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SUMMARY

Introduction: Dance teachers are exposed to high sound intensities.

Aim: To verify the sound intensity of music used by dance teachers during classes.

Method: This was a transversal and prospective study. Dance teachers were evaluated with a sociodemographic questionnaire,

and sound intensity level measurements were taken at the beginning, middle, and end of dance classes.

Results: The sample comprised 35 teachers (average age, 31.8 years). The duration of their career as dance teachers was 1—

37 years; they worked daily for approximately 1-10 h. Among the classes followed, there were 15 (42.85%) classical ballet classes,
4 (11.42%) tap dancing lessons, 5 (14.28%) jazz dance classes, 2 (5.71) Arab dance lessons, 6 (17.14%) street dance classes, and
3 (8.57%) ballroom dancing lessons. The average values observed at the beginning, middle, and end of the classes were 80.91
dB (A), 83.22dB (A), and 85.19 dB (A), respectively. The music played in the street dance classes exposed teachers to the highest

sound intensity.

Conclusion: The average level of sound intensity of the dance classes in this study was either below or equal to the limit

considered harmful for hearing health. Analysis of different class types showed that the sound densities of street, ballroom,

and tap dance classes were above the recommended limits.
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INTRODUCTION

Sound is part of people’s lives and is present in
many forms. In modern society, there are many unpleasant
and undesirable sounds and these are called noise. The
effect of noise on individuals depends on its characteristics
(amplitude, frequency, and duration) as well as individual
attitudes and relations to that noise.

The ability to recognize sounds allows humans to
effectively detect relevant events, even in the absence of
visual information (1). However, hearing loss is one of the
most common occupational diseases in industrialized
countries. In Brazil, noise-induced hearing loss is one of the
main health problems facing workers, and researchers
have stated that it is as one of the occupational diseases
with the highest incidences (2).

For intensity, sound levels of 85-90 dB (A) may
cause irreversible cell damage. The higher the noise level
is, the greater the injury. The consequences for hearing are
also directly proportional to exposure time; thus, the
longer this exposure is, the more severe the changes to

hearing are. In cases where there is noise in the workplace
that is harmful to workers’ hearing, hearing protection
measures should be undertaken (3,4).

When environmental noise is measured, different
intensities and frequencies are captured. Nevertheless,
there may be no association between frequency ranges
with intense noise levels and the frequencies affected by
hearing loss. There are, for example, cases in which noise
intensity can be a major risk factor for hearing loss,
regardless of the frequency band (5).

The Labor Ministry (1994) limits that are based on
the standard of the American Conference of Governmental
Industrial Hygienists: 16 h for exposure to 80 dB (A); 8 h
for 85 dB (A); 4 h for 90 dB (A); 2 h for 95 dB (A); 1 h for
100 dB (A); 30 min for 105 dB (A); and 7 min forup to 115
dB (A). Thus, maximum daily exposure is halved with
every additional 5 dB (A) increase in the sound pressure
level (SPL) (6).

In a study conducted in Florida, USA, researchers
found that noise is a comprehensive and influential source
of stress either due to the acute effects of noise or due to
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the influence of chronic exposure to high SPLs. In that
study, the effects of noise during various tasks was tested
and performance was measured; the type, intensity, and
duration of the noise were all observed. The authors
concluded that intermittent noise is more disturbing than
continuous noise (7).

Studies on the exposure to high SPLs have generally
been conducted on workers who are exposed to noises
that are considered unpleasant (in the fields of civil
construction, metallurgy, mechanical and the military, among
others) (5, 8,9,10). However, noises that are considered
pleasant, as in the case of music, canalso cause significant
damage to the inner ear (11).

Studies conducted in Brazil and abroad have
investigated the different effects of high intensity music on
the auditory system (11,12,13). For professionals such as
gymnasts and dance teachers, music is indispensable to
work completion. Generally, such professionals are not
submitted to audiometric tests when they are hired or
dismissed, and do not undergo periodic evaluations of their
hearing. Moreover, these professionals often ignore the
effects of noise on the body, subjecting themselves to high
sound intensities for long periods, without using individual
protection equipment; this can cause significant damage to
their hearing (14).

KrisunamurTt and Granpjean (2003) investigated the
association between exercise in a class environment and
sound levels of moderate to severe intensity. They found
that teachers used high SPLs in indoor cycling programs
because students required them and felt more motivated
if the music was louder (15). This finding was also reported
by Deus et al. (16).

However, few studies have looked at exposure to
high SPLs among dance professionals. Therefore, we
decided to measure the sound intensity levels of their
dance classes.

METHOD

The study comprised transversal delineation as
well as observational and in-group comparison. We
used convenience sampling in a non-probabilistic
manner.

Initially, we contacted people running dance
schools and presented our project. When there was
approval for its realization, the people in charge of the
schools signed an institutional consent form. After that,
we contacted the teachers to explain the objectives of
the research and to invite them to participate. Individuals

who agreed to participate also signed an individual
consent form.

The study sample comprised male and female
dance teachers. There was no prior selection as to the
dance style because many of the teachers had practiced
various styles of dance when they were students; further,
the classes covered more than 1 style.

The inclusion criteria were as follows: being an
active dance teacher, being willing to participate in the
study, and allowing a researcher to measure sound intensity
in their dance classes.

Aftersigning the individual consent form, participants
completed a sociodemographic questionnaire specifically
developed for this study This comprised questions about
the individual’s dance history (professional education, time
asa performing dancer, time as a dance teacher, and styles
performed). In addition, we asked directed questions that
allowed for assessment of teachers’ opinions on music
intensity during classes. Furthermore, we were able to ask
for details on how much information the dance teachers
had received on the effects of high levels of sound pressure
on the body.

A researcher then measured the normal sound
intensity levels used by the study participants in their
classes. The researcherattended the classes of all participants
and recorded the sound intensity level used by the teacher
in the classroom 3 times: 5 min after the start of the class,
30 min into the class, and 5 min before the end of the class.
The 30-min mark was selected because it corresponded to
half of the class duration. When class durations were shorter
or longer, the second measurement was made at a time
point equivalent to half of the class duration. The
measurement time was approximately 1 min, asin previous
studies (17).

For the above measurements, we used a sound
pressure meter (DL-4020 ICEL Manaus, Manaus, Brazil).
The teacher’s usual location in the classroom during classes
was selected for taking measurements; this was mostly at
the front of the class or in the middle of the room. We
measured the maximum intensity peak used and the scale
(A). The meter was adjusted to the weighting curve “A”
and the slow time constant (i.e., slow RMS sound pressure
in 1 s). With these settings, the meter picks up the sound
in a similar manner to the human ear. This scale shows
correlation with the subjective tests. and , this is the
compensation circuit used for measuringement of
continuous noise (18).

When the measurements were completed, teachers
were informed about the values and advised about the effects
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of exposure to high SPLs. Information designed to facilitate
retention of this information was prepared and distributed.

This project was approved by the Research and
Ethics Committee and Research Institute of Psychology at
the Federal University of Rio Grande do Sul (No 2011009).

The data obtained were analyzed using quantitative,
descriptive statistics. We calculated the absolute and relative
frequencies and average SPLs that the teachers were
exposed to.

REsSULTS

The sample comprised 35 individuals including 11
(31.42%) men and 24 (68.57%) women. The average age
of participants was 31.8 years (range, 18-55 years). The
average time spent working as a dance teacher was 12.81
years (range, 1-37 years), and the average daily teaching
load was 4.48 h (range, 1-10 h). Details on teacher training
are presented in Table 1.

For self-reported intensity of the musicused in classes,
questionnaire results revealed that 1 teacher (2.85%) classified
this intensity as soft, 19 teachers (54.28) described this as
average, and 15 (42.85%) said it was strong. When asked
about the reasons for using loud music, 14 teachers (40%)
reported that they believed it improved student performance.

In addition, 24 teachers (68.57%) said they never
received information about the effects of high pressure
sound levels on the body.

Measurements of sound intensity levels were taken
in 15 classical ballet classes (42.85%), 4 tap dance classes
(11.42%), 5 jazz dance classes (14.28%), 2 Arab dance
classes (5.71%), 6 street dance classes (17.14%), and 3
ballroom dance classes (8.57%).

The minimum value observed during the initial
phase of the classes was 65 dB (A) and the maximum value
was 95 dB (A). The average for this first time point was
80.91 dB (A). For the measurements taken half-way
through the class, the minimum and maximum values were
70 dB (A) and 95 dB (A), respectively, with the average
being 83.22 dB (A). In the final period of the classes, the
minimum value was 72 dB (A) and the maximum value was
98 dB (A); the average at this final time point was 85.19 dB
(A). Measurements of SPLs at different time points during
the classes are presented in Table 2.

After measuring the average intensity level of music
found in different types of dance classes at different time
points, we found that the street dance classes had the

Table |. Trainingundergone by participating dance teachers.

Education n %

Dance school 2 571
Physical education school 9 2571
Technological course indance 2 5.71
Classical ballet training [0 28.57
Masters course withemphasis on dance | 2.85
Dance schoolandclassical ballet training 2 5.71
Physicaleducationschoolandclassical ballettraining 5 14.28
Technologistindance andclassical ballet training I 2.85
Dance schooland physical education school 2 5.71
Other | 2.85
Total 35 100

Table 2. Distribution of sound pressure levels during dance
classes.

Beginning Middle End

of class of class of class

n % n % n %
<80dB (A) 19 543 13 37.1 6 17.1
80.1-85dB (A) 3 8.6 8 229 |7 48.6
85.1-90 dB (A) 7 20 7 20 6 17.1
90.1-95dB (A) 6 17.1 7 20 5 143
>95dB (A 0 0 0 0 | 2.9

Table 3. Averageintensity levels atdifferenttime points during
classes by the dance style

Beginning Middle End
of classdB (A) ofclassdB (A) of class dB (A)

Classical ballet 75.66 77.6 81.73
Jazz 75 83.4 86.25
Tapdance 86.25 91.5 91.25
Arabdance 78.54 83 77
Streetdance 89.50 89.66 91.33
Rallroomdance 84 87.33 84.66

highestlevels of sound intensity. Classical ballet classes had
the lowest sound intensity level (Table 3).

DiscussioN

Dance teachers are continually exposed to high
SPLs and may suffer hearing damage due to this exposure.
Furthermore, dance teachers do not generally undergo
periodic hearing checkups or control the sound intensity
during their classes.

Itis estimated that 25% of the population is exposed
to occupational noise and has some degree of hearing
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impairment (3). Dance teachers may be part of this group
although studies on this population are few.

Our study sample included mainly female
participants; this reflects the reality of most dance
schools and dance-related fields where female dance
teachers and students prevail. The gender issue is
noteworthy and men are rarely found, especially in
styles such as classical ballet, belly dancing, and modern
dance. One relevant factor is that dance performers are
not afforded the same prestige as performers of other
artistic activities such as theater and cinema (19). Thus,
many men take dance classesas an ancillary complement
to their acting in other areas, but do not dedicate
themselves to it professionally. This data was expected
and confirms the results obtained within in previous
literature (19).

Our study sample was also young and the elderly
were not present. The average age of the study subjects
was 31.5 years, and 9 professionals were aged over 40
years. Although this is a small number, the presence of
middle-aged dancers working on a daily basis as teachers
seems to shatter the myth that people need to abandon the
practice of dancing as they get older. Thus, we disagree
with the findings of previous studies, which indicate that,
eventoday, itis rare to find cases of older dancers working
professionally (19).

In terms of the training undertaken by teachers
(Table 1), we found that many of our study subjects
(51.42%) had trained in classical ballet at dance schools
although few had completed college degrees in the same
field. This can be attributed to the lack of higher education
courses in dance in Brazil. Specifically, in Rio Grande do Sul,
the first such course was only offered in 2002 at a state
university. In addition, the state capital only offered its first
graduate degree course in 2009 and the first batch of
students have not graduated thus far (20,21). Thus, it is
believed that the training profile of teachers will change in
the long run, with graduate students being absorbed into
the workplace.

In the present study, the average daily teaching load
was 4.48 h, but many teachers are exposed to high SPLs for
longer periods of time; this is because they reported using
high intensity music outside of the classroom in the
questionnaire. Continuous exposure to high SPLs can lead
to other adverse health effects besides hearing loss, such
aschangesrelated tosleep, breathing, anxiety, cardiovascular
function, the immune system, and fatigue (22). Therefore,
it is important that teachers are aware of the auditory and
extra-auditory effects due to noise.

Thus, we developed an extension project comprising

printed information that aimed to prevent hearing loss
induced by high SPLs.

Tables 2 and 3 show that the SPLs measured in some
of the classrooms were above the limits of acoustic comfort
forindoor environments; further, they were above the limit
of 85 dB (A). Analysis by dance style revealed that street,
tap, and ballroom dance classes had sound intensities
above 85dB (A). It should be noted that in tap dance, along
with the effects of music, the effects of metal hitting against
floor was also registered; this must have caused an increase
in sound intensity in the class rooms studied. Hence,
teachers were informed about the importance of lowering
music levels. Taking into account that high SPLs were also
used to improve class performance, we recommended that
teachers look at possible new ways to motivate students.

Our data are consistent with the findings of research
from health clubs registered in the city of Florianopolis
(SC), in which most of the SPLs measured were above the
recommended limits. That study found that 86% of
academies had average noise values above the legal limit

(16).

In a similar study conducted in the city of Curitiba
(PR), researchers found that SPLs ranged from 73.9 dB (A)
to 94.2 dB (A) and that the most common complaints
among teachers were tinnitus, muffled hearing, and
difficulties in concentration (23). High SPLs during the
lessons can, therefore, become a serious occupational
health problem for workers. Thus, we wish to highlight
once again that dance teachers do not undergo periodic
hearing tests and do not use individual protection equipment
asworkers in other fields (e.g., metallurgy, mechanics, and
wood sawing). Furthermore, dance teachers’ workplaces
are not submitted to audio checkups, in which SPLs are
measured.

Thus, it is believed that dance teachers should be
targeted for speech therapy. As is the case for all other
workers who are exposed to noise, they should be well
informed about the risks to their hearing (24). The role of
speech therapists in the area of worker’s health must not
be restricted to conducting audiometric evaluations. Speech
therapists must also explain hearing loss issues to help
prevent excessive noise exposure (19).

Hearing loss resulting from high intensity music may
be evolving into a significant public health problem because
increasing numbers of adolescents and young adults have
symptoms such as neurosensory hearing loss, tinnitus, and
hyperacusis (25, 26).

Previous studies on SPLs measured in dance classes
were limited in scope; future studies should look at sound
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intensity as well as hearing loss. Dance teachers are usually
exposed to music early in life, because training in many
styles including, forexample, classical ballet, begins in early
childhood. Individuals frequently go on to practice several
styles, and the teachers in our study sample reported that
they used music at high intensity to motivate students to
improve their performance. Thus, exposure to noise may
begin very early, and hearing loss and other symptoms
might affect individuals in childhood oradolescence.

Insummary, professionals exposed to high intensity
music at the work place should be informed about the
importance of using music at appropriate SPLs. These
teachers should also be helped to establish strategies for
their individual protection. Inaddition, dance shools should
have classrooms with better acoustic properties including
the use of noise-absorbing wall, floor, and ceiling materials.
Well-designed speakers should be used and placed in the
best position (17, 27).

CONCLUSION

The data obtained in this study shows that the
average SPLs used by dance teachers in their classes were
below or equal to the recommended limits. However,
analysis of intensities by the dance style revealed that noise
levels in several tap and street dance classes were above
85 dB (A).
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