


Occupational Hearing Loss




Types of Hearing Loss

m CHL: Involvement of Outer and/or Middle Ear

= Most often this is medically or surgically treatable

= Normal bone- conduction thresholds, but air- conduction
poorer than normal by at least 10dB.

m SNHL:

" pone- and air-conduction thresholds within 10 dB of each
other, and thresholds are higher than 25 dB HL.

m Mixed HL: Conductive & sensorineural




Pure Tone Audiometry
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Noise Induced Hearing Loss
(NIHL)



Introduction to NIHL

m NIHL Is the second most common form of
acquired HL,

= NIHL second most frequently self reported
occupational injury.

m NIHL Is atype of Sensory-Neural HL



DDX of SNHL

« Presbycusis: Bilateral and symmetric SNHL
(usually the higher frequencies)

Causes: Degeneration of the cochlea, cranial nerve VIl or
the central auditory system.

« Noise-induced HL: Temporary or permanent HL
(typically greatest in the 4000-6000 HZ)
Often Bilateral & symmetric SNHL

Cause: Secondary to cochlear damage

« Otosclerosis: Progressive conductive or mixed hearing loss.

Causes: Stapedial fixation in the oval window, stiffening the
middle ear system.



DDX of SNHL

"Meniere disease: In early stages, HL Is
usually unilateral & fluctuant, but it develops
Into a permanent SNHL.

m Sudden SNHL

m Infective: meningitis, encephalitis,
spirochetal infections

m CNS disorders: I.e: acoustic neuroma
m Hereditary HL

m Metabolic disorders

mNon organic HL




DID YOU KNOW......?

m [t IS generally painless

m It iS progressive over time\

It IS permanent pf T4 P
[ | —
a It is PREVENTABLE!! /




Noise Conduction
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Anatomy and Physiology
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When is noise scientifically defined to
be a hazard?

- Duration of exposure, intensity of sound, repeated
exposure, individual susceptibility

- 85dBA for steady-state noise sources

- 140dBP for impulse/impact noise sources
(Acoustic Trauma)



130 dB:Threshold of pain

95 dB:Short exposure can cause permanent hearing loss. Must shout

to communicate at 1 foot distance

90 dB: OSHA PEL. Prolonged exposure causes mild to moderate

hearing loss.

85 dB: OSHA hearing conservation program required. Prolonged
exposure causes slight hearing loss. Must shout to communicate at 3

foot distance.
60 dB: Normal conversation

0 dB: Threshold of hearing



Noise Examples

+ Rustling Leaves
% Conversation

% Automobile

% Alarm Clock

% Screaming Child
% Pneumatic Drill
+ Helicopter

% Live Concert
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Inner Ear Pathology
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Inner Ear Pathology
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DAMAGED HAIR CELLS
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How Can NIHL Happen ?

> ETIOLOGY :

Genetic & Environmental factors

> COUSES :

ACOUSTIC TRAUMA — ONE TIME EXPOSURE TO LOUD SOUND
ACOUSTIC REFLEX :

Trigger — =>90db, (25-150ms latency ) , not dampened sudden impulse noise



Risk factor of occupational NIHL

Prolong exposure to Noise>85 db

Aging

Exposure to solvent and other ototoxicants
Smoking

Dm

Thyroid disorders

Hyperlipidemia, Hypercholestrolemia



Noise Induced Hearing LosS

- Initially, exposure to noise causes a loss of
sensitivity to high frequency (high pitch)
sound.

. Continued exposure results in damage to mid
frequency region as well.

- One can experience progressive high
frequency hearing loss and not be aware of it
until it becomes severe
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Progressive noise-induced hearing loss
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Permanent Effects of Noise

= Difficulty understanding conversation,

particularly in background noise...high frequency
hearing loss affects ability to hear consonants.

= Quality of environmental sound Is diminished.

= “Ringing in Ears” — tinnitus — Inability to fall
asleep or concentrate in quiet room.



Medical Evaluation of Hearing Loss

The Role of the Physician

m History and physical exam

m Review of hearing tests and noise exposure
data

m Determination of the existence of significant
hearing loss

m Calculation of severity or percentage loss
m Establishment of causation and/liability



History

Duration

Dizziness

Ear drainage

Infections

Ear surgery
Medications

Trauma

Type of work performed

Known noise exposure
Use of hearing protection
Noisy hobbies

Gun fire

Military experience

Prior audiograms

Family history of hearing
loss



Physical Examination

= Normal or abnormal ear exam
= External ear Canal
m .M.
= Middle ear

= In general physical exam Is not as
Important as history and audiometric
data



Pure-Tone audiometry

= Primary purpose : determine the type,
degree, and configuration of hearing loss.

m Other purposes: Reliability of test result,
Symmetry of HL, Comparison to other tests

m This measure involves the peripheral and
central auditory systems.



Hearing Loss Prevention
Program

* Noise measurement

Components:

Education and training

Engineered noise control

Hearing protection
Posting of noise hazard areas

Hearing tests

Annual program review



Noise measurement

m OSHA 8 hour permissible exposure level
(PEL) for noise :

90 (dB)

m If worker noise exposure will equal or exceed
of 85 dB, then noise monitoring is required.



Noise measurement

= Noise monitoring must be characterized in term of:
Frequency (high, low or mixed)
Intensity (how loud it is)

Type (continuous, fluctuating, intermittent, or impulse)

m The risk of hearing loss depends on the loudness and
frequency of the noise, and how long the workers are
exposed to noise and susceptibility of workers.
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Noise dosimeter







Engineering Controls

m Source of noise
= Sound Pathway
m Recelvers

Methods

= Enclosure
m barrier

m Distance
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Vibrating Machine

Room B (machine vibration isolated)



Sound Barrier wall

Vibrating Machine

Room A Area of Room B vibration isolated
disturbance




Administrative controls
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Noise Level, L Refer_ence Noise Level, L Refer_ence
Duration, T Duration, T
80 32.0 106 0.87
81 27.9 107 0.76
82 24.3 108 0.66
83 211 109 0.57
84 18.4 110 0.50
85 16.0 111 0.44
86 13.9 112 0.38
87 12.1 113 0.33
88 10.6 114 0.29
89 9.2 115 0.25
90 8.0 116 0.22
91 7.0 117 0.19
92 6.1 118 0.16
93 5.3 119 0.14
94 4.6 120 0.13
95 4.0 121 0.11
96 3.5 122 0.095
97 3.0 123 0.082
98 2.6 124 0.072
99 2.3 125 0.063
100 2.0 126 0.054
101 1.7 127 0.047
102 1.5 128 0.041
103 1.3 129 0.036
104 1.1 130 0.031
105 1.0 131 0.027




Hearing Profection

Hearing protection devices




Hearing Protection Devices

m Use of HPDs by employee exposed to noise
levels of IS recommended.

m HPDs MUST attenuate worker exposure to
an 8-h TWA
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1. Using clean hands, roll and
compress the entire earplug
into a thin cylinder.




2. To make insertion easier, pull
back and up on outer part of
ear.

. Insert earplug into ear canal
and hold in place for a few
seconds until it expands and
blocks out noise.




4. Properly inserted.

5. Not properly inserted.







Ear Plugs

Straighten the ear canal before inserting the plug.
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Reusable ear plugs
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Earmuffs
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Education and training

Results of the noise survey
Ettects of noise on hearing
Purpose of annual hearing testing

Proper use and maintenance of hearing
protection
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HEARING TESTING

m Hearing tests are vital because they
identify the beginning of NIHL before
workers notice It.

m Hearing tests must be conducted annually.




OSHA 1910.95 App D

»frequency (Hz)

»Sound pressure level (dB)



http://www.osha.gov/pls/oshaweb/owalink.query_links?src_doc_type=STANDARDS&src_unique_file=1910_0095_APP_D&src_anchor_name=1910.95+App+D

Audiometry

m For the baseline audiogram, the individual
should not have been exposed to loud noise for
at least 16 hours prior to testing.



Criteria for referral to otolaryngologist

m Baseline audiogram:
> Average HL at 500, 1000, 2000, 3000 Hz > 25 dB in either ear.

> Difference in average HL between the better and poorer ears = 15 dB at 500,
1000, and 2000Hz or = 30 dB at 3000, 4000, and 6000.

m Periodic audiogram:
- change for the worse In average HL in either ear compared to the
baseline audiogram =15 dB at 500, 1000, 2000Hz or =20 dB at 3000,
4000, and 6000 Hz.

m Other criteria: ear pain, drainage, dizziness, tinnitus, fluctuating
or rapidly progressive hearing loss, and ...



Audiometry
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Hearing Loss

due to other
Occupational Hazards



Ototoxic Hearing Lo0sS

Organic solvents
- Toluene (printing)
- Xylenes (plastics)
- Styrenes (plastics)

- Trichloroethylene (degrease)
- Carbon Disulfide (textile)

- Stoddard/white spirits

- N-hexane

- Ethyl benzene

- Perchloroethylene
Butyl Nitrite

- Methylene chloride

Metals

- Mercury and derivatives
- Lead and derivatives

- Arsenic (atoxyl)

- Manganese

- Trimethyltin (organic tin)
- Cobalt

Asphyxiants
- Carbon Monoxide
- Cyanide

Drugs

- Aminoglycosides

Loop diuretics

- Anti-neoplastic agents
- ASA
- Quinine compounds

Others

- warfare nerve agents
- Organophosphate

(pesticide)

- Paraquat (pesticide)



Ototoxic Hearing LosS

= Sensorineural Hearing Loss - Inner Ear

m [esting: common audiometric procedures
(Pure tones, Speech, Other)

= Central/Retrocochlear Hearing Loss -
Brainstem and Cortex



Other causes of HL

m Head trauma and temporal bone fractures

> 80% longitudinal: direct blow to the lateral skull,
pass through the ear canal and the middle ear but bypass the

inner ear structures, CHL

> 20% Transverse fractures: intense blows to either the
occipital or a direct frontal blow

® Slag burn and penetrating trauma to TM
» CHL

m Radiation-induced hearing loss

> SNHL, This appears to be a direct result of radiation
Injury to the cochlea
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