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ABSTRACT

Purpose: to analyze the hearing habits of a group of students between public and private
schools and compare the degree of exposure to sound stimuli via earphones.

Methods: 1,085 public and private school students received a questionnaire on hearing
habits and exposure to amplified music. Their answers to these questions were analyzed
and compared between the groups of students. The chi-square test compared hearing
habits between public and private schools, with the statistical significance level set at 5%
(p < 0.05).

Result: in general, most students (92%) reported hearing habits of exposure to amplified
music. Questionnaire answers indicated a high prevalence of both earphone use (92%)
and attendance at places with loud music (63.6%).

Conclusion: private school students use earphones more often than those from public
schools.
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INTRODUCTION

Hearing is an extremely important sensation to
humans. Young people, particularly adolescents, are
increasingly engaged in entertainment with loud music.
Routinely attending parties, bars, and other places with
a variety of loud sounds can irreversibly impair their
hearing'2.

Noisy contexts such as music concerts, events with
automobile noises, and personal listening devices (e.g.,
MP3 players) can reach high-intensity levels, ranging
from 100 to 150 dB?®. The human hearing system can
stand sounds up to 90 dB SPL (sound pressure level),
but it suffers discomfort and pain when they exceed
this limit. Sounds around 130 dB SPL can damage the
hearing system. Such excessive exposure can cause
noise-induced hearing loss, also known as sensori-
neural hypoacusis, which is considered an irreversible
chronic disease that affects the hearing system and has
other consequences®®.

Using earphones for a brief time has already proved
to cause temporary symptoms that indicate harmful
effects on hearing. For instance, young people exposed
to amplified music are at a 9.33 times greater risk of
impairment in the auditory cells, more specifically in
the outer hair cells, than non-exposed ones’. Many
studies have addressed such impairments in young
people’s hearing and their associations with leisure
hearing habits, especially among those above 18 years
old®. However, the association of this impairment in
younger ones must be further investigated, along with
the damage to social aspects.

A study® has indicated the high prevalence of
changes in outer hair cells in young people who use
earphones, although it did not clarify the consequences
according to the degree and time of exposure.

These circumstances point out the need for
research to verify adolescents’ hearing habits regarding
exposure to loud music. Hence, this study aimed to
analyze the hearing habits of a group of students and
compare their degree of exposure to sound stimuli via
earphones and musical settings between public and
private schools.

METHODS

This cross-sectional study was conducted in three
high schools in the Brazilian Federal District between
August 2013 and June 2016. It was approved by the
Research Ethics Committee of the University of Brasilia,
Brazil, under protocol number 659.058 and CAAE
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number 12659213.0.0000.5558. The three schools (one
public and two private ones) were in different neighbor-
hoods, about 10 km apart from each other, which the
researchers selected by convenience, considering the
principal’s consent and the time available in the school
schedule for the students’ participation. Each student
was approached only once to answer all questionnaire
items. Administering it to all 1,088 students required
about 18 visits to each school throughout the collection
period. These previously scheduled visits occurred
once a month (except for vacation and exam months),
always in the morning. Since students could not be
away from the classroom for long, few students were
approached per visit, which prolonged the time of data
collection for this study.

Students were invited to participate in the research in
their classrooms at school, and their parents/guardians
were properly informed about it. The invitation included
information on the profile of the target population of the
study, according to its eligibility criteria.

The sample comprised randomly selected high
school students of both sexes who attended school
in the morning. The inclusion criteria were as follows:
being 13 to 18 years old; being properly enrolled
students in the schools selected for this research; being
present in the classroom when questionnaire instruc-
tions were given; answering the questionnaire only
once; and presenting the informed consent form signed
by their parents/guardians, indicating they were aware
of the procedures and agreed with them. Students that
did not fill out the questionnaires completely, turned
them in with unreadable corrections or checked more
than one answer to the same question were excluded.
Participants read and answered the questions in
intervals between regular classes. The researcher was
always present to answer any questions they might
have.

The groups were compared regarding the hearing
habits self-reported in the questionnaire. Since no
validated instruments were found for this investigation,
the authors chose to develop specific questions to
survey the hearing habits of young people and adoles-
cents concerning earphone use and exposure to
amplified sound in musical settings. The questionnaire
had eight objective questions (Appendix A) — questions
1 to 5 addressed the use, frequency, and sound
intensity in the earphones, while questions 6 to 8 asked
whether they attended places with amplified music, for
how long, and how often. All answer options in the first
column, which the authors indicated with the letter “A”,



referred to exaggerated and more frequent exposure,
thus considered a habit that posed a greater risk to
hearing health. The options in the second column,
indicated with the letter “B”, referred to less risk. There
was no score, but the hearing habit analysis considered
50% or more answers checked in option “A” as indic-
ative of risk — i.e., subjects who positively answered
50% or more options in letter “A” were classified as
having habits that posed a risk to their hearing health.
The other ones, whose answers amounted to less than
50%, were considered of lower or no risk.

The variables addressed in the statistical analysis
were age, sex, and group (public and private school),
verifying the differences between them regarding
hearing habits. The analysis used the independent
chi-square test to find the dispersion value of the school
group and compare answers proportionately, as well
as the independent chi-square test with Monte Carlo
simulation. The statistical significance level was set at
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5% (p < 0.05), and the RStudio software was used for
data analysis.

RESULTS
Description of the sample

The study encompassed 1,088 students, of whom
three were excluded due to unreadable corrections
and invalid answers. Hence, the study considered
1,085 students — 35.9% of them from public schools
and 67.1% from private ones. The participants’ mean
age was 15 years, which was also that of 29.6% of the
sample. The sexes were evenly distributed, as 51.2%
were males, and 48.8% were females.

Most respondents (92%) reported they used
earphones often at an important intensity, as they
answered that the sound canceled the outside noise
(Figure 1).

EARPHONE USE

® Wear earphones often

Do not wear earphones often

= Sound cancels
oulside noise

Sound does not
cancel outside nose

Figure 1. Representative percentage of the frequency of earphone use and its usual volume
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Most students (79.8%) had been using earphones
to listen to music for more than 1 year, and 73%
reported using them every day. Also, 56.4% of the
study individuals used earphones for more than 2
hours a day.

Places with amplified music were habitually
attended by 63.6% of participants, whereas the other
36.4% reported not doing so. Of those who had such
a habit, 59.5% reported they had been attending these
places for more than 1 year, and 49% attended places
with loud music more than once a month.

A comparison analyzed the answers that indicated
a risk habit, considering those who answered that they
“used earphones often, whose sound canceled the
outside noise, and used them every day for more than
1 year, for more than 2 hours a day” and “attended
places with loud music for more than 1 year, more

than once a month” (Table 1). A statistically significant
difference was found in that private school students
used earphones more often than public school ones.
There was a difference in the number of positive
answers between public school (n = 358) and private
school students (n = 611), demonstrating that private
school students have this risk habit more often. The
comparison of the time of earphone use showed that
private school students had used them for more than 1
year and more than 2 hours a day. Hence, there were
significant differences in these variables between the
groups (Table 1). The number of participants varied
depending on the answer, as the analysis considered
only those that indicated a risk, and the groups had an
uneven number of participants. Therefore, the analysis
used the independent chi-square test to balance the
groups proportionally.

Table 1. Comparison of answers regarding habits that pose a risk to hearing among public and private school students

Risk habits among students Frequgncy of risk habits per school p-value
Wear earphones often PPrl:\?;[(; 2‘:’? 0.02*
Sound cancels outside noise E:\?;lce i:l; 0.5
For more than 1 year IE:\?:,:; g;g <0.001*
Wear every day PPrLIJ\lelt(; 12122 0.86
More than 2 hours/day PPrLIJ::; 22? 0.03*
Attend places with loud noise ;‘:\?:tz i:g 0.05*
For more than 1 year lf:::;:; ;22 <0.001*
More than once a month IE:\?ellltce ;Zg 0.85

Statistical test: Independent chi-square, (*) considering p < 0.05.
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The analysis also showed that most students from
both schools reported listening to music at volumes
that canceled the outside noise, though with no statisti-
cally significant difference (p = 0.45). A similar result
was found in the analysis of the question on how often
they listened to music on earphones. Most students
from both public and private schools used earphones
every day, and the difference between the groups was
not statistically significant (Table 1).

Likewise, there was no statistically significant
difference in the monthly frequency with which they
attended places with loud music. All public and private
school students in this study reported attending them
once a month on average.

DISCUSSION

Previous research® found that most of the sample
(94%) used earphones, and a considerable number
of them (79%) had abnormal results in the examina-
tions that assessed cochlear cell functioning. However,
the authors deemed it necessary to conduct a study
in further detail to investigate these young people’s
hearing habits concerning the frequency and time of
device use and attendance at places with amplified
music. Since the investigation involved public and
private school students, it was decided to compare
these two groups to verify whether they had any
differences.

Such habits were investigated with a questionnaire
developed to this end because there were no validated
instruments to specify the frequency of earphone
use or this population’s presence in musical settings
— which were the main focus of the authors’ investi-
gation. Even though the Youth Attitude to Noise Scale
(YANS)® is available in the literature, it measures young
people’s attitude to noise in different circumstances,
which differs from the approach in this study. There is
a need for studies to validate instruments that speech-
language-hearing therapists specialized in audiology
could use to assess such exposure in adolescents.

Non-occupational noise exposure has been increas-
ingly approached. A study indicates that non-occupa-
tional noise poses less risk of lesions, but a substantial
number of young people expose themselves to this
type of noise, especially in earphones®. The said study
was corroborated by the present one, as the habit of
using the earphone was greater than the attendance
to places with amplified music. Mobile phone use may
also be associated, considering that they have easy
access to this device, which contributes to greater
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earphone use. The authors did not aim to describe the
earphone model most used by participants. Hence, it
cannot be stated whether there is a difference between
them, which makes it relevant to conduct further studies
addressing this variable.

It has already been verified that individuals with
a history of earphone use in noisy circumstances or
greater exposure have higher hearing thresholds than
participants without such history or exposure'®''. Even
if they do not have hearing loss, the differences in
thresholds prognosis their susceptibility to developing
hearing changes.

It is also important to approach the issue of
human communication, which the subject forfeits
when they spend hours on this type of entertainment.
Communication is essential to social living among
humans'. Therefore, when young people give priority
to spending most of their leisure time listening to music
in earphones, they consequently set aside social
communication and interaction. This study found a
high prevalence of young people who used earphones
often, and a considerable number of them listened to
music at an intensity that cancels outside noise - i.e.,
they cannot hear anything that is happening around
them. Psychology interprets this behavior, in certain
circumstances, as if the person did not want to talk
to anyone, not even if someone talked to them'.
Adolescents who spend hours listening to something in
their earphones may sometimes miss opportunities to
acquire social skills with other people.

This research surveyed adolescents’ exposure
to amplified music, suggesting that the present-day
culture among young people involves not worrying
about the harmful effects of loud music. Most of them
answered they had the habit of using earphones and
attending places with amplified music, which charac-
terized them as a risk group. However, they showed no
concern with prolonged exposure or excessive sound
volume, as observed in the high prevalence of answers
reporting that the sound in the earphones cancels
outside noise. These behaviors expose them to early
irreversible cochlear lesions’. In other countries, such
as the Netherlands, 70% of the young people reported
attending nightclubs, and 24.6% were at risk of hearing
loss due to the estimated exposure to 100 dBA for
more than 1 hour a week without wearing hearing
protection’.

The authors pondered that, since these are younger
teenagers (Mean = 15 years), they do not attend places
such as nightclubs, concerts, and the like as often as
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young adults. Consequently, they use earphones more
often for entertainment, whereas such settings are
mostly attended by older young people.

Music is a pleasurable entertainment for humans,
although it has the potential to be an aggressive noise.
Sounds related to pleasure, such as music, despite
being less harmful, are nonetheless a current risk
factor for hearing loss, also damaging other aspects
of social life. There is a concern with young people
who attend places like parties, nightclubs, concerts,
movies, and outdoor events, as they get exposed to
high-intensity sound levels (100 dB) that may cause
hearing problems®. This study asked about their habits
regarding earphone use, attendance at places with
amplified music, and the time and frequency of these
habits.

It was found that the students from private schools
were more likely to attend places with amplified music
and do so for longer than those from public schools.
No studies were found relating these aspects, but it
was hypothesized that this factor is related to socioeco-
nomic issues. This study had more participants from
private than public schools. However, this difference
did not influence the results because the analysis
used the independent chi-square test with Monte Carlo
simulation, which assesses categories according to
their dimensions.

Other studies approaching other types of hearing
habits among young people pointed out that listening
to music in earphones is the most frequent one®+31,
These data corroborate the findings in the present
study and possibly reflect the lack of awareness among
young people of the problem posed by this type of
noise and its effects.

As for being constantly in musical settings in
general, the many leisure opportunities available to
urban populations are believed to emphasize the
close relationship with the attendance to entertainment
settings with loud music.

Noise-induced hearing loss is an invisible problem
that young people may overlook when it comes to loud
music — which could be minimized with the support from
schools and educative programs. Besides observable
minimum cochlear changes’, other impairments may
affect this population’s hearing, such as tinnitus, which
in turn causes a series of other problems (like stress,
irritability, and mood changes) and is a quite frequent
complaint in the general population’®2°. Moreover,
psychosocial aspects could be further investigated
in cooperation with psychology researchers!®1517.20,
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Young people and their parents should be informed
increasingly earlier of the risks of being exposed to loud
music'”'82021 jn either earphones or leisure activities.

Some attitudes can minimize such poor habits.
Examples include surveilling intensity levels in musical
settings; approaching behavioral issues and healthy
hearing habits in school curricula since early grades;
having pediatricians, adolescent health specialists,
and otorhinolaryngologists routinely request yearly
audiological examinations to monitor adolescents’
hearing and prevent further damage. These highlight
the relevance of raising awareness of the damages this
type of exposure can cause.

CONCLUSION

The study showed that most adolescent students
have habits that pose a risk to their hearing health. The
comparison of the habitual degree of exposure between
public and private school students demonstrated that
those from private ones generally use earphones more
often, have been using them for longer, and attend
places with amplified music in a greater proportion than
public school students in this study.
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APPENDIX A. QUESTIONNAIRE

Survey of youth and adolescents’ hearing habits concerning the use of earphones and exposure to amplified music

Name:
Grade/Class: Age:
Sex: ()M ( F

Please, answer:

1- Do you frequently wear earphones to listen to music?
A-( ) yes B-( )no

2- Does the sound in the earphones you use cancel outside noise?
A-( ) yes B-( )no

3- How long have you had the habit of listening to music on your earphones?
A-( ) For more than 1 year B-( ) For less than 1 year

4- How often do you usually listen to music using earphones?
A-( ) Every day B-( ) Less than 3 days a week

5- How much time on average do you usually listen to music per day?
A-( ) morethan 2 hoursaday  B-( ) Lessthan 1 hour a day

6 — Do you often attend places with very loud sounds, such as shows, concerts, nightclubs, parties, gyms, and so on?
A-( ) yes B-( )no

7- How long have you been attending such places?
A-( ) For more than 1 year B-( ) For less than 1 year

8- How often do you go to these places?
A-(' ) More than once a month  B-( ) Once a month

Rev. CEFAC. 2023;25(4):e2423 | DOI: 10.1590/1982-0216/20232542423



	_Hlk135928835

