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ABSTRACT

Purpose: to describe the audiological profile and auditory complaints of indoor cycling
teachers, as well as to relate the findings with time of noise exposure and presence of
tinnitus.

Methods: participants were eight teachers of both genders, age ranging from 24 to
36 years, with professional experience in the area for at least one year. Sound pres-
sure level was measured during the class, which lasted from 45 to 50 minutes and an
adapted anamnesis questionnaire composed of ten items was applied to each indi-
vidual to research the auditory symptoms and factors related to noise exposure and
the audiological assessment performed. Inferential statistical tests were applied. The
level of statistical significance was 0.05.

Results: all of them had pure tone audiometry, tympanometry testing and brainstem
auditory evoked potential within normal limits. There were alterations in the high fre-
quency audiometry and otoacoustic emissions without a statistical correlation with the
time of professional experience.

Conclusion: the audiological profile obtained was pure tone audiometry, tympanom-
etry and brainstem auditory evoked potential within normal limits; altered transient oto-
acoustic and distortion product emissions and high frequency audiometry. The com-
plaints reported were: tinnitus, dizziness, the need to listen at a high volume and being
exposed to excessive noise.

Keywords: Physical Education and Training; Hearing;Occupational Noise

117



2/17 | Costa KM, Eto J, Lucas PA

INTRODUCTION

Indoor cycling (IC) is a gymnastics modality,
practiced on a stationary bicycle, combining basic
cycling movements with different musical rhythms, and
a teacher guides the student so that he/she performs
movements based on the musical stimulus’.

The indoor cycling emerged in the 1980s, as a
new alternative for aerobic activity in gyms, through
a continuous or interval training program, aimed at
maintaining and improving the cardiovascular system?.

The reasons that lead men and women to practice
indoor cycling are: pleasure in physical activity,
esthetic, acquisition of better physical conditioning,
quality of life. Moreover, the practice of indoor cycling
is related to the promotion and maintenance of physical
and psychological well-being by providing a moment of
socialization and leisure®.

The IC class is taught by a teacher and lasts 45 to
50 minutes, the music is used to motivate students
during the class®. The intensity of music varies between
low, moderate and high based on the musical rhythm
imposed by the teacher and the student’s level of
experience. However, as a way of motivating students,
teachers have played music at a high volume,
exceeding the acceptable and normative values, which
is 80 dB®.

The strategy used as a tool for indoor cycling is the
use of music and the impact it brings and the means
by which music may serve as an adequate tool to
manipulate the running cadence. It was shown that
music resulted in better performance in indoor cycling
activities, causing a positive and considerable effect®.

It was observed that music can influence the
individuals’ participation during physical activities, such
as indoor cycling. For this reason, the strategy of using
music during activities serves to encourage the exercise
to be perceived more positively and may become more
interesting for individuals. When music is listened
during sports activities, it distracts fatigue, removes
discomfort, improves mood, increases arousal, relieves
stress, stimulates rhythmic movement and brings a
feeling of increased energy to individuals?.

However, the IC modality is performed in environ-
ments that were not designed for this purpose, there
is no type of acoustic treatment, thus impairing the
auditory health of teachers®.The noise-induced hearing
loss is the second most commonly found occupational
disease, despite decades of studies, interventions in
the workplace and regulations’.
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The presence of continuous noise in a work
environment can damage the workers’ auditory system
and cause hearing loss. Noise-induced hearing loss
(NIHL) is the alteration in hearing thresholds, of senso-
rineural type, resulting from systematic occupational
exposure to high levels of sound pressure. Initially,
the damage impairs hearing at the higher frequencies,
around 4.000 Hz, and then progressively affects the
lower frequencies. Individuals only perceive this loss,
which is irretrievable, when the frequencies of conver-
sation are affected, which impairs their relationship
with other persons. Moreover, if there is no decrease in
noise exposure, hearing loss becomes worse®.

Studies have found that, besides the degenerative
changes in outer and inner hair cells, there is the
involvement of neuronal synapses proximal to the
sensory cells and the degeneration of afferent nerve
fibers of the cochlear nerve. These authors suggested
two hypotheses that would explain neuronal damage:
neural hyperactivity due to excessive acoustic stimu-
lation and/or neuronal response to degeneration
of hair cells®"°. The Brainstem Auditory Evoked
Potential (BAEP) is a useful complementary test in the
assessment of NIHL and demonstrates that besides the
sensory damage, there is damage to the first neural
afferent pathways of the auditory system'.

According to the World Health Organization (WHO),
excessive exposure to noise can cause other health
problems, the noise-induced hearing loss can be
accompanied by a series of effects, such as: tinnitus,
auditory stresses, increased adrenaline production,
irritability, insomnia, recruitment (discomfort for loud
sounds) alterations in speech perception'. Therefore,
it is considered that the effects resulting from NIHL may
be impairing the quality of life of IC teachers at work
and social relationships’.

The purpose of this study was to describe the audio-
logical profile and auditory complaints of indoor cycling
teachers, as well as to relate the findings with time of
noise exposure and presence of tinnitus.

METHODS

This study was conducted after approval by the
Research Ethics Committee of the University Center
of Varzea Grande, Mato Grosso, Brazil, under number
number 2.112.529. The study participants signed
the Informed Consent Form (ICF), where they were
informed about the research content.



It was a cross-sectional study, carried out in the
years 2018 and 2019 in the institutions to be informed
in case of approval of the article.

The study population was selected through a conve-
nience sample, and ten teachers of both genders, age
ranging between 24 and 36 years, with professional
experience in the area for at least one year, were invited
to participate in this study. However, only eight teachers
participated in all study stages and composed the
sample. After the teachers accepted the invitation, they
signed the informed consent form. The study consisted
of three stages: 1. Measurement of the Sound Pressure
Level during indoor cycling classes. 2. Verification of
auditory symptoms. 3. Audiological assessment.

Stage 1: To evaluate the sound pressure levels in
the gyms, an application called “Decibelimeter version
3.2.4” was used, available on the Play Store of Android
devices. The application served to measure the
medium sound pressure level and the maximum and
minimum sound levels during the period of a class that
ranged from 45 to 50 minutes, being measured by the
researcher herself/himself.

Stage 2: To assess the auditory symptoms, a
questionnaire adapted from Campelo, L. M. P; (2007)
(Annex 1) was applied.

Stage 3: The audiological assessment was
composed by Meatoscopy, pure tone audiometry,
high frequency audiometry, tympanometry testing,
otoacoustic emissions and brainstem auditory evoked
potential. The pure tone and high frequency audiometry
was performed in an acoustic booth.

When performing meatoscopy, a Heine otoscope
was used, the procedure was performed with the
patient seated and was verified whether there was (or
not) an impediment for audiological assessment. In
case of any impediment, patients were referred to the
otorhinolaryngologist, and after the intervention, the
patient returned to a new meatoscopy and assessment.
The study patients had 14 hours of auditory rest to
perform the tests.

Hearing thresholds were investigated through pure
tone audiometry that measures the hearing acuity
threshold from 250 to 8000 Hz. This test was performed
using the Inventis audiometer and Piano Plus model.
The supra-earphone used was TDH39 model by
Telephonics.

For a complementary assessment, high frequency
audiometry, which measures the hearing acuity
threshold from 9000 to 16000 Hz, was conducted. The
assessment was carried out using the Inventis and
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Piano Plus audiometer. The supra-headset used was
the Sennheiser HDA300 model.

The test was carried out based on the international
standards established in an appropriate environment
for carrying it out and within an acoustic booth, so
that the noise did not impair the record of hearing
thresholds.

Transient Evoked Otoacoustic Emissions (TEOAE)
and Distortion Product Otoacoustic Emissions (DPOAE)
were performed. The stimulus used to evoke TEOAE
was at 85 dBSPL non-linear click. The stimulus used
to capture DPOAE was the pure tone in a 2F1-F2 ratio
and frequencies from 2000 to 5000 Hz are evaluated.
The equipment used was the otoacoustic emissions
analyzer Interacoustics, OtoRead model. It should
be emphasized that this equipment model is ideal for
neonatal hearing screening programs; however, it has
flexibility and allows the choice of protocols for the
assessment and analysis of signal-to-noise ratios at
each frequency assessed.

The reference standard for TEOAE is a level of
minimum signal-to-noise ratio higher than or equal
to 3 dB, in the frequency ranges analyzed separately
and are present in individuals with audibility up to
25-30 dBHL. DPOAEs are considered as present when
recorded at least 6 dB above background noise and
are present in individuals with audibility of 45-50 dBHL.

To perform the tympanometry testing, the calibrated
Madsen tympanometer and Zodiac model 901 was
used. The acoustic immittance measure consists of
assessing the moment when the tympanic membrane
is at rest, when the tympanic membrane is under
pressure variation and performs the investigation of the
acoustic reflex, which is an involuntary contraction of
the middle ear muscles in response to a sound stimulus
that is given. Normal ear volume was considered from
0.3 to 1.6 ml at a pressure of -100 to +100 daPa as the
normal standard for tympanometry.

For the test, the patient was sitting on a chair and
an earphone and a probe were placed in the outer ear.
Tympanometry and investigation for the contralateral
stapedial reflex were carried out at frequencies 500Hz,
1000Hz, 2000Hz, 4000Hz.

The BAEP was carried out with click acoustic
stimulus on the rarefied polarity and presentation
speed of 27.1 clicks per second and recording window
of 12 ms and bandpass filter of 100Hz and 3000Hz. For
analyzing the generated trace, a total of 1000 clicks
were presented twice so that reproducibility between
the traces could be observed. The initial intensity was
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80 dB, with decreases of 20 dB to the lowest level at
which wave V was found and will be defined as the
electrophysiological threshold.

The equipment used was the MEB 9400 NIHON
KOHDEN. During the test preparation, the skin was
cleaned to place the electrodes using an abrasive paste
and a conductive gel was applied to the electrodes.
The surface electrodes were placed as follows: positive
electrode placed on top of the forehead, reference
electrode on the mastoid of the tested ear, ground
electrode on the frontal region, the Elegamodelo DR531
supra-auricular phone was placed on the patient’s
assembly. The patient was comfortable, lying down
and instructed to remain still and with good muscle
relaxation.

Data from patient assessments were tabulated and
analyzed through descriptive and inferential statistics,
in order to answer the study results. Initially, the
descriptive analysis was conducted (mean, minimum,
maximum and standard deviation) of the performance
time, class time, average, minimum and maximum
sound pressure level in indoor cycling classes and
the audibility thresholds obtained in pure tone and
high frequency audiometry. The percentage analysis
of the results of TEOAE and DPOAE was also carried
out. The Pearson correlation test was used to verify
the association between teachers’ experience time
and result of tests that were altered. The variables that

found non-totalitarian results were the presence of
tinnitus and the need to listen at a high volume. Thus,
the Mann-Whitney test was used to verify the associ-
ation between these variables with the experience
time and the result of the TEOAE, DPOAE and
hearing thresholds. The relation is a value that ranges
from -1 to 1, but, in order to facilitate reading and/or
understanding, the values were transformed into a
percentage (only multiplied by 100). The level of statis-
tical significance was 0.05.

RESULTS

In this study, eight indoor cycling teachers were
assessed, 2 (25%) being females and 6 (75%) males,
aged from 24 to 36 years. The assessed teachers
denied previous history of otorrhea, otorrhagia and
otalgia, as well as a family history of congenital or
progressive deafness. The entire sample also denied
using personal protective equipment (PPE) for hearing,
during the teaching of IC classes. Next, the charac-
terization of the sample, composed of the auditory
symptoms and factors related to noise exposure, will
be demonstrated.

Table 1 shows the characterization of the sample
consisting of time of noise exposure and teachers’
experience time and sound pressure levels during IC
classes.

o B N W R U o N W

Figure 1. Characterization of auditory symptoms and factors related to noise exposure
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Table 1. Descriptive
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analysis of the time of noise exposure and teachers’ performance and sound pressure levels of indoor cycling

classes
Class time Minimum decibel Medium decibel Maximum decibel  Experience time
(minutes) level level level (years)
Mean 35.8 91.5 106.1 117.2 6.7
Minimum 45 72 99 105 2
Maximum 50 110 115 121 14
SD 19.5 12.2 6.1 57 4.5

Caption: SD: standard deviation

In the result of tympanometry testing, it was
detected that the teachers did not have any alteration
in the middle ear and in the research of contralateral
acoustic reflexes, all participants obtained presence of
reflexes during assessment. Regarding the assessment
of brainstem auditory evoked potential, all showed
absolute latencies and interpeak intervals and electro-
physiological thresholds within normal limits, without
showing signs of retrocochlear alteration.

In the result of pure tone audiometry, all individuals
obtained hearing thresholds within normal range for
all frequencies tested. Lowered hearing thresholds
were observed in some individuals in high frequency
audiometry, as shown in Figure 2.

Figure 3 displays the results of TEOAE, which shows
greater absent responses in the frequency of 4000Hz.
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Figure 2. Characterization of hearing thresholds of the pure tone and high frequency audiometry
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Legenda: OD: orelha direita, OE: orelha esquerda, Hz: Hertz, EOAT: Emissdes Otoacusticas Evocadas Transientes

Figure 3. Characterization of the results of transient evoked otoacoustic emissions

Figure 4 shows the result of distortion product Table 2 refers to inferential statistical analysis to
otoacoustic emissions, which did not change in most of associate the experience time of IC teachers with
the individuals assessed. the results of some tests applied. It is noticed that

the Pearson Coefficient did not show an association
between the variables.
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Caption: RE: right ear, LE: left ear, Hz: Hertz, DPOAE: Distortion Product Otoacoustic Emissions

Figure 4. Characterization of the result of distortion product evoked otoacoustic emissions
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Table 2. Association of the altered audiological tests with experience time

Corr (r) P-value
TEOAE / 2000/RE 0.0% 1.000
TEOAE / 2000/ LE -12.0% 0.776
TEOAE / 3000/ RE -18.5% 0.661
TEOAE / 3000/LE 46.7% 0.244
TEOAE / 4000/RE -38.6% 0.346
TEOAE / 4000/LE 8.6% 0.839
DPOAE / 2000/ RE -25.2% 0.548
DPOAE / 2000/ LE -43.1% 0.286
DPOAE / 3000/ RE -1.2% 0.978
DPOAE / 3000/ LE -22.9% 0.586
DPOAE / 4000/ RE 28.9% 0.487
DPOAE / 4000/ LE 3.6% 0.932
DPOAE /5000/RE 55.4% 0.154
DPOAE /5000/ LE 6.0% 0.887
9000/RE 38.8% 0.342
9000/LE 43.2% 0.285
10000/RE 37.9% 0.354
10000/LE 67.4% 0.067
11000/RE 62.9% 0.095
11000/LE 67.3% 0.068
12000/RE 47.2% 0.237
12000/LE 53.0% 0.177
14000/RE 59.3% 0.121
14000/LE 30.5% 0.463
16000/RE 64.6% 0.083
16000/LE 66.7% 0.071

*statistical test: Pearson correlation
Legenda: OD: orelha direita, OE: orelha esquerda, EOAT: Emissoes Otoacusticas Transientes, EOAPD: Emissoes Otoacusticas Produto de Distorgao

Table 3 shows that there was statistical significance Table 4 shows that the need to listen at a high
between the experience time and presence of tinnitus, volume has a statistical significance in the results of:
where the average for “No” was 4.83 against 13.00 for Transient OAE/ 3000/LE, 10000/RE, 11000/RE, 12000/
those who answered “Yes” (p-value = 0.044). LE, 14000/LE and 16000/RE.
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Table 3. Comparison of the presence of tinnitus in relation to experience time, transient evoked otoacoustic emissions, distortion product
evoked otoacoustic emissions and hearing thresholds

Tinnitus Mean Median Standard Deviation N Cl P-value
Experience time YNeZ 14é§030 142;.50 ?Z? g fgg 0.044
TEOM 2000RE o 05 ot : 0w 01
TEOAE 2000/ LE \,;(Iai 170.'0607 17%60 17;733 2 167..1614 0.402
TEOAE 3000/ RE \':(':; jgg ig ggg S 232 0.169
EOESIOOLE o y 1 ; s oA
TEOAE 4000/RE \':aos _11'%36 _11'_% ggg g 436 0.502
EOMAOOLE yl o s ; LY
POREIZ0RE L 606 s e 03T
PORE/Z0O0LE il oo g o A
PONE/SOOVRE T 205 s s 0T
PORE/SOVLE L e I L
S o7t ; L
PORE/OOVLE Wl g e ; tee 050
PORE/SOODRE  yl L g 124 ; s 0
PORESOVLE  y g e ; s 087
250RE w10 180 o ; o 100
2501E W s o8 ol ; o O
s00RE W 1% 1os 25 ; ALY
su01e w w1 254 : b 10
1000 w w0 100 1 2 wew 10
f0001E W o 150 o ; o O
2000/RE \':e(; 145 .1070 155 .00 134 .7164 g 13é 0610 0.211
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Tinnitus Mean Median Standard Deviation N Cl P-value
2000/LE o N 0 o : foe 0202
3000/RE \';LOS 27é f5500 252.?5 381. .8802 g 474. .0140 0.594
3000/LE \ZOS 232..3530 27:5 284 .1765 g 3%?330 0.599
4000 w100 180 o s w0
4000LE oo b s e : 1t 02%
ooope Mo s o ;w0
6000/LE \l;leos 180'?030 176,50 ggg g ggg 0.720
8000/RE \';(';; 333 ;3 ?:)(75 2 ggg 0.606
8000/LE - o o oo ) o 0.475
9000/RE \'(\ie(; 1888 183 ggg g 35 8 1000
9000/LE yeos 170,5803 17950 §§l g igg 0.731
10000/RE \'l . ;ggg ;ﬁg 144?4 2 13§?630 0.387
10000/LE \'::; ;;28 ;23 194,8174 3 17§?600 0475
oo %NEE B W
e 0 7R 80 o s a0
12000/RE \';LOS ;223 ;ﬁg 2%?735 g 354.4370 0.299
woe EooEEm a1 E
oo EDooEomE L wm
14000/LE \'(\'e(; ;228 ;Z? 2?745 g 32.1360 0.599
16000/RE yeos 2333 iﬁg 194ﬁ34 g 17§.8670 0.604
mome MmO s 1o ey

* statistical test: Mann-Whitney
Caption: RE: right ear, LE: left ear, TEOAE: Transient Evoked Otoacoustic Emissions, DPOAE: Distortion Product Otoacoustic Emissions, N: sample number, CI:
confidence interva
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Table 4. Comparison of the need to listen at a high volume to experience time, transient evoked otoacoustic emissions, distortion product
otoacoustic emissions and hearing thresholds

High Volume Mean Median Standard deviation N IC P-value
ostens ey T 2 2 O
TRyl gl g o1 : L
L v S o : o058
EOEN0RE oyl g s 2 o 0%
EOEROLE 4l g g e 2 L
TEOAE 4000/RE \'(“e(; %6;170 21% 222 g 232 0.230
EOEOOE gl Ty gy it : s 020
PORE/0REyl g o 125t e L
e O o1 s oo
PORE/N0RE e 20 L
POREIOLE gy g 1255 s un O
OPORELOOOIRE  yl iy oo : o0
POREIOO0LE g 1o e f—: 08
OPORE/SOOOIRE  yl g g pe : 0
PORESOOOILE gy g - : oo

BORE e me1ao S0 : w10
B mm o 2 w10
WORE el e a0 s 2 o 0
O o : s 0
WORE e fm o : w0
WOLE g g g 2 s 08
MORE el g s e 2 s 0%
MOLE oyl g s b : L
WORE e o i1 s w0
WOLE e wm 557 s w0
4000/RE \l;:ec; 164. 5070 10690 191 . 6525 2 183..4037 0.291
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High Volume Mean Median Standard deviation N Ic P-value
4000/LE \';:; 1288 188 1395070 g 171..3332 0763
WOORE L Lw s byt : w0
6000/LE \'los 18%000 155,60 22? g ggg 0.638
WOORE L g g 570 : L
T T T -
T D -
S000/LE yeos 181'.3030 15690 169;3421 g 151.'7718 0:539
10000/RE . 00 a0 5 : oot 00%
10000/LE \';:;; ;233 128 17(5?945 2 ggg 0337
11000/RE \'::; 187',3030 155,00 ZZ g ggg 008
11000/LE \':; ;_ggg ;gg 171.,6541 g 186.6049 0.291
12000/RE . 200 00 oo : tas 020
12000/LE oo 200 00 204 : 1035 nox
o R EREmooE D,
14000/LE y:s 286,3030 ;33 173..6847 g 18é.(3146 0.0%
16000/RE \'(\L . iggg §gg SQZ 2 ggg 0.044
S B A

*statistical test: Mann-Whitney

Caption: RE: right ear, LE: left ear, TEOAE: Transient Evoked Otoacoustic Emissions, DPOAE: Distortion Product Otoacoustic Emissions, N: sample number, Cl:

confidence interva

DISCUSSION

The present study shows that during the anamnesis
and assessment questionnaire, the teachers, in their
totality, reported that they feelt dizzy and were exposed
to noise. All of them denied otorrhea and difficulties to
follow conversation in groups. Some reported tinnitus
and also the need of listening at a very loud volume, as
shown in Figure1.

Studies show that age and time of exposure to high
levels of sound pressure are important variables that
favor the appearance of auditory disorders, and that the
occurrence of hearing loss is related to factors linked
to the individual characteristics of the person exposed
to the sound pressure level, the environment and the

aggressive agent itself (sound), thus, showing that
teachers who work for a longer time are those who
report more auditory symptoms’.

According to the literature, noise can disturb work,
rest, sleep and communication in humans. Thus, when
a person is exposed to loud noise levels, the reaction
of the whole organism to this stimulus takes place,
which is given by neurovegetative responses, that can
become permanent, rising organic and psychological
disorders's,

Normally, individuals rarely exposed to high levels of
sound pressure, can have hearing recovery after some
time of auditory rest, since when the exposure becomes

doi: 10.1590/1982-0216/202022214619 | Rev. CEFAC. 2020;22(2):e14619
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frequent, a permanent change in the threshold that is
NIHL is gradually established 6.

Chronic exposure to noise, even at very low levels,
has the potential to cause a chronic increase in the
stress hormone in humans and, thus, accelerate the
aging of the myocardium and vascular walls. These
effects are related to an increased risk of heart attack
and other health effects, that is, immunosuppression.

Table 1 shows the descriptive statistical analysis of
the values of sound pressure levels in cycling classes at
the gyms evaluated. It is noticed that the professionals
work at a sound pressure level higher than that which
can be supported by hearing based on NR15. The
individual is exposed to the risk of permanent hearing
loss when the time of daily exposure in the 8-hour
working day exceeds the proposed noise of 85dB,
according to the NR-15 of the Ordinance 3.214/78 of
the Ministry of Labor?s.

Considering the fact that the professional can
work in more than one class per day, which in each
class he/she is exposed around 45-50 minutes to
high sound pressure values, and for a value of 85
dB, the maximum time of daily exposure should be
two hours (NR-15, 1994), it is possible to assume
that the physical education teacher is working in an
unhealthy environment. In an investigation carried out
with teachers, it was shown that a large part of them
worked at levels higher than 85 dB, considered above
the tolerance limits established by the legislation in
force. Significant reductions in hearing sensitivity were
found in the exposed subjects. This research reinforces
that the auditory effects depend on the intensity and
duration of noise exposure’®.

A study showed that NIHL cases have grown as far
as working hours have increased, and that workers with
more than 20 years of business, that is, exposure, are
the most affected'. This reinforces the statement that
the auditory effects depend mainly on the intensity and
duration of noise exposure, as shown'.

In this study, the results obtained in the pure
tone audiometry showed that all participants were
within normal limits. However, in the high frequency
audiometry, a decline in the thresholds of some
frequencies was observed for some individuals, as
shown in Figure 2. There was a lowering of the hearing
threshold in two teachers for both ears and the compro-
mised frequencies varied: in one individual (10,12,14
and 16 KHz bilaterally), and in another (10,11,12 KHz in
the left ear and 14 and 16 KHz in the right ear).

Rev. CEFAC. 2020;22(2):e14619 | doi: 10.1590/1982-0216/202022214619

Research reports that the most affected frequency in
NIHL cases is 4KHz, with an initial impairment of 4 and
6 kHz in the results obtained in conventional audiom-
etries (pure tone audiometry)”.

When analyzing the average obtained at frequencies
from 3000 to 8000 Hz in one study, it was observed
that averages higher than 25 dB are at 6000 Hz, that
is, the hearing damage seems to affect mainly these
frequencies'. Assessments carried out using pure tone
audiometry indicate that 6000 Hz has been the first
frequency to be affected, due to exposure to occupa-
tional noise'.

It is already a discussion topic of great studies
in the field of hearing health that, in many cases,
pure tone audiometry may not reveal a hearing loss
in the beginning, because the NIHL initially affects
the cochlea base, thus, compromising the high
frequencies. TEOAEs are more sensitive to temporary
changes in the audibility threshold than DPOAE and,
the DPOAE are more effective in detecting changes in
high frequencies™.

The pure tone audiometry does not consistently
assess the response capacity of the cochlea base, a
frequent site of changes acquired by noise exposure.
However, the most appropriate assessment of this
cochlear follow-up is through assessing the hearing
thresholds of high frequencies™. The primary appli-
cation of high frequency audiometry occurs in
monitoring the hearing of individuals at risk of devel-
oping auditory disorders caused by exogenous or
endogenous factors. It should be noted that there is
still no consensus regarding the calibration standards
for high frequencies. Studies that used high frequency
audiometry to assess hearing in individuals exposed to
occupational noise show that there is a worsening of
hearing thresholds in both ears and that the thresholds
in this group are worse than those peers do not
exposed to occupational noise. These results indicate
that high-frequency audiometry can provide evidence
of injury by noise compared to pure tone audiometry,
being the most sensitive to detect auditory changes
due to noise exposure®°2',

Figure 3 shows the result obtained in the transient
otoacoustic emissions of the individuals evaluated
which the frequency 4000 Hz was the most affected.
It is known that TEOAEs are more sensitive to detect
cochlear changes®.

In a study carried out with 25 individuals assessed
by recording evoked otoacoustic emissions and pure
tone audiometry, pre and post-exposure to 100 dB



HL for 10 minutes, there was alteration in TEOAE that
allows detecting temporary changes in the hearing
threshold. In this study, regarding the findings obtained
with the TEOAE analysis, there was a greater occur-
rence of worsening in the mean amplitude of post-
stimulation response for high frequencies. The study
also revealed that TEOAEs are more sensitive to noise
exposure®,

A study carried out in military personnel using
transient evoked otoacoustic emissions revealed that
TEOAE is a clinical instrument that allows the detection
of subtle cochlear alterations, before being revealed by
pure tone audiometry. The authors found changes in
the TEOAE amplitudes between 2000 and 4000 Hz and
no change in the frequencies of 250 and 500 Hz?.

In comparison between pure tone audiometry and
TEOAE, it was found that both showed sensitivity in
detecting temporary changes in audibility thresholds
and reproducibility after exposure to high levels of
sound pressure, with pure tone audiometry being more
efficient for frequencies from 3 to 8 kHz and TEOAE for
frequencies from 1 to 4 kHz'.

When there is no TEOAE response, it suggests an
initial lesion of the outer hair cells, so the symptom is
often imperceptible, since it already shows an alteration
in the basilar membrane and this can be identified early
through the TEOAE?.

Studies report that there is a higher incidence of
absent TEOAE among workers exposed to noise with
pure tone audiometry within the normal range, showing
that this is an effective test for the early detection of
cochlear hearing loss?.

In Figure 4 was verified the DPOAE results of this
research, there is an absence in the frequencies 2
kHz and 3 kHz in one teacher only. The DPOAE is
an important instrument for clinical assessment and
monitoring of individuals exposed to high levels of
sound pressure, because it analyzes the presence of
frequency responses®. Research suggests that higher
doses of exposure to occupational noise can cause
greater proportions of cochlear lesions detectable
by the DPOAE records. These results reinforce the
idea that the DPOAE test can be useful in the identi-
fication of initial hearing disorders caused by noise,
not yet detected by the pure tone audiometry test, as
suggested by other studies?”,

These studies mentioned above do not agree with
the findings of this study, since the majority of the
sample had present DPOAE responses, as shown in
Figure 4. However, it is important to note that the only
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individual who had absent DPOAE was the one who
had the longest experience time in indoor cycling.

Table 2 shows the association between experience
time and results of TEOAE, DPOAE and high frequency
audiometry. Pearson’s coefficient must be above 82%
to be considered as a significant association between
variables. It is noticed, therefore, that there was no
association between the experience time and TEOAE,
DPOAE and hearing threshold, as well as there was no
statistically significant relation between the experience
time and the results of altered exams. Other studies
show the direct relation between experience time of
exposure to occupational noise and permanent hearing
loss, which does not agree with the findings of this
study'®2528 |t can be hypothesized that this relationship
was not observed due to the small number of partici-
pants and heterogeneous experience time among the
participants in this study.

The presence of tinnitus is strongly related in the
literature to high levels of sound pressure and to the
death of hair cells in the inner ear?”?. This sign seems
to be an early indicator of hearing overload®*32. The
exposure time to occupational noise influenced the
presence of tinnitus in the sample of this study, which
corroborates with a national study®, as shown in Table
3. At this point it is worth mentioning that the etiological
multiplicity (metabolic, dental, pharmacological, cardio-
vascular, psychological, neurological disorders, among
others) and the possibility of interaction between the
various causes hinder the task of determining the cause
of tinnitus. The individual may have a disease that
causes tinnitus without having this causal relationship
determined. Moreover, an etiological factor may not
be enough to trigger tinnitus, but several factors acting
synergistically.

Another symptom showed by most teachers was
the need to listen to television or music at high intensity,
in the presence of other people, to understand oral
speech. This characteristic was associated with worse
hearing thresholds at high frequencies, which is also
described in the literature as indicative of stress or
auditory fatigue with cochlear injury in basal regions, as
shown in Table 4. Studies demonstrate®® that profes-
sionals exposed to unhealthy occupational noise have
auditory processing difficulties with altered auditory
abilities, which agrees with this study, since the need
for louder intensity to understand speech in patients
with normal hearing can denote alterations in central
auditory abilities. It is noteworthy, however, that confir-
mation of alterations in central auditory abilities could

doi: 10.1590/1982-0216/202022214619 | Rev. CEFAC. 2020;22(2):e14619
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only be carried out after auditory processing behavioral
evaluation.

Finally, it is important to note that the brainstem
auditory evoked potential in this study did not show
any changes in any of the variables analyzed. However,
studies with samples of individuals with NIHL report
different results in relation to BAEP. The literature
shows both absence of neural changes®** as well as
evidence of impairments in the neural conduction of
patients exposed to excessive noise3¢’,

The literature establishes the positive influence that
the cardiovascular system health has on maintaining
the functions of the inner ear, particularly when
exposed to excessive noise levels®. An international
study shows that there seems to be a greater cochlear
resistance to the harmful effects of noise in individuals
with good blood oxygenation. Adept individuals to
physical exercises and with integrity of the cardiovas-
cular system show rapid recovery from the temporary
change in hearing threshold after noise exposure®. It is
noteworthy, however, that these studies do not exclude
the potential damage to hearing, due to excessive
noise.

The literature defends the benefits of earplugs
for hearing health*. Thinking about keeping music
as a motivational factor during IC classes, it can be
suggested that earplugs are worn to perform activity
in order to avoid impairing auditory functions due to
excessive sound pressure levels.

Thus, it is noted that the limitation of this research
refers to the small number of participants involved
associated with the heterogeneity of time of noise
exposure in the sample. The sample was recruited for
convenience, and the ideal sample calculation was
not performed. It is suggested, therefore, that further
studies increase the sample to make it more homoge-
neous and robust and that the results are disseminated
to physical education teachers, aiming at better condi-
tions and greater awareness about hearing health.

CONCLUSION

The audiological profile of indoor cycling teachers
obtained was within normal limits for pure tone
audiometry, tympanometry and brainstem auditory
evoked potential. Transient Evoked Otoacoustic and
Distortion Product Otoacoustic Emissions and high
frequency audiometry were altered. The main reports
during the assessment of indoor cycling teachers were:
tinnitus, dizziness, the need to listen at a high volume
and being exposed to excessive noise.

Rev. CEFAC. 2020;22(2):e14619 | doi: 10.1590/1982-0216/202022214619
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ANNEX 1: Anamnesis Questionnaire

NAME: DATE:
AGE: DATE OF BIRTH:

1) Experience time as an indoor cycling teacher?

2) Do you wear personal protective equipment (PPE)?

3) Do you have problems with ear infection or pain?
( )Yes( ) No

4) Do you use any type of medication?
()Yes ()No

5) Do you have a family history of hearing loss?
()Yes ()No

6)  Are you exposed to noise?
()Yes ()No

7) Do you have tinnitus in your ear?
()Yes ()No

8) Do you feel ‘dizzy’?
()Yes ()No

9) Do you have difficulties in following group conversations?
()Yes ()No

10) Do you feel the need to increase the volume of things: radio or television, when you are in the presence of another
person?

()Yes ()No

Adapted from Campelo, L. M. P; 2007

doi: 10.1590/1982-0216/202022214619 | Rev. CEFAC. 2020;22(2):e14619



