
OSHA's hearing conservation program is designed to protect workers with 
significant occupational noise exposures from hearing impairment even if 
they are subject to such noise exposures over their entire working lifetimes. 
This course summarizes the required components of OSHA's hearing 
conservation program for general industry. It covers monitoring, audiometric 
testing, hearing protectors, training, and recordkeeping requirements.
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Course Introduction 

Introduction 

Noise, or unwanted sound, is one of the most common occupational hazards in American 

workplaces. The National Institute for Occupational Safety and Health (NIOSH) estimates that 30 

million workers in the United States are exposed to hazardous noise. Exposure to high levels of 

noise may cause hearing loss, create physical and psychological stress, reduce productivity, 

interfere with communication, and contribute to accidents and injuries by making it difficult to 

hear warning signals. 

Over 23,000 cases of occupational hearing loss that was great enough to cause hearing 

impairment are reported every year. Reported cases of hearing loss accounted for 14% of 

occupational illness and 82% of the cases involving occupational hearing loss in the manufacturing 

sector. Noise-related hearing loss has been listed as one of the most prevalent occupational 

health concerns in the United States for more than 25 years. Thousands of workers every year 

suffer from preventable hearing loss due to high workplace noise levels. 

What’s the Standard? 

OSHA Standard, 1910.95, Occupational Noise Exposure, sets legal limits, in decibels, on noise 

exposure in the workplace. A decibel is the unit used to measure the intensity of a sound and 

we'll talk more about this later in the course. These limits are based on the average amount of 

time a workers is exposed to noise over an 8 hour day (called a time-weighted average). It’s 

important that you're familiar with two important noise level limits in the workplace: 

1. OSHA's permissible exposure limit (PEL) is 90 dBA for all workers for an 8 hour day. 

2. OSHA requires employers to implement a Hearing Conservation Program where workers 

are exposed to a time-weighted average noise level of 85 dBA or higher over an 8 hour 

work shift. 

This course summarizes the required components of OSHA’s hearing conservation program for 

general industry. It covers monitoring, audiometric testing, hearing protectors, training, and 

recordkeeping requirements. 

 

 

https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.95
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Module 1: The Basics 

Sound and Noise  

Sound ‐ Sound propagates as a wave of positive pressure disturbances (compressions) and 

negative pressure disturbances (rarefactions), as shown image to the right. Sound can travel 

through any elastic medium (e.g., air, water, wood, metal). 

Noise ‐ is nothing more than unwanted sound. Occupational noise can be any sound in any work 

environment. In the workplace, sound that is intense enough to damage hearing is unwanted 

and is considered to be noise. 

Quiz Instructions 

After each section, there is a quiz question.  Make sure to read the material in each section to 

discover the correct answer to these questions. Circle the correct answer.  When you are finished, 

go online to take the final exam.  This exam is open book, so you can use this study guide. 

1. What is noise? 

a. Pressure changes 
b. Unwanted sound 
c. Decibels 
d. Varying frequencies 

How does the ear work? 

The function of the ear is to gather, transmit, and perceive sounds from the environment. This 

involves three stages: 

1. Outer ear. Modification of the acoustic wave by the outer ear, which receives the wave 

and directs it to the eardrum. Sound reaches the eardrum as variations in air pressure. 

2. Middle ear. Three small bones amplify and transmit the vibrations generated by the sound 

to the inner ear. They are called the: 

1. malleus (or hammer), 

2. incus (or anvil), and 

3. stapes (or stirrup) 
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3. Inner ear. The vibrations from the middle ear are then transmitted as wave energy 

through the fluid within a snail-like structure called the cochlea in the inner ear. The 

cochlea is lined with about many thousands of microscopic hair-like cells that move with 

the vibrations in the fluid and convert the waves into nerve impulses - the result is the 

sound we hear. If the vibrations are too intense, over time, these microscopic hairs can be 

damaged, causing hearing loss. 

2. How do the microscopic hairs in the cochlea produce the sound we hear? 

a. They strike each other in a wave-like manner, producing sound 
b. They lengthen and shorten changing the frequency of their output 
c. They vibrate and convert sound waves into nerve impulses 
d. They produce an electrical charge that is converted to sound 

Types of Hearing Loss 

Hearing loss can be described as either conductive or sensorineural, or a combination of the two. 

Conductive hearing loss. This type of hearing loss results from any condition in the outer or 

middle ear that interferes with sound passing to the inner ear. Excessive wax in the auditory 

canal, a ruptured eardrum, and other conditions of the outer or middle ear can produce 

conductive hearing loss. 

Although work-related conductive hearing loss is not common, it can occur when an accident 

results in a head injury or penetration of the eardrum by a sharp object, or by any event that 

ruptures the eardrum or breaks the ossicular chain formed by the small bones in the middle ear 

(e.g., impulsive noise caused by explosives or firearms). 

Sensorineural hearing loss. Sensorineural hearing loss is the most common type of hearing loss 

on the job. This type of hearing loss is a permanent condition that usually cannot be treated 

medically or surgically. Sensorineural hearing loss is associated with a problem occurring in either 

the inner ear or the auditory nerve, which delivers sound to the brain. The normal aging process 

and excessive noise exposure are both notable causes of sensorineural hearing loss. 

Studies show that exposure to noise damages the sensory hair cells that line the cochlea. Even 

moderate noise can cause twisting and swelling of hair cells and biochemical changes that reduce 

the hair cell sensitivity to mechanical motion, resulting in auditory fatigue. As the severity of the 

noise exposure increases, hair cells and supporting cells disintegrate, and the associated nerve 

fibers eventually disappear. 

  



 Inc. Page 13 of 85 

Course 751 
 

 
Copyright © 2022 Geigle Safety Group, Inc.   Page 13 of 83 

 

3. Which type of hearing loss is the most common on the job? 

a. Mixed types 
b. Conductive 
c. Short-term 
d. Sensorineural 

How Sound is Measured 

The Decibel (dB) is a measure of the amount of sound pressure. The dB is measured on a 

logarithmic scale which means that a sound with an intensity that is twice that of a reference 

sound corresponds to an increase of little more than 3 decibels. 

Frequency (f) is a measure of the number of vibrations (i.e., sound pressure cycles) that occur per 

second. It is measured in hertz (Hz), where one Hz is equal to one cycle per second. The pitch of a 

sound - how high or low it seems - is how you perceive its frequency; the higher the pitch, the 

higher the frequency. High-frequency sounds are generally more annoying than low-frequency 

sounds and can be more harmful to hearing. 

Human speech frequencies are in the range of 500 Hz to 4,000 Hz and is most sensitive to 

frequencies between 3,000 and 4,000 Hz. That's why people with damaged hearing have difficulty 

understanding higher-pitched voices and other sounds in the 3,000 to 4,000 Hz range. 

Take this free online hearing test to see if you have hearing loss. 

Click on the button if you want more comprehensive information on the various qualities of sound 

from OSHA's Technical Manual, Section III, Chapter 5. 

Basic Qualities of Sound 

Note: This discussion goes beyond the scope of training for this course and is for your information 

only and is not testable. 

Wavelength. The wavelength (λ) is the distance traveled by a sound wave during one sound 

pressure cycle, as shown in Figure 2. The wavelength of sound is usually measured in meters or 

feet. Wavelength is important for designing engineering controls. For example, a sound-absorbing 

material will perform most effectively if its thickness is at least one-quarter the wavelength. 

Frequency. Frequency, f, is a measure of the number of vibrations (i.e., sound pressure cycles) 

that occur per second. It is measured in hertz (Hz), where one Hz is equal to one cycle per second. 

https://virtualhearingsolutions.com/individuals/
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Sound frequency is perceived as pitch (i.e., how high or low a tone is). The frequency range 

sensed by the ear varies considerably among individuals. A young person with normal hearing can 

hear frequencies between approximately 20 Hz and 20,000 Hz. As a person gets older, the highest 

frequency that he or she can detect tends to decrease. 

Human speech frequencies are in the range of 500 Hz to 4,000 Hz. This is significant because 

hearing loss in this range will interfere with conversational speech. The portions of the ear that 

detect frequencies between 3,000 Hz and 4,000 Hz are the earliest to be affected by exposure to 

noise. Audiograms often display a 4,000-Hz "Notch" in patients who are developing the beginning 

stages of sensorineural hearing loss. 

Speed. The speed at which sound travels, c, is determined primarily by the density and the 

compressibility of the medium through which it is traveling. The speed of sound is typically 

measured in meters per second or feet per second. 

Speed increases as the density of the medium increases and its elasticity decreases. For example: 

In air, the speed of sound is approximately 344 meters per second (1,130 feet per second) at 

standard temperature and pressure. In liquids and solids, the speed of sound is much higher. The 

speed of sound is about 1,500 meters per second in water and 5,000 meters per second in steel. 

Sound Pressure. The vibrations associated with sound are detected as slight variations in 

pressure. The range of sound pressures perceived as sound is extremely large, beginning with a 

very weak pressure causing faint sounds and increasing to noise so loud that it causes pain. 

The threshold of hearing is the quietest sound that can typically be heard by a young person with 

undamaged hearing. This varies somewhat among individuals but is typically in the micropascal 

range. The reference sound pressure is the standardized threshold of hearing and is defined as 20 

micropascals (0.0002 microbars) at 1,000 Hz. 

The threshold of pain, or the greatest sound pressure that can be perceived without pain, is 

approximately 10 million times greater than the threshold of hearing. It is, therefore, more 

convenient to use a relative (e.g., logarithmic) scale of sound pressure rather than an absolute 

scale (OTM/Driscoll). 

Decibels. Noise is measured in units of sound pressure called decibels (dB), named after 

Alexander Graham Bell. The decibel notation is implied any time a "sound level" or "sound 

pressure level" is mentioned. 

Decibels are measured on a logarithmic scale: a small change in the number of decibels indicates 

a huge change in the amount of noise and the potential damage to a person's hearing. It is not 

proper to add dB values by normal algebraic addition. 
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Sound Fields. Many noise-control problems require a practical knowledge of the relationships 

between: 

• A sound field. A region in which sound is propagating) and two related concepts. 

• Sound pressure. The intensity of sound pressure emitted from the sound source that is 

influenced by the distance from the sound source, and the surrounding environment. 

• Sound power. The sound energy emitted from a sound source that is not influenced by 

the surrounding environment. 

Sound fields are categorized as near, far, and free fields. 

1. The near field is the space immediately around the noise source, sometimes defined as 

within the wavelength of the lowest frequency component (e.g., a little more than 4 feet 

for a 25-Hz tone, about 1 foot for a 1,000-Hz tone, and less than 7 inches for a 2,000-Hz 

tone). Sound pressure measurements obtained with standard instruments within the near 

field are not reliable because small changes in position can result in big differences in the 

readings. 

2. The far field is the space outside the near field, meaning that the far field begins at a point 

at least one wavelength distance from the noise source. Standard sound level meters (i.e., 

type I and type II) are reliable in this field, but the measurements are influenced by 

whether the noise is simply originating from a source (free field) or being reflected back 

from surrounding surfaces (reverberant field). 

3. A free field is a region in which there are no reflected sound waves. In a free field, sound 

radiates into space from a source uniformly in all directions. The sound pressure produced 

by the source is the same in every direction at equal distances from the point source. As a 

principle of physics, the sound pressure level decreases 6 dB, on a Z-weighted (i.e., 

unweighted) scale, each time the distance from the point source is doubled. This is a 

common way of expressing the inverse-square law in acoustics and is shown in Figure 4. 

Sound Power. Up to this point, this discussion has focused on sound pressure. Sound power, 

however, is an equally important concept. Sound power, usually measured in watts, is the amount 

of energy per unit of time that radiates from a source in the form of an acoustic wave. Generally, 

sound power cannot be measured directly, but modern instruments make it possible to measure 

the output at a point that is a known distance from the source. 

Understanding the relationship between sound pressure and sound power is essential to 

predicting what noise problems will be created when particular sound sources are placed in 

working environments. An important consideration might be how close workers will be working 
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to the source of sound. As a general rule, doubling the sound power increases the noise level by 3 

dB. 

As sound power radiates from a point source in free space, it is distributed over a spherical 

surface so that at any given point, there exists a certain sound power per unit area. This is 

designated as intensity, I, and is expressed in units of watts per square meter. 

Sound intensity is heard as loudness, which can be perceived differently depending on the 

individual and his or her distance from the source and the characteristics of the surrounding 

space. As the distance from the sound source increases, the sound intensity decreases. The sound 

power coming from the source remains constant, but the spherical surface over which the power 

is spread increases--so the power is less intense. In other words, the sound power level of a 

source is independent of the environment. However, the sound pressure level at some distance, r, 

from the source depends on that distance and the sound-absorbing characteristics of the 

environment (OTM/Driscoll). 

Filtering. Most noise is not a pure tone, but rather consists of many frequencies simultaneously 

emitted from the source. To properly represent the total noise of a source, it is usually necessary 

to break it down into its frequency components. One reason for this is that people react 

differently to low-frequency and high-frequency sounds. Tor the same sound pressure level, high-

frequency noise is much more disturbing and more capable of producing hearing loss than low-

frequency noise. Engineering solutions to reduce or control noise are different for low-frequency 

and high-frequency noise. As a general guideline, low-frequency noise is more difficult to control. 

Loudness and Weighting Networks. Loudness is the subjective human response to sound. It 

depends primarily on sound pressure but is also influenced by frequency. 

Three different internationally standardized characteristics are used for sound measurement: 

weighting networks A, C, and Z (or "zero" weighting). The A and C weighting networks are the 

sound level meter's means of responding to some frequencies more than others. The very low 

frequencies are discriminated against (attenuated) quite severely by the A-network and hardly 

attenuated at all by the C-network. Sound levels (dB) measured using these weighting scales are 

designated by the appropriate letter (i.e., dBA or dBC). 

• The A-weighted sound level measurement is thought to provide a rating of industrial noise 

that indicates the injurious effects such noise has on human hearing and has been 

adopted by OSHA in its noise standards (OTM/Driscoll). 

• In contrast, the Z-weighted measurement is an unweighted scale (introduced as an 

international standard in 2003), which provides a flat response across the entire frequency 

spectrum from 10 Hz to 20,000 Hz. 
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• The C-weighted scale is used as an alternative to the Z-weighted measurement (on older 

sound level meters on which Z-weighting is not an option), particularly for characterizing 

low-frequency sounds capable of inducing vibrations in buildings or other structures. 

4. Human hearing is most sensitive to frequencies between _____. 

a. 1,000 and 2,000 Hz 
b. 1,000 and 5,000 Hz 
c. 3,000 and 4,000 Hz 
d. 3,000 and 8,000 Hz 

The Perils of Exposure 

The extent of damage to hearing depends primarily on the intensity of the noise and the duration 

of the exposure. Hearing loss caused by noise can be temporary or permanent. 

• Temporary hearing loss results from short-term exposures to noise, with normal hearing 

returning after a period of rest. 

• Permanent hearing loss is gradual and can be caused by prolonged exposure to high noise 

levels and chemicals. 

Loud noise can also create physical and psychological stress, reduce productivity, interfere with 

communication and concentration, and contribute to workplace accidents and injuries by making 

it difficult to hear warning signals. 

Noise-induced hearing loss limits your ability to hear high-frequency sounds, understand speech, 

and seriously impairs your ability to communicate. 

The effects of hearing loss can be profound because it can interfere with your ability to enjoy 

socializing with friends, playing with your children or grandchildren, or participating in other social 

activities you enjoy. It can also lead to psychological and social isolation.          

5. What are the two factors that determine the amount of hearing loss a person 
experiences when exposed to loud noises? 

a. Decibels and frequency 
b. dBA and A-weighted sound levels 
c. Intensity and duration 
d. Sound and noise 
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Exposure to Chemicals 

Research demonstrates exposure to certain chemicals, called ototoxicants, may cause hearing loss 

or balance problems, regardless of noise exposure. Substances, including certain pesticides, 

solvents, and pharmaceuticals that contain ototoxicants can negatively affect how the ear 

functions, causing hearing loss, and/or affect balance. 

Combined exposures to repeated loud sounds and chemicals can cause more hearing loss than 

exposure to either agent alone. This combination often results in hearing loss that can be 

temporary or permanent, depending on the level of noise, the dose of the chemical, and the 

duration of the exposure. This hearing impairment affects many occupations and industries, from 

machinists to firefighters. 

Effects on Hearing 

Harmful exposure to ototoxicants may occur through inhalation, ingestion, or skin absorption. 

Health effects caused by ototoxic chemicals vary based on exposure frequency, intensity, 

duration, workplace exposure to other hazards, and individual factors such as age. 

Effects may be temporary or permanent, can affect hearing sensitivity, and result in a standard 

threshold shift. Since chemicals can affect central portions of the auditory system, not only do 

sounds need to be louder to be detected, but also they lose clarity. 

Prevention 

The first step in preventing exposure to ototoxicants is to know if they are in the workplace. One 

way to identify ototoxicants in the workplace is by reviewing Safety Data Sheets (SDSs). Other 

strategies to help prevent exposure includes: 

• Providing health and safety information as well as training to workers exposed to 

hazardous materials, including ototoxic chemicals. 

• Replacing a hazardous chemical with a less toxic chemical is an effective way to reduce 

exposure when ototoxicants are identified in the workplace. 

• Using engineering controls, such as isolation and enclosures to control exposure to 

ototoxicants and noise 

• Eliminating unnecessary tasks that cause noise or ototoxicant exposure or operating noisy 

equipment when workers are not near. 
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• Using appropriate personal protective equipment (PPE) including chemical-protective 

gloves, arm 

• sleeves, aprons, and other appropriate clothing. 

6. Which two combined exposures can cause more hearing loss than exposure to either 
agent alone? 

a. Repeated loud noise and chemicals 
b. Intense light and loud sound 
c. Constant wind and intense light 
d. Intense light and high-frequency sound 

Exposure to Noise 

Tinnitus 

Sometimes, overexposure to loud noise can trigger phantom noise such as ringing, humming, 

roaring, or other sounds in your ears. The condition is called tinnitus, and it may be a symptom of 

damaged hearing caused by repeated loud noise, infections, medications, or earwax. 

There are two kinds of tinnitus: 

1. Subjective tinnitus is the condition in which only you can hear the phantom noise. This is 

the most common type of tinnitus. It can be caused by outer, middle, or inner ear 

problems, or by problems with the hearing (auditory) nerves. 

2. Objective tinnitus is the condition in which the person examining you can hear the noise. 

This type of tinnitus is rare and caused blood vessel problems, a middle ear bone 

condition, or muscle contractions. 

To know if noise has damaged your hearing, have a hearing examination that is conducted by a 

certified audiometric technician, audiologist, otolaryngologist, or physician. 

If you answer “yes” to any of the following questions, your hearing may be at risk: 

• Do you frequently ask people to repeat sentences? 

• Do you think your hearing is worse than it was 10 years ago? 

• Have family members noticed a problem with your hearing? 
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• Are you exposed to loud noise without hearing protection where you work? 

• Do you have to shout to a co‐worker because of the noise around you? 

• Are you exposed to noise from firearms, motorcycles, snowmobiles, power tools, or loud 

music without hearing protection? 

7. If an audiologist cannot hear the ringing in your ear, you are most likely suffering from 
_____. 

a. permanent tinnitus 
b. subjective tinnitus 
c. objective tinnitus 
d. temporary tinnitus 
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Module 2:  Evaluating Exposures 

Warning Signs of Hazardous Workplace Noise 

Noise may be a problem in your workplace if: 

• You hear ringing or humming in your ears when you leave work. 

• You have to shout to be heard by a co-worker an arm's length away. 

• You experience temporary hearing loss when leaving work. 

Noise-induced hearing loss can develop rapidly in workers exposed to relatively high noise levels 

on a daily basis. 

1. Which of the following is TRUE regarding noise-induced hearing loss? 

a. It affects women more often than men 
b. It can develop rapidly 
c. It is always temporary 
d. It is extremely rare 

Evaluating Noise Exposure 

The first step toward solving any noise problem is to define it. The easiest way to determine if the 

level of noise in your workplace might be hazardous is to talk with someone in the noisy area of 

the workplace. If you can talk comfortably with someone 3 feet away, there is probably not 

enough plant noise at that position to damage hearing. But if you must shout to be heard or 

understood from a distance of between 1-3 feet, noise at that position may cause hearing loss, 

and you should have the sound levels evaluated. 

A noise problem in the workplace may be evaluated in using two basic strategies: 

1. By analyzing the subjective responses of employees who are disturbed by the noise; and 

2. By objective measurements of the sound levels and comparison of those values with noise 

regulations or noise criteria generally regarded as applicable to the situation. 
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2. Sound levels should be measured in the workplace if _____. 

a. you must yell at someone working outside the building 
b. you must shout to be heard or understood from a distance of 1-3 feet 
c. you can't hear others talking to you from a distance of 5 feet or greater 
d. others are disturbed when you yell at them 

Subjective Responses 

There are various factors that may indicate noise is a problem in the workplace. While people 

react differently to noise, subjective responses should not be ignored because they may provide 

warnings that noise may be at unacceptable levels. 

Noisy conditions can make normal conversation difficult. 

• When noise levels are above 80 decibels (dB), people have to speak very loudly. 

• When noise levels are between 85 and 90 dB, people have to shout. 

• When noise levels are greater than 95 dB, people have to move close together to hear 

each other at all. 

Objective Measurements 

Objective measurements are made in accordance with some relatively precise set of instructions, 

usually based on laws and regulations. In the usual industrial noise situation, there will be two 

types of objective measurements: 

1. Compliance measurements, which are made in accordance with some relatively precise 

set of instructions, usually based on laws or regulations. The purpose is usually to 

determine the extent of compliance with the limits set forth OSHA 1910.95, Occupational 

nose exposure. In an OSHA noise exposure compliance survey, the basic data will be the 

slow A-weighted sound levels measured using dosimeters at the ear location of the 

workers, together with the times spent at the sound levels encountered. From these data, 

the daily noise dose is calculated by means specified in the regulations. 

2. Diagnostic measurements, which are used in engineering control of noise to help locate 

specific noise sources and determine their magnitudes, and to help select the types of 

controls needed, their locations, and the amount of reduction sought. 

https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.95
https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.95
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3. At what noise level (db) does it become difficult to hear someone when they speak at a 
normal volume? 

a. 30 dB 
b. 65 dB 
c. 80 dB 
d. 105 dB 

Noise Survey Instruments 

There are two different instruments to measure noise exposures: the sound level meter and the 

dosimeter. 

Sound Level Meter (SLM) 

A SLM is a device that measures the intensity of sound at a given moment. Since sound level 

meters provide a measure of sound intensity at only one point in time, it may be necessary to 

take a number of measurements at different times to estimate noise exposure over a workday. 

A SLM typically consists of a microphone, a calibrated attenuator, a stabilized amplifier, an 

indicating meter, and the designated weighting networks. Two types of SLMs are commonly used 

in the workplace: 

Type 1 SLM. The Type 1 meter has an accuracy of +1 dBA and is preferred for the design of cost-

effective noise controls. 

Type 2 SLM. A Type 2 meter is has an accuracy of +2 dBA and meets the minimum requirement by 

OSHA for noise measurements. It is usually sufficient for general purpose noise surveys. It is 

usually less bulky, lighter, and less expensive than the Type 1 SLM. 

SLMs can be used to: 

• Spot-check noise dosimeter performance. 

• Determine the employee's noise dose whenever use of a noise dosimeter is unavailable or 

inappropriate. 

• Identify and evaluate individual noise sources for abatement purposes. 

• Aid in determining the feasibility of engineering controls for individual noise sources. 

• Evaluate hearing protectors. 

Please click here to learn more about the considerations of use for sound level meters. 

https://www.oshatrain.org/courses/mods/751_Considerations_Sound_Level_Meter.html
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4. Which sound level meter meets minimum OSHA standards but is less accurate? 

a. Type 1 
b. Type 2 
c. Type 3 
d. Type 4 

Dosimeter 

A dosimeter is like a sound level meter except that it stores sound level measurements providing 

a time-weighted average (TWA) noise exposure reading typically for an 8-hour workday. Because 

OSHA requires noise readings over time, the noise dosimeter is the primary meter used for 

compliance measurements. 

With a dosimeter, a microphone is attached to the employee's clothing, and the exposure 

measurement is simply read at the end of the desired time period. A reader may be used to read-

out the dosimeter's measurements. Since the dosimeter is worn by the employee, it measures 

noise levels in those locations in which the employee travels. 

A sound level meter can also be positioned within the immediate vicinity of the exposed worker 

to obtain an individual exposure estimate. Such procedures are generally referred to as 

"personal" noise monitoring. 

Dosimeters can be used to: 

• Make compliance measurements according to OSHA's noise standard. 

• Measure the employee's exposure to noise and automatically compute the necessary 

noise dose calculations. 

Please click here to learn more about the considerations of use for dosimeters. 

5. According to OSHA's noise standard, what is the primary instrument for making 
compliance measurements? 

a. Acoustic limited devices 
b. Octave band analyzers 
c. Audio equalizer 
d. Noise dosimeter 

 

https://www.oshatrain.org/courses/mods/751_Considerations_Dosimeter.html
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Noise Surveys 

Noise surveys should be performed walking around the workplace to screen for employee noise 

exposures and to determine if additional monitoring is necessary. When screening for noise 

exposures, it is sufficient to take measurements using a sound level meter and estimate the 

duration of exposure. The resulting spot readings can be used to determine the need for a more 

thorough evaluation using dosimeters. The following general approach may be followed: 

1. Tour the facility and develop a detailed understanding of facility operations and potential 

noise sources. Make notes on a diagram of the floor plan if possible. Look for indications 

that noise may be a problem. 

2. Use a sound level meter to take spot readings of operations that are in question. It may be 

useful to mark the sound levels on a diagram of the floor plan. Make notes regarding what 

equipment is on or off. 

3. Estimate 8-hour time-weighted average (TWA) exposures by identifying workers and their 

locations and estimate the length of time they spend in different areas or how long they 

operate particular equipment or tools. 

If the results of the survey indicate an estimated 8-hour TWA exposures of 80 dBA or more, then 

additional noise monitoring should be performed. 

6. What is the purpose of a noise survey? 

a. To determine if additional exposure monitoring is necessary 
b. To fix a time when the workplace is beyond limits 
c. To log the percentage of non-compliance 
d. To analyze the acoustics in various work areas 

Work-shift Sampling 

When the results of the noise survey indicate that noise levels may exceed those listed in 

1910.95, additional monitoring using dosimeters is necessary. Establish a sampling protocol for 

your workplace. You can follow this sampling protocol: 

1. Explain the purpose of the dosimeter to each employee being sampled and emphasize 

that the dosimeter is not a speech recording device. 
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2. Inform the employee being monitored that the dosimeter should be placed so that it does 

not interfere with work, and emphasize that the employee should continue to work as 

usual. 

3. Instruct the employee being sampled not to remove the dosimeter unless absolutely 

necessary and not to cover the microphone with a coat or outer garment or move it from 

its installed position. Inform the employee when and where the dosimeter will be 

removed. 

4. Place the microphone in the employee's hearing zone. OSHA defines the hearing zone as a 

sphere with a two-foot diameter surrounding the head. Most manufacturers recommend 

that the microphone be placed on the shoulder area midway between the head and the 

point of the shoulder. Practicality and safety will dictate the actual microphone placement 

at each survey location. 

5. Use the microphone windscreen to protect the microphone when the wearer is outdoors 

or in dusty or dirty areas (the windscreen will not protect the microphone from rain or 

extreme humidity). 

6. When noise levels are different at each of the employee’s ears, the higher level must be 

sampled. 

7. Position and secure any excess microphone cable to avoid snagging or inconvenience to 

the employee. If practical, the cord should be run under the employee's shirt or coat. 

8. Check the dosimeter periodically to ensure the microphone is properly oriented. 

9. Obtain and note sound level meter readings during different phases of work the employee 

performs during the shift. It is important to take enough readings to identify task work 

cycles. For statistical reasons, more readings should be taken when noise levels fluctuate 

widely. 

10. Record the information required on the OSHA-92 Noise Survey Report. 

  

https://www.dir.ca.gov/DOSHPol/P&PC-92.HTM
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7. Which instrument is used to determine the average noise exposure to which a worker is 
exposed during the workshift? 

a. Sound calibration meter 
b. Microphone 
c. Noise dosimeter 
d. Sound level meter 

Employees Wearing Headsets are at Risk 

Noise overexposure in the workplace can occur where employees wear a communications 

headset as part of their employment. Clerical personnel, aircraft pilots and other cockpit 

personnel, air traffic controllers, emergency personnel, reservation clerks, receptionists, and 

telephone operators are just a few examples of the more than three million workers who can be 

exposed to high noise levels via communication's headsets. 

When is sound too loud in earphones and headphones?  

Use this test to determine if a co-worker might be exposed to excessive sound levels while using 

earphones. If you can hear the sound being delivered into a person's ear via headphones or 

earphones, it indicates the sound is too loud and can eventually lead to permanent hearing loss.  

8. What does it indicate if you can hear the music in a co-worker's earphones? 

a. The music contains too much noise 
b. The music must be turned off 
c. The music must be hard rock 
d. The music is too loud and harmful 
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Module 3: Reducing Noise Related Hazards 

Introduction 

Decibels are measured on a logarithmic scale which means that a small change in the number of 

decibels results in a large change in the level of noise employees hear. 

With the reduction of even a few decibels, the hazard to hearing is reduced, communication is 

improved, and noise-related annoyance is reduced. 

There are various ways to reduce or eliminate exposure to unwanted noise using the "Hierarchy 

of Controls." We'll discuss some of these controls in this module. 

1. Decibels are measured on a logarithmic scale, which means a _____ change in decibels 
results in a _____ in the level of noise. 

a. large, small 
b. small, large 
c. given, equivalent 
d. slow, quick 

The Hierarchy of Control Strategies 

Occupational safety and health professionals use the "Hierarchy of Controls" to determine how to 

implement feasible and effective controls. This approach groups actions by their likely 

effectiveness in reducing or removing the noise hazard. The first three control strategies attempt 

to change the source of the hazard to reduce noise levels. The last three strategies do not change 

the source of the noise, but rather, they try to reduce employee exposure to the noise.  

Hazard Controls - These controls change the source of the noise hazard: 

1. Elimination - remove the source of the hazard. 

2. Substitution - replace the source of the hazard with a quieter source. 

3. Engineering - design/redesign equipment to isolate the source of the noise. 

Exposure Controls - These controls manage employee exposure to the source of the noise hazard: 

4. Warnings - signs, signals, alarms, etc., to increase awareness. 

5. Administration - information and training, scheduling, work practices, rules, etc. 
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6. Personal protective equipment (PPE) - ear plugs and muffs, etc. 

The use of these controls should reduce exposure to the point where the risk to hearing is 

eliminated or at least more manageable. Warnings, Administrative Controls, and PPE are less 

reliable because they only work when employees use or otherwise comply with the strategies. 

Elimination and Substitution 

In most cases, the preferred approach is to eliminate the source of hazardous noise. When 

elimination is not possible, substitution of the loud equipment for quieter equipment may be the 

next best alternative to protect workers from hazardous noise.  

2. Which two hierarchy of control strategies are considered most effective? 

a. Engineering and administrative 
b. Elimination and substitution 
c. Administrative and personal protective equipment 
d. Personal protective equipment and elimination 

Engineering Controls 

Engineering controls that reduce sound exposure levels are available and technologically feasible 

for most noise sources. To reduce the noise level at the worker's, engineering controls: 

• design or modify equipment, or 

• make related physical changes at the noise source or along the transmission path. 

Simple engineering noise control solutions can reduce the noise hazard to the extent that 

audiometric testing, a hearing conservation program, and the use of hearing protectors, are not 

necessary. Examples of inexpensive, effective engineering controls that can be applied include: 

• Choosing low-noise tools and machinery (e.g., compressors, grinders, etc.). 

• Maintaining and lubricating machinery and equipment (e.g., oil bearings). 

• Placing a barrier between the noise source and employee (e.g., sound walls or curtains). 

• Enclosing or isolating the noise source. 
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Selecting Engineering Controls 

Assessing the applicability of engineering controls is a sophisticated process. 

• First, the noise problem must be thoroughly defined. This necessitates measuring the 

noise levels and developing complete information on employee noise exposure and the 

need for noise reduction. 

• Next, an approach to engineering control must be developed, requiring the identification 

of individual noise sources and assessment of their contributions to the overall noise 

levels. 

Employees who work with the equipment on a daily basis will be able to provide valuable 

guidance. In situations where employees will be working on or around equipment fitted with 

engineering controls, it is important to explain why the controls should not be modified, removed, 

or otherwise defeated. 

3. Which of the "Hierarchy of Controls" categories involves designing or modifying 
equipment, or making related physical changes at the noise source? 

a. Elimination 
b. Substitution 
c. Engineering controls 
d. Administrative controls 

Examples of Engineering Controls 

For hearing loss prevention purposes, engineering controls are defined as any modification or 

replacement of equipment, or related physical change at the noise source or along the 

transmission path (with the exception of hearing protectors) that reduces the noise level at the 

employee's ear. 

Typical engineering controls involve: 

1. Reducing noise at the source - providing proper lubrication. 

2. Interrupting the noise path - erecting enclosures. 

3. Reducing reverberation - installing sound absorption material. 

4. Reducing structure-borne vibration - installing vibration mounts. 
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4. Which of the following actions would NOT be considered an engineering control 
method? 

a. reducing structure-borne vibration 
b. wearing headphones 
c. interrupting the noise path 
d. reducing noise at the source 

Warnings 

With the release of ANSI Z10-2012, "warnings" have been promoted to their own hierarchy level. 

Previously they were considered part of administrative controls. Warnings do not prevent 

exposure to a hazard, but they do provide a visual or audible indicator to warn people of potential 

danger. 

Warnings can be either visual, audible, or both. They may also be tactile. Some examples of 

warnings are: 

• Visual. Signs, labels, tags, and flashing/strobe lights. 

• Audible. Alarms, bells, beepers, sirens, announcement system and horns. 

• Tactile. Vibration devices or air fans. 

For instance, a door could have both a sign warning of a hazard as well as an alarm if opened. 

Warnings can be effective deterrents, but are not as effective as elimination, substitution, or 

engineering controls. 

5. What is a major weakness when relying primarily on warnings as a hazard control 
strategy? 

a. Warnings must be replaced frequently 
b. Employees do not like being told what to do 
c. Some employees may not be able to read them 
d. Warnings may eventually be ignored 
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Administrative Controls 

Administrative controls are changes in the workplace that reduce or eliminate the worker 

exposure to noise, examples include: 

• Operating noisy machines during shifts when fewer people are exposed. 

• Limiting the amount of time, a person spends at a noise source. 

• Providing quiet areas where workers can gain relief from hazardous noise sources (e.g., 

construct a soundproof room where workers' hearing can recover – depending upon their 

individual noise level and duration of exposure, and time spent in the quiet area). 

• Restricting worker presence to a suitable distance away from noisy equipment. Controlling 

noise exposure through distance is often an effective, yet simple and inexpensive 

administrative control. This control may be applicable when workers are present but are 

not actually working with a noise source or equipment. Increasing the distance between 

the noise source and the worker, reduces their exposure. In open space, for every 

doubling of the distance between the source of noise and the worker, the sound level of 

the noise is decreased by 6.02 dB. No matter what the scale of measurement, you will get 

a 6.02 dB sound level drop for every doubling of distance. 

6. Which of the following is an administrative control to reduce the risk of exposure to 
excessive noise? 

a. Isolating noisy equipment in an enclosed space 
b. A warning tape placed around a noisy work area 
c. Requiring employees to wear hearing protection when grinding 
d. Placing insulation around a noisy generator 

Personal Protective Equipment 

If other hazard and exposure control strategies to reduce noise levels can't be used or fail to 

reduce noise levels below OSHA's permissible exposure limits (PELs), the employer should make 

sure all exposed employees wear hearing protective devices. As you are probably well aware, 

there are basically four types of hearing protectors. 

• Molded earplugs are usually made of plastic or silicone rubber. They are available in a 

variety of shapes and sizes and are usually characterized by one or more ribs or contours. 
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They are considered multiple use; therefore, they must be cleaned and properly stored 

after each use. 

• Custom-molded plugs are generally made of plastic and are designed from a molded wax 

insert of the wearer's ears. They are considered multiple use but cannot be switched ear 

to ear. 

• Self-molded earplugs are generally made of mineral down or plastic foam and are molded 

or formed by the wearer. Generally, one size fits all and they may be either single or 

multiple use. 

• Earmuffs are designed to be multiple use and may be designed to be worn with the 

harness over or behind the head, or below the chin. They are generally more comfortable 

but may not provide as much protection because they only sit over the ears, rather than 

directly in the ear canal. 

Each type is designed for certain noise conditions. But remember - unless employees wear 

hearing protection properly and wear them all the time in high noise areas, the devices will not be 

effective. Proper use of hearing protection is one of the major challenges inherent in this 

exposure control strategy. 

Convenience and comfort are important for frequent use of hearing protective devices. Earmuffs 

and foam earplugs in most cases offer the most noise reduction. However, preformed plugs or 

canal caps may be more convenient where construction work generates moderate daily average 

noise levels. There is no one device that is the best type for all situations. You can see the various 

types by enlarging the image to the right. 

We'll discuss the OSHA requirements for hearing protective devices as part of the employer's 

Hearing Conservation Program (HCP) later in the course. 

7. Which of the following hearing protectors are generally most comfortable, but may not 
provide as much protection from noise? 

a. Molded earplugs 
b. Self-molded earplugs 
c. Earmuffs 
d. Custom-molded earplugs 

 



 Inc. Page 34 of 85 

Course 751 
 

 
Copyright © 2022 Geigle Safety Group, Inc.   Page 34 of 83 

Management Responsibilities 

Management's primary responsibilities are to make sure that potentially controllable noise 

sources are identified and that priorities for controls are set and accomplished. It is also 

management's responsibility to see that any changes in equipment or process are done only after 

evaluation of their impact on employee noise exposure. 

Purchasing more quiet equipment can be very helpful, but sometimes the company must be 

willing to pay more for quieter equipment, but these investments should be cost-effective in the 

long run. 

Implementing a “buy-quiet” program can significantly reduce the amount of time it takes for 

workplace noise to no longer be hazardous. 

Often a noise-control effort may seem to be overwhelming. As a result, the company may decide 

that noise control is not feasible and instead rely on hearing loss prevention measures to prevent 

hearing loss. However, if noise sources are taken on one at a time, dealing with the noisiest or 

easiest to quiet sources first, the problem can become manageable over time so that hearing loss 

prevention measures will be needed only until the noise is reduced to a safe level. Many times, 

two hazards can be reduced or eliminated at once, such as in the case of enclosing a noisy 

machine that generates high heat levels as well. The enclosure can trap the noise, and the heat 

can be vented off to the outside. 

Managers may need to commit resources for in-house development of technology to control 

exposure problems specific to their companies and processes. In some cases, they may need to 

budget for maintenance of exposure control devices to prevent their deterioration over time. 

Finally, they should make sure that lunch and break areas are as free from noise hazards as 

reasonably possible. 

8. What should managers do first before making changes to equipment or processes that 
result in noise exposure? 

a. Make the changes that may decrease noise exposure 
b. Assess the impact on the cost of doing business 
c. Evaluate changes for their impact on noise exposure 
d. Send a report to OSHA for compliance review 

 

https://buyquietroadmap.com/1419/buy-quiet-process-roadmap/
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Employee Responsibilities 

Employees who operate or maintain and repair the equipment are often the ones who know most 

about the processes involved. Employees need to:  

• learn to operate their machines with the noise controls in place; 

• maintain the controls properly; 

• notify appropriate personnel when additional maintenance is needed; 

• notify supervisors when they notice changes in equipment sound levels;  

• express their concerns and ideas to management, the program implementer, or the noise-

control engineer so that the noise-control devices will be as practical and effective as 

possible; 

• assist with engineering noise surveys where sound sources within a work process or a 

piece of equipment need to be evaluated, and only the employee knows the proper 

operation of the equipment; and  

• cooperate by maintaining their normal work routine when asked to wear dosimeters, so 

that the results will be representative of their actual exposures. 

9. Why should employees be involved with engineering noise surveys? 

a. It gives employees something to do 
b. It's less expensive when employees are involved 
c. They often know most about the processes involved 
d. OSHA requires employee involvement in planning 
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Module 4: Hearing Conservation Program  

Introduction 

As we mentioned earlier in the course, the employer must administer a continuing, effective 

hearing conservation program whenever employee noise exposures equal or exceed an 8-hour 

time-weighted average sound level (TWA) of 85 decibels or a dose of fifty percent. 

Hearing conservation programs strive to: 

• prevent initial occupational hearing loss, 

• preserve and protect remaining employee hearing, and 

• equip workers with the knowledge and hearing protection devices necessary to safeguard 

themselves. 

Employers are required to:  

• measure noise levels; 

• provide free annual hearing exams, hearing protection, and training; and 

• conduct evaluations of the adequacy of the hearing protectors in use unless changes made 

to tools, equipment, and schedules result in worker noise exposure levels that are less 

than the 85 dBA. 

Research indicates that workplaces with appropriate and effective hearing conservation programs 

have higher levels of worker productivity and a lower incidence of absenteeism. 

1. A primary requirement of the Hearing Conservation Program (HCP) is to _____. 

a. manage sources of noise 
b. evaluate the adequacy of hearing protectors 
c. provide employee-paid hearing tests and devices 
d. decrease environmental impacts 
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What is an Effective Hearing Conservation Program? 

An effective hearing conservation program can prevent hearing loss, improve employee morale 

and a general feeling of well-being, increase quality of production, and reduce the incidence of 

stress-related disease. 

The employer should administer a continuing, effective hearing conservation program whenever 

employee noise exposures are at or above an eight-hour time-weighted average (TWA) of 85 dBA 

or, equivalently, a dose of 50 percent. 

Program Elements 

As detailed in OSHA’s 1910.95 rule, the elements of an effective hearing conservation program 

are: 

• monitoring program 

• audiometric testing program 

• hearing protection devices (HPDs) 

• employee training and education 

• recordkeeping 

There are also specific hearing conservation program requirements for agricultural, maritime, and 

construction worksites. 

2. Which of the following is an element in an effective hearing conservation program? 

a. Noise monitoring 
b. Use of eye protection 
c. An employee satisfaction survey 
d. Zero tolerance policy 

Monitoring Program 

The employer must develop and implement a monitoring program whenever information 

indicates that any employee's exposure may equal or exceed the action level. 

• The sampling strategy must be designed to identify all employees for inclusion in the 

hearing conservation program and enable the proper selection of hearing protectors. 
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• The monitoring requirement is performance-based, as it allows employers to choose a 

monitoring method that best suits each individual work situation. Either personal or area 

monitoring may be used. 

If there are circumstances that may make area monitoring generally inappropriate, such as high 

worker mobility, significant variations in sound level or a significant component of impulse noise, 

then the employer must use representative personal sampling unless it can be shown that area 

sampling produces equivalent results. 

• Measurement of Noise: Noise measurements must integrate all continuous, intermittent, 

and impulsive noise levels from 80 to 130 dBA. 

• Repeated Monitoring: Monitoring must be repeated whenever a change in production, 

process, equipment or controls increases noise exposures to the extent that additional 

employees may be exposed at or above the action level or the attenuation provided by 

hearing protectors used by employees may be rendered inadequate to meet the 

requirements described in Hearing Protection Devices (HPDs). 

• Employee Notification: The employer must notify each employee who is exposed at or 

above the action level of the results of the monitoring. 

• Observation of Monitoring: The employer must provide affected employees or their 

representatives with an opportunity to observe noise monitoring procedures. 

3. Noise measurements taken during hearing conservation program monitoring must 
integrate all continuous, intermittent, and impulsive noise levels _____. 

a. from 80 to 130 dBA 
b. from 85 to 90 dBA 
c. from 90 to 110 dBA 
d. from 95 to 120 dBA 

Providing Hearing Protection Devices (HPD’s)  

Management has two primary responsibilities in ensuring that hearing protection devices protect 

hearing effectively: facilitation and enforcement.  
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Facilitation 

Management facilitation involves ensuring that program implementers obtain the types of 

devices they need. Management can do this by making sure the procurement department does 

not override the implementer’s selections. Employee participation in the selection of hearing 

protectors should be encouraged. 

Management should extend its commitment to hearing protectors by requiring all personnel, 

including managers and visitors, to wear protectors in designated areas, and by encouraging 

employees to take hearing protectors home to use whenever engaging in noisy activities. 

Management should give program implementer’s the opportunity to pilot-test hearing protectors 

on a few employees. This will greatly facilitate decisions relating to the selection and ultimate 

effectiveness of these devices. 

Program implementers should also be given resources and facilities to train employees in the use 

and care of hearing protectors. 

Enforcement 

Enforcing is the use of hearing protectors is management's second vital responsibility. 

Use of personal safety equipment, such as hearing protectors, must be clearly stated as a 

condition of employment, and management should be prepared to deal accordingly with those 

who violate the policy. Those who have decided not to wear hearing protection in noisy areas also 

have decided not to work for the company.  

4. What are management's two roles in ensuring that hearing protection devices protect 
hearing effectively? 

a. Employee participation and encouragement 
b. Corrective action and facilitation 
c. Discipline and enforcement 
d. Facilitation and enforcement 

Hearing Protection Devices - Basic Requirements 

Hearing protection devices (HPDs), which are a form of personal protection equipment (PPE), are 

considered the last option to control exposures to noise. HPDs are generally used during the 

necessary time it takes to implement engineering or administrative controls, or when such 

controls are not feasible. 
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• Employers must make HPDs available to all employees exposed at or above the action 

level. These must be provided at no cost to employees and must be replaced as necessary. 

• Employers must ensure that HPDs are worn by employees: where feasible administrative 

and engineering controls fail to reduce sound levels within those listed in Table G-16 of 29 

CFR 1910.95 or who are exposed at or above the action level and who: 

o have not yet had a baseline audiogram established or  

o have experienced a standard threshold shift (STS). 

5. The use of hearing protection devices (HPDs) is considered the _____ option to control 
exposures to noise. 

a. first 
b. last 
c. best 
d. correct 

HPD Selection and Use 

It is essential to the success of the program to have someone responsible for the selection of 

hearing protection devices and the supervision of their use. They must be able to evaluate and 

select appropriate devices for each employee, based on: 

• proper fit, 

• the employee's noise exposure, hearing ability, communication needs, personal 

preferences, and 

• constraints imposed by job tasks or work environment. 

Not every person can wear every hearing protector. Some people may be unable to wear certain 

types of earplugs because of the shape or size of their ear canals. Because of individual 

differences in the shapes and sizes of heads, some people will be unable to wear some earmuffs. 

Individual assessment of comfort and ability to tolerate prolonged use of a given device cannot be 

predicted and will vary widely between individuals. Also, some protectors may be incompatible 

with differing safety and protective devices. 
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Therefore, program implementers must make a variety of devices available. Preferably, program 

implementers should make available a set of devices that have been pilot-tested for effectiveness 

and employee acceptance. 

6. What should management do to make sure hearing protectors work for all employees? 

a. Do not let employees select hearing protectors 
b. Custom fit each device to the employee 
c. Purchase one-fits-all devices 
d. Make a variety of devices available 

Fitting HPD’s 

When fitting hearing protectors, attention needs to be given to each ear. It is not uncommon for a 

person to have right and left ear canals that are different sizes and must, therefore, be fitted with 

earplugs that are separately sized for each ear. Ear canals should be inspected to assure that no 

physical problems, such as infections or excessive ear wax, will compromise or complicate the use 

of hearing protectors. 

• Employees must be given the opportunity to select their HPDs from a suitable variety. 

Generally, this should include a minimum of two devices, representative of at least two 

different types. 

• The employer must provide training in the use and care of all HPDs provided to 

employees. 

• The employer must ensure proper initial fitting of HPDs and supervise their correct use. 

Program implementers should be alert for common pitfalls associated with the use and care of 

hearing protectors. For example, motorcycle helmets, personal stereo headsets, earplugs, and 

hearing aids cannot be substituted for hearing protectors. Program implementers should be 

proactive in working with employees to avoid such pitfalls. 

7. Employees should select hearing protection from a minimum of _____ devices. 

a. two 
b. three 
c. four 
d. five 
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HPD Attenuation 

Attenuation refers to the damping or decrease of noise levels as a result of wearing HPDs. 

Attenuation requirements include:  

• HPDs must attenuate employee exposure to at least an eight hour time-weighted average 

(TWA) of 90 dBA. [29 CFR 1910.95(j)(2)] 

• The employer must have a hearing conservation program whenever employee noise 

exposures equal or exceed an 8-hour time-weighted TWA of 85 decibels measured on the 

A scale (slow response) or a dose of fifty percent. 

• For employees who have experienced a standard threshold shift (STS), HPDs must 

attenuate exposure at or below the action level of 85 dBA-TWA. 

• The adequacy of the HPDs must be re-evaluated whenever employee noise exposures 

increase to the extent that they may no longer provide adequate attenuation. 

• The employer understands the methods for estimating HPD attenuation. 

Noise Reduction Ratings (NRR) 

The most convenient method is the Noise Reduction Rating (NRR) developed by the 

Environmental Protection Agency (EPA). According to EPA regulation, the NRR must be shown on 

the hearing protector package. The NRR is then related to an individual worker's noise 

environment in order to assess the adequacy of the attenuation of a given hearing protector. 

ANSI published a new test method (subject-fit) for measuring the actual ear attenuation of 

hearing protectors (ANSI S12.6-2016). This method provides more representative estimates of the 

real-world performance of hearing protectors. 

See Methods for Estimating HPD Attenuation for more information on determining OSHA NRR. 

8. Hearing protection devices must attenuate employee exposure to at least _____. 

a. a 4-hour time-weighted average of 110 dBA 
b. an 8-hour time-weighted average of 90 dBA 
c. a 12-hour time-weighted average of 85 dBA 
d. a 1-hour time-weighted average of 80 dBA 

https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9737
https://www.ansi.org/
https://webstore.ansi.org/Standards/ASA/ANSIASAS122016
https://www.osha.gov/SLTC/noisehearingconservation/attenuation.html
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Employee Training and Education 

The employer must institute a training program for all employees with noise exposures at or 

above the action level and ensure employee participation. 

• Training must be repeated annually for each employee in the hearing conservation 

program. 

• The information must be updated to be consistent with changes in protective equipment 

and work processes. 

The employer must ensure that employees are instructed and trained on the following: 

• the effects of noise on hearing; 

• the purpose of hearing protectors; 

• advantages, disadvantages, and attenuation of various types; 

• instructions on selection, fitting, use, and care; and 

• the purpose of audiometric testing and an explanation of test procedures. 

9. Each of the following is a required hearing conservation program training topic EXCEPT 
_____. 

a. the effects of noise on hearing 
b. selection, fitting, use, and care of hearing protectors 
c. using noise dosimeters for testing and surveys 
d. the attenuation of various types of hearing protectors 

An employee's failure to correctly insert an earplug or adjust an earmuff is arguably the chief 

culprits responsible for diminished real-world hearing protection. Thus, even if an employee has 

been issued a correctly-sized hearing protector and has been trained in its use and care, it is quite 

possible that he or she could receive little or no effective hearing protection because of a faulty 

fit.  

Employees must resolve to wear hearing protectors correctly, or they will reduce their ability to 

prevent harmful noise from damaging their hearing. 
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Willful failure to wear hearing protection should be taken seriously. Employees should consider 

that management is responsible for ensuring compliance with health and safety requirements. 

Should employees fail to wear their hearing protection, management can be held accountable 

and may be cited and penalized for noncompliance with health and safety regulations. 

Access to Information and Training Materials 

The employer must: 

• Make copies of the noise standard available to affected employees or their 

representatives and post a copy in the workplace. 

• Provide affected employees with any informational materials pertaining to the standard 

that are supplied to the employer by OSHA. 

• Provide, upon request, all material relating to the employer's training and education 

program to OSHA. 

10. Who is accountable if an employee is observed not wearing hearing protection when 
required during an OSHA inspection? 

a. The employee 
b. Management 
c. Both the employee and management 
d. The safety supervisor 

Maintenance, Inspection, and Use 

Part of the employees' responsibility toward wearing their hearing protector is to cultivate a 

vigilant attitude about hearing protection. Employees should expect their hearing protectors to 

slip or work loose over time. Throughout their work shift, employees must periodically check to 

see if they need to readjust, refit, or replace their protectors to maintain a reliable fit.  

Hearing protectors break and become worn. Employees also need to check their protectors 

regularly and to seek repair or replacement whenever necessary. Lastly, they can help each other 

by encouraging their co-workers to use hearing protectors and to seek help when they have 

problems. 

Employees must guard against acquiring a false sense of safety. It is easy to misuse hearing 

protectors and reduce their effectiveness. Still, employees can prevail over most hearing health 

hazards if they: 
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• correctly wear their hearing protectors, 

• wear their hearing protectors consistently, and 

• maintain their hearing protectors by repairing or replacing them when necessary. 

11. Why should employees periodically check their hearing protection devices? 

a. To see if they need to be refitted or replaced 
b. To comply with OSHA requirements 
c. Because the attenuation factor may increase 
d. Because they may irritate the external ear canal 
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Module 5: Hearing Conservation Program Benefits 

Introduction 

When a company has an effective hearing conservation program, everyone wins - the employers, 

the employees, and the safety and health professionals who implement the program. The primary 

benefit of a hearing conservation program is that it prevents occupational hearing loss and the 

resulting disability. Other benefits include more effective communication between employees 

and management, which improves the quality of production. Other benefits include: 

• reduced injury and illness rates; 

• reduced stress and fatigue related to noise exposure; 

• increased work efficiency; 

• overall higher quality of life for employees; and  

• reduced direct/indirect costs.  

This module discusses the many benefits gained when an effective and efficient hearing 

conservation program is developed and deployed in the workplace. An effective HCP consistently 

prevents hearing loss in the workplace. The HCP is efficient when it prevents hearing loss in a 

practical and cost-effective manner. 

1. What is the primary benefit of a hearing conservation program? 

a. It reduces stress and fatigue 
b. It prevents hearing loss and disability 
c. It reduces direct/indirect costs 
d. It increases work efficiency 

The Costs 

More than 22 million workers are exposed to potentially damaging noise at work each year. U.S. 

business pays more than $1.5 million in penalties each year for not protecting workers from 

noise.  

While it's impossible to put a number to the human toll of hearing loss, an estimated $242 million 

is spent annually on workers' compensation for hearing loss disability. Compensation payments 

may reach $27,000 and more. The cost of paying out workers' compensation claims far outweighs 
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the relatively minor costs associated with developing engineering, administrative, and personal 

protective equipment. 

Workers' compensation data from the Bureau of Labor Statistics (BLS) is likely an underestimate 

of the actual frequency of occupational illness, representing only the tip of the iceberg. 

2. How many workers are exposed to potentially damaging noise in the workplace? 

a. Around 10 million 
b. More than 22 million 
c. Up to 55 million 
d. At least 120 million 

Employer Benefits 

An effective hearing conservation program costs money to implement, but the investment will 

produce many benefits: 

• It promotes good labor relations because employees know that management is 

concerned, and this type of concern may translate to improved productivity and product 

quality. 

• An effective program results in lower workers' compensation rates, and related injury and 

illness costs. 

• For complex jobs and those requiring concentration, studies show that greater accuracy of 

communications is linked to lower noise levels. 

• Studies of noisy workplaces that employers that have implemented hearing loss 

prevention programs show reductions in accident rates, illnesses, and lost time. 

• Higher morale is an important employer benefit that leads to greater employee 

satisfaction and retention. 

• Employers who take the appropriate preventive action now will greatly reduce the risk of 

future claims. 

• Companies that encourage employees to take their hearing protection home to use 

reduces the possibility of illegitimate work-related claims. 
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• Companies that place a high value on safety and health maintenance will reward the 

performance of managers responsible for hearing conservation programs. 

• Companies that place a high value on safety and health maintenance will reward the 

performance of managers responsible for hearing conservation programs. 

3. Companies can reduce the possibility of illegitimate work-related hearing claims if they 
_____. 

a. check employee hearing before they leave work 
b. do not allow employees to take hearing protection home 
c. encourage employees to take their hearing protection home 
d. provide new hearing protectors each day 

Employees enjoy many benefits from an effective hearing conservation program, including: 

• The hearing conservation program's most obvious benefit to employees is that it saves 

their hearing and the ability to communicate. 

• A good hearing conservation program can identify minor changes in hearing and prevent 

deterioration to the point where it is permanent. 

• An effective hearing conservation program enables employees to sustain their hearing 

ability and thus continue to qualify for jobs (perhaps higher level) that have such 

requirements. 

• Employees in companies with effective hearing conservation programs report they 

generally feel better and less tired or irritable. 

• Employees report they also report that they are no longer bothered by temporary 

reductions in hearing ability at the end of the day, or by the tinnitus (ringing in the ears) 

that often accompanies the development of noise-induced hearing loss. 

• Noise reduction and maintenance of hearing sensitivity help employees hear alarms and 

malfunctioning machines. 
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4. The most obvious hearing conservation program benefit to employees is that it _____. 

a. keeps employees free from permanent hearing loss 
b. does not require employees to wear earplugs 
c. saves hearing and the ability to communicate 
d. allows employees to hear in noisy environments 
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Module 6:  Hearing Conservation: Required Monitoring 

Introduction 

The hearing conservation program requires employers to monitor noise exposure levels in a way 

that accurately identifies employees exposed to noise at or above 85 decibels (dB) averaged over 

8 working hours, or an 8-hour time-weighted average (TWA). 

Employers must monitor all employees whose noise exposure is equivalent to or greater than a 

noise exposure received in 8 hours, where the noise level is constantly 85 dB. 

The exposure measurement must include all continuous, intermittent, and impulsive noise within 

an 80 dB to 130 dB range and must be taken during a typical work situation. 

This requirement is performance-oriented because it allows employers to choose the monitoring 

method that best suits each individual situation. 

When Must the Employer Repeat Monitoring? 

Employers must repeat monitoring whenever changes in production, process, or controls increase 

noise exposure. These changes may mean that more employees need to be included in the 

program or that their hearing protectors may no longer provide adequate protection. 

1. Employers must monitor all employees whose noise exposure is equivalent to or greater 
than a noise exposure received in 8 hours averages _____ dB or more. 

a. 80 
b. 85 
c. 90 
d. 95 

Audiometric Testing 

Audiometric testing monitors an employee’s hearing over time. It also provides an opportunity for 

employers to educate employees about their hearing and the need to protect it. The employer 

must establish and maintain an audiometric testing program. 

The important elements of the program include: 

• baseline audiograms, 

• annual audiograms, 
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• training, and  

• follow-up procedures. 

Employers must make audiometric testing available at no cost to all employees who are exposed 

to an action level of 85 dB or above, measured as an 8-hour TWA. The audiometric testing 

program follow up should indicate whether the employer’s hearing conservation program is 

preventing hearing loss. 

A licensed or certified audiologist, otolaryngologist, or another physician must be responsible for 

the program. Both professionals and trained technicians may conduct audiometric testing. The 

professional in charge of the program does not have to be present when a qualified technician 

conducts tests. The professional’s responsibilities include: 

• Overseeing the program and the work of the technicians; 

• reviewing problem audiograms; and 

• determining whether a referral is necessary. 

The employee needs a referral for further testing when test results are questionable or when 

related medical problems are suspected. If additional testing is necessary, the employer must 

refer the employee for a clinical audiological evaluation.  

2. Which of the following are the two types of audiometric testing? 

a. Pre-job and Post-job 
b. Baseline and annual 
c. Quarterly and follow-up 
d. Initial and quarterly 

Baseline Audiograms 

The baseline audiogram is the reference audiogram against which future audiograms are 

compared.  

Employers must provide baseline audiograms within 6 months of an employee's first exposure at 

or above an 8-hour TWA of 85 dB. An exception is allowed when the employer uses a mobile test 

van for audiograms. In these instances, baseline audiograms must be completed within 1 year 

after an employee's first exposure to workplace noise at or above a TWA of 85 dB. 
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Employees must be fitted with, issued, and required to wear hearing protectors whenever they 

are exposed to noise levels above a TWA of 85 dB for any period exceeding 6 months after their 

first exposure until the baseline audiogram is conducted. 

Employees should not be exposed to workplace noise for 14 hours before the baseline test or 

wear hearing protectors during this time period. 

3. Employers must provide _____ audiograms within 6 months of an employee's first 
exposure at or above an 8-hour TWA of 85dB. 

a. annual 
b. centerline 
c. biannual 
d. baseline 

Annual Audiograms 

Employers must provide annual audiograms within 1 year of the baseline. It is important to test 

workers’ hearing annually to identify deterioration in their hearing ability as early as possible. This 

enables employers to initiate protective follow-up measures before hearing loss progresses. 

Employers must compare annual audiograms to baseline audiograms to determine whether the 

audiogram is valid and whether the employee has lost hearing ability or experienced a standard 

threshold shift (STS). An STS is an average shift in either ear of 10 dB or more at 2,000, 3,000, and 

4,000 hertz. 

4. Employers must provide annual audiograms within _____ of the baseline. 

a. 6 months 
b. 1 year 
c. 2 years 
d. 3 years 

After the Audiogram Evaluation 

The employer must fit or refit any employee showing an STS with adequate hearing protectors, 

show the employee how to use them, and require the employee to wear them. Employers must 

notify employees within 21 days after the determination that their audiometric test results show 

an STS. 

Some employees with an STS may need further testing if the professional determines that: 
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• test results are questionable; or  

• they have an ear problem thought to be caused or aggravated by wearing hearing 

protectors.  

If the suspected medical problem is not thought to be related to wearing hearing protection, the 

employer must advise the employee to see a physician. 

If subsequent audiometric tests show that the STS identified on a previous audiogram is not 

persistent, employees whose exposure to noise is less than a TWA of 90 dB may stop wearing 

hearing protectors. 

The employer may substitute an annual audiogram for the original baseline audiogram if the 

professional supervising the audiometric program determines that the employee’s STS is 

persistent.  

The employer must retain the original baseline audiogram, however, for the length of the 

employee’s employment. This substitution will ensure that the same shift is not repeatedly 

identified. The professional also may decide to revise the baseline audiogram if the employee’s 

hearing improves. This will ensure that the baseline reflects actual hearing thresholds to the 

extent possible. 

5. How long must the employer keep the results of a baseline audiogram? 

a. Until the next audiogram 
b. For the length of employee's employment 
c. Two years or longer 
d. Five years 

When Should an Employer Perform an Audiogram? 

For maximum protection of the employees (and for that matter, the company), audiograms 

should be performed:  

• during pre-employment; 

• prior to initial assignment in a hearing hazardous work area; 

• annually as long as the employee is assigned to a noisy job; 

• at the time of reassignment out of a hearing hazardous job; and 
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• at the termination of employment. 

In addition, it is suggested that employees who are not exposed be given periodic audiograms as 

part of the company's health care program. The audiograms of these employees can be compared 

to those of the exposed employees whenever the overall effectiveness of the hearing 

conservation program is evaluated. In an optimally effective program, the two employee groups 

will show essentially the same amount of audiometric change. 

6. What is an indication that a hearing conservation program is effective? 

a. Most audiograms do not show a standard threshold shift (STS) 
b. The employer has kept accurate records since the previous survey 
c. Audiogram results for both exposed and unexposed employees will be the same 
d. Audiograms for exposed and unexposed employees are made public 

When Are Employees Required to Wear Hearing Protectors? 

Employees must wear hearing protectors: 

• for any period exceeding 6 months from the time they are first exposed to 8-hour TWA 

noise levels of 85 dB or above, until they receive their baseline audiograms if these tests 

are delayed due to mobile test van scheduling; 

• if they have incurred standard threshold shifts that demonstrate they are susceptible to 

noise; and 

• if they are exposed to noise over the permissible exposure limit of 90 dB over an 8-hour 

TWA.  

Employers should provide employees with a selection of at least one variety of hearing plug and 

one variety of hearing muffs. 

7. According to 1910.95, employees must wear hearing protectors for any period exceeding 
6 months from the time they are first exposed to _____. 

a. instantaneous noise levels of 140 dB or more 
b. 8-hour TWA noise levels of 85 dB or above 
c. 90 dB or more at any one time 
d. continuous noise levels of 85 dB 
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Noise Reduction Ratings (NRR) 

Hearing protectors must adequately reduce the noise level for each employee’s work 

environment. Most employers use the Noise Reduction Rating (NRR) that represents the 

protector’s ability to reduce noise under ideal laboratory conditions. The employer then adjusts 

the NRR to reflect noise reduction in the actual working environment. 

Standard Threshold Shift (STS) 

OSHA's definition of a standard threshold shift is a change, relative to an earlier baseline hearing 

test, of 10 dB or more in the average hearing level at 2000, 3000, and 4000 Hz in either ear. 

Age corrections (listed as an appendix in the OSHA standard) may be used when determining STS, 

although they are not required. Another federal agency, the Mine Safety and Health 

Administration (MSHA), has also adopted the OSHA STS criteria. 

8. OSHA's definition of a standard threshold shift is a change, relative to baseline, of _____ 
dB or more in the average hearing level at 2000, 3000, and 4000 Hz in either ear. 

a. 3 
b. 5 
c. 10 
d. 15 

What Training is Required? 

Workers who understand the reasons for the hearing conservation programs and the need to 

protect their hearing will be more motivated to wear their protectors and take audiometric tests. 

Employers must train employees exposed to TWAs of 85 dB and above at least annually in: 

• the effects of noise; 

• the purpose, advantages, and disadvantages of various types of hearing protectors; 

• the selection, fit, and care of protectors; and 

• the purpose and procedures of audiometric testing. 

The training program may be structured in any format, with different portions conducted by 

different individuals and at different times, as long as the required topics are covered. 
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9. When are employees most likely motivated to wear hearing protectors? 

a. When they get recognized for compliance 
b. When they have been shown how to use them 
c. When they know why compliance is important 
d. When they know they will be fired if they don't 

What Exposure and Testing Records Must Employers Keep? 

Employers must keep noise exposure measurement records for 2 years and maintain records of 

audiometric test results for the duration of the affected employee’s employment. 

Audiometric test records must include employee information, date, examiner’s name, date of the 

last acoustic or exhaustive calibration, measurements of the background sound pressure levels in 

audiometric test rooms, and the employee’s most recent noise exposure measurement. 

Employers are required to record work-related hearing loss cases when an employee’s hearing 

test shows a marked decrease in overall hearing. 

10. Employers must keep noise exposure measurement records for _____ years. 

e. 2 
f. 3 
g. 4 
h. 5 

Management Responsibilities 

Managers should support the audiometric evaluation phase by allocating sufficient resources. 

Management must ensure all employees (even mobile/itinerant workers) are included in the 

audiometric phase and they have three options to do that:  

1. Management may opt to contract for audiometric services with an external source such as 

a mobile testing contractor or a local hearing clinic; 

2. they may choose to purchase audiometric equipment and train a company employee to 

perform audiometric testing on-site under the supervision of an audiologist or a qualified 

physician; or 

3. they may combine internal and external resources. 
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The choice depends upon economic considerations as well as the size, policies, and geographical 

location of the company. If contract services are used, it is critically important that management 

still assign responsibility for overseeing the hearing conservation program to a key on-site 

individual. 

All employees, not just those with threshold shifts, should receive prompt written summaries of 

their current hearing status from the professional reviewer. Employees also should receive 

summaries of their hearing trends over time, along with recommendations for further evaluation 

or any extra precautions needed, such as more careful use of hearing protectors. 

11. If contract services are used, responsibility for overseeing the hearing conservation 
program should be assigned to a _____. 

a. first-line supervisor 
b. safety director or manager 
c. licensed physician 
d. key on-site individual 
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Module 7: Hearing Conservation Program Audit (Optional) 

Introduction 

Preventing occupational hearing loss is a complex matter, but it is often entered into without first 

assessing the assets available, the assets required, and the expected outcome of the program. 

Before any program to prevent hearing loss is put into place, or before any changes in an existing 

program are made, an audit should be performed on the system as it exists. Many companies 

decline to perform an audit because they either can’t conceive of a need for it or don’t recognize 

its value as the foundation of a successful program. A hearing conservation program audit should 

be considered as important to the outcome of the program as is a business plan to the success of 

the company. 

Program Evaluation Checklist, Can Serve Well 

It is best to perform the audit from the top down, with administrative issues addressed first. In 

the United States, occupational safety and health programs historically have been driven by 

regulations. Thus, it is important to assure that the regulations for hearing conservation programs 

are being addressed by the program. At the same time, there needs to be a corporate recognition 

that addressing only regulatory issues will not create an effective program. Good safety and 

health practices need to be followed. The company policy must be developed and all who 

administer or participate in the program must be aware of the policies. 

Decisions need to be made as to who is responsible for providing facilities and materials for the 

hearing conservation program. Decisions also need to be made about whom the program 

implementer or key person will be and guidelines for evaluating the effectiveness of that person 

need to be established. The role of supervisors in the program should be established. If front-line 

supervisors have a role, the role must be defined and procedures to notify supervisors and train 

them in their role should be established. 

Hazard assessments should be addressed during the audit. The audit should determine if 

appropriate measurements have been taken. Methods should be developed to evaluate the 

results of hazard measurement. Who will notify employees and how they will be notified of the 

results of hazard measurement should be determined. It is important to identify the critical 

measurements that need to be taken and how often they should be repeated. A system should be 

developed to ensure that the results of hazard assessment are included in the affected 

employees’ health records and into shop folders. The program implementer should also be aware 

of the assessment results. 

Since the most effective means of preventing occupational hearing loss is to remove or control 

the hearing hazards, engineering and administrative controls should be evaluated heavily during 
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the audit. Hazard control priorities should be established. In the long run, addressing hazards in 

order from greatest to least will, over time, remove the hazards from the workplace. The cost-

effectiveness of engineering and administrative controls must be considered in the audit. While it 

may not be feasible to control all of the hazards at once, it may be reasonable to resolve one or 

two situations per year until all have been addressed. Most companies will not have hazard 

control expertise in house and will have to rely upon outside consultants and contractors. 

Provisions for the use of outside experts must be included in the audit. 

Monitoring audiometry and related record keeping are critical parts of the hearing conservation 

program. Often, many companies assume that this is the simplest part of the program, and they 

are wrong. The training and experience of the supervisor of the audiometric testing program (this 

should be an audiologist or a physician) are important. It may be more efficient to contract out for 

the testing and record keeping services, but it will be necessary for the company’s program 

implementer to be well versed in this aspect of the hearing conservation program regardless of 

who conducts the testing. 

Among matters to be considered for an internally or externally managed company are quality of 

the audiograms, access to prior audiograms by persons performing hearing testing, training and 

certification of audiometric technicians, adequacy of the testing environment, methods for 

determining changes in hearing status, communication of test results to employees, and follow-

up procedures for those employees showing shifts in hearing. 

Regular testing of employees’ hearing is the most effective means of ascertaining that hearing 

loss is being prevented. But, there will be employees whose hearing does change for the worse. It 

may become necessary to refer these employees for further testing and evaluation. The audit 

should address no less than the following: clear referral policies; agreement between the 

company and consulting audiologists or physicians as to the expectations from a referral; 

establishment of mechanisms to ensure that employees needing evaluation or treatment actually 

receive the service; timely and accurate transmission of records between the company and the 

consulting audiologist or physician; and guidelines for providing evaluation and treatment for 

hearing loss or ear disease determined to be not related to hazard exposure at work. 

Those employees exposed to hazardous noise will need to use hearing protectors. While 

seemingly simple, this can become a complicated aspect of the hearing conservation program. 

The audit should address the criteria for determining whether or not the use of hearing 

protectors is required. Types of hearing protection and sources should be addressed and if not 

implemented in a policy, the person(s) responsible for making the decisions should be identified. 
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Hearing protectors need maintenance and replacement and how that is to be achieved should be 

a topic of the audit. The audit should also consider what to do about the employee who continues 

to show increasing hearing loss even though using hearing protection. Lastly, the audit should 

address the employee who refuses to use hearing protection when it is required or who wishes to 

use self-provided protection. 

An effective hearing conservation program ensures that employees and management receive 

training and educational experiences. The audit should address the frequency of the training, how 

the training is provided, and what the training emphasis will be. For example, training may be 

spaced over the year with some of it given by an instructor, some by reading materials, some by 

video tape or interactive computer program, and some by the audiometric technician at the time 

of the hearing test. 

The audit will help the company determine the resources needed for training, identifying those 

easily accessible and those that must be acquired. Plans should be made in advance to evaluate 

the effectiveness of the hearing conservation program. Many companies find that after a couple 

of years of operating a program they have no idea if their efforts are having any effect. The audit 

should define what metrics will be used to determine if the program is successful or not. Once the 

metrics have been selected, the program implementer must make sure that all data collected 

support the evaluation strategy selected. 

The hearing conservation program audit should be reviewed annually by the program 

implementer and appropriate managerial personnel. As the program grows and evolves, the audit 

will provide a mechanism to force into review all aspect of the program. By using the audit, it will 

be unlikely that any portion of the program will run ineffectively or incorrectly, since problems 

should be identified so that they may be remediated immediately. 

How Does Safety and Health Management System Assistance Help Employers and Employees? 

Working in a safe and healthful environment can stimulate innovation and creativity and result in 

increased performance and higher productivity. The key to a safe and healthful work environment 

is a comprehensive safety and health management system. OSHA has electronic compliance 

assistance tools, or eTools, on its website that “walk” users through the steps required to develop 

a comprehensive safety and health program. The eTools are posted at www.osha.gov, and are 

based on guidelines that identify four general elements critical to a successful safety and health 

management system: 

• management leadership and employee involvement; 

• worksite analysis; 



 Inc. Page 61 of 85 

Course 751 
 

 
Copyright © 2022 Geigle Safety Group, Inc.   Page 61 of 83 

• hazard prevention and control; and 

• safety and health training. 

Hearing Conservation Program Evaluation Checklist 

Training and Education 

Failures or deficiencies in hearing conservation programs (hearing conservation programs) can 

often be traced to inadequacies in the training and education of noise-exposed employees and 

those who conduct elements of the program. 

1. Has training been conducted at least once a year? 

2. Was the training provided by a qualified instructor? 

3. Was the success of each training program evaluated? 

4. Is the content revised periodically? 

5. Are managers and supervisors directly involved? 

6. Are posters, regulations, handouts, and employee newsletters used as supplements? 

7. Are personal counseling sessions conducted for employees having problems with hearing 

protection devices or showing hearing threshold shifts? 

Supervisor Involvement 

Data indicates that employees who refuse to wear hearing protectors or who fail to show up for 

hearing tests frequently work for supervisors who are not totally committed to the hearing 

conservation programs. 

1. Have supervisors been provided with the knowledge required to supervise the use and 

care of hearing protectors by subordinates? 

2. Do supervisors wear hearing protectors in appropriate areas? 

3. Have supervisors been counseled when employees resist wearing protectors or fail to 

show up for hearing tests? 
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4. Are disciplinary actions enforced when employees repeatedly refuse to wear hearing 

protectors? 

Noise Measurement 

For noise measurements to be useful, they need to be related to noise exposure risks or the 

prioritization of noise control efforts, rather than merely filed away. In addition, the results need 

to be communicated to the appropriate personnel, especially when follow-up actions are 

required. 

1. Were the essential/critical noise studies performed? 

2. Was the purpose of each noise study clearly stated? Have noise-exposed employees been 

notified of their exposures and apprised of auditory risks? 

3. Are the results routinely transmitted to supervisors and other key individuals? 

4. Are results entered into health/medical records of noise exposed employees? 

5. Are results entered into shop folders? 

6. If noise maps exist, are they used by the proper staff? 

7. Are noise measurement results considered when contemplating procurement of new 

equipment? Modifying the facility? Relocating employees? 

8. Have there been changes in areas, equipment, or processes that have altered noise 

exposure? Have follow-up noise measurements been conducted? 

9. Are appropriate steps taken to include (or exclude) employees in the hearing conservation 

programs whose exposures have changed significantly? 

Engineering and Administrative Controls 

Controlling noise by engineering and administrative methods is often the most effective means of 

reducing or eliminating the hazard. In some cases engineering controls will remove requirements 

for other components of the program, such as audiometric testing and the use of hearing 

protectors. 

1. Have noise control needs been prioritized? 
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2. Has the cost-effectiveness of various options been addressed? 

3. Are employees and supervisors apprised of plans for noise control measures? Are they 

consulted on various approaches? 

4. Will in-house resources or outside consultants perform the work? 

5. Have employees and supervisors been counseled on the operation and maintenance of 

noise control devices? 

6. Are noise control projects monitored to ensure timely completion? 

7. Has the full potential for administrative controls been evaluated? Are noisy processes 

conducted during shifts with fewer employees? Do employees have sound-treated lunch 

or break areas? 

Monitoring Audiometry and Record Keeping 

The skills of audiometric technicians, the status of the audiometer, and the quality of audiometric 

test records are crucial to hearing conservation program success. Useful information may be 

gathered from the audiometric records as well as from those who actually administer the tests. 

1. Has the audiometric technician been adequately trained, certified, and recertified as 

necessary? 

2. Do on-the-job observations of the technicians indicate that they perform a thorough and 

valid audiometric test, instruct and consult the employee effectively, and keep appropriate 

records? 

3. Are records complete? 

4. Are follow-up actions documented? 

5. Are hearing threshold levels reasonably consistent from test to test? If not, are the 

reasons for inconsistencies investigated promptly? 

6. Are the annual test results compared to baseline to identify the presence of an OSHA 

standard threshold shift? 
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7. Is the annual incidence of standard threshold shift greater than a few percent? If so, are 

problem areas pinpointed and remedial steps taken? 

8. Are audiometric trends (deteriorations) being identified, both in individuals and in groups 

of employees? (NIOSH recommends no more than 5% of workers showing 15 dB 

Significant Threshold Shift, same ear, and the same frequency.) 

9. Do records show that appropriate audiometer calibration procedures have been followed? 

10. Is there documentation showing that the background sound levels in the audiometer room 

were low enough to permit valid testing? 

11. Are the results of audiometric tests being communicated to supervisors and managers as 

well as to employees? 

12. Has corrective action been taken if the rate of no-shows for audiometric test 

appointments is more than about 5%? 

13. Are employees incurring STS notified in writing within 21 days? (NIOSH recommends 

immediate notification if retest shows 15 dB Significant Threshold Shift, same ear, and the 

same frequency.) 

Referrals 

Referrals to outside sources for consultation or treatment are sometimes in order, but they can 

be an expensive element of the hearing conservation program, and should not be undertaken 

unnecessarily. 

1. Are referral procedures clearly specified? 

2. Have letters of agreement between the company and consulting physicians or audiologists 

been executed? 

3. Have mechanisms been established to ensure employees needing evaluation or treatment 

actually receive the service (i.e., transportation, scheduling, and reminders)? 

4. Are records properly transmitted to the physician or audiologist, and back to the 

company? 
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5. If medical treatment is recommended, does the employee understand the condition 

requiring treatment, the recommendation, and methods for obtaining such treatment? 

6. Are employees being referred unnecessarily? 

Hearing Protection Devices 

When noise control measures are not feasible, or until such time as they are installed, hearing 

protection devices are the only way to prevent hazardous levels of noise from damaging the inner 

ear. Making sure that these devices are worn effectively requires continuous attention on the part 

of supervisors and program implementers as well as noise-exposed employees. 

1. Are hearing protectors made available to all employees whose daily average noise 

exposures are 85 dBA or above? (NIOSH recommends requiring HPD use if noises equal or 

exceed 85 dBA regardless of exposure time.) 

2. Are employees given the opportunity to select from a variety of appropriate protectors? 

3. Are employees fitted carefully with special attention to comfort? 

4. Are employees thoroughly trained, not only initially but at least once a year? 

5. Are the protectors checked regularly for wear or defects, and replaced immediately if 

necessary? 

6. If employees use disposable hearing protectors, are replacements readily available? 

7. Do employees understand the appropriate hygiene requirements? 

8. Have any employees developed ear infections or irritations associated with the use of 

hearing protectors? Are there any employees who are unable to wear these devices 

because of medical conditions? Have these conditions been treated promptly and 

successfully? 

9. Have alternative types of hearing protectors been considered when problems with current 

devices are experienced? 

10. Do employees who incur noise-induced hearing loss receive intensive counseling? 
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11. Are those who fit and supervise the wearing of hearing protectors competent to deal with 

the many problems that can occur? 

12. Do workers complain that protectors interfere with their ability to do their jobs? Do they 

interfere with spoken instructions or warning signals? Are these complaints followed 

promptly with counseling, noise control, or other measures? 

13. Are employees encouraged to take their hearing protectors home if they engage in noisy 

non-occupational activities? 

14. Are new types of or potentially more effective protectors considered as they become 

available? 

15. Is the effectiveness of the hearing protector program evaluated regularly? 

16. Have at-the-ear protection levels been evaluated to ensure that either over or under 

protection has been adequately balanced according to the anticipated ambient noise 

levels? 

17. Is each hearing protector user required to demonstrate that he or she understands how to 

use and care for the protector? The results documented? 

Administrative 

Remaining organized and current on administrative matters will help the program run smoothly. 

1. Have there been any changes in federal or state regulations? Have the hearing 

conservation program’s policies been modified to reflect these changes? 

2. Are copies of company policies and guidelines regarding the hearing conservation program 

available in the offices that support the various program elements? Are those who 

implement the program elements aware of these policies? Do they comply? 

3. Are necessary materials and supplies being ordered with a minimum of delay? 

4. Are procurement officers overriding the hearing conservation program implementer’s 

requests for specific hearing protectors or other hearing loss prevention equipment? If so, 

have corrective steps been taken? 
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5. Is the performance of key personnel evaluated periodically? If such performance is found 

to be less than acceptable, are steps taken to correct the situation? 

6. Safety: Has the failure to hear warning shouts or alarms been tied to any accidents or 

injuries? If so, have remedial steps been taken? 
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Module 8: Policy Needs (Optional) 

Policies Management Must Address 

1. Corporate environment should promote a safety culture where the employees are 

empowered to protect their own health and to facilitate the protection of the health of 

fellow workers. 

2. Program policies should be based on effective practices rather than on minimum 

compliance with government regulations. 

3. The hearing conservation program must be a functional part of the overall company safety 

and health program. It should not be a stand-alone, separately-budgeted operation. 

4. A key individual (referred to as the program implementer during this course) should have 

ultimate responsibility for the program. This person may not necessarily perform all of the 

functions of the hearing conservation program, but is in charge of the overall program. 

Experience with successful hearing conservation programs shows that a single individual 

often makes the crucial difference between success and failure. This person is often a 

nurse or an audiometric technician, but may be a safety and health officer, a supervisor, or 

a designated employee. This program implementer acts as the conscience and champion 

of the hearing conservation program. He or she focuses the attention of both 

management and employees on the hearing conservation program's policies and ensures 

that they take the necessary steps to implement them. The program implementer should 

also have stature in the hearing conservation program's organizational chart, with 

authority to make decisions, correct deficiencies, and enforce necessary actions. 

5. The program implementer should work with management and employees to develop and 

implement hearing loss prevention plans and policies for an effective program. As a team 

leader, the program implementer should be given the authority to establish hearing loss 

prevention provisions that meet or exceed the letter and intent of OSHA’s noise control 

and hearing conservation regulations. 

6. Employee and administrative compliance with the company's hearing conservation 

program policies and procedures should be a condition of employment. 

7. Hearing conservation program policies should clearly describe standard operating 

procedures for each phase of the program. Specific policy statements should be developed 

for the important elements of the program. For example, it should be company policy to 
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require the participation of all noise-exposed employees in the audiometric program and 

to require the consistent and proper wearing of hearing protectors in posted areas, even if 

employees or supervisors are only passing through these areas. These requirements 

should be conditions of employment. Other important policy statements should be 

written to cover:  

a. Adopting a prescribed schedule for monitoring of employee noise exposure levels 

and other risks, including ensuring that equipment and personnel training are 

appropriate to the task. 

b. Counseling of employees immediately following each audiometric test, whether it 

is the initial, annual, retest, threshold-shift confirmation, or termination 

examination. 

c. Determining the adequacy and correct use of hearing protection devices by on-site 

equipment checks. 

d. Educating, training, and motivating employees to support the company's hearing 

conservation program provisions; assessing employee attitudes and assessing 

knowledge gained from periodic training. 

e. Establishing a program of quality assurance for the performance of audiometry and 

management of audiometric records. 

f. Reviewing audiometric data to verify the effectiveness of the hearing conservation 

program. 

g. Encouraging employees to use company-provided hearing protectors for off-the-

job exposure. 

h. Purchasing hearing protectors, audiometers, noise measuring equipment, and 

quieter machinery. This policy should address the reasons why the program 

implementer responsible for the hearing conservation program, not the purchasing 

department, should have final decision about anticipated purchases. 

8. Companies may have varying needs for services which they cannot undertake with in-
house staff. These can include noise surveys, employee education, audiometric testing, 
medical counseling, or the fitting of hearing protection devices. Outside vendors or 
contractors should be selected carefully so their services complement the abilities of the 
company staff and functional conduct of the in-house program elements. Vendors must 
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understand and agree to abide by the company's hearing conservation program policies 
and standards of operation. On-site personnel must supervise contractors to make sure 
they carry out their obligations. Regardless of whether outside vendors or contractors are 
used, responsibility for the program stays with the program implementer. 

Companies that issue clearly defined hearing loss prevention policies, and then adhere to these 

policies consistently, will have smoothly running hearing conservation programs. Employees will 

be fully informed, will comprehend their functional role, and will know what is expected of them. 

Equipment will be appropriate, hearing protection will be used by the right people in the right 

places, and the program elements will be implemented in a timely fashion. 

Setting Up Training Sessions 

Management must emphasize the importance of the educational phase of the hearing 

conservation program by setting a high priority on and requiring attendance at regular hearing 

loss prevention training sessions. Training sessions should be mandatory not only for noise-

exposed employees, but also for the supervisors and managers responsible for noisy production 

areas. A manager should participate in each employee training session to outline company 

policies and to explain and model the company's commitment to the hearing conservation 

program. The training program should consist of more than films and pamphlets. It must be 

tailored to the company's particular hearing loss prevention needs, and should include live 

presentations by articulate and knowledgeable speakers and hands-on practice sessions with 

hearing protectors. 

Hearing loss prevention presentations should be updated and presented at least annually or more 

frequently if there is a significant turnover in employees. In addition to training sessions focused 

specifically on hearing loss prevention, management should also require the inclusion of hearing 

health topics in regularly-scheduled general safety meetings. These general meetings may be brief 

"reminder" meetings held weekly or monthly that also serve to inform workers about progress 

made toward meeting the goals of the company's various safety programs. In this way, hearing 

health will become an integrated part of the overall health and safety climate of the workplace. 

Management should make sure that the hearing conservation program's staff (audiometric 

technicians, hearing-hazard assessors, noise control experts, those who fit and issue hearing 

protection devices, and supervisors) have received detailed instructions in hearing loss prevention 

so that they are qualified to lead employee training sessions and comfortable with answering 

employees' questions. Individuals who make the main presentations in the formal educational 

programs must be carefully selected to project genuine interest in the employees' welfare, and 

they must be speakers capable of gaining the employees' attention and respect. Peers can be 

particularly influential, and should be utilized whenever possible. 
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For example, a senior worker who has sustained a hearing loss may be willing to share 

stories about his/her frustrations with communication difficulties in day-to-day activities.  

A powerful testimonial and behavioral modeling from a respected co-worker can be extremely 

effective in convincing other workers to improve their hearing loss prevention behaviors. 

The periodic hearing loss prevention training sessions are best structured in small groups. Often 

groups will consist of a supervisor and the employees in that production unit. Because these 

individuals will have common noise exposures, they will fall under a common hearing protector 

policy, and they often feel comfortable enough with each other to ask questions freely and make 

constructive comments. Management must ensure that the questions and concerns raised during 

educational sessions receive thoughtful and prompt follow-up. 

In some situations, it may be best to arrange separate educational sessions for employees and 

supervisors/managers of noisy departments. This will permit each group to discuss concerns 

relevant to their respective needs and responsibilities. However, at some point, representatives of 

both groups will need to work together to resolve concerns and implement the hearing 

conservation program. If necessary, a neutral facilitator can be chosen to assist in the process by 

attending both groups' meetings. This facilitator might be the company health and safety 

professional or an outside consultant hired by the company to assist with the training and 

motivation phase of the program. 

Program Implementer Responsibilities 

Because the program implementer is usually responsible for planning the educational sessions, 

and in some instances, may be the appropriate person to conduct sessions, it is extremely 

important that the program implementer have training that is current and relevant to the hearing 

conservation program. The type of training that the program implementer will need is often 

available at state, regional, and national conferences sponsored by safety or hearing conservation 

associations.  

The program implementer should plan sessions that are limited in content to short, simple 

presentations of the most relevant facts. When stressing health promoting behaviors (such as 

consistently wearing hearing protection while working in noise) research suggests that the focus 

should be on the real-life losses employees might expect if they don't act to protect their hearing. 

They might not be able to hear children's voices. They might not understand speech at a party, 

enjoy music and the sounds of nature, or perceive sounds that may convey other critical 

information—such as danger or equipment malfunctions. 

Another useful approach might be to explain audiometric results so employees can see how their 

hearing threshold levels compare to those of non-noise exposed individuals with normal hearing 
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in their own age group. Once employees agree upon why they need to conserve their hearing and 

how to monitor their audiogram results, the remainder of the program can focus on how to 

protect their hearing on and off the job through the effective use of hearing protection devices 

and good maintenance of engineering noise controls. 

The program implementer needs to ensure that presenters tailor education and motivation 

sessions to each particular group of employees and their supervisors. It is important to accurately 

describe the group's noise exposures, the group audiometric results, the options available to 

them with respect to hearing protection devices, and the engineering controls in place or planned 

for their department. Other topics may include progress reports on the status of specific elements 

of the hearing conservation program, comparisons of company-wide audiometric results, reports 

on the use of hearing protectors by department, and responses to questions or concerns 

expressed by employees. Materials should be updated every year. New multimedia materials such 

as interactive computer-based training may be considered for use. 

Program implementers should ensure that films and pamphlets are used only as supplementary 

reinforcements for the live presentations, never as the whole program. Whenever possible, 

hands-on activities will facilitate learning. For example, workers can break into teams or small 

groups, and partners can help each other practice fitting various types of hearing protectors. 

Similarly, workers could initially break into small groups to brainstorm solutions to a particular 

noise problem in the plant, and then reconvene as a complete group to discuss the options and 

select a solution that is agreeable to the group. In this type of meeting, the program implementer 

would act as facilitator; guiding the workers through the various components of the meeting and 

coordinating the presentation of each group's suggestions. 

Aside from formal educational presentations, program implementers should use every chance to 

remind employees and supervisors of the importance of the hearing conservation program and 

their active participation in it. One of the greatest opportunities to influence employee attitudes 

about hearing loss prevention occurs at the time of the annual audiometric test, when the 

program implementer or technician can compare the current thresholds to past results and check 

the fit and condition of hearing protection devices. Praise for employees with stable hearing and 

cautions for those with threshold shifts are effective if the comments come from a sincere and 

knowledgeable individual. 

Contrary to the approach suggested above for promoting prevention behaviors, research has 

suggested that when faced with detecting a health problem that may have already occurred (i.e., 

discovering a hearing loss), workers may respond best at this time to health messages stressing 

what they have to gain by engaging in behaviors that will preserve their remaining good hearing. 

Program implementers in this situation should stress how employees can act to maintain their 

ability to hear music, voices, warning signals, etc. 
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In effective hearing conservation programs, the program implementers interact with employees 

more than just once a year. They ask questions and make comments about the hearing 

conservation program whether meeting workers on the plant floor or in the halls and cafeteria - 

wherever contact is made. The goal is to make the hearing conservation program a visible and 

ongoing concern. 

Rewards and Punishments 

In the past, it has been very popular to suggest that management should reward workers who 

wear their hearing protectors and punish those who do not. In reality, research has noted that 

managers are sometimes greatly disappointed with the results of this type of behavior 

modification approach. Sometimes reward and punishment systems can foster destructive 

competitiveness between workers in a group as well as bitter animosity between work groups 

and the managers who supervise them. Specific rewards can lose their appeal over time, 

sometimes requiring management to continually "sweeten the pot" to maintain the desired 

behaviors. 

Additionally, management-designed reward systems can damage employee’s self-esteem and 

intrinsic motivation for performing their work well. This can lead to lowered productivity, 

declining quality of work, and a lack of motivation to apply oneself in that work situation. Workers 

who minimally follow the rules and put in their time may have simply decided that they have little 

personal responsibility for their contribution on the job. This type of apathy leads to negative 

attitudes toward work and the health programs associated with work, including hearing loss 

prevention. 

There is a great amount of literature discussing the importance of an individual's perceptions of 

personal control in a wide variety of situations. It suggests that one reason why rewards 

sometimes fail to maintain desired behaviors is that workers perceive that they have little real 

control over their work and that management's system of doling out rewards and punishments 

controls their behavior on the job in a manipulative manner. 

Similarly, there are well documented negative side effects of relying on punishment to discipline 

workers for infraction of safety rules. While punishment may stop or discourage undesirable 

behavior when the behavior is closely monitored, it does not directly encourage desirable 

behaviors. Furthermore, in many settings, the punisher is also the person (usually a supervisor or 

the program implementer) who is responsible for administering rewards. This creates a difficult 

situation that might seriously diminish the effectiveness of rewards. 

If an incentive system is in place or desired by management and the workers, a successful 

program can be developed with care. Both management and employees should agree on specific 
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goals for the program. Both groups should work together to choose the rewards and sanctions 

that will apply to the program. As much as possible, the affected workers should set up the 

system and enforce it; otherwise management may damage the motivation and morale of the 

workers with inappropriate and unnecessary controls. In this way, workers can be encouraged to 

assume as much responsibility as feasible for their health and their work environment. They will 

look out for and police each other. This "bottom-up" approach is more likely to build camaraderie 

and group commitment to safety than the traditional "top-down” management centered 

approaches of the past. 

Recordkeeping 

Records quite often get the least attention of any of the hearing conservation program's 

components. But audiometric comparisons, reports of hearing protector use, and the analysis of 

hazardous exposure measurements all involve the keeping of records. Unfortunately, records are 

often kept poorly because there is no organized system in place, and in many cases, those 

responsible for maintaining the records do not understand their value. People tend to assume 

that if they merely place records in a file or enter them into a computer, adequate record keeping 

procedures are being followed. 

Many companies have found that their record keeping system was inadequate at the moment 

accurate information was most needed. This has often occurred during the processing of 

compensation claims. Problems can be avoided by implementing an effective record keeping 

system, in which: 1) management encourages that the system be kept active and accessible, 2) 

hearing conservation program implementers make sure that all of the information entered is 

accurate and complete, and 3) employees validate the information. 

Hearing conservation program records should include all items for each phase of the program: 1) 

hearing loss prevention audit, 2) monitoring hearing hazards, 3) engineering and administrative 

controls, 4) audiometric evaluation, 5) personal hearing protective devices, 6) education and 

motivation, and 7) program evaluation. Each phase generates its own form of records, and the 

information from the various records must be considered in order to evaluate the effectiveness of 

the hearing conservation program. 

Management Responsibilities 

Management should make available the facilities to store records and should provide sufficient 

resources to process them quickly and accurately. The forms or computer format used to gather 

information is the foundation of a good record keeping system. These forms should be designed 

so that necessary actions are triggered and then documented. If a company does not have the 

available resources to design a hearing loss prevention record keeping system compatible with 
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the general safety and health record system, the company should turn to consultants for 

assistance. 

Because hearing conservation program records can be complex, management should see that 

program implementers are fully trained in the record keeping system and its function. There 

should be working copies of records as well as archived copies. If an outside contractor keeps the 

records, a method should be established to ensure that original records are accurate, and are 

returned and entered into the company's files in a timely fashion. Hearing loss prevention records 

are medical records and, as such, deserve the same level of integrity and confidentiality as other 

medical records. The company needs to make sure that these records are accessible only to 

program implementers, affected employees or their designated representatives, and government 

inspectors. 

Increasingly, companies maintain all of their employee health and safety records in a computer 

system. The use of computers supports easy access and storage of data, provides for automatic 

triggering of actions based on the data contained in the records, and generates hard copies to be 

maintained as archives. Prudent managers will see that original copies of records pertaining to 

individual audiometry and hazard exposure monitoring are retained in personal medical or 

industrial hygiene folders. The records should be made available at the time of audiometric 

testing.  

Having the audiogram available will allow an instantaneous check of the new audiogram with the 

others on record so that checks for threshold shift can be made and so that the reliability of the 

new audiogram can be assessed. Having information about hearing hazard exposure, hearing 

protector use, and related information available will allow the tester to make an accurate and 

timely report to the employee of the outcome of the evaluation as well as conduct the one-on-

one training that is so important to hearing conservation program success. 

 

While management may provide the record keeping system and the necessary resources, the 

program implementers must ensure that the system works. The most important attributes of an 

effective record keeping system are standardization, maintenance, integration, and 

documentation. 

Standardization ensures commonality and consistency of data and format. Maintenance keeps 

records current and accurate. Integration of the recorded information allows the program 

implementer to assess the impact of the program on employees' hearing. Documentation of 

hearing conservation program elements permits analysis of long-range implications since cause-

effect relationships associated with hazardous exposure levels only become evident over time. 
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Program implementers may wish to consider the following rule of thumb regarding how long 

records should be kept: Keep all records until you leave – then let the next person decide how 

long to keep the records. More practically, records should be kept for the length of employment 

plus 30 years, just as is standard practice with medical records. Thus, it is important for the 

program implementer to have resources for adequate records storage facilities be they computer 

based or in hard copies. 

In addition, a working group of the American National Standards Institute has drafted guidelines 

for analyzing audiometric data to evaluate hearing conservation program effectiveness–ANSI 

S12.13, Draft Standard for Evaluating the Effectiveness of Hearing Conservation Programs. The 

procedures of this standard are most useful in determining that the audiometric data are 

consistent and lack much variability; that the database has integrity. If year-to-year audiograms 

show changes that are due to poor audiometry and not to changes in hearing, it will be impossible 

to use the audiometric data to determine whether or not the hearing conservation program is 

successful. 

The domain of hearing loss prevention embraces many technical disciplines: hearing science, 

audiology, industrial hygiene, occupational health, psychology, sociology, electroacoustics, and 

mechanical engineering, to name a few. Each of these is a dynamic specialty. Within any of these 

fields, what constituted "standard practice" only a few years ago is unlikely to be today's 

standard. It follows that today's standards will also evolve. Because hearing loss prevention 

represents the integration of many vibrant elements, it too, must change. 
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Module 9: The Future of Hearing Loss Protection (Optional) 

Introduction 

Present approaches for storing and retrieving hearing loss prevention records work well in some, 

but not all situations. Many workers (e.g., construction workers) routinely move from job to job. 

Other workers may do part time work, work that is migratory in nature, or be self-employed. 

Traditional record management techniques may be impractical for these workers. 

Emerging information management hardware and software can provide solutions to the problems 

associated with managing the records of a mobile or migrant workforce. In particular, optical 

cards, or memory sticks may be useful in developing hearing conservation programs that serve 

these workers. Historically, such workers have, at best, had access to personal hearing protective 

devices. Perhaps a fortunate minority may have even received training in the use and care of their 

hearing protectors. They almost certainly would not have been served by an audiometric 

monitoring component of a hearing conservation program. 

By its very nature, audiometric monitoring is a long-term process. Recall that current hearing 

conservation programs are site-based; all aspects of the program stay with the site. If a worker 

leaves, their audiometric and noise exposure records remain at the site. By contrast, an optical 

card or memory stick will be in the possession of the worker. When the worker changes jobs, the 

worker will carry their "records" to the next job. The continuity of care for a worker would be 

assured whether they received hearing health services from one or many occupational health 

care providers. Such continuity of care would make it reasonable to establish an audiometric 

baseline and monitor the hearing of a mobile or migrant worker. Finally, optical cards and 

memory sticks can enable the development of creative approaches in which either the worker or 

management or both adopt responsibility for procuring audiometric test services. 

Holistic Approach: Looking at Factors Other Than Noise 

Occupational hearing loss prevention has focused almost entirely on the prevention of disorders 

due to noise exposure. Since noise has been one of the most widespread occupational hazards, 

this attention has been justifiable. However, other factors may affect hearing or interact with 

noise. Many environmental hazards are usually observed in work environments. Combined with 

other organizational and psychosocial stressors, they are potentially hazardous to health. It has 

been observed that a worker may be exposed to as many as nine concurrent hazards, and the 

average worker is exposed to 2 to 3 hazardous agents simultaneously. Even considering only 

chemicals, the number of agents used and possible combinations is substantial. It may be 

inappropriate to restrict the term occupational hearing loss to a synonym for noise induced 

hearing loss, even though the two terms previously have been used as such. Ototoxic (Damage to 
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the ear (oto-), specifically the cochlea or auditory nerve and sometimes the vestibular system, by 

a toxin.) properties have been identified among at least three classes of industrial chemicals: 

metals, solvents and asphyxiants. The indication that occupational chemicals could alter auditory 

function by either ototoxicity, neurotoxicity, or a combination of both processes, has serious 

implications. 

It is plausible to expect that if these chemicals were present in the workplace in sufficiently high 

concentrations; these could affect hearing despite the lack of occupational exposure to noise. It is 

important that those involved in hearing loss prevention take into account exposure to chemicals 

during the various phases of the process (monitoring for hazards, assessing hearing, controlling 

exposures). 

Currently, ototoxic properties of industrial chemicals and interactions between them and noise 

have only been investigated for a very small number of substances. This poses an obstacle for the 

appraisal of risk. When specific ototoxicity information is not available on the chemical in 

question, the program implementer should then gather information on the agent's general 

toxicity, neurotoxicity and complaints from exposed populations. As the ototoxic properties of 

chemicals are more thoroughly explored, it may be advisable to derive new hearing damage risk 

criteria that address the risk associated with exposure to noise and/or chemicals. 

Task-Based Exposure Assessment 

For many workers, (e.g., those in the construction trades) an 8 hour time-weighted average (TWA) 

represents a complex mixture of events. While the TWA is an extremely useful metric, it may be 

of limited use in predicting the exposure of workers with frequently changing environments 

and/or who perform multiple tasks of variable duration. The Task-Based Exposure Assessment 

Model (T-BEAM) may prove useful in developing a rational approach for health and safety 

professionals who must deal with these types of noise exposures. The T-BEAM concept uses work 

tasks as the central organizing principle for collecting descriptive information on variables used to 

assess the hearing hazard for a worker. T-BEAM methods are also being developed not only to 

characterize hazardous noise, but also the hazards associated with occupational exposures to 

asbestos, lead, silica, and solvents. 

To apply the T-BEAM process, the hazardous agent to be studied is first identified - in this case, 

noise. Next, "experts" (e.g., journeymen), who are familiar with the processes associated with a 

given occupation, developed a list of tasks associated with each process. This becomes the basis 

for a hazardous task inventory which may then be used in developing approaches for surveying 

the tasks. The results of the ensuing task surveys are then applied towards developing 

intervention strategies. As might be the case with traditional surveys, the results could be used to 

prioritize candidates for engineering controls as well as for assessing tasks where engineering 
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controls have already been applied. Because a T-BEAM survey is focused on tasks instead of shifts 

or areas, the survey results can be used to protect workers from hazards associated with specific 

tasks. 

Example: 

Consider the case of a worker who frequently changes job sites and whose main noise exposure 

comes from the intermittent use of power tools or machinery. Assume the worker's equipment 

produces a 100-dB(A) noise level. Under present OSHA guidelines, a two-hour cumulative exposure 

would equate to a 100% dose. Continuing with this example, assume that some days the worker 

uses this equipment for two hours or more. A hazard survey conducted on such days would 

identify this worker for inclusion in a hearing loss prevention program. A hazard survey conducted 

on other days might not. In situations such as these, the task rather than the shift should be the 

focus of intervention strategies. This approach is conceptually similar to how other intermittent 

noise exposures are addressed. 

Example: 

A police officer may only be exposed to hazardous noise in the course of periodic weapons 

training. Nevertheless, during weapons training the officer is provided hearing protectors, 

instructed in their proper use and may well be enrolled in an audiometric monitoring program. 

Many manufacturing operations require persons walking through hazardous noise areas to wear 

hearing protectors. The point is, a singular focus on the time-weighted average should not be the 

sole basis for decisions regarding hearing loss prevention measures. Workers engaged in tasks in 

which they are routinely exposed to hazardous noise or ototoxic agents should be included in 

hearing loss prevention activities. 

The above examples point to the need for an alternate method for use in situations where current 

dosimetry or area monitoring may not identify workers exposed to hazardous noise. Current 

studies are assessing approaches for developing hazardous task inventories for individual 

occupations and crafts within the construction industry. To be effective, a hazardous task 

inventory must classify distinctive tasks, should quantify time-to-task parameters, and be able to 

account for the effects of adjacent noise. If research demonstrates T-BEAM methods are 

effective, hazardous task inventory's can be used to establish databases representing the 

occupational hazards associated with many trades. Such databases would enable one to 

characterize a worker's exposure profile without requiring an individual hazard assessment 

survey. 

Although, at least for noise, the exposure profile may not be able to predict the specific exposure 

for an individual worker, it still may be possible to categorize a worker as having no risk, having 

some risk, or having substantial risk of hazardous noise exposure. Such categorization could be 
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used to select an efficient intervention strategy based on and tailored to the degree of risk 

predicted for the worker. 

New Directions in Theories about Self-Protective Behavior 

With a wealth of research and published information available to guide the development of 

effective hearing conservation programs, why do some workers in apparently quality programs 

simply fail to protect themselves? In the past, popular models of health behavior such as the 

Health Belief Model and the Theory of Reasoned Action have tried to explain this phenomenon by 

tending to emphasize characteristics and beliefs of the individual worker. 

For example, a particular worker might hold attitudes or beliefs that conflict with the principles of 

the safety program, e.g., "I'm not susceptible to noise-induced hearing loss, so why bother with 

protectors" or "Protectors interfere with warning signals...better to be deaf than dead!" While 

still useful as integral parts of newer models, these person-centered models have not adequately 

addressed many other factors now known to contribute to safe work behavior. 

Newer models of health behavior currently under development stress interdisciplinary viewpoints 

and may contain parameters that focus on the interaction of environmental, psychological, and 

social determinants of behavior. Social aspects such as shared values and beliefs, the social 

relationship in which a specific behavior occurs, and the physical context of the behavior have 

taken on new importance. In particular, the issue of "safety climate" in the workplace is receiving 

renewed interest. Safety climate can be broadly defined as the general level of safety awareness 

and commitment among management and workers in the organization. The safety climate guides 

relevant behavior in the workplace by serving as a central point of reference for decision-making 

by workers and management about safety concerns. 

One recent report has attempted to incorporate safety climate into a model of employee 

adherence to safety precautions. In this model, organizational safety climate depends upon such 

factors as explicit company safety policies and organizational attitudes and responses toward 

safety concerns. Worker characteristics (such as knowledge about health risks), availability of 

personal protective equipment in the work area, provision of employee feedback with respect to 

adherence to the safety program, and the social and physical environment of the workplace also 

contribute to worker adherence to safety practices. 

 

In a study of medical personnel and adherence to universal precautions (to protect against HIV 

transmission), it was noted that providing extensive knowledge-based training and adequate 

supplies of personal protective equipment was not enough to lead to greater adherence to 

universal precautions (DeJoy, et al., 1995). Maximal adherence depended upon establishing an 
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organizational safety climate, embraced by the workers as well as management that supported 

and fostered strict adherence to safety precautions. 

Such a climate develops when management and workers take ownership for their safety program, 

and thereby facilitate and reinforce its provisions. Many prior studies designed around the health 

belief/promotion models have noted that perceived barriers or job hindrances have a strong 

influence on worker adherence to safety rules. In this new model, it was reported that "Job 

hindrances was the strongest predictor of adherence to universal precautions, and safety climate 

was the best predictor of job hindrances." 

Most hearing loss prevention professionals agree that passive protection of workers from hearing 

loss by applying engineering controls to diminish hazards in the workplace is a preferred 

approach. However, in many occupational settings, protecting the workforce from hearing loss 

and other occupational hazards ultimately depends upon personal protective equipment (e.g., 

personal hearing protectors) and the voluntary actions of the hazard-exposed workers. 

Training programs for these workers will continue to be very important, but the expanding 

research findings suggest that such programs may need to include more than factual 

presentations about mechanisms involved in hearing loss and how to properly wear personal 

protective equipment. Training programs in the future may increasingly concentrate on 1) 

modifying the organizational climate, and 2) providing workers with the skills and strategies they 

need to take responsibility for managing their own health by collectively uncovering and reducing 

barriers to safe work behavior. 
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Additional Resources 

1. Glossary of Terms 

2. Hearing Conservation - OSHA 

3. Noise and Hearing Loss Prevention - NIOSH 

4. Occupational Noise Exposure 

5. OSHA Technical Manual - Noise, OSHA 

6. Work Related Hearing Loss - NIOSH 

  

https://www.oshatrain.org/courses/mods/751_Glossary.html
https://www.osha.gov/Publications/OSHA3074/osha3074.html
https://www.cdc.gov/niosh/topics/noise/stats.html
https://www.osha.gov/SLTC/noisehearingconservation/
https://www.osha.gov/dts/osta/otm/new_noise/
https://www.cdc.gov/niosh/docs/2001-103/
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