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Damaged cochlea

Healthy cochlea



What Causes Damage to the Hair Cells?



Sound Level Measurements
Decibel (dB)

● measurement of the intensity of a sound
● Logarithmic scale

○ 0 dB = softest sound
○ 10 dB = 10 times greater than 0 dB
○ 20 dB = 100 times greater than 0 dB
○ 3 dB increase = sound energy is doubled

dBA - A weighting

● Common measurement for noise
● Averaging dB across 20 Hz to 20 kHz
● More weight is given to frequencies 500-6000 Hz





https://www.musicalive.com/etymotic-education/

https://www.musicalive.com/etymotic-education/


Dosimeter recording

● 52 piece concert band
● average L eq = 95.99 dB A
● peaks to 99 dB A
● noise dose = 270% over 105 minutes of 

recording data, per NIOSH



What happens if you’ve had too much noise?

● Tinnitus

● Temporary 
Threshold Shift

● Permanent 
Hearing Loss
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12-35 years of age

● 50% exposed to 
unsafe levels from 
streaming under 
headphones

● 40% exposed to 
unsafe levels at 
concerts¹

Noise is everywhere!

1.1 billion people are 
estimated to be at risk for 
noise induced hearing loss²

40 million adults have 
audiograms consistent with 
noise induced hearing loss³

22 million (17%) workers 
reported exposure to high 
levels of noise⁴
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What can you do?   #1



#2



#3 Use a Sound Level 
Meter App

example:

● NIOSH Sound 
Level Meter App

● iWatch Noise app



#4



Use Earplugs

#5



Attenuation

● Amount of sound in decibels (dB) that is reduced by the earplug
● Usually an average across frequencies
● Even (or flat) attenuation is achieved by introducing a resonant 

peak in the earplug response to simulate the natural resonance of 
the ear canal

Noise Reduction Rating (NRR)

● Average reduction of Sound in decibels (dB)
● Established by Environmental Protection Agency
● Derated to account for variability of earplug fit (NIOSH)

Earplug Measurements



Passive Earplugs

● Even attenuation (20 dB) across most frequencies
● Most economical option

Designed for musicians

● ER•20 XS
○ improved high frequency clarity above 4 kHz
○ low profile

● ETY plugs
○ Replicates natural response of ear canal

https://www.etymotic.com





https://www.musicalive.com/etymotic-education/
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Custom Earplugs
Tru custom

● Filter attenuation of 10 dB, 16 dB, 20 
dB, or 25 dB

Style 49

● Filter attenuation of 9 dB, 15 dB, 25 dB
● Etymotic Research Filters

www.westone.com

http://www.westone.com


Tru Custom Style 49



www.microsonic-inc.com

Pulse
Filter attenuation of 10 dB, 15 dB, 25 dB, or 30 dB

http://www.microsonic-inc.com


Electronic Earplugs

https://www.etymotic.com

● Allows you to hear naturally and protect hearing when at 
risk

● 2 modes of operation
○ Low mode

■ natural sound under 90 dB
■ 15 dB attenuation when over 90 dB

○ High mode
■ 6 dB of gain under 90 dB
■ 9 dB attenuation when over 90 dB

● 2 models
○ Music Pro Elite (rechargeable)
○ Music Pro (size 10 battery)



Find an Audiologist

https://members.audiology.org/cvweb/cgi-bin/memberdll.dll/info?wr
p=find-an-audiologist.htm

https://www.audiology.org

https://members.audiology.org/cvweb/cgi-bin/memberdll.dll/info?wrp=find-an-audiologist.htm
https://members.audiology.org/cvweb/cgi-bin/memberdll.dll/info?wrp=find-an-audiologist.htm


Questions?
margaret.halinski@sphp.com
www.margiehmusic.com

Please complete 
this survey!

mailto:margaret.halinski@sphp.com
http://www.margiehmusic.com

