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REFLECTION
Who protects the workers’ voice in noisy
occupational environments?

¢Quién cuida la voz en los ambientes laborales ruidosos?

Henry David Tovar-Rios*“=" Yennifer Paola Albarracin-Villarreal Marlon Steve Gutiérrez-Parra*
Yulieth Daniela Patifo-Cano! Laura Sofia Pérez-Fuerte! Ela Solano-Diaz?

* Corporacion Universitaria Iberoamericana - Faculty of Health Sciences - Speech-Language Pathology - Bogota D.C.- Colombia.

Abstract

In heavy industry, continuous exposure to high noise levels compels workers to repeatedly raise their voices
to communicate, causing vocal fatigue and dysphonia. In the metallurgical industry, where machinery
generating constant, high-intensity noise is used, workers face higher vocal effort demands because commu-
nication is fundamental for operational safety. This can lead to voice disorders that impact physical health
and, consequently, occupational performance.

This article describes the experience gained during the development of a social and community wellness
project focused on improving vocal health in a noisy work environment, namely a metallurgical company.
The objective is to reflect on the importance of designing and implementing voice care protocols in noisy
work environments, recognizing that voice protection must be a priority in heavy industry occupational
health programs and that a comprehensive approach to the factors affecting the voice in these work envi-
ronments requires an interdisciplinary approach involving specialists in occupational health and safety and
speech-language pathology.

Resumen

En la industria pesada, la exposicidn continua a altos niveles de ruido obliga a los trabajadores a elevar
de manera constante el volumen de su voz para comunicarse, provocando fatiga vocal y disfonia. En la
industria metalurgica, donde se utiliza maquinaria que genera ruido constante y de alta intensidad, los
trabajadores tienen una mayor exigencia de esfuerzo vocal porque la comunicacién es fundamental para
la seguridad operativa. Esto puede derivar en trastornos de la voz que afectan la salud fisica y, por tanto, el
rendimiento profesional.

En el presente articulo se describe la experiencia vivida durante el desarrollo de un proyecto de bienestar
social y comunitario enfocado en mejorar la salud vocal en un ambiente laboral ruidoso como lo es una
empresa metalurgica con el fin de reflexionar sobre la importancia de disefiar e implementar protocolos de
cuidado de la voz en ambientes laborales ruidosos, reconociendo que la proteccion de la voz debe ser una
prioridad en los programas de salud ocupacional en la industria pesada y que el abordaje integral de los
factores que afectan la voz en estos entornos laborales requiere un enfoque interdisciplinario que involucre
profesionales especializados en salud y seguridad del trabajo y en fonoaudiologfa.
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Introduction

In heavy industry, workers are exposed to high levels of background noise, which, among
other negative effects, forces them to constantly raise their voice to communicate. This
phenomenon is known as the Lombard reflex—an involuntary increase in vocal effort
(speaking louder, with a higher pitch, longer syllables, and a shift of speech energy to
higher bands) in the presence of noise.’

In the metallurgical industry, where machinery generating constant, high-intensity
noise is used for smelting, rolling, and machining tasks, workers face higher vocal effort
demands because communication is fundamental for operational safety. This sustained
vocal effort can lead to voice disorders that affect physical health and, consequently,
work performance.’

Distinguishing between voice production (external factors contributing to situational
communicative circumstances, such as noise in a metallurgical company) and voice
production response (internal factors or capacities of the speaker) is essential, as this
distinction will make it possible to understand that voice alterations in heavy industry
workers go beyond excessive voice use in terms of volume and pitch, representing an
adaptive response of their phonatory system to an acoustically aggressive environment?
Moreover, implementing voice health prevention and promotion programs that include
vocal hygiene strategies, vocal training, and ergonomic adaptations to support healthy
voice use under adverse working conditions is essential to reduce the risk of voice
disorders among these workers.” However, despite its importance, vocal health is often
underestimated and neglected in occupational health programs, so occupational health
policies must recognize this issue and promote effective interventions to protect workers.

It should be noted that the response to vocal demand is intensified by the absence of acoustic
control measures and a lack of training on proper voice use. According to Aguilar et al.,*
regarding heavy machinery operators, prolonged noise exposure not only affects the
auditory system but also directly impacts vocal function by forcing individuals to adopt
strained and unhealthy speech patterns to maintain effective communication. Therefore,
incorporating vocal evaluation protocols and voice health promotion strategies adapted
to the environmental conditions and communication dynamics of these work settings
is essential to reduce the risk of occupational voice disorders and ensure healthier, more
sustainable working conditions.

Speech-language pathologists are the professionals best suited to evaluate, design,
and implement these voice care strategies, as they play a major role in the prevention,
evaluation, and treatment of communication disorders, particularly in high-noise
work environments such as those of heavy industry. Their intervention is grounded in
fundamental concepts of vocal function and encompasses identifying risk factors related
to voice use, carrying out vocal hygiene programs, and providing guidance on workplace
adaptation to mitigate the impact of noise.

Explaining the interaction between the environment and the response of the phonatory
apparatus requires utilizing the concepts of “vocal load - vocal loading,” which later con-
ceptually transitioned to vocal demand and response to vocal demand. These concepts,
explained above, enable speech-language pathologists to optimally address occupational
voice conditions.”* This highlights the value of speech-language pathology interventions
in mitigating the risks associated with voice use in noisy work environments.
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Importance of speech-language pathology interventions to mitigate risks
associated with voice use in noisy work environments

Aliterature review on noise and health showed that studies addressing this topic focus
on preventing noise-induced hearing loss** and evaluating auditory perception and vocal
use in non-industrial settings, such as education and healthcare.®’® No intervention
protocols integrating vocal hygiene, vocal training, or ergonomic adaptations in noisy
work environments like those in heavy industry were found. However, papers on voice
health promotion strategies targeted at groups with high vocal demand, such as teachers
or healthcare professionals, were identified."

Although numerous descriptive studies exist on noise exposure in mining and indus-
tries such as construction, aluminum, and bottling, and multiple epidemiological
surveillance programs and vocal health audits have been implemented,” ** there are no
studies confirming the efficacy of interventions specifically designed to protect the voice
of workers exposed to high noise levels in industrial plants.” This gap remains even
though countries like Colombia legally recognize various ear diseases and phonation
problems as occupational diseases.” This situation may be due to the constant presence
of noisy machinery and continuous shifts in work tasks, which complicate the implemen-
tation of targeted voice care measures.

This reflects a significant issue because, due to the nature of the metallurgical industry,
constant voice use generates a sustained response to vocal demand that can lead to vocal
abuse and, potentially, vocal hyperfunction.” Furthermore, while scientific literature has
shown that prolonged noise exposure not only affects hearing—causing occupational
hearing loss—but also increases vocal fatigue,” this interaction between noise and vocal
demand remains underestimated in many corporate occupational practices.

Vocal fatigue in industrial settings manifests primarily as peripheral fatigue (affecting
vocal fold tissues due to prolonged vibration) and neuromuscular fatigue, reducing
the worker’s phonatory efficiency. Consequently, designing and implementing voice
care protocols that include the prevention of vocal cord disorders, the use of hearing
protection, education on proper voice use, and the optimization of communication is
fundamental in these work environments, recognizing that voice protection must be a

2,14-16

priority in heavy industry occupational health programs. This approach will preserve
workers’ vocal health, improve communication quality, and prevent occupational diseas-
es associated with both voice and hearing, thereby demonstrating that vocal protection is
as important as hearing protection in noisy industrial environments.

This reflection arises from the experience gained during a social and community
welfare project focused on communicative well-being within the context of occupa-
tional health. The project was carried out at the Bogotd headquarters of the Compaiiia
General de Aceros as part of a formative practicum of the speech-language pathology
program at the Corporacién Universitaria Iberoamericana. Compafifa General de Aceros
is a Colombian company with a presence in 5 cities across the country (Bogot4, Cali,
Bucaramanga, Medellin, and Barranquilla) and more than 40 years of experience in the
steel industry, specializing in the transformation, manufacturing, and commercialization
of metal-mechanic products for various productive sectors. Processes such as cutting,
machining processes, drilling, assembly, and finishing of metal parts are developed in
its plant. These activities involve the constant handling of heavy materials, the use of
high-precision tools, and the operation of heavy machinery, generating noise levels that
range between 80 and 95 decibels (dB).
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The project addressed hearing and voice health and was developed in three phases:
observation, implementation, and evaluation of results.

Phase 1: Observation

During this first phase, work environment screening protocols were implemented, which
included sound level metering and non-participant observation. Noise levels were found
to reach 85 dB and even exceed 95 dB in specific areas, a value 10 dB above the maximum
level permitted limit in Colombia.”

Subsequently, considering the structural and environmental characteristics of the
company, as well as employee attitudes, a perceptual checklist was conducted to identify
and characterize the population based on communication needs within their work
environment. This evaluation demonstrated that the company had hearing protection and
care protocols in place and that administrative staff reported no communication needs.
However, these protocols were not yet consolidated but were, in fact, under development.

Although this is the third project developed by the Speech-Language Pathology
program of the Corporacién Universitaria Iberoamericana at Compafiia General de
Aceros, it is the first to address the vocal dimension by considering the vocal risk derived
from environmental noise. Previous experiences prioritized the auditory dimension,
resulting in a partial approach to communication needs. This situation aligns with what
is reported in the literature, where only two papers addressing the effect of noise on voice
in high-noise exposure occupational environments were identified.

The first paper is a literature review in which Aguilar et al.” identified the effects of noise
on the health of construction workers who operate heavy equipment daily. The second is
aresearch carried out by Ubrig-Zancanella et al.”’ that investigated whether metallurgical
workers are at risk of developing vocal disorders and whether they are related to their
work environment. Both studies establish that occupational noise is a relevant risk factor
in the development of voice disorders.

It is worth noting that the first project developed by the Corporacién Universitaria
Iberoamericana at Compaiifa General de Aceros aimed to implement an effective
communication program for employees through activities focused on hearing, vocal, and
communicative care to optimize job performance. The second project aimed to strengthen
self-care practices in hearing and vocal health among workers at the same company,
based on promotion and prevention strategies designed to reduce the risk of hearing and
vocal disorders derived from working conditions.

Phase 2: Implementation

In the second phase, strategies were designed to prevent vocal disorders in both
specialized equipment and heavy machinery operators and the remaining plant
personnel. The design of these strategies took into account factors such as the number
of workers, the time operators handled machinery during their shifts, the spaces
available for conducting voice care activities, and the operators’ motivation to improve
their vocal hygiene and care habits. Accordingly, dynamic and educational activities
were carried out, focusing on promoting healthy vocal hygiene habits and preventing
occupational voice disorders. These activities included games and contests, as well as
the distribution of informative flyers and brochures.

According to the relevant literature search, there are no studies on the design and
implementation of occupational voice care protocols in heavy industry, which highlights
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alatent need to generate knowledge regarding speech-language pathology practices in
industrial sectors with high noise exposure.

The strategies implemented in Phase 2 contributed to ensuring the effectiveness of the
interventions, as they were carefully designed under health promotion and prevention
principles. Their content, format, and methodology proved appropriate for the plant
operators’ work context, demonstrating their relevance for projects focused on vocal care in
occupational environments with high noise exposure. A key aspect for the project’s success
was the adoption of the recommendations provided, which was made possible by the
interdisciplinary work carried out with the company’s occupational health and safety team.
Furthermore, the joint design and implementation of the interventions by occupational
health and safety professionals, speech-language pathology students, and the faculty
member in charge guaranteed that they were relevant and applicable to the company’s
work environment. Consequently, workers not only showed a willingness to participate in
the activities but also made positive changes regarding vocal and auditory self-care. This
positive and receptive response from the workers validated the relevance of the implemented
strategies to improve the communicative aspect of their work environment.

Finally, it should be mentioned that the favorable results obtained with the project are
also a product of interdisciplinary collaboration. The integration of the speech-language
pathology team with the occupational health and safety area allowed a comprehensive
approach to the factors affecting the voice in a noisy work environment like the one
heavy industry workers are exposed to. This synergy was reflected in the combination of
skills from both disciplines to solve collective problems.*

Phase 3: Evaluation of results

In the final phase of the project, following the completion of the activities and training
sessions and the distribution of informative materials, a 10-question survey was admin-
istered to both administrative staff and plant workers. This survey aimed to determine
the impact that the presence of speech-language pathology students in the company
had on their perception of vocal health and care within their work environment. The
questionnaire was designed based on the perceived morbidity survey administered prior
to the project’s inception, which inquired, among other aspects, about the acquisition of
knowledge regarding vocal and auditory care in noisy occupational environments, habit
changes, vocal hygiene improvement, and the relevance of implementing similar projects
within the company in the future.

Based on the responses obtained, it is worth noting that the project had a positive
impact, as 80.0% of the workers expressed that the implemented actions and the
acquired knowledge were relevant and effective in promoting voice care habits in
their work environment, thereby preventing related disorders. This demonstrates that
speech-language pathologists play a fundamental role in preventing auditory and vocal
risks and in creating occupational protocols for auditory and vocal health promotion
within the metallurgical industry.

Itis essential to recognize that when conducting interventions in these environments,
speech-language pathologists are also exposed to the same adverse working conditions
as the rest of the personnel (i.e., high noise levels, environments with particles or toxic
substances, abrupt temperature changes, and the need for communication in noisy
spaces, among others). Consequently, intervention protocols should not only focus on
recommendations for the working population, but they must include protection and self-

Rev. Fac. Med. | https://doi.org/10.15446/revfacmed.v74.120662 5/8



REVISTA DE LA FACULTAD DE MEDICINA Safe voice in noisy environments

care strategies for these health professionals. Ignoring this aspect may compromise not
only their short-, medium-, and long-term auditory and vocal health but also the quality
and continuity of their interventions. Furthermore, the practice of speech-language
pathology in these contexts demands specific preparation and safety measures that
guarantee both the effectiveness of interdisciplinary work and their own well-being as
an active part of the work environment. This implies considering aspects such as the

use of custom hearing protectors, the implementation of vocal rest periods, ergonomic
adaptations, and continuous training in occupational risk prevention.”

In short, within these work environments, the speech-language pathologist is not only
a professional involved in preventing auditory and vocal disorders but also a worker
exposed to the very risks they seek to mitigate. Therefore, occupational health programs
and protocols must encompass their comprehensive protection as part of the risk
management system in heavy industry through strategies such as the use of earplugs or
hearing protectors in areas with noise levels >85 dB,’ the implementation of routine vocal
rest periods, and the permanent availability of resources necessary for proper hydration
during interventions or training sessions. This goes hand in hand with the use of personal
protective equipment such as helmets, safety glasses, hearing protectors, and boots, in
compliance with current occupational safety regulations.’

Within the context of occupational health, speech-language pathologists are also
responsible for several actions necessary to safely and effectively prevent, evaluate,
and intervene in risks. These include identifying auditory risks, speech intelligibility
problems, and communication barriers, as well as designing and conducting vocal
care workshops, audiological evaluations, and training sessions on the correct use of
hearing protectors to improve communicative well-being and prevent occupational
injuries and illnesses.*

Conclusions

The development of this project demonstrated that interdisciplinary work between
speech-language pathology and occupational health and safety specialists is essential
to comprehensively address communicative risks in noisy work environments such
as those found in the heavy industry. Collaboration between professionals from both
disciplines enabled the creation of contextualized strategies that effectively responded to
the needs of the work environment. Nevertheless, a marked lack of scientific evidence to
guide specific vocal interventions in these scenarios persists, thus limiting the scope and
sustainability of the implemented actions and revealing the need to strengthen applied
research in occupational vocal health for protocol development

Similarly, an imbalance was identified in occupational interventions, where auditory
care has historically been prioritized over vocal care, ignoring that both aspects are
equally compromised in environments with high noise levels. Designing and implement-
ing surveillance and control protocols directed at vocal health that involve evaluation,
prevention, and education measures on appropriate voice use is essential.

Voice must be considered a key functional resource in highly demanding industrial
settings, such as metallurgy, and its protection, framed within occupational health and
safety regulations, constitutes a right for all workers.
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