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Introduction
1

NIHL is the second most common form of acquired hearing
loss(after presbycusis).

Noise is the most pervasive hazardous agent in the workplace.
NIHL is one of the most common occupational disease.

NIHL is the second most frequently self-reported occupational
injury.

NIHL is listed as one of the eight most critical occupational
diseases and injuries requiring research.

NIHL is permanent, irreversible and prevalent BUT preventable.



Hearing disorder caused by
environmental agent

e Disorder ® cause

|!‘ IHL > ‘!OISE exposure

e Noise-induced tinnitus | |
e Acoustic trauma > Sudder_1 Intense noise or
o excessive pressure
o Ototo?(ICIty due to > Organic solvents, heavy
chemicals and drug metals, CO, Aminoglycoside,

furosemide
e Damage to auditory cortex > Neurotoxin

. . > Noise, barotrauma, air
e Ear disorders due to diving embolism

e Radiation- induced > Radiation to head & neck
damage

- —— o oo b 1 R P D Y - T



Types of Hearing Loss
c—

e Conductive Hearing Loss

- Involvement of Outer and/or Middle Ear
e Most often this is medically or surgically treatable.

e Head trauma
e Burns
e Acoustic trauma (Sound explosion)




| |

e Otosclerosis

e Tympanosclerosis

e TM perforation

e Middle ear effusion

e Laxity of TM

e Disruption of ossicular chain



Types of Hearing Loss
c—

e Sensorineural Hearing Loss

— Inner Ear

e Most often is permanent and not medically/surgically
treatable.

e Treatment usually involves aural rehabilitation which
iIncludes the fitting of amplification devices.

e Ototoxic hearing loss

e Ototoxic substances: Heavy metals, cyanide, benzen,
dimethyl sulfoxide, methylmercry, carbon monoxide,
aniline dye, etc
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Presentation Notes
Slide Number: 17
Slide Title: Type of Hearing Loss
Basically, there are two types of hearing loss which are categorized according to anatomic site of lesion along the auditory pathway: 
CONDUCTIVE 
Conductive hearing loss results from an obstruction to the flow of acoustic energy in either the outer ear or in the middle ear. Common etiologies of conductive hearing loss in the outer ear include blockage of the external auditory canal by cerumen, by foreign bodies, by external otitis, or by congenital or acquired atresia of the external canal. Common etiologies of middle-ear obstruction include otitis media, fixation or disarticulation of the ossicular chain, and trauma to the tympanic membrane and other middle-ear structures. Nearly all pathologies in the outer and middle ear are responsive to medical and/or surgical intervention; most patients with conductive hearing loss also respond well to amplification when necessary. 
SENSORINEURAL 
Sensorineural hearing loss results from pathology involving the sensory end organ in the cochlea and/or pathology to the auditory branch of the eighth cranial nerve. Common etiologies include presbycusis, exposure to intense noise, systemic diseases, ototoxic drugs, infection of the inner ear labyrinths, heredity, space-occupying lesions, demyelinating disease, or infection; vascular lesions may also present with this type of hearing loss.  Intervention requiring medical/surgical or audiological measures is dictated by the site of the lesion and the underlying pathology. Some sensorineural pathologies are medically and/or surgically treatable (Ménière's Disease, space-occupying lesions, autoimmune disorders); most, however, are not. Patients with sensorineural hearing loss typically respond well to amplification.



| |

Presbycusis

Metabolic disorders
Infectious hearing loss
CNS disease

Meniere disease
Noise-induced hearing loss
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Figure 1. Schematicized pathways for air- and bone-conducted sound.




Decibels and Hertz

e Hertz (Hz) e,
- Frequency 0 //ﬂ\\ s
_ Pitch : :

e Decibels (dB) © v \]/
- Amplitude

— Loudness
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Slide Number: 13
Slide Title: Decibels and Hertz
The frequency of a sound refers to the number of cycles per second (cps) of the waveform and is measured in Hertz (Hz) (1 Hz = 1 cps).  Pitch is the psychological correlate of frequency.  The amplitude (volume) of a sound is expressed in decibels (dB). In the measurement of hearing these units are referred to as decibels hearing level (dB HL).  Loudness is the psychological correlate of amplitude.




Continued
1

e Continuous or steady-state noise.
e Interrupted noise
e Impact or Impulse noise

+ The relative hazard depends on the: intensity,
duration and frequency.



Continuous noise
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Outer Ear

W g@ Inner Ear
I ,lrr 1}

Sound Versus Noise | |2

10

\ il

\ & Middle Ear

e Sound is a pressure change detectable
by the human ear

- The pitch ranges between 20 to 20,000 Hz.

- The volume ranges between 0 to 140 dB
e Noise Is atype of sound.

- Is composed of many pure tone frequency that
Interact with one another to yield a sound with a complex
mixture of loudness & pitch.

— Itis generally described as undesirable or
unwanted sound.
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General Estimates of Work-Related Noises

184 Louwdest tone possible

Rocket launch 180

165 12-Gauge shotgun
Jdet engine at takeaoff 140

. . . 120 SAmbulance siren
Prneumatic parcussion drill 119

114 Hammer drill

Chain saw 110 108 Continuowus miner

Bulldozer, Spray painter 105 103 Impact wrench

Hand drill 98 96 Tractor

Belt sander 93 90 Hair dryer! Power lawn mowsar

Exposuras > BS may
cause hearing loss

80 Ringing telephons

Marmal conversation &0

30 Whisper

Weakest sound
heard by the average ear 0O

Ao S e S
e et

For mare intormation en-occupational bzarmg oss or other work-related mjuries or dleesses cont aci
the RMatwonal Instiute for Occupational Safety aod Heslth (MIOSH ) o2
1-B-35-MNIOSEH or hibbpsffewwwesccde prosdmiosd

DHHS [MNIHOSH ] Pubscstion Mo, 20007 -104
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40 – Refrigerator humming
60 – Normal Conversation
80 – Telephone Ringing
90 – Lawn Mower or Motorcycle
110 – Chain Saw
140 – Rock Concert and Jet engine at takeoff


Common Sounds may be louder
than you think...

Dripping
v T amcet—20 db

-'-'ﬁl ? f Conversation—&60 db

|
‘ I[ 3 Bulldoxer, idling
.I. | — }J{darmge at =8 h/day)—85 db

: } ...3_:,& Power tools

IJl {(damage at >1 h/day)—100 db
]
|I | Earphones (vol =5%)

I I| {(damage at =15 min/day)—110

-
" l_' Thunderclap (near)
{damage mmediate)—120 db

7 ﬁishnt

{may cause ear paian)—140 db

.



Non-Auditory Effects of Noise

Cardiovascular effect
Nervous effect
Interferes with speech and concentration

Psychological effects (causes annoyance, stress, and
fatigue)

Reduces work efficiency
Lowers morale

Masks warning sound
Reproductive effects??



Presenter
Presentation Notes
Illustration: Microsoft Clip Art


http://images.google.com/imgres?imgurl=http://online.safetysmart.com/images/1728.gif&imgrefurl=http://online.safetysmart.com/hearing_protection.php&h=688&w=627&sz=85&hl=en&start=5&um=1&tbnid=W2ZyZ0EImrnzsM:&tbnh=139&tbnw=127&prev=/images%3Fq%3Dhearing%2Bprotection%26um%3D1%26hl%3Den%26sa%3DN
http://images.google.com/imgres?imgurl=http://online.safetysmart.com/images/1728.gif&imgrefurl=http://online.safetysmart.com/hearing_protection.php&h=688&w=627&sz=85&hl=en&start=5&um=1&tbnid=W2ZyZ0EImrnzsM:&tbnh=139&tbnw=127&prev=/images%3Fq%3Dhearing%2Bprotection%26um%3D1%26hl%3Den%26sa%3DN

Occupational Hearing Loss
—

e Noise-Induced Hearing Loss or Noise-
Induced Permanent Threshold Shift
(NIPTS)

- Permanent sensor neural condition
- Cannot be treated or corrected medically

— Initially effects high frequencies

- Progresses to lower frequencies
- Preventable
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Hearing Loss
S

Temporary Hearing Loss

- results from short term
exposure to noise

- hearing returns when away
from the noise

Permanent Hearing Loss

- results from exposure to a moderate
or high level of noise over a long
period of time

-hearing loss is PERMANENT
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Noise induced hearing loss is a gradual loss of hearing sensitivity due to years of exposure to harmful noise.



AﬁHtﬁ aﬁaﬁitlﬁ trﬁiimﬁ
e Brief exposure to extremely loud noise (120-
140 dB) or due to blast injuries

e Conductive, sensorineural or mixed
e Temporary or permanent

e Vertigo, tinnitus and pain

e Unilateral or bilateral

e Follow-up for 4-6 months




Etiology and pathogenesis of NIHL
—

e All structures of the organ of corti can be
affected, but the most injury is to stereocilia of
Inner and outer hair cells.



ACGIH & NIOSH
.

e Noise greater than 85dBA( 8h in a day & over
40h In a week can induced NIHL.

e Predisposing factors: SNHL, auto toxic drugs,
uncontrolled diabetes, hyperlipidemia, heavy
smoker,CO, solvents, heavy metals, heat &

vibration



Clinical & Audiometric sings:
—

e TiNnNItus
e [ TS

o PTS

« Audiometric notch( 10 dB)
v no notch( less than 15)

v- Small notch( 15- 34)

v Large notch( = 35)
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Slide Number: 19
Slide Title: Definition:  Standard Threshold Shift
Discussion with participants


Early signs of hearing loss
S

e Difficulty in understanding spoken words in a
noisy environment.

e Need to be near or look at the person speaking.
e Familiar sounds are muffled.

e Complaints that people not speak clearly.
e RInging noises in the ear.

e Tinnitus.



Threshold Shifts
/7]

e Temporary Threshold Shifts (TTS)

- Hearing returns to normal after noise exposure

e Permanent Threshold Shifts (PTS)

- Repeated noise exposure without a return
to normal

e Standard Threshold Shifts (STS)

- > 10 dB average loss in 2000, 3000, or 4000 Hz in
either ear



Diagnosis of NIHL
S

e EXxposure to noise( 2100dB in normal person
&=290 dB In susceptible) in 5 years.

e Audiogram findings
e R/O of others cause of hearing loss



Audiometry in NIHL

o N
o N
o N

e Ear
4000 Hz long before they are noticed by an
Individual.(notch)

e PTS&TTS.

_ IS sensorineural hearing loss.

_ Is usually symmetrical.

_ is usually high frequency hearing loss.

y change in NIHL are indicated at the 3000-




Results of PTA

e Normal (BC threshold less than 15 dB or Air-Bone gap
of 10 dB or less).

e Conductive hearing loss (Air-Bone gap more than
10 dB).

e Sensorineural hearing loss (hearing threshold
more than 20 dB, with no Air-Bone gap).

e Mixed hearing loss (hearing threshold more than 20
dB with Air-Bone gap).



Pure Tone Audiometr

Most common test
Threshold of hearing in different frequencies
Comparing hearing threshold with zero reference level

Two kinds:
- Air conduction assesses entire system

— Bone conduction assesses cochlea onwards
e BC with and without masking

e A graph showing HTL as a function of frequency
e Frequencies: 125, 500, 1000, 2000, 4000, 8000Hz and 3000, 6000 Hz



ndard sians In lometr

e O---O:right AC

o x---X: |left AC

o <---<:right BC

o >--->: |eft BC

e [----[ : right BC with masking
o |----] : left BC with masking
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Audiogram

FREQUENCY Iin Hz
125 250 500 1000 2000 4000 §000
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. ¥ |
¥ left ear s e’

40 4
right ear O LA Y ,E?E
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50
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Caduceus Occupational Medicine
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Slide Number: 18
Slide Title: Audiogram
The pure-tone thresholds are recorded on an audiogram, which is a frequency by level plot of an individual’s thresholds (softest sound heard). For air-conduction thresholds, "Os" and "Xs" are used for the right and left ears, respectively. On the audiogram the decibel Hearing Level is plotted on the ordinate with the frequency in Hertz plotted logarithmically on the abscissa. Examples of two different audiograms are shown above: (1) for an individual with normal hearing and (2) for an individual with a high frequency sensorineural hearing loss caused by noise exposure. 
See http://www.earinfo.com/howread7.html for more information on reading your audiogram.
What does short term hearing loss look and sound like? see -- http://www.phon.ucl.ac.uk/home/richard/audiogram/audiogram.htm to see and hear the effects.
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Princiﬁlﬁs of Hearinﬁ Evaluition

e Normal hearing
- Hearing by AC=BC and both are within normal limits

e Conductive hearing loss

- Hearing by AC is poorer than hearing by BC and BC is within
normal limits

e Sensorineural hearing loss
- Hearing by AC=BC and both are impaired to the same degree

e Mixed hearing loss

- Hearing by AC is poorer than hearing by BC and both are
impaired



e Normal threshold: -0.5 — 25 dB

e Mild Hearing Loss: 25 - 40 dB HL
— Difficulty with soft speech

e Moderate Hearing Loss: 40 - 55 dB HL

— Difficulty with normal speech

e Moderately Severe Hearing Loss: 55 - 70 dB HL
— Difficulty with loud speech

e Severe Hearing Loss: 70 - 90 dB HL

— Can only understand shouting

e Profound Hearing Loss: > 90 dB HL

— Cannot understand even amplified speech



Symptoms of Hearing Loss

e Do you ask people to speak louder so that you

can hear?
e Do you have to turn the TV or
Radio so loud that others

complain?
Do you hear annoying noise when
you are in a silent room?




Differential Diagnosis of HL

Infections of the ear.

Obstruction or injury by physical agents (wax, foreign
bodies, trauma, barotraumas).

Noise.

Persbycusis.

Hereditary hearing impairment.

Metabolic disorders (diabetes, renal failure, ...).
Infectious diseases.

Sudden SNHL (one sided).

CNS diseases (C.P angle tumor).

Meniere’s disease.

Toxic agents (drugs, chemical agents).
Non-oraanic hearina loss




Treatment
« ]

e There is no medical or surgical treatment.

e Hearing amplification is reserved for those
patients with socially impaired hearing.

e But usually hearing aids are not useful in NIHL.



Prognosis
o]

e NIHL will stabilize if the patient is removed from
the noisy environment.

e If not hearing deteriorate and result total
deafness.



Noise Limit

No employee shall be exposed above the
permissible exposure level (PEL).

PEL = 90 dBA for a 8-hour time-weighted average
(TWA)

Feasible administrative or engineering controls are
required.

Hearing protection is required to protect the
employee to the PEL.



permissible exposure level (PEL).
S

e Duration per day, hours

90
92
95
97
100
102
105
110
115

| Sound level dBA slow response

© Original Artist
Reproductionirights obtainableifrom
B ! www CartoonStock.com

WEA
HEARINRS

"If I was wearing my ‘what’?l"



Noise Action Limit
1

e Action Level (AL) = 85 dBA for a 8-hour TWA

- Determined without regard to hearing protector
attenuation

e Hearing Conservation Program (HCP) required

e Hearing protection devices must be available



H.C.P(HEARING CONSERVATION
PROGRAM)




Components of a Hearing
Conservation Program(HCP)
]

e Assessment and monitoring of workplace noise
and noise exposure

e Engineering control of workplace noise and
noise exposure

administrative controls
Employee education and training
Hearing Protection devices
Measurement of hearing
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Slide Number: 3
Slide Title: Components of a Hearing Conservation Program 
CDC Office of Health and Safety Hearing Conservation Program --    http://www.cdc.gov/od/ohs/manual/hearing.htm.





Training
.

e Must be annual
e Must include:

— Effects of noise on hearing
- Purpose of hearing protectors

— Instruction in hearing protector selection, fitting, use
and care

- Purpose of audiometric test and explanation of the
procedures and results



Sound survey
S

e Preliminary survey(Walk- through)
e Basic

e Detailed(noise dosimeter)

e Engineering sound survey



.:.




Hearing Protectors
S

e Shall be available to “action level” employees

e Shall be required for those employees:

- Exposed at or above 90 dBA

- Exposed at or above 85 dBA (without an audiometric
baseline)

- Who have an STS "
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(Photo courtesy of OSHA.gov)



Selection of Hearing
Protection Devices

e Hearing protection devices are selected according to:

- Employee comfort

- Level of noise exposure

- NRR of device( earmuff> foam earplug> earplug> canal cap)
- Type of work being performed

- Environmental conditions

Employee may select hearing protection from a variety of suitable
hearing protectors provided by employer.


Presenter
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NRR – Noise Reduction Rating
The purpose of the NRR is to give an indication of the amount of noise reduction that may be expected with a specific hearing protection device.
This number is to be used as a general guide only! The true amount of noise reduction depends on how the employee inserts the hearing protector into the ear.


Types of Hearing
Protection Devices

e Ear muffs
e Earplugs
e Ear canal cap

e Dual
protection(>100dB
continues sound or
>160dB peak
exposure)
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Fit, Use, and Care of Hearing
Protection Devices

e Employer must ensure proper initial fitting

e Employer must supervise the correct use of hearing
protectors

e Hearing protectors must be replaced as necessary at
no cost to employee

e Hearing protection devices must be cleaned and stored
according to the manufacturer’s specification\
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Hearing protection devices can be cleaned with soap and warm water. Make sure that they are completely dry before putting them in your ears.


Audiometry HCP

e Audiometry is vital to the total HCP.

e By audiometry we gauge the effectiveness of
noise reduction and engineering controls.

e Audiometry Is, at present, the best way to detect
Individual’s susceptibility to noise.



Speech Audiometry (SRT)
I

e Standardized lists of two equally syllables words
(for example: baseball, birthday, ...) presented
to person.

e Lowest level at which the subject can repeat
approximately 50% of the words is the threshold
of SRT.



Importance of SRT
]

e Validate of the PTA results.

e If the threshold of SRT is 15 dB or more better
than the PTA, there Is strong evidence to
suggest a functional hearing loss.

e A SRT that is significantly poorer than the PTA
may suggest hearing loss due to retro-cochlear
pathology.



Speech audiometry (cont.)
S

SDS (speech discrimination score)
Phonetically balanced one-syllable words
ntensity: SRT + 25-40 dB

Percentage of words correctly repeated
Normal: 88-100%




During examination

e Ask worker to Recognize Hearing Loss
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Ask worker to Recognize Hearing Loss
(1)
o]

2 Do you have a problem hearing over the telephone?
[Yes] [NoO]

X Do you have trouble following the conversation when two or
more people are talking at the same time? [Yes] [NoO]

% Do people complain that you turn the TV volume up too high?
[Yes] [NoO]

@ Do you have to strain to understand conversation?
[Yes] [NoO]

X Do you have trouble hearing in a noisy background?
[Yes] [NoO]

(Continued on the next slide)
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Slide Number: 23
Slide Title: Test Yourself to Recognize Hearing Loss (1)


Ask worker to Recognize Hearing Loss
(2)
o]

&,

%]

Do you find yourself asking people to repeat themselves?
[Yes] [NoO]

Do many people you talk to seem to mumble (or not speak
clearly)?
[Yes] [NoO]

Do you misunderstand what others are saying and respond
Inappropriately? [Yes] [NoO]

Do you have trouble understanding the speech of women and
children? [Yes] [NO]

Do people get annoyed because you misunderstand what
they say? [Yes] [NO]
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Slide Number: 24
Slide Title: Test Yourself to Recognize Hearing Loss (2)


Ask worker to Recognize Hearing Loss
(3)
o]

e If you have been answered "yes" to three or more of
these questions, it is suggested to prescribe further
hearing evaluation especially about job exposure.
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Slide Number: 25
Slide Title: Test Yourself to Recognize Hearing Loss (3)
The presenter must emphasize that Test Yourself to Recognize Hearing Loss  is for general information only and is not intended for diagnostic or treatment purposes. A doctor or some other health care professional must be consulted for diagnostic information and advice regarding treatment.


pAliS e el e NIHL
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