NOISEAND THE EAR
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This leaflet has been written to help
you understand more about the
effect of noise on your ears and the
connection with tinnitus.
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We only have one pair of ears, and they have to last us a
lifetime. They are remarkable organs that allow us to hear,
and we must take care that the sounds that we expose
ourselves to will not cause them harm.

This leaflet will discuss sounds that could potentially
damage our hearing as loud noise. Such noise can be
unwanted (for example, noise from loud machinery at
work) or it could be desired (like listening to music with the
volume turned up). You can be exposed to noise at work,

or with leisure pursuits (eg loud music, motorcycling, DIY,
pubs/clubs). Itis important to identify which noise can be
damaging to hearing, and how to go about reducing the risk
of damage.

Treea

The ear consists of three parts:

1. ve Ae ec.Thisisthe visible part of the ear on the
side of the head (called the pinna) and the external ear
canal that goes inside the head, ending at the eardrum.

3.

This part of the ear channels the sound vibrations into
the ear and onto the eardrum.

. Tre y, ddeec.Thisis composed of the eardrum and

the three smallest bones in the human body (called the
hammer or malleus, the anvil or incus and the stirrup
or stapes), which are held in an air filled space in the
head. The middle ear helps to boost the vibrations at
the eardrum into stronger vibrations that can be better
detected by the inner ear. The stapedial reflex causes
one of the ligaments in the middle ear to tense which
helps reduce the intensity of very loud sound.

Tre~ e ea.The hearing part of the inner ear is called
the cochlea. This is a fluid filled spiral structure that is
pushed on by the stirrup or stapes of the middle ear.

The vibrations that are delivered to it are turned into
electrical signals by specialised cells called hair cells.
These electrical signals are then sent along the cochlear
nerve to the brain. One of the functions of the hair cells
is to amplify quiet sounds. They also try to moderate the
signal generated by loud sounds. However, if sounds are
very loud, these hair cells can be overwhelmed and may



end up permanently damaged. This can be by a single
loud sound or by repeated exposure to loud sound.

These three parts enable the ear to hear a wide range of
pitch of sound and a very wide range of ‘loudness’ of sound,
from the gentle rustling of a leaf to the roaring jet engine of
an aeroplane. However, as sounds get louder, there is a risk
of these sounds damaging our ears. The risk of damage is
associated with the ‘dosage’ of sound or noise received.
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The ‘dosage’ of noise exposure is dependent on two main
things:

1. the ‘volume’ or intensity of the noise

2. the time or duration of the exposure to that noise.

The intensity of a noise can be measured by comparing its
sound pressure (the change in air pressure caused by the
sound) to that of the quietest sound that can be heard. The
intensity of sound is measured in decibels (dB). Decibels
are what's called a logarithmic unit, and this means that an
increase of 3dB in a sound means that the sound intensity
is doubled. So a sound of 88dB is twice as intense as a
sound of 85dB.

Noise exposures are a combination of the intensity and

the duration of the noise exposure. Most international
regulations for noise exposure at work state that the loudest
noise someone should be exposed to for an 8-hour working
day is 85dB - roughly equivalent to a blender, or a milling
machine. Now, as we saw before, a 88dB sound is twice as
intense as a 85dB sound, so it follows that the maximum
exposure duration should be half as much, so 4 hours.

This rule of halving the maximum exposure duration for
every 3dB increase (so doubling) in sound intensity is true
for noises up to around 110-120dB. Above this, even a very
short exposure time can be damaging.

Measuring the duration of exposure is quite easy. However,
it is hard to measure noise intensity without specialist
equipment, so how do you recognise whether noise is loud
enough to be damaging?
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Atable of maximum exposure time for a range of noise
intensities before damage may occur

Noise Maximum Typical example
intensity | unprotected
(dB) exposure*
85 8 hours blender, milling machine
88 4 hours forklift truck
91 2 hours Tube train
94 1 hour lawnmower
97 30 minutes industrial fire alarm
100 15 minutes | bulldozer, handheld drill
103 7% minutes | mp3 player at full volume
106 3% minutes motorbike
109 | 112 seconds | crying baby, jackhammer
112 66 seconds live rock band
115 33 seconds | emergency vehicle siren

* pefore damage may occur
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There is no definitive method to identify whether a noise
is loud enough to be damaging without taking a proper

measurement, but below are a few ‘rules of thumb’ to help
you identify what is too loud:

1. Ifyou have to shout to be heard by somebody around a
metre away, the background noise is loud enough to be
potentially damaging. If you can only hear or be heard
above the noise when shouting right next to the ear, the
intensity is very loud indeed and is even more likely to be
damaging your hearing.

2. Ifyou find your hearing is dulled after exposing yourself
to noise, then your hearing has been damaged. This may
be temporary, but if you expose yourself repeatedly to
these situations, the damage may become permanent.
You should speak to your GP if concerned (and your
human resources if the noise is work related) as you
may need a hearing test. If this noise exposure will be
repeated, ear protection should be used.

3. Ifyou find a ringing or buzzing in your ears (tinnitus)
after exposing yourself to noise, then the noise is likely to
have been damagingly loud. Avoiding further exposure
is strongly advised, as is speaking to your GP if you are
concerned.

4. Use common sense! If a sound is painfully or
uncomfortably loud, stop exposure immediately. If you
find you are getting a headache, feel uncomfortable,
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or are at all concerned about the intensity of the noise,
remove yourself from the situation and the noise
exposure.






