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ABSTRACT

This research examines the self-perception of workers who are exposed to noise levels
considered harmful to human hearing health. We offer a descriptive analysis and the
data set of a large sample (N=955) of workers from all sectors of activity in Spain. The
variables analyzed in this study are: the noise level of the workplace, the use of hearing
protection or limitation of exposure time during the working day and the worker's own

perception of the quality of their hearing.
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Introduction

Noise induced hearing loss (NIHL) is the most common form of acquired deafness,
especially in industrialized countries. So much so, that the National Institute for
Occupational Safety and Health (NIOSH), a reference center for occupational health in
the U.S. reports that approximately 30 million Americans are exposed to daily noise
levels that are likely to result in hearing loss [1]. This disease ranks third among
pathologies involving years of life with disability after depression and unintentional
injuries [1]. It is essential to highlight that hearing loss significantly affects the quality
of life of those who experience it, especially in terms of their psychological, social and
emotional well-being [2]. From a social perspective, it can have various consequences
on interpersonal relationships and participation in group activities [3]. On the other hand,

multiple psychological variables associated with hearing loss have been identified, such



as depression, loneliness, anxiety, somatization, and deficits in socialization [4], with
depression being the psychiatric illness most commonly linked to hearing loss in adults
[5]. Although this connection does not imply a direct causal relationship, it raises the
possibility that lack of treatment for hearing loss may negatively impact the mental
health of those with hearing loss. It has even been observed that the presence of hearing
loss can generate socioeconomic repercussions, manifesting in lower wages and even
greater likelihood of unemployment for those who suffer from it [6,7]. These
psychological aspects of hearing impairment can condition our social relationship with
others, hence, apart from the objective medical diagnosis that can assess the level of
hearing of a person, the very perception of personal hearing can also condition our

human relationships.

Theory and selection of variables

Occupational exposure to noise: Noise level of the workplace

At present, in Spain, Royal Decree 286/2006 dated March 10, which updates Royal
Decree 1316/1989, is in force [8]. This regulation is harmonized with the European
Union regulations concerning the protection of the health and safety of workers who are
part of the EU. Specifically, this decree consists of twelve articles, two additional
provisions, a transitory provision, a derogatory provision, two final provisions and three
annexes. [ts main objective is to protect the health and safety of workers against the risks
associated with noise exposure, especially risks to hearing. This legal framework is
crucial, as it establishes minimum provisions to prevent or reduce noise exposure,
ensuring that risks are eliminated at source or reduced to a minimum. In addition, it
imposes on companies the obligation to implement a program of technical and
organizational measures to reduce noise exposure when the values established in the

decree itself are exceeded, specifically from 80dB (A scale) onwards [8].



Protective measures against occupational noise

In research on the use of personal protective equipment (PPE), earplugs o earmuffs, it
was found that workers who used hearing protection experienced less impairment [9].
The time of use of this equipment also influenced the results [10]. In addition, individual
risk perception is revealed as a determining factor in the use of PPE, according to studies
such as that of [11], where risk perception and the value of the outcome for hearing
preservation were the most significant predictors of the use of PPE against noise [11].
Other research suggests that education, employee motivation and the comfort of hearing
protectors are key factors in encouraging their use [12]. Regarding the time of exposure
to noise, there are studies that suggest that the harmful effect of noise is proportional to
the duration of exposure [13].
Data analysis

The initial sample consisted of more than 1,500 workers from different productive
sectors and branches of activity. The noise level of all workplaces was measured
according to Royal Decree 286/2006 and only those whose noise exposure level
exceeded 80 dBA were selected [8], forming a formal sample of N=955 individuals. In
addition, the workers who participated in the study completed a specific questionnaire
for the diagnosis of hearing loss published by the Spanish Ministry of Health [14,15].
This survey includes the existence of occupational protection against noise (time
limitation or use of personal protective equipment), as well as the assessment of hearing
itself, through the evaluation of the quality of communication, the consideration of the

minimum necessary volume of the TV set or the discomfort suffered by intense noise.



Study variables

Noise level at the workplace (NL)

To examine the results of the noise level measurements, we divided them into three
categories, following the guidelines of Royal Decree 286/2006 of March 10, 2006,
which deals with the protection of the health and safety of workers from risks related to
noise exposure [8].These categories are based on the measurement indicators LAeq.d

(daily equivalent noise level in dB):

1. Noise level M: Moderate (>80<85 dBA).
2. Noise level H: High (>85<87 dBA).

3. Noise level VH: Very High (>87 dBA).

Noise protection system

Two noise protection systems are considered:
1. Use of hearing protection : Use of earplugs or earmuffs. Two categories: Yes/No

2. Time limitation : Limitation on the number of hours of exposure to noise, e.g. by
rotating work stations during the workday or other time limitation. Two categories:

Yes/No

Self-perceived hearing level variables.

These are variables extracted from the protocols for the Evaluation of Occupational
Exposure to Noise published by the Spanish Ministry of Health for use in preventive

medicine [14,15].



1. Hearing Assessment (Do you hear well?): Yes/No

2. Communication Quality (In conversations with other people, do you feel that you
need them to repeat their words so that you can hear them correctly? that is, if you
consider that you ask other people to repeat what they say with some frequency because

of your hearing: Yes/No.

3. Necessary TV Volume (Do you need to increase the volume of the TV?), i.e., if the
worker considers that he/she frequently increases the volume of the TV because of poor

hearing: Yes/No

4. Intense Noise Annoyance (Are you bothered by intense noises?), i.e., whether or not
the worker considers that he/she is bothered by intense noises because of his/her hearing

ability: Yes/ No

Analysis and results

Noise level at the workplace

With regard to the noise level measured at the workstations, we found that 648 workers
are exposed to moderate noise (above 80dBA and below 85dBA), which represents
67.58% of the sample. 9.84%, i.e. 94 workers are exposed to high noise (between 85 and

87 dBA) and 22.30%, i.e. 231 workers are exposed to very high noise (above 87 dBA).

Noise protection.

Overall, 396 workers (41.46%) report using hearing protection and 142 (14.86%) limit
their daily exposure to noise. Taking into account the level of noise in the workplace,
workers exposed to moderate noise levels (between 80 and 85 dBA) are not required to
wear hearing protection equipment according to the labour regulations [8], although the

company is obliged to provide them with such protection. In the sample analysed, 264



workers, i.e. 40.74%, use hearing protection even though they are not obliged to do so.
In workplaces with high noise levels, 48.94% of workers use hearing protection, and in
workplaces with very high noise levels, the use of hearing protection decreases to
40.38%, when these workers are obliged to use protective equipment. With regard to
protection against noise by limiting the time of exposure, it can be seen that it is a
measure of protection that is scarcely used, with only 14.04% of workers using it in
moderate noise, 24.47% of workers using it in high noise levels and only 13.15% of

workers using it when they are subjected to very high noise levels.

Self-perception of hearing level

Generally speaking, as far as self-perception of hearing is concerned, the majority of
workers think that they hear correctly (77.69%), that their quality of communication is
good and that they do not need other people to repeat what has been said (79.58%), they
do not think that they should turn the TV volume up (77.90%) and they say that they are
bothered by intense noise (69.94%). In workers exposed to moderate noise, there is a
better self-perception of their hearing in all these ratios, as 78.24% say they hear well,
80.71% do not think that other people should repeat their words when conversing,
78.24% do not think they need to increase the volume of the TV and 70.37% are bothered
by loud noises. In contrast, workers exposed to very loud noise rate their hearing more
negatively, with 76.06% saying they hear well, 76.60% believing that they have no
problems with conversations and 67.61% are bothered by loud noise.

Complete data set.

The complete data set of the research is shown below.

Abbreviations: N Item ; PROT: Protection; HP:Hearing Protection; TL: Time Limited; S-A Hearing

Q: Self-assessment hearing quality; HA: Hearing Assessment; CQ: Comunication Quality; TV:Tv
Volumen; INA: Intense Noise Annoyance; M: Moderate; H:High; VH: Very High; N: No; Y: Yes.
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