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ABSTRACT

Night venues, characterized by elevated noise levels and late-night operations, present
various occupational hazards for staff. While noise exposure has been a subject of
research, its impact on workers’ quality of life, particularly sleep quality, remains
unclear. This study investigates the relationship between noise exposure and sleep
quality among DJs, aiming to inform future research and potential interventions.
Methods: This study employed a causal-correlational, non-probabilistic design. Data
were collected from a convenience sample of DJs in Valparaíso using a Sound Pressure
Level meter for noise assessment and the Pittsburgh Sleep Quality Index (PSQI)
questionnaire for sleep quality evaluation. Data analysis was performed using SPSS
software. Results: No statistically significant relationship was found between sleep
quality and gender within the predominantly young adult (approximately 20–30 years
old) sample. However, the PSQI data suggests a correlation between noise exposure
and poor sleep quality, with 100% of the studied DJs exhibiting indicators of poor
sleep. Conclusions: This preliminary study indicates a potential link between noise
exposure and compromised sleep quality among DJs working in Valparaíso night
venues. While the present findings highlight the potential impact of noise on sleep, the
non-probabilistic sampling method and limited sample size restrict the generalizability
of the results and the ability to definitively establish a causal relationship. Future
research with larger, more representative samples is recommended to further explore
this association and investigate potential contributing factors. Expanding the study
population will allow for a more robust analysis of the relationship between noise
exposure and sleep quality, and will help determine if the observed correlation reflects
a causal link.
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INTRODUCTION

The exploration of the complex relationship between noise exposure and
sleep quality is an interesting subject to explore. It is known that many people
present sleep disorders, thus the necessity of identifying the causes of this
problems.

This study focuses on the challenges faced by night workers, particularly
in noisy environments like nightclubs, where high sound levels can disrupt
sleep patterns.
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Noise

Noise is a psychological concept and is defined as sound that is unwanted by
the listener because it is unpleasant, bothersome, interferes with important
activities or is believed to be psychologically harmful (German-González
& Santillán, 2006), however, as it is dependent of the listeners perception
this noise definition is very subjective, for example, fairly loud sounds may
sometimes be viewed as desirable, while relatively soft sounds can be viewed
as noisy (Cohen & Weinstein, 1981), this indicates the necessity of an
objective measurement tool, thus the need of the concept of Sound Pressure
Level where the sound level meter provides measurements of sound pressure
level and displays it in units of dB (Katalin, 2018).

Sleep Quality

Good sleep quality is associated with a wide range of positive outcomes
such as better health, less daytime sleepiness, greater well-being and better
psychological functioning (Harvey et al., 2008).

On the other hand, a good sleep is necessary due to many reasons, this
has been previously studied and studies indicate that a positive relationship
has been found between sleep quality and performance in the attitude
area. In addition, proper mental functioning during wakefulness depends
on the regularity and efficiency of sleep, which not only improves cognitive
performance, but also increases well-being, stress tolerance and the ability to
face frustrations (Sáez et al., 2013).

Figure 1: Graphical abstract by biorender.

As it could be expected, sleep problems are quite common among night
workers (Ávila, 2016), however it is not widely known that night work can
be a factor for several diseases, such as gastric, cardiovascular, and sleep
disorders (de Castro & Mazzilli, 2004).

Some literature indicates that is important to consider that there is a
bi-directional relationship between sleep disturbances and mental health
(Clement-Carbonell et al., 2021), and other authors agree that not only does
poor sleep quality affect job performance, but high sleep debt also causes
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chronic fatigue (Chang & Peng, 2021). This condition, often associated
with shifts, is probably due to the desynchronization of circadian rhythm
or reduced sleep similar to jet lag syndrome (Ferri et al., 2016) therefore it is
important to clarify if the root problem of bad sleep quality is linked to noise
exposure or the night shifts itself, as studies have shown that individuals
engaged in shift work experience disturbed sleep and excessive sleepiness
relative to day workers (Drake et al., 2004).

Influence of Noise in Health

The neurosis, psychosis, and hysteria are frequent symptoms linked to
important exposures to noise (Mucci et al., 2021). Results have indicated
that 600 million workers are exposed to occupational noise. The effects of
exposure to loud noise at workplaces and other locations have been well
documented (Rahimi Moghadam et al., 2018) some literature states that
elevated levels of noise results in sleep disturbance among other adverse
effects (Cordova et al., 2013). The time exposure factor should also be
considered, as some authors indicate, acute exposure to noise has been linked
to some physical reactions in experimental settings, it is hypothesized that
long-term exposure to noise may have adverse effects on health (Babisch,
2000).

It is important to also mention noise-induced hearing loss, commonly as-
sociated with workplace noise but in reality caused any exposure that exceeds
a time-weighted average (TWA) of 90 dB regularly over a period of years
(Clark, 1992).

Influence of Sleep Quality in Health

About one third of the population prevails affected by poor sleep quality
(Zeitlhofer et al., 2000) if the high prevalence of sleep disturbances and
the close relationship between sleep and quality of life, sleep quality can be
regarded as an important indicator of quality of life (Lin et al., 2016).

It is widely known that insufficient and poor-quality sleep represent
high-risk factors for health; sleep has also been associated with risk-taking
behavior, accidents, increased mortality rates, and diminished quality of life
(Darchia et al., 2018).

Other authors also state that evidence has confirmed the widely held
belief that sleep health, characteristically defined as quantity and quality, is
important for a range of health and well-being outcomes, across the entire
lifespan. Sleep disturbances and insufficient sleep have been shown to be
associated with a variety of chronic diseases (Simonelli et al., 2018).

Taking this into account it is safe to assume that sleep quality can affect
both quality of life and productivity in individuals (Ghalichi et al., 2013) and
for quite some time, sleep disorders have been a health, welfare and social
problem that requires close monitoring and prevention (Garbarino et al.,
2016). The fact that multiple authors have propose that sleep problems may
be a relevant risk factor for occupational injuries (Uehli et al., 2014) indicates
that there is an underlying problem that should be clearly addressed.
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Exposure

Although work related hearing disturbances have a higher incidence in the
activities of manufacturing, extraction, and construction industries, there
are profession where sound emission is the foundation of their activity,
particularly music (Patacas, 2024). In this case, the nightclub industry is
just like this last one, a unique work environment and differs from other
noisy industries since the source of noise, that is, the loud music cannot be
eliminated as it is expected by patrons (Kelly et al., 2015).

Studies indicate that, due to the nature of their job, it is between 10 pm
and 3 am that the noise exposure level goes above 85 dBA (Lee, 1999).
A review of previously published data found the geometric mean of sound
levels in concert halls and arenas to be 103.4 dBA (Gunderson et al., 1997)
showing alarming values if we consider that noise exposure levels ≥ 85
dBA are associated with Occupational Noise-Induced Hearing Loss
(Ntlhakana et al., 2021).

Analyzing this with data from Chile some researches do conclude that
discotheques are one of the places with the highest noise pollution (Paltzer
et al., 2007). Previous research indicates that background noise levels tend
to increase from happy hours to peak hours in multiple pubs and bars
(Ming To & Awl, 2019), which raises the question: does this tendency
replicate in Chile? And is there a connection between this and the sleep quality
of DJs?

METHOD AND MATERIALS

This research is designed to be correlational where the variables of study
are noise, sleep quality and DJs, given the circumstances in which the study
is performed the structure aims to a quantitative, nonexperimental study,
considering a causal-correlational investigative design.

The groups of study were not randomly selected and consist of DJs who are
likely to be exposed to high sound pressure levels in the region of Valparaiso,
Chile. In order to determine the pressure levels a sound pressure level meter
was used to measure the sound pressure levels in the worker’s workstation
during the subject’s work shift. Along with these measurements, a Pittsburgh
Sleep Quality Index (PSQI) questionnaire was given to the participant to
answer. After the measurement was done and validated it was exported to
be later analyzed with the other variables

On the other hand, The Pittsburgh Sleep Quality Index (PSQI) is a
questionnaire that measures sleep quality across seven areas. Scores range
from 0–21, where higher scores indicate worse sleep quality; a score above 5
suggests poor sleep quality. Once all the questionnaires were retrieved, they
were scored and registered in the SPSS software.With the data from the sound
pressure level meter and the PSQI questionnaire collected and paired a careful
analysis was made to determine if the exposure to high sound pressure levels
has a relation with the sleep quality of the exposed workers.

The population to be studied corresponds to DJs, in order to narrow the
studied group, the selection of subjects will correspond to DJs from the city
of Valparaiso that work in places that host events focused on the university
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population. Due to the relatively low population of DJs in the area of study
the experiment consists of a non-probabilistic sampling. As previously stated,
all data was analyzed through the statistical analysis software “IBM SPSS
Statistics”.

RESULTS

The sound pressure levels obtained from the measurement indicate Lmin,
Lmax and Leq in dB(A) of 81.7, 109.1 and 99.2, this value confirms the
exposure to occupational noise.

Figure 2: Sound pressure level measurement. Leq = 92.2 dB(A).

The Pittsburgh Sleep Quality Index (PSQI) was used to determine if this
exposure was reflected in the sleep quality of the individuals working as DJs.
The Figure 3 show the components analyzed in the PSQI, this data allows to
identify which components are affected the most by the exposure to noise.

The most affected components of sleep quality. The subjective sleep quality
chart shows that 80% of the studied group indicates a fairly bad sleep quality,
whilst the other 20% indicates that they have not seen their sleep quality
compromised by the noise exposure during their work.

The sleep latency chart shows concerning data, 20% of the population sees
significant problems while trying to fall asleep, while the other 80% of the
population is situated in the second highest score for bad sleep quality.

The sleep duration chart shows differences on the population, 20%
indicates a duration of 7 or more hours of sleep, while 40% indicates a
range between 6 to 7 and the other 40% indicates a sleep duration of 5 to
6 hours. This data could be analyzed in future research with the average sleep
duration of the general population, to discard or prove if the sleep duration
is an underlying problem of the noise exposure or a generalized problem.
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Figure 3: Use of sleep medication (not during past month, less than once a week, once
or twice a week, three o more times a week); sleep disturbance (0, 1–9, 10–18 and 19–
27); Sleep efficiency (< 65%, 65–74, 75–84, >85%);Sleep latency (0, 1–2, 3–4 and 5–6);
Subjective sleep quality (very good, fairly good, fairly bad and very bad).

The sleep efficiency chart shows relatively good values, with 60% of the
population showing an efficiency above 85%, followed by the other 40% of
the population with an efficiency ranging from 75% to 84%. Just like the
previous chart, this data could also be corroborated with data obtained from
the general population, to discard or prove if this problem is inherent to the
noise exposure or a generalized problem.

The sleep disturbance chart shows problems while sleeping, where 60% of
the studied group identifies occasional problems during their sleep, and the
other 40% indicates recurring problems.

The use of medication chart shows the crude data of how often the studied
group has needed the use of sleep medication, here, 20% of the participants
recognizes that they have used medication at least once or twice a week, while
the remaining 80% indicates no usage of sleep medication.

And the final chart of daytime disfunction shows 60% of the population
indicating mild issues while carrying out their daily activities, and the
remaining 40% shows frequent/moderate issues while performing their
routinary activities.

With this information the results show a concerning value of the whole
study group having a bad sleep quality, where the most prominent problems
are the sleep latency, sleep disturbances and daytime disfunction. As
previously stated, the literature indicates that sleep quality can be seen as
a direct indicator of quality of life, and the data collected proves the evident
relation between the noise exposure and the resulting sleep latency problems,
sleep disturbances and daytime disfunction.

This study faced several limitations that should be considered when
interpreting the results. The limited number of participating Pubs reduced the
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representativeness of the findings. Another key challenge was the availability
of the Pubs for noise measurements, which constrained the opportunities for
data collection. Additionally, restricted operating hours limited the ability to
gather data during peak and off-peak times, potentially missing critical noise
variations. Addressing these limitations in future studies could improve the
reliability and applicability of the results.

CONCLUSION

The results of the study on sleep quality in DJs exposed to nighttime noise
show a concerning trend of poor sleep quality across the entire studied
population. The data indicates that most participants experience significant
problems in key areas such as sleep latency, sleep disturbances, and daytime
dysfunction, highlighting the relationship between noise exposure and these
issues. While some indicators, such as sleep efficiency, show relatively
good values, sleep latency and disturbances remain predominant problems.
Additionally, the use of sleep medication should be closely looked at, and
daytime dysfunction values are alarming. These results suggest that nighttime
noise exposure has a significant impact on sleep quality and, consequently, on
the quality of life of DJs, justifying the need for further research to confirm
these findings and develop appropriate solutions.

The main concern of the study has been mostly confirmed, however the
data collected quantity is nowhere near to the desired for this type of study,
thus the need to elaborate further research on the addressed problem.
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