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ABSTRACT

Given the practically omnipresent exposures to loud sounds —wanted and unwanted- the
challenge to prevent hearing loss and tinnitus remains significant. The high rate of these
conditions casts doubt on the effectiveness of preventive interventions. Today we have
fewer obstacles and more tools than before. Two approaches will be discussed. The first
includes research methods to evaluate the effectiveness of preventive interventions. The
second focuses on the expansion of science communication efforts to: a) improve
awareness of the negative effects of noise and ways to prevent these among the general
public, and b) to motivate individuals and organizations to act.
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INTRODUCTION

This lecture will focus on recent examples from hearing loss research conducted at the
National Institute for Occupational Safety and Health (NIOSH) in the areas of:
1. risk identification and characterization, particularly regarding chemical exposures and
non-Gaussian noise;
2. implementation and evaluation of effective interventions to prevent the auditory effects
of noise;
3. expansion of science communication efforts to reach the general public.

MATERIALS AND METHODS

Study Design
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1. Towards identification and characterization, particularly related to chemical exposures
and non-Gaussian noise.

Certain chemicals commonly present in the workplace may affect hearing even in the
absence of noise (Johnson and Morata, 2010). In addition, reports from animal experiments
demonstrate that chemicals can interact synergistically with noise or potentiate its effects.
The interaction is modified by several factors, including the temporal distribution of the noise
exposure (Fuente et al., 2018). NIOSH has participated in a series of field studies which
measured exposure to noise, solvents, and fuels and collected hearing data. Work to
identify and characterize occupational chemical ototoxicity continues, as well as study of
damage risk criteria for complex noise (Zhang et al., 2020).

2. Towards the implementation and evaluation of effective interventions to prevent the
auditory effects of noise.

While many workplaces comply with legal or obligatory requirements and implement

recommended hearing loss prevention interventions, noise-induced hearing loss remains one

of the most common occupational conditions. A gap exists in research to evaluate the

effectiveness of recommended actions. NIOSH has addressed this gap using two different

approaches:
2.1. By conducting research, including broad systematic reviews, on the
effectiveness of interventions to prevent occupational noise-induced hearing loss;
2.2. By creating an award program, the Safe-In-Sound Excellence in Hearing Loss

Prevention Award™ (https://www.safeinsound.us/) to identify and honor excellent real-
world examples of noise control and other hearing loss prevention practices and
innovations which have demonstrated effectiveness.

3. Towards the expansion of science communication efforts to reach the general public.
Public health agencies have traditionally enjoyed the respect and trust of the community, but
the proliferation and widespread availability of information is changing the landscape. The
public demands greater transparency, responsiveness, and accountability, and organizations
must respond with authenticity and engagement in order to maintain the public’s confidence.
Social media channels have emerged as an effective platform for public health
communication, and health communication specialists are integral to framing and delivering
appropriate messages. However, scientists cannot remain disconnected from this process.
NIOSH has been a pioneer in the use of social media platforms, including a multicomponent
strategy to expand noise content into Wikipedia. While NIOSH has dedicated
communications personnel who manage much of its social media presence, some hearing
scientists personally direct their own online efforts.

RESULTS

1. Towards identification and characterization, particularly related to chemical exposures
and non-Gaussian noise.

Existing evidence has prompted the proposal of new guidelines and standards on hearing
loss prevention in the US and abroad. In 2018, the Occupational Safety and Health
Administration and National Institute for Occupational Safety and Health jointly published the
Safety and Health Information Bulletin Preventing Hearing Loss Caused by Chemical
(Ototoxicity) and Noise Exposure. Since 2019, the American Conference of Governmental
Industrial Hygienists’ Threshold Limit Values® publication includes an ototoxicity notation to
alert the occupational health community. NIOSH is an active contributor to the International
Ototoxicity Management Group
(https://www.ncrar.research.va.gov/ClinicianResources/IOMG.asp), leading the subgroup on
occupational and environmental exposures. Work to identify and characterize damage risk
criteria for complex noise is ongoing.
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2. Towards the implementation and evaluation of effective interventions to prevent the
auditory effects of noise:

2.1. The effectiveness of interventions to prevent occupational noise-induced hearing loss
has been examined by Cochrane Systematic Reviews. The first review was
published in 2009 (Verbeek et al., 2009). Because this is a dynamic area of research,
the review was updated in 2012 and 2017 (Tikka et al., 2017). Several noise control
studies showed a reduction in noise levels, but when only machinery noise levels are
measured, it remains unclear how much the worker’s exposure has been reduced. A
few studies found evidence that training in the correct insertion of earplugs resulted
in better noise reduction, at least in the short term. While examining the need to
update this broad review it became clear that research on the effectiveness of
interventions to control for the risk of workplace noise was focused on hearing
protection fit-testing technologies. A new Cochrane Review on that specific
intervention is nearly complete (Morata et al, 2021). Systematic reviews highlight the
need for more intervention effectiveness research in the field.

2.2. The Safe-in-Sound award process has resulted in high quality field data related to
noise exposure monitoring and successful noise control outcomes. Award winners
implemented innovative interventions which reduced noise levels such that fewer
workers needed to be enrolled in hearing conservation programs, or even led to the
elimination of the need for a hearing conversation programs altogether (Meinke and
Morata, 2012). In an effort to more widely disseminate the practicality, feasibility, and
significant individual worker impacts of noise control in the workplace, a few strategies
and examples of outcomes have been made available at www.safeinsound.us.

3. Towards the expansion of science communication efforts to reach the general public.
NIOSH hearing loss prevention scientists have been successful in achieving public
engagement through outreach on social media platforms such as a science blog
(https://blogs.cdc.gov/niosh-science-blog/ ), Instagram, Twitter (@NIOSHNoise), and
Facebook. Targeted efforts to expand hearing loss prevention content on Wikipedia has
resulted in millions of views of relevant pages related to hearing and acoustics (Morata and
Chadha, 2019). These activities have identified new and effective approaches that may be
beneficial to the scientific community.

CONCLUSION

Over the past decades, international efforts directed at raising awareness of noise as a
hazard, reducing the risk of occupational hearing loss, improving the use of hearing
protection, and advancing measurement and control technologies have generated
measurable results. Yet, noise remains a prevalent workplace exposure and remains the
number one modifiable risk factor associated with acquired hearing loss. NIOSH continues
to work towards preventing the effects of noise and ototoxicants at work, and providing
resources to assist safety and health professionals in their hearing loss prevention efforts.
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DISCLAIMER

The findings and conclusions in this report are those of the author and do not necessarily
represent the official position of the National Institute for Occupational Safety and Health,
Centers for Disease Control and Prevention. Mention of any company or product does not
constitute endorsement by the National Institute for Occupational Safety and Health (NIOSH),
Centers for Disease Control and Prevention (CDC).
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