Hearing Conservation Training

Noise Destroys!!!

Overexposure to noise can cause permanent hearing loss

You can prevent this from happening by taking some simple precautions

· Exposure to loud noises can cause permanent, irreversible hearing loss

· Although hearing aids may help, they cannot restore normal hearing

· The loss does not occur equally across the spectrum of audibility

· High pitched tones (above the speech frequencies) are affected first

· Annual hearing testing can detect early changes that you may not yet be aware of!!!
· Use of appropriate hearing protective devices can prevent most damage from occurring.

· Each individual is different and may demonstrate differing susceptibility to high noise levels.

· Significant hearing loss can be a disqualifying factor for some civil service and many active duty positions.

HOW IT HAPPENS

Sound waves travel down the ear canal, hit the eardrum, and the eardrum starts to vibrate.  The vibrations continue through a chain of 3 tiny bones that bridge the middle ear space.  All the way up to the footplate of the third bone, the ear is just a transmission system, taking sound out of the air into the inner ear, where hearing starts to happen.  

The inner ear is a snail-shaped tunnel in the temporal bone of the skull known as the cochlea.  Inside the tunnel is the organ of hearing, which lies all along the edge of the snail shell.  It contains about 12,000 tiny nerve endings that look like hairs and are known as hair cells.  Each hair cell responds to a particular pitch, just like a piano key.  Those responding to the higher pitches are located on the outer part of the snail shell.  As you travel inward towards the apex of the snail shell, the hair cells respond to lower and lower pitches, with the bass tones at the very apex.  

The hair cells act just like trees in the wind…the bigger the wind, or louder the sound, the more the hair cells moves.  When sounds are very loud, the hair cells are damaged or destroyed, just like trees in the wind.  However, that will happen in a very distinct pattern, as the hair cells that are most vulnerable are those that lie directly across from the footplate of that third middle ear bone, where the vibrations are direct and are most intense.  

On a piano keyboard, the loss would be centered near the top of the keyboard, and will often form a clear “noise notch” where the damage is most concentrated directly across from the bone.  

We are made like this on purpose.  Speech is a very complex sound, with energy spread out across the frequency spectrum, but concentrated in the bass tones.  The hair cells that are sensitive to the bass tones are located deep in the cochlea, near the apex, and are very sheltered from the initial damage from noise.  It takes quite a while for the damage to work its way around and progress to the point where it begins to affect the speech frequencies.  By that time, the high frequency damage is quite significant and cannot be repaired with any medical or surgical technique.  

If you think of a stereo, it is like fiddling with the equalizer, not like turning the volume down.  Sounds still have a normal loudness level, as many of the components are present at a normal loudness level.  However, the quality of the sound will be changed---it becomes very distorted, as the ear is no longer sensitive to the entire frequency spectrum.  Turning it up doesn’t make it better, it just makes it louder.  In other words, it makes a distorted sound louder, not clearer.  The problem is one of clarity, not loudness. 

Hearing aids are basically amplifiers.  They make sounds louder.  The problem with noise-induced hearing loss is one of clarity, not loudness.  We can put filters on hearing aids and try to make them into equalizers, however, with today’s technology, we cannot even approach the fidelity of the cochlea.  So we can help, but never cure, noise-induced hearing loss.  

The best strategy is protection and prevention.

Proper use of adequate hearing protective devices can prevent overexposure to noise and minimize the risk of developing noise-induced hearing loss.

A good practical rule

If the noise of the machine is such that you cannot speak to someone in a normal tone of voice, at a distance of 3 – 4 feet, you should have some protection for your ears.  When sounds are very loud, double protection is advised (plugs and muffs worn simultaneously).  Whenever possible, minimize the amount of time you must be exposed, or take frequent breaks from the noise.  The two important variables are how loud and how long, and, as those two variables increase, so does the potential for damage.

HEARING PROTECTION

The best hearing protector is the one that is worn.  Many people think that bigger is better, and that muffs must be better than plugs, The truth is that a well-fit plug can provide equal protection to a well-designed earmuff.  The important thing is to maintain an acoustic seal, which means no leaks.  Sound is like water, and it will slip in through the cracks.  The plugs must seal the ear, or the muffs must fit snugly against the head.  Additional protection can be achieved by using plugs and muffs together.  The best way to tell if plugs are sealing the ear is to determine whether or not your own voice sounds funny when both ears are sealed.  When you listen to your own voice, it should sound like you are in a tunnel or a barrel if both ears are sealed.  If you cannot achieve this barrel effect, try reseating the earplugs or consider a different style or type.  

The best way to insert an earplug is to straighten the ear canal out by reaching over the head with your opposite hand and pulling the ear up, back, and out.  Hold the plug by the tab (single flange) or center (triple flange, handformed), aim for the center of the head and give the plug a quarter-twist towards the back as you push it into the ear.  The tab of a single flange plug should end up pointing towards the back of the head.  

Wash plugs with warm water and soap, wipe earmuff cushions with a soft damp cloth.  Do not use solvents on either plugs or muffs, as solvents tend to dry out the material and compromise the acoustic seal.  When you need replacement plugs, see your designated safety officer.  

A final note…

When asked if you would rather lose your sight or your hearing, most people immediately respond that they would prefer losing their hearing.  You may not know this, but Helen Keller was not born deaf and blind.  She was a normal child, who contracted meningitis at age 2 and was blinded and deafened by the disease.  So she knew what it was like to hear, and she knew what it was like to see, and, unlike most of us (fortunately), she knew what it was like to lose both.  She said that far and away, she missed her hearing more than her sight.  The way she explained it was:  Sight put her in touch with her environment, it’s how she knew what was going on around her.  It gives us certain privileges like the ability to drive a car. However, HEARING is what puts us in touch with other people.  Communication is the essence of being human, and without hearing, you lose the ability to communicate effectively though normal means.  

YOUR HEARING IS A PRECIOUS GIFT, PLEASE PROTECT IT!!!
