
Noise Reduction Rating
NRR



Stats

• According to a NIOSH Study, between 2001 
and 2010 (539,908):

• 21% of construction workers had a Significant 
Threshold Shift in Hearing

• 11,907 Workers 
• US Hearing Aid Sales increased by 8.7% in 

2016



What is NRR?



What is NRR?

• An estimate of noise reduction at the ear 
when protectors are worn properly.

• A “ruler” that measures how well a particular 
piece of hearing protection or equipment may 
work in real time and space.



How is NRR Determined?

• NRR describes the average sound level reduction 
(attenuation) provided by a hearing protection 
device (HPD) in a laboratory test. 

• It does not take into account the loss of 
protection that occurs when hearing protectors : 
– Do not fit properly or 
– are not worn for the entire time that the wearer is 

exposed to noise



Actual Usage Gap

• There is a discrepancy between how 
protectors are fit in the testing laboratory and 
how users wear protectors in the real world.

• OSHA and NIOSH have developed derating 
formulas to reduce the effective NRR.

• OSHA’s derating factor is 50%.



How Much Protection?

• Highest NRR rating for earplugs:33
• Highest NRR rating for earmuffs:31. 
• Combining earplugs with earmuffs can offer 

a NRR protection level of  up to 36.



How is the Gap Addressed?
• As we have learned, the NRR rating number 

for earplugs is not a true indicator of how 
many decibels that it reduces noise. There is a 
formula…

• Actual dB reduction = (NRR# - 7) / 2
• Example: (36-7)/2= 14.5



How is the Gap Addressed?

• In other words,
using earplugs combined with earmuff to provide 
<85 db protection, the actual noise level can be no 
more than 85+14.5 or… 

99.5db



How are Providers Helping?



What does NIOSH say?

• NIOSH recommends derating hearing 
protectors by a factor that corresponds to the 
available real-world data. 

• Specifically, NIOSH recommends that the 
labeled NRRs be derated as follows:



According to NIOSH…

• Earmuffs – Subtract 25% from the 
manufacturer’s labeled NRR.

• Formable earplugs – Subtract 50% from the 
manufacturer’s labeled NRR.

• All other earplugs – Subtract 70% from the 
manufacturers labeled NRR.
NOTE: We pointed out earlier that OSHA’s derating 

factor is 50%.



Question…

• Do you really know what the noise levels in 
your work area are?

• Phone app sound meters, while not absolutely 
accurate, give at least, an indication of 
whether you are in a high noise area
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