INTRODUCTION

National Research Agenda for the Prevention of

Occupational Hearing Loss

Occupational hearing loss is the most
common work-related injury in the United
States. Although the estimates vary, it is
thought that ~22 million U.S. workers are
exposed to hazardous noise levels at work,
and an additional 9 million are exposed to
ototoxic chemicals, which also can lead to
hearing impairment. A significant but un-
known number of workers have suffered a
work-related hearing loss. The problem crosses
many  occupational  sectors,  including
manufacturing, construction, transportation,
agriculture, and the military. Hearing loss re-
sulting from noise or chemical exposures is
permanent. It is also preventable. In addition
to hearing loss, many workers suffer from noise-
induced tinnitus (ringing in the ears) and face
the possibility of noise-related accidents and
other adverse health effects.

Most occupational hearing losses develop
gradually as the result of metabolic processes
due to chronic exposure, but hearing loss can
also develop instantaneously from acoustic
trauma, in which a single, hazardous noise
mechanically damages the delicate structures
of the ear. When the Occupational Safety and
Health Administration (OSHA) issued its
hearing conservation amendment in 1981,
the agency estimated that, at that time, more
than 1 million workers in the manufacturing
industries had developed a material im-
pairment of hearing. Noise is the most com-
mon hazard that leads to occupational hearing
loss; but exposure to solvents, metals, asphyxi-

ates, pesticides, heat, and other physical or
chemical agents also may affect workers’
hearing. Hearing damage is cumulative and
often does not become apparent until substan-
tial, irreversible injury has occurred.

The type of hearing loss caused by noise or
chemical exposure is categorized as sensorineu-
ral. Vulnerable sensory cells and nerve fibers in
the cochlea are slowly damaged and destroyed.
Neural signals transmitted to the brain for
interpretation as sound are diminished or lost.
No treatment exists to reverse or repair the
effects of noise or chemical exposures on the
auditory system.

Hearing impairment has significant con-
sequences for workers, both on and off the job.
A diminished ability to communicate with
coworkers or monitor sounds in the work
environment (e.g., warning signals, equipment
sounds, backup alarms) can reduce productivity
and place workers at increased risk for acci-
dents. The increased effort required for com-
munication can cause stress and fatigue.
Quality of life may be diminished as the
hearing-impaired individual faces difficulty
communicating with family and friends and
misses such pleasures as enjoying music, hear-
ing children’s voices, and listening to sounds in
nature. It is not unusual for hearing im-
pairment to lead to social isolation and depres-
sion. In addition to the difficulties posed by loss
of hearing, other adverse effects of exposure
(such as tinnitus) may further increase a work-
er’s debilitation.
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In 1996, the National Institute for Occu-
pational Safety and Health (NIOSH) estab-
lished the National Occupational Research
Agenda (NORA) as a framework to guide
research and focus efforts to prevent work-
related illness and injury. The NORA program
is a partnership that seeks to involve all stake-
holders in occupational safety and health, in-
cluding businesses, worker organizations,
professional societies, universities, and govern-
ment agencies. Over 500 organizations and
individuals outside NIOSH contributed to
the development of the original research agen-
da. The NORA goal is to identify the most
critical workplace hazards and work together to
address them.

The original NORA program identified 21
research priorities based on the number of
workers at risk, the severity of the hazard or
outcome, and the probability that new research
would have an impact on reducing the particular
illness or injury. Occupational hearing loss was
included among the original priority areas. In
2006, NORA was reorganized by industrial
sectors. Because noise exposure affects so
many different industries, hearing loss was
retained as a NIOSH cross-sector program
that addresses NORA sector priorities.

The NORA Hearing Loss Team was
tasked with developing a national research
agenda for the prevention of occupational hear-
ing loss. Each team member contributed to the
original draft, which continued to evolve over
time. The current document represents the
culmination of several years of deliberation
and revision. In 2009, the document was up-
dated and expanded to reflect progress in noise-
related research over recent years.

This white paper is organized into two
primary sections. The first outlines areas in
which the adverse consequences of occupational

noise require further definition. Research is still
needed to estimate the prevalence of noise and
other ototoxic exposures in the workplace, to
measure progress in reducing or eliminating
those exposures, to define the risk posed by
various agents, and to understand the mecha-
nisms of damage. In addition, there are unre-
solved questions regarding the auditory and
extra-auditory effects of noise and other occu-
pational exposures on workers, as well as the
personal and professional impact of these effects
on workers. The second section outlines re-
search needed to address the problem through
prevention programs. These programs have
many aspects, including noise measurement
and control, hearing protection, audiometric
monitoring, training and motivation, record
keeping, and program evaluation. Each of these
areas could benefit from the development of
innovative techniques to improve their effec-
tiveness or to extend their application to under-
served populations.

In developing the research agenda, the
NORA Hearing Loss Team endeavored to
highlight topics appropriate for both basic
and applied research. Basic research involves
development of better methods of understand-
ing and preventing hearing loss in the future;
applied research involves current prevention of
hearing loss and other adverse effects. Both
types of research are essential to reducing the
burden of occupational hearing loss. However,
in keeping with the NIOSH vision of “safety
and health at work for all people through
research and prevention,” more emphasis has
been placed on applied research needs that
could have a more immediate impact on reduc-
ing the burden of occupational hearing loss.
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