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Abstract
Objectives: To analyze the habits and behavior of adolescents exposed to amplified music with headphones and its
implications on their hearing health. Methods: One hundred thirty-one high school students, aged 15 to 18 years were
given a questionnaire containing closed questions regarding their habits and behavior related to personal stereos
use. It is a descriptive cross-sectional study and used the Chi-square test. Results: It was shown that 79% of young
people make use of portable music devices, 61.83% have a habit of using them often, 34.35% have long periods of
exposure, and 37.40% use them at high volume. In terms of symptoms, present were: difficulty concentrating 63.36%;
the need to ask people to repeat what was said 64.12%; the need to increase the TV volume 43.51%; tinnitus 38.93%,
excitability 38.93%; and 36.64% of teens say they are somewhat worried about losing their hearing through the use
of personal stereos. For the preventive aspects, 90.84% believe that noise is part of society, 80.92% find it important
to reduce noise pollution, 51.91% would like to know the influence of the noise/pollution, but 74.81% would not like
to participate in projects with questions about hearing health. Conclusion: The youths in this study are making
indiscriminate use of personal stereos with headphones, within a population at risk for hearing loss considering its
habits. Hearing Health Promotion Programs are recommended for this population.
Keywords: tinnitus, hearing, hearing loss, noise-induced, health risk.
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Research in the USA has shown that young people
are losing hearing sharply due to habitual use of personal
stereos at high volumes. Some manufacturers already
use a mechanism that warns the user if they exceed the
exposure limit. This technique, which works in function
of the volume versus the amount of time used, employs
audible beeps at frequencies that can be heard over
the music. The user hears the beep, which hinders the
appreciation of music and after a reduction in volume,
the whistle stops13.
Among the problems caused by the misuse of
headsets are tinnitus, dizziness, difficulty understanding
speech, and decreased ability to hear. Difficulty and
hearing loss occur in subtle ways so that people do not
detect them in time to remedy the problems, and when
they finally notice, the lesions are irreversible. This leads
to certain sensory difficulties that can directly affect the
health and quality of life of people14.
A study of 400 students of both sexes, between
14 and 30 years old, who reported the habit of using
personal stereos, concluded that the auditory symptoms
most prevalent in users were discomfort to loud sounds,
difficulty perceiving sounds, difficulty understanding
speech in noisy environments, ear fullness, tinnitus, ear
pain and hearing loss. In the same study, it was observed
that, despite admitting being aware of the damage
that intense sound exposure can cause to hearing, the
daily habits of young people show the inappropriate
use of portable stereos characterized by long periods
of exposure, high volume intensities, frequent use,
and preference for insert-style earphones. The high
prevalence of symptoms after use suggests a higher risk
to hearing for these youths15.
One study12 showed that 38.4% of participants
reported temporary tinnitus and sensitivity to noise.
However, only 8.8% are concerned about going to
shows, nightclubs or other noisy places due to previous
experiences of tinnitus.
Thus, to act in a more objective way and direct
orientation, awareness, and prevention of hearing loss
induced by high sound pressure levels (HSPLIHL) in
young people, hearing health promotion programs are
highly recommended. Guidance actions for hearing
preservation can avoid noise induced losses, promoting
better hearing health through educational strategies,
changing lifestyles, work, and behavioral factors12,16-23.
This study aimed to know more about the habits
and behaviors of southern Brazilian adolescents for
exposure to music while wearing headphones, and its
implications on hearing health, in order to implement
preventive measures related to music induced hearing
loss.

INTRODUCTION
Today, with technological advances, it is easy to
find children, youths and adults using electronic devices
with earphones, due to the convenience of listening to
music anytime and anywhere. However, not everyone
knows that excessive use of these devices may cause
irreversible damage to hearing1, in the short or long term2.
This habit, when frequent, added to the exposure
time, the physical characteristics (such as frequency
and intensity), and other non-occupational noise at high
sound levels, determines the impact on hearing health,
and results in a public health problem, which affects most
of the world population1-4.
Hearing loss induced by music or by high sound
pressure levels (HSPLIHL) has similar characteristics to
hearing loss caused by occupational exposure to noise,
with slow onset, progressive, irreversible, sensorineural,
bilateral hearing loss that initially affects high frequencies
and then the other frequencies 2. Such a loss can
develop into a major public health and social problem
since a growing number of adolescents and adults
have symptoms related to exposure, such as distortion,
intolerance to loud sounds, dizziness, earache, difficulty
understanding or hearing words, tinnitus, and alterations
in auditive thresholds5,6. The problem can also cause
extra-auditive damage, such as sleep disorders,
cardiovascular disorders, stress, fatigue, tension,
irritability, inattention, tiredness, nervousness, headache,
and arterial hypertension7,8. According to the American
Speech Language Hearing Association (ASHA), 61% of
American teenagers have personal stereos9,10, while 51%
of students in American high schools have symptoms
of hearing loss. An interesting part of that study was the
fact that most students prefer high volumes, as adults
tend to use more moderate volumes. In the Netherlands,
another study showed similar results, especially in
adolescent men6.
According to the World Health Organization
(WHO), about 1.1 billion young people worldwide are at
risk of hearing loss due to exposure caused by unsafe use
of personal audio devices. Almost half of all adolescents
and young adults (12-35 years old) in average and high
income countries, are exposed to unsafe levels of sound
from the use of personal audio devices, and about 40%
of them are exposed to potentially harmful noise levels
in clubs, discos and bars11.
In a study12 made with 125 adolescent students of
primary and secondary schools from various municipal
districts, of both genders, with a mean age of 16.7
years, it was found that listening to music while wearing
a headset is the most frequent habit reported by young
people.
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observed that 61.83% of the participants have everyday
use, 19.85% use the devices three times a week, and
8.40% makes use of them once a week.

MATERIAL AND METHODS
This is a descriptive transverse cohort study,
developed at high schools, both located in in the state of
Paraná, Brazil, and was approved by the Research Ethics
Committee at the Hospital das Clínicas, Federal University
of Paraná, CAAE under number 0214.0.208.000-11 and
recorded in CEP: 2576.183/2011-8.
The sample consisted of 131 young people of both
sexes between the ages of 15 and 18, and all participants
included in the study signed a consent form that assured
the participant’s anonymity.
The students were asked to answer a questionnaire
with closed questions developed by the authors, with
questions related to hearing history as well as information
on habits and behavior related to amplified music with
headphones. Young people individually answered
questions in their own classrooms.
The data were analyzed in order to obtain the
characteristics of participants (gender, age, time of use
of personal stereos and others), their knowledge of risks
to hearing health, and behavior against these risks.
Statistical analysis was performed using the Chi-square
test with significance level at 0.05 (5%), excluding
unanswered questions from the sample.

Table 2. Habits for adolescents rearding use of personal stereos
(n = 131).
Variables

Frequency of Use

Time per Use

Volume Used

Table 1. Use of portable stereos by gender and age in adolescents
(n = 131).

Female
Gender
Male
Under 17
Age (years)
17 or over

n

%

57

43.51%

No

2

1.53%

Yes

58

44.27%

No

14

10.69%

Yes

71

54.20%

No

10

7.63%

Yes

44

33.59%

No

6

4.58%

61.83%

3 times per week

26

19.85%

1 time per week

11

8.40%

No answer

13

9.92%

Less than 30 min

19

14.50%

Between 30 min and 1h

36

27.48%

Between 1h and 4h

45

34.35%

More than 4h

19

14.50%

No answer

12

9.16%

Low

4

3.05%

Medium

45

34.35%

High

49

37.40%

Very high

21

16.03%

No answer

12

9.16%

p

0.3983

0.6607

0.4300

With regard to the volume range used, 37.40% of
the subjects listen to music at a loud volume, 34.35% at
a medium volume, 16.03% at a very high volume, and
only 3.05% at low volume.
It was also found that 34.35% of the young people
often listen to music for a period ranging from one to
four hours per day.
Regarding the presence of symptoms in relation
to possible risks after exposure to the use of personal
stereos (Table 3), difficulty concentrating and the need
to request people to repeat themselves presented above
a 50% response, followed by the need to increase TV
volume, tinnitus and excitability. It was also found that
there is significant correlation (p = 0.0295) between
gender and the need to increase the TV volume, in which
the female audience surveyed higher.
With regard to concern about hearing loss via
the use of personal stereos (Table 4), 13.74% said they
were concerned, 36.64% were more or less concerned,
12.98% very concerned, 23.66% are not very concerned,
and only 11.45% say they are not concerned at all.
Regarding preventive aspects (Table 5), it was
found that 90.84% of respondents think that noise is
part of our society, 80.92% find it important to reduce
noise pollution, 51.91% would like to know how noise/
noise pollution affects their lives, and 74.81% would
not like to participate in projects related to the topic of
hearing health. Through analysis of the Chi-square test,
at a significance level of 0.05, it was found that there is

Of the 131 young people in the sample, from 15 to
18 years of age, 45.04% were female and 54.96% male.
Table 1 shows the results for the use of portable
devices. There was a significant correlation found (p =
0.0052) between gender and use of portable devices
(the male audience used them more), and there was no
significant correlation (p = 0.9532) between age and use
of portable devices.

Yes

%

81

Chi-square test at significance level of 0.05 (5%).

RESULTS

Variables

n
Every day

p

0.0052

0.9532

Chi-square test at significance level of 0.05 (5%).

Table 2 shows the results regarding the daily
habits of exposure to electronically amplified music
with headphones. As to the frequency of use, it was
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Table 3. Signs and symptoms related by adolescents (n=131).
Variables
Tinnitus
Irritation
Difficulty
sleeping
Excitability
More tired

Female

Male

n

%

Yes

26

25

51

38.93%

No

33

46

79

60.31%

Yes

18

17

35

26.72%

No

41

54

95

72.52%

Yes

15

11

26

19.85%

No

44

60

104

79.39%

Yes

24

27

51

38.93%

Table 5. Preventive aspects.
Variables

p

No

35

44

79

60.31%

Yes

16

19

35

26.72%

No

43

53

96

73.28%

Difficulty
concentrating

Yes

40

43

83

63.36%

No

19

28

47

35.88%

Need to
increase TV
volume

Yes

32

25

57

43.51%

No

27

46

73

55.73%

Need to
ask people
to repeat
themselves

Yes

43

41

84

64.12%

No

16

30

46

35.11%

0.3032
0.4008
0.1588
0.7580
0.9634
0.3928

n

%

18

13.74%

More or less concerned

48

36.64%

Very concerned

17

12.98%

Not very concerned

31

23.66%

Not concerned

15

11.45%

n

%

Noise
pollution is
part of society

Yes

56

63

119

90.84%

No

3

8

11

8.40%

Important to
reduce noise
pollution

Yes

52

54

106

80.92%

No

7

17

24

18.32%

Know about
how noise/
pollution
affects you

Yes

35

33

68

51.91%

No

24

38

62

47.33%

Participate
in a project
regarding
hearing health

Yes

22

10

32

24.43%

No

37

61

98

74.81%

p
0.2073

0.0772

0.1444

0.0022

study have the habit of frequently using personal stereos,
using them every day, 34.35% use them for long periods,
ranging from one to four hours per day, and 37.40% listen
at high volume. These findings corroborate other studies
with this population15,26-28.
Studies have shown in using headphones, a
period of two hours is sufficient for subsequent hearing
impairment hearing. It was also found that listening to
loud music directly into the ear can damage the sensitive
hair cells in the inner ear2-4,6,28-30.
Faria and Mello26 said that the inappropriate use
of individual devices, such as MP3 players, Discman,
Walkman, and others, for a long time and at high volume
is a major cause of hearing loss in young people.
In one study13 with 30 subjects and aiming to
investigate whether there is damage and the extent of
damage due to MP3 players, it was found that people
exposed to loud noise show significant reduction in the
amplitude of otoacoustic emissions, indicating temporary
alterations to cells for the cochlea - damage which may
become permanent if the exposure is continuous.
According to the European Agency for Safety
and Health at Work31, individuals who have the habit of
using personal devices for at least four hours a week are
subject to greater risk of developing hearing loss.
Regarding signs and symptoms (Table 3)
related to hearing, the students from this study cited
eight symptoms. The most common were difficulty
concentrating and the need to ask people to repeat
themselves, followed by the need to increase TV volume,
tinnitus, and excitability.
The results for hearing symptoms obtained
in this study were similar to those reported in other
studies10,16,25,32-34. Authors found complaints such as
tinnitus, ear fullness, insomnia, and headache as well
as other symptoms, not just hearing-related symptoms.

0.0295

0.9270

Table 4. Level of concern in adolescents regarding hearing loss
(n = 131).
Concerned

Male

Legend: p = Chi-square test at significance level of 0.05 (5%).

Chi-square test at significance level of 0.05 (5%). Each adolescent may
present one or more signs or symptoms.

Variables

Female

p

0.3261

Chi-square test at significance level of 0.05 (5%).

a significant correlation (p = 0.0022) between gender
and participation in a hearing health project, in which the
female audience showed greater interest in participating
in hearing health projects.

DISCUSSION
The survey was conducted with 131 young people,
between 15 and 18 years old. Participants were of both
sexes (female: 45.04% and male: 54.96%).
After analyzing the results, it can be observed that
youngest people, 79%, make use of portable devices,
with a significant difference between genders, having
a more significant result in males (Table 1). This result
is similar to retrospective studies24,25, which found the
presence of this habit in youngest men.
Regarding usage habits related to the use of
personal stereos (Table 2), 61.83% of participants in this
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In another study15, the auditory symptoms most
mentioned by personal stereo users were ear fullness,
followed by tinnitus. It is believed that tinnitus, the feeling
of a blocked ear, and decreased hearing after excessive
exposure to amplified music may be the first signs of
music induced hearing loss. In this study, it was shown
that the longer exposure time, the higher the prevalence
of tinnitus.
In another study28, in addition to tinnitus, changes
were observed in thyroid hormones only in individuals
who were personal stereo users.
In the case of non-hearing damage, it is known
that noise, or any other stressor, may cause various
physiological, behavioral, and physiological changes
in an individual. One study35 reported that individuals
exposed to high sound pressure levels are affected
mentally and physically. Furthermore, they have
numerous other symptoms, specifically highlighting:
insomnia, neurological disorders, vestibular disorders,
vascular disorders, behavioral disorders, increased blood
pressure, gastrointestinal disturbances, irritability, and
communication difficulties15,34.
Another study36 conducted with subjects who use
personal stereos for more than an hour a day, reported
that they perceived a lack of concentration and a change
in behavior.
A different study37 reported that those who use
listen to music at high volumes while wearing headphones
had alterations in attention and concentration, as well as
another little-known problem - the formation of dermatitis
and eczema on the ears. The researchers advised
constant care, not only related to volume levels, but also
the cleaning of the earphones.
In another study9 done with high school students,
the author stated that such individuals are more likely
to report complaints related to hearing than adults.
Most teens answered in the affirmative regarding the
following complaints: increase the volume on your
television or radio; saying “what” or “huh” during normal
conversation; and tinnitus. The most worrying is that
less than half of high school students said they had not
had any of these symptoms, according to the results of
this study.
Regarding the concern about hearing loss due
to the use of personal stereos (Table 4), 36.64% of the
adolescents in this study say they are more or less
concerned, and 23.66% are not very concerned. Data
on concern about hearing health proved to be in line
with the findings of a study38 conducted in the United
States (USA), yet the data disagreed with another study1
conducted in Brazil, where most care about hearing
health and believe that bad habits can damage hearing.
Although people are aware that they can suffer
hearing loss due to exposure to loud sounds, they believe

that the loss would only appear at a more advanced
age38.
Regarding the attitudes of adolescents about
ambient noise in several places, the results suggest no
concern from young people regarding the harmful effects
of loud sounds. This fact became apparent in the attitudes
of young people who like loud music, not worrying about
excessive volume. Given that environmental noise is an
everyday occurrence, young people treat it as natural,
without any concern39.
As for the preventive aspects (Table 5), this study
reveals that 90.84% of
 young people believe that noise
is part of our society, 80.92% find it important to reduce
noise pollution, 51.91% would like to know more about
how noise affects them, but 74.81% have no interest in
participating in projects related to topics about hearing
health, especially the boys.
Those results agree with another study12 with
young people, where participants said they think loud
sounds are natural aspects of our society, and they
believe that there should be more rules or regulations
in society for loud sounds.
This study also agreed with two other studies6,33,
although adolescents are apparently aware of the risks
of exposure to loud music, hearing loss does not seem
to be a subject of interest to young people. The lack of
interest in hearing loss prevention measures can be due
to the fact that hearing loss does not manifest during the
first years of exposure to noise. In addition, young people
are unable to imagine the impact that hearing loss may
cause on future quality of life.

CONCLUSION
Considering the habits of adolescents in this
study, we can conclude that young people are at risk of
hearing loss. Thus, it is necessary not only to assess their
hearing, but also to develop educational activities with
their active participation, aiming to stimulate reflection
and awareness of the widespread use of portable devices
with headsets, keeping in mind all the harm that this habit
can lead to, for both general health and hearing health.
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