (44.6%)

Overweight (25.00 at 29.99) n¼ 32 (38.6)

Obesity (� 30.00) n¼ 14 (16.9%)

Groups

With tinnitus n¼ 16 (19.3%)

Without tinnitus n¼ 67 (80.7%)

Parameters Tinnitus - THI and VAS n¼ 16

VAS 4 [4]

THI-Fu 10 [11]

THI-Em
THI-Ca

7 [10]
2 [4]

THI-Total 18 [23]

Abbreviations: BMI, body mass index); Kg, Kilogram; m, meter; THI,
Tinnitus Handicap Inventory; THI-Ca, THI-Catastrophic; THI-Em, THI-
Emotional; THI-Fu, THI-Functional; THI-Total, total score; VAS (Visual
Analogue Scale).
amedian and interquartile range
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especially those related to stress,20 indicating a need for
preventative measures. Another result of the present study
was the difference regarding age. The present research
agrees with an epidemiological study that assessed
109.783 adults.1 The authors found that � 80% of the cases
of tinnituswere diagnosed by the age of 40 years old or older,
and that the prevalence increased with age. In addition, a
study also demonstrated a higher prevalence of tinnitus in
teachers � 48 years old.1,2,18 Overweight is a significant risk
factor that contributes to increasedmorbidity andmortality,
and it can also be an additional factor among the various

teaching-related symptoms. In the present research, obesity
had a prevalence of 16.9%. These results are partially in line
with a research that found a higher prevalence in teachers
than in the general adult population.9,17However, we cannot
derive causality from these present analyses, as we did not
intend to run an etiologic study, but rather to descriptively
characterize teachers with tinnitus in relation to BMI.

Few studies have related BMI and tinnitus. In the present
research, no difference was found between variables, al-
though therewas a correlation. A study observed an adjusted
odds ratio (OR) for diagnosed tinnitus of 0.91 (95%CI:

Table 2 Comparative analyses of continuous and categorical variables of the subgroups with tinnitus and without tinnitus (n;¼ 83)

Continuous Variables Tinnitus
(n¼ 16)

No Tinnitus
(n¼ 67)

P
Mann-Whiney test

Age (years old) 56.5 [15.7]a 46 [14] p¼0.001�

Weight (Kg) 64.5 [30.5] 75 [22] p¼0.282

Height (m) 1.58 [0.8] 1.65 [0.1] p¼0.045�

BMI 27.2 [7] 25.6 [4.6] p¼0.736

Categorical Variables N (%) N (%) P
Chi-squared test

Gender Female 12 (75) 41 (61.2) p¼0.344
X2¼0.896Male 4 (25) 26 (38.8)

Age range (years old) 27–48 5 (25) 40 (54.1) p¼0.028�

X2¼4.82449–65 11 (75) 27 (45.9)

BMI (classification) Eutrophic 7 (43.7) 30 (44.7) p¼0.969
X2¼0.062Overweight 7 (43.7) 25 (37.3)

Obesity 2 (12.6) 12 (18)

Hearing loss NH 11 (68.8) 48 (71.6) p¼0.280
X2¼2.747HFLQ 1 (6.2) 8 (12)

SNHL 4 (25) 11 (16.4)

Diabetes Yes 2 (12.5) 5 (7.5) p¼0.515
X2¼0.423No 14 (87.5) 62 (92.5)

Hypertension Yes 5 (31.2) 15 (22.4) p¼0.170
X2¼1.880No 11 (68.8) 5 (7.6)

Dizziness Yes 8 (50) 17 (25.4) p¼0.070
X2¼3.279No 8 (50) 50 (74.6)

Aural Fullness Yes 5 (31.2) 10 (15) p¼0.193
X2¼1.698No 11 (68.8) 57 (85)

Abbreviations: BMI, body mass index; HFLQ, normal hearing with high frequency hearing loss; NH, normal hearing; SNHL, sensorineural hearing loss.
amedian and interquartile range; � statistically significant

Table 3 Spearman correlation between body mass index and tinnitus parameters (VAS and THI) (n¼16)

VAS THI-Fu THI-Em THI-Ca THI-Total

rs; P
a rs; P

a rs; P
a rs; P

a rs; P
a

BMI 0.604; 0.038�� 0.649; 0.022�� 0.445; 0.147 0.018; 0.955 0.580; 0.048��

Abbreviations: BMI, body mass index); P, statistical difference; THI, Tinnitus Handicap Inventory; THI-Ca, THI-Catastrophic; THI-Em, THI-Emotional;
THI-Fu, THI-Functional; THI-Total, total score; VAS, Visual Analogue Scale.
ars¼ Spearman correlation value
��statistically significant difference
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0.89–0.94) in obese patients (BMI�30.0 kg/m2), and an
adjusted OR of 0.91 (95%CI: 0.84–0.97) in underweight
patients (BMI<18.5 kg/m2), when compared with individu-
als with normal weight.1 This may indicate an explanation
for the lack of difference in the present study, as there were
no underweight participants and only a few obese ones.
Probably, a larger sample would provide different results.
Another paper, a nationwide, population-based, cross-sec-
tional study, evaluated the relationship between mental
health, BMI and tinnitus in 4.628 women.21 The data indi-
cated that the overall prevalence of tinnituswas higher in the
underweight group, followed by the obesity group; after
adjusting for confounding variables including age, women in
the underweight group exhibited a higher OR for the pres-
ence of tinnitus (OR: 1.54; 95%CI: 1.14–2.08) than those in
the other BMI groups.21 Univariate analysis showed that the
prevalence of perceived stress was significantly higher in
underweight women with tinnitus. It also showed that the
prevalence of melancholy and suicidal thoughts was signifi-
cantly higher in women with tinnitus who were not under-
weight. The authors suggest that these findings may reflect
the relationship between mental health status and BMI.21

Based on this assumption, the correlation found between the
VAS for tinnitus and THI scores is coherent because both
assess the impact of tinnitus on their lives. However, this
relationship remains unclear in the literature. Thus, further
studies are needed to clarify these findings.

Regarding the instruments, the VAS12 was used to verify
the sensation of tinnitus, while the THI13 was used to check
the level of discomfort it causes in their quality of life – to
which end both were effective. These instruments led to the
conclusion that there can be differences in tinnitus sensation
and discomfort with some BMI and age parameters. These
instruments can help direct the treatment and consequently
avoid, minimize, or remedy problems arising from tinnitus.

Some limitations should be considered in the present
study. For instance, weight and height were self-reported.
However, the teachers had a high level of schooling and
answered the questions unhesitatingly. Also, body composi-
tion was not assessed, which could have given other anthro-
pometric results.22,23 Moreover, few obese teachers, mainly
with tinnitus, participated in the assessments. Thus, addi-
tional studies should be developed to confirm these findings.
These observations support tinnitus diagnosing among
teachers, especially when approaching the lifestyle and
comorbidities patterns of this specific population. Hence,
approaching a larger population-based assessment is en-
couraged. Recent research has verified tinnitus in teachers,
especially with a task involving tinnitus in response to
exposure to school noise.2,18,24 There is still a shortage in
the literature of research that verifies the associations be-
tween BMI and tinnitus symptoms in teachers.

Conclusion

In the present study, therewas a difference for age, and there
was a moderate correlation between tinnitus parameters
(VAS, THI-Functional, and THI-Total) and BMI, indicating

that, as the BMI increased, so did the impact of tinnitus in
the lives of the teachers. Body mass index should be
considered a factor in tinnitus assessment and rehabilitation
process. These observations may support health professio-
nals when diagnosing tinnitus and when approaching an-
thropometric factors and other comorbidities in the clinical
assessment. Further studies are needed to confirm these
findings.
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