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ABSTRACT:

Noise-Induced Hearing Loss (NIHL) is an
occupational disorder that is the second most
common sensorial hearing loss which is caused by
long-term exposure to a noisy environment.
Occupational  Noise-Induced  Hearing  Loss
(ONIHL)occurs in people of all ages. ONIHL is an
illness that pertains to damage to the inner ear
mainly due to occupations like Printing press,
Sawmills, and Copper miners. ONIHL is a
complicated disease that may be related to a
genetic and environmental factor that causes the
extent of biological damage to noise exposure.
ONIHL is recommended to be on average not
ranging more than 75Db in high frequency and not
more than 40Db in low frequency. The clinical
manifestations of ONIHL are hearing loss,
annoyance, sleep disturbance, fatigue, and
hypertension. Passive ear protection contains
Earplugs and Earmuffs. Active ear protection
includes  Electronic  Pass-through  Hearing
Protection Devices (EPHPS). Today’s technology
provides better choices based on individual
requirements and economic status. Awareness
campaigns and educational programs are needed to
lower the rate of hearing loss and provide healthy
habits for dealing with noise in the environment.
KEYWORDS: Hearing loss, ONIHL, Ear
protection devices.

l. INTRODUCTION:

Noise-induced hearing impairment is the
second most typical sort of sensorial hearing
deficit, once presbycusis (age-related hearing loss).
Cut forces caused by any sound have a bearing on
the stereocilia of the hair cells of the membrane of
the cochlea. Once excessive, these forces will cause
death (1).Depending on the strength and length of
the noise exposure, two types of inner ear injuries
can occur transitory reduction of hearing acuity,
often known as a "temporary threshold shift"
(TTS), and permanent threshold shift (PTS)
(2).Hearing thresholds at lower frequencies of 500,
1000, and 2000 Hz are better than those at 3000,

4000, and 6000 Hz in early NIHL, and the hearing
level at 8000 Hz is usually better than the deepest
section of the notch. Presbycusis, on the other
hand, causes high-frequency hearing loss but in a
downward-sloping pattern with no recovery at
8000 Hz. Although the Occupational Safety and
Health Administration (OSHA) does not require
audiometric testing at 8000 Hz, it is strongly
advised to include this frequency to aid in the
detection of noise notch and age-related hearing
loss (3).Damage to cochlear hair cells and related
synaptophysin are the main causes of NIHL.
Reversible injury to hair cell (HC) stereocilia or
synapses contributes to TTS, whereas moderate
TTS represents defensive purinergic hearing
adoption. PTS refers to the irreversible loss or
destruction of HCs and synapses (4).Unfortunately,
noise-induced hearing loss is irreversible. Hearing
aids that are properly fitted are usually the best
treatment for NIHL. Hearing aids of the past are no
longer effective, and alternatives for every price
and lifestyle demand are now widely available (5).

SYMPTOMS AND CAUSES:

Length of exposure + loudness of sound «
Noise-Induced Hearing Loss
A few signs could indicate hearing loss. Symptoms
may be immediate or build over time, depending on
the source of your NIHL. The following are some
of the most prevalent noise-induced hearing loss
symptoms: High-pitched sounds, such as birds
singing, are difficult to hear Speech that is muffled
or distorted, Tinnitus is a type of ringing in the ears
(ringing or buzzing in the ear). In the ear, there is a
sensation of fullness or pressure high-frequency
sounds are difficult to detect.
Some high-pitched noises are difficult to hear due
to noise, Mid-range noises are difficult to hear,
Low-frequency sounds are difficult to hear,
Damage to the middle or outer ear causes
conductive (general) hearing loss, and the Hearing
loss can happen suddenly, Flat: all pitches are
difficult to discern, Noise-induced hearing loss
could be temporary. A one-time exposure to an
extreme "impulse” sound, such as an explosion, or
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continuous exposure to loud noises over an
extended period, such as noise created in a
carpentry shop, can both cause NIHL.

Target shooting and hunting,
snowmobiling, listening to MP3 players at a high
level through earbuds or headphones, playing in a
band, and attending loud concerts are all activities
that can put you at risk for NIHL. Lawnmowers,
leaf blowers, and woodworking tools can all
produce harmful noises in the home. (6).Hearing
loss can be dangerous to health in a variety of
ways. The issue of safety is a major problem. The
ability to hear conversations may diminish as
hearing deteriorates, but so will sensitivity to
louder noises such as warning lights or sirens.
Aside from the more obvious consequences,
hearing loss can lead to issues such as dementia,
Mobility issues, social issues, headaches, ringing
sensation in the ears Irritability, and difficulty
sleeping (7,8).

MECHANISM:

The second biggest cause of hearing loss
and tinnitus, behind the age, is exposure to loud
noise (ringing in the ears). This form of exposure
can develop as a result of a single episode of
extremely loud noise. For instance, having a
shotgun go off next to your ear without hearing
protection, sitting next to the speaker during a loud
concert, and so on. Second, it could be the result of
everyday exposure to louder-than-average noise;
this is a common occurrence for many
tradespeople. Driving a semi-truck, working in a
factory, or working in construction, for example,
are all possibilities. Although most businesses
today advertise noise exposure levels and require
workers to wear ear protection if levels are
excessively loud, this was not the case until the
1970s and 1980s(9). According to the National
Institute on Deafness and Other Communication
Disorders, sounds louder than 85 dB can cause
noise-induced hearing loss (NIDCD). TTS is
similar to noise-induced hearing loss, however, the
effects aren't as long-lasting. Other loud noise
exposures that might cause TTSinclude listening to
music through headphones, a firecracker going off
directly next to the ear, an explosion, the buzz of a
lawnmower, and so on(10). The noise will induce
the same amount of cochlear damage at the same
overall energy level. Tinnitus (head/ear sounds)
and hearing loss are caused by a Temporary
Threshold Shift (TTS). Although the effects
normally last less than an hour, as the cochlea
regenerates and the swelling of the hair cells
decreases, symptoms might continue for hours or
even days. Hearing loss might become permanent

if TTS causes substantial damage (11).The PTS
(permanent threshold shift) is the dB level of
sounds of various frequencies that are just barely
perceptible to that individual, as determined by
audiometry. When compared to the standard, a
positive threshold shift indicates hearing loss, while
a negative threshold shift indicates better than
average hearing (12). The classic set of cochlear
pathologies that occur as a result of noise exposure
are increased levels of reactive oxygen species
(ROS) that play a significant role in noise-induced
hair cell death. Both necrotic and apoptotic cell
death have been identified in the cochlea. Included
in the current review is a brief review of ROS,
along with a description of sources of cochlear
ROS generation and how ROS can damage
cochlear tissue. The use of antioxidants to scavenge
and eliminate the damaging ROS, pharmacological
interventions to limit the damage resulting from
ROS, and new techniques aimed at interrupting the
apoptotic biochemical cascade that results in the
death of irreplaceable hair cells (13).Excessive
vibrations of the sensitive cochlear structures may
cause mechanical damage when the noise is
excessively loud, exceeding 130 dB SPL (14,15).
The most particular morpho pathology is the
breaking or fusing of stereocilia of hair cells.
Damage to cochlear vasculature, loss of fibrocytes,
rupture of stereocilia tip attachments to the tectorial
membrane, distension or rupture of tip connections,
damage to pillar cells, and dendrite rupture are all
possible consequences of noise (16,17).

PREVENTION:

There is no effective treatment for NIHL
caused by persistent noise  exposure. The
immunological and inflammatory factors in the
cochlea increase as a result of noise exposure.
Steroids are the only treatment for abrupt hearing
loss that has been approved by the FDA. Steroids
were found to be useful in controlling the
inflammatory response in animals before and after
acoustic shock. Intratympanic steroid injection is
thought to be effective in protecting the efferent
terminal synapse of outer hair cells, while
intraperitoneal steroid injection is thought to be
effective in protecting the organ of Corti and stria
vascularis. Combining systematic and
intratympanic steroid injection was more effective
than systemic steroid administration alone in
human investigations (18,19). Preventing hearing
loss is still the greatest method for limiting hearing
loss. Employers are entitled to a safe and healthy
working environment. Monitoring occupational
noise exposures (e.g., periodic noise exposure
monitoring), reducing  noise  exposure in
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workplaces (e.0., engineering controls,
administrative controls, and personal hearing
protection), and early detection before permanent
damage to the inner ear are the main goals of
ONIHL prevention measures (e.g., routine
audiometric examinations and health education)
(20). Although engineering and administrative
controls to reduce noise output and personal noise
exposure may be the most effective techniques for
lowering worker noise exposure, these strategies
are often difficult to implement (21). Hearing
protection is a supplementary form of safeguarding.
Earmuffs and earplugs are routinely utilized by
workers as personal HPDs. Personal HPDs are
useful in the prevention of ONIHL in previous
research.Continuous education of workers on the
consistent use of HPD in noisy workplaces and
implementation ~ of  different  interventional
strategies are needed for promoting the use of HPD
in the future (22,23). A range of styles should be
available so that employees can choose a hearing
protector based on comfort, simplicity of use and
handling, and communication impact. Individual
training in the selection, fitting, use, repair, and
replacement of hearing protectors should be
provided to each employee (24).

A one-time exposure to an extreme
"impulse" sound, such as an explosion, or
continuous exposure to loud noises over an
extended period, such as noise created in a
carpentry shop, can both cause NIHL.

1. CONCLUSION:

In the industry, noise exposure and noise-
induced hearing loss are nevertheless common. The
necessity to employ heavy gear underground poses
the greatest risk, although this can be mitigated by
careful planning and the use of modern technology
and materials. There may be a need for residual
hearing protection, but this should be part of a
well-designed hearing protection program. Due to
the widespread wuse of hearing protection,
audiometric monitoring is required, and while
otoacoustic emission approaches offer promise for
the future, pure tone audiometry remains the
preferred method. A low fence of 25 dB HL at the
means of 0.5, 1, and 2 kHz suggests that
underground deployment will require
caution.Watch the volume. Workers should only be
exposed to a maximum average sound level of 85
decibels during an eight-hour shift, according to
OSHA. The maximum exposure period should be
lowered in half for every five-decibel rise above 85
dB. Long-term exposure to sounds louder than 85
dB can result in irreversible hearing loss. Power
tools, lawnmower mowers, and jackhammers all

have decibel levels above 85.Always use hearing
protection. When noise levels exceed 85 dB,
hearing protection should be worn. Earplugs, ear
muffs, and other customizable devices can be used
for protection.
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