
Hearing Conservation (Part-2)  
 

Training, Hearing Loss Assessment, 
Recordkeeping and Program Audit 

Presenter
Presentation Notes
Today’s presentation will include an examination of different hearing conservation program components including regulatory guidance, noise hazard identification and control, monitoring audiometry, and noise-induced hearing loss. 



This information has been provided by CNA, the only business 
insurance program endorsed by NPCA.  
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developed from sources believed to be reliable, but they should not be construed as 
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completeness of this material and recommends the consultation with competent legal 
counsel and/or other professional advisors before applying this material in any 
particular factual situations. This material is for illustrative purposes and is not 
intended to constitute a contract. Please remember that only the relevant insurance 
policy can provide the actual terms, coverages, amounts, conditions and exclusions 
for an insured. All products and services may not be available in all states and may 
be subject to change without notice.  All rights reserved. Any references to non-CNA 
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with respect thereto.  CNA is a registered trademark of CNA Financial Corporation. 
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Part 2 Learning Objectives 

• Understand the difference between a STS 
and an OSHA define noise induced hearing 
loss.  

• Explain the principals of audiometric testing 
and an explanation of the test procedures. 

• Describe what noise exposure and testing 
records a company must be kept. 

Presenter
Presentation Notes
When training is completed, you will be able to understand the difference between a STS and an OSHA define noise induced hearing loss.  Explain the principals of audiometric testing and an explanation of the test procedures. Describe what noise exposure and testing records a company must be kept.The primary effect of excessive noise is loss of hearing. This hearing loss is often painless, progressive, and permanent. The cumulative overexposure to hazardous noise levels causes hearing loss for millions of people during their working lives.Occupational hearing loss is the most common work-related injury in the United States.  Approximately 22 million U.S. workers exposed to hazardous noise levels at work. An estimated $242 million is spent annually on worker’s compensation for hearing loss disability.(1)Source: The Federal Occupational Safety and Health Administration's Noise Standard, 29CFR.1910.95. Ref.:(1) http://www.cdc.gov/niosh/topics/noise/ 



Training and Education 

• Provide training initially and annually 
thereafter. 

• Explain health effects of noise on hearing. 
• Explain the purpose of hearing protectors. 
• Explain the audiometric testing procedures. 
• Keep a signed attendance roster. 

Presenter
Presentation Notes
Include employees  in a hearing conservation, who are exposed to noise at or above a 50% noise-dose which is equivalent to 85 decibels for an 8-hour time weighted average program.Repeat training annually.  Employee shall be informed of the following:(i)   The effects of noise on hearing;(ii)  Explain the advantages, disadvantages of the hearing protection.(iii) Explain how to use, and care from their hearing protection; and(iii) Explain the audiometric test procedures. Update training program so it is consistent with changes in the work process.Keep a signed attendance roster for your records to document training.Source: The Federal Occupational Safety and Health Administration's Noise Standard, 29CFR.1910.95. Training Program1910.95(k)(1) through (3)(i) through (iii).



Supervisor Involvement 

• Encourage workers to wear their hearing 
protection. 

• Demonstrate the value of hearing protection. 
• Enforce disciplinary action. 
• Counsel employees, who fail to show up for 

their hearing tests. 

Presenter
Presentation Notes
Supervisors are key to the program’s success. They explain the program’s benefits, encourage workers to wear their hearing protection, demonstrate their commitment enforce by wearing hearing protection themselves, and discipline program offenders.



Who is Included in the HCP 
Workers, who are at or above the “action level” 
• 50% Noise Dose equivalent = 85dBA, 8-hr TWA. 
• Adjust Noise Dose for working longer days. 
• Adjust Noise Dose when working more than40 hr/wk.  

Workday 50% noise-dose Workweek 50% noise-dose 
  8hr TWA = 85dBA 40hr TWA = 85dBA 

10hr TWA = 83dBA 48hr TWA = 84dBA 

12hr TWA = 82dBA 56hr TWA = 83dBA 
TWA decibels rounded to a whole decibel. 

Presenter
Presentation Notes
OSHA recognizes the worker’s occupational noise exposures may exceed 8-hours per work and or 40-hours per week when it developed the hearing conservation amendment in 1983 .Include employees in a hearing conservation program when their noise-dose is 50% and greater.  A 50% noise-dose is the equivalent to an 85dBA for an 8-hr TWA. That is not a fixed number.  If an employee works more hours, then they can reach their 50% noise-dose at a TWA lower than 85 decibels.The chart lists when employees should be included in the program when working more hours per day and per week.  For example, if an employee works a 10-hr workshift, then those extra two hours will increase the worker’s daily noise-dose.  The worker’s 50% noise-dose for a 10-hour workshift is the equivalent to 84 dBA for a 10-hr TWA.  The longer the noise exposure per day or per week means the employee’s will be included in a hearing conservation program at a level that is lower TWA than 85 decibels.The noise standard does not change its permissible exposure level no matter how many hours worked.  The PEL still is set at 90 decibels for a TWA.Source: the Federal Occupational Safety and Health Administration's Noise Standard, 29CFR 1910.95.



When Employees Must Wear 
Hearing Protectors before 
their First Audiogram 

• Exposure to noise at 85dBA and greater 
for an 8-hr TWA. 

• Exposure to noise 90dBA and higher 
even for a short exposure time. 

• If they have already incurred a standard 
threshold shift from a previous employer. 

Presenter
Presentation Notes
OSHA requires an employer to provide hearing protection but does not require the enforcement of wearing the protection if the employees’ noise exposure is below 90dBA for an 8-hr time-weighted average.Typically, wearing hearing protection is voluntarily worn by the workers when their daily noise exposure averages about 85 but below 90 decibels. However, the newly hired employee needs to wear hearing protection until their first hearing test if these three situations occur.The first requirement occurs it the workers will be exposed to noise 85dBA and higher for a time-weighted average.The second requirement happens when the employee will be exposure to noise above 90dBA no matter the amount time from minutes to hours.The third requirement happens if the employee has already incurred standard threshold shift from a previous employer. Employer has up to 6 months to schedule the baseline audiogram using a local medical provider.  The Company has up to 12 months to provide baseline audiogram if using a mobile audiometric testing company.Source: the Federal Occupational Safety and Health Administration's Noise Standard, 29CFR 1910.95.



Pre-Audiometric Test Steps 

Minimize Temporary Threshold Shift 
• Avoid loud noise 
• Allow 14-hours of quiet time before test 
• Wear hearing protection until tested 
 

Presenter
Presentation Notes
Remind workers to avoid loud sounds for 14 hours before their hearing is tested. Temporary hearing shift could adversely affect the hearing test. Loud non-occupational noise exposures can include riding a motorcycle, mowing the lawn, or listening to music.  Wearing hearing protection at work may be used as an effective way to avoid loud noise exposures prior to the audiogram.  



Audiometric Instructions 
Provide instructions on how to listen and react 

to the test sounds. 
• An audiometer is an electronic instrument 

that measures hearing sensitivity through the 
use of calibrated pure-tone signals of known 
frequency and intensity. 

Presenter
Presentation Notes
Provide workers on what they should do during the test. The person explaining the instructions may need an interpreter to communicate the information to employees when English is not their primary language.Source: the Federal Occupational Safety and Health Administration's Noise Standard, 29CFR 1910.95.  Ref.: 29CFF1910.95 App C, Audiometric measuring instruments.



Hearing Impairments 

Inspect the ear canal 
for: 

• Foreign objects in 
ear canal 

• Perforated eardrum 
• Wax build-up 
• Ear infection 

Question workers 
about: 

• Colds and allergies 
• Taking medication 
• Avoiding loud noise 

Presenter
Presentation Notes
Not everyone may be tested on the day the mobile test van visits the plant.  Various situations might occur that would include some employees from being tested.The person conducting the hearing test may request the employees fill out a form if their hearing may be affected that day.  For example, a person might be taking medication or has a head cold. Allergies, colds, and medications might not allow the person to hear as well.  Those people should have their hearing test rescheduled.



Site Conditions 
• The test environment is critical to  the validity and 

accuracy of audiometric testing results.  
• Test background noise level: 

– Excessive background noises from the plant, 
vehicle traffic and employees talking. 

– Noise levels inside the booth or van must meet this 
ambient noise level criteria. 

Frequency (Hz) 500 1000 2000 4000 6000 
Sound (dBA) 40 40 47 57 62 

Presenter
Presentation Notes
Mobile testing vans may have multiple open stalls that are separated by curtains. If an open test room, then excessive background noise during testing may interfere with test results.If the van is parked near the plant, then plant or vehicle traffic noise might be loud enough to interfere with the employees’ ability to hearing the test tones. If the van is parked too close to the plant, then it may need to parked further away. If the test is done inside an test booth then employees, who are waiting to be tested, need to instructed be to quiet. The booths are not sound-proof, they are just sound-treated.  Noise levels inside the booth must meet ambient noise level criteria.  The Table lists the acceptable noise levels for specific frequencies. The inside sound level should be measured with a sound meter called octave band analyzed, which can measure specific frequencies. You can see the sound levels in the Table are low so it doesn’t take much outside noise.Source: the Federal Occupational Safety and Health Administration's Noise Standard, 29CFR 1910.95.  Ref.: 29CFF1910.95 App D, Audiometric test rooms.



Calibration of Audiometer 
• Audiometer calibration: 

– Performed immediately after annual calibration and 
daily on every audiometer prior to use. 

– Human listeners must have normal hearing (all 
thresholds less than 25 dBA). 

• Factory calibration every two 2-years: 
– Audiometric test equipment must be electro-

acoustically calibrated annually. 
– Audiometers and headphones are calibrated 

together as a unit.  Swapping headphones changes 
calibration! 

Presenter
Presentation Notes
The functional operation of the audiometer shall be checked before each day’s use by testing a person that has a known, stable hearing threshold. The test person listens to the audiometer’s output to make sure that the output is free from distorted or unwanted sounds. A Biological Simulator can be used as a substitute for the daily test method.  Basically, the simulator is like a sound level meters that respond to the sound intensity.  Test equipment needs to be calibrated to be sure it is operating accurately.  Audiometer calibration must be acoustically checked annually.  Also, the audiometer requires an exhaustive calibration every two years.Source: the Federal Occupational Safety and Health Administration's Noise Standard, 29CFR 1910.95.  Ref.: 29CFF1910.95(h)(5)(ii to iii), and 1910.95, App E, Acoustic calibration of audiometers 



Test Range of Frequencies 
• The frequencies tested are 

within the range of 250 Hz 
(low) through 8000 Hz (high).  

• One of the main reasons for 
this is that this 250-8000 Hz 
range covers the frequencies 
of human speech production. 

• Frequencies 2000, 3000, 4000 
are used to determine if a 
standard threshold 

 shift occurred. 

Frequency 
500 Hz 

1,000 Hz 
2,000 Hz 
3,000 Hz 
4,000 Hz 
 6,000 Hz 

Presenter
Presentation Notes
Audiometric tests must be pure tone. Those frequencies are in our speech range. The test must include the six test frequencies listed in the table. The 2000, 3000, and 4000 frequencies are used to determine if a standard threshold shift occurred.Those three frequencies are in our speech range.Source: the Federal Occupational Safety and Health Administration's Noise Standard, 29CFR 1910.95.Ref. 29CFR1910.95, App E, Acoustic calibration of audiometers 



Evaluation of Audiograms 
• Determine if a Standard 

Threshold Shift (STS) 
occurred after 
corrections. 
– Baseline correction 
– Age adjustment 

correction 
• Do not just file the 

reports. 
– Explain test results 

Presenter
Presentation Notes
A review of the audiometric history is essential to determine whether the progression and pattern of the hearing loss is consistent with a noise induced hearing loss.The most frequent issue is cause then employee did not wear any hearing protection prior to the hearing test.  A secondary reason for a false STS may be the person had taken some medication or had a head cold.An employer has two options. The first option would be to accept the STS as being work-related and see if next years audiogram confirms the diminished hearing. Or, the employer can provide a second audiogram within 30 days after the annual audiogram. This audiogram example illustrates that a loss of hearing ability takes years to develop. The top line represents the person’s hearing when he was 25 years old.  The bottom line represents his hearing when he was 55 years old.  The dip in hearing typically affects the higher frequencies first. This audiogram shows a progressive dip (or loss of hearing) at 4000 Hertz over the 30 years of not wearing hearing protection. Source: the Federal Occupational Safety and Health Administration's Noise Standard, 29CFR 1910.95.http://www.cdc.gov/niosh/topics/noise/chart-const.html



Determine if Hearing Loss is 
Occupational   

Workers with a 50% noise-dose (85dBA 8-hr 
TWA) 

• Adjust for additional exposure hours 
• Exposure days per year 

Presenter
Presentation Notes
If a hearing loss is detected through audiometric testing, a medical exam should be scheduled to help determine the cause.  If the cause is not medically related, it could be that the employee was exposed to excessive noise at home or at work. It is important for employees to always wear your hearing protection in noisy areas, that it is adequate for the noise level, and that it is worn properly”Source: the Federal Occupational Safety and Health Administration's Noise Standard, 29CFR 1910.95.



STS Baseline Correction 

An STS is an average 
shift in either ear of 10 
dB or more over these 
frequencies: 2,000, 
3,000, and 4,000 
Hertz, after the 
baseline test  results 
were subtracted. 

Presenter
Presentation Notes
This is an example of an audiogram. The baseline and the most current test results are listed in columns. An employer can adjust the hearing reduction two ways. The first way is making a baseline correction to the current audiogram.Subtract the baseline results from the current audiogram for the test frequencies of 2000, 3000 and 4000 Hertz.  Those differences are listed the three yellow highlighted cells. Sum of those three frequencies was 50. Divide that sum by three. The loss of hearing averaged 16.7 decibels, which is greater than 10dB.The worker appears to have a standard threshold shift.  We still can make an age adjustment to the test results. There is natural loss of hearing in certain frequencies as we age. The next slide will be explained how to make the correction.Source: the Federal Occupational Safety and Health Administration's Noise Standard, 29CFR 1910.95.http://www.osha.gov/dts/osta/otm/noise/hcp/audiometric_testing.html



Age Correction 
• Age correction an audiogram is the second 

option to determine if a STS developed. 
– This is not a mandatory step. 
– Everyone’s hearing ability diminishes with 

age. 
• The National Institute for Occupational Safety 

and Health does NOT recommend age 
correction. 

Presenter
Presentation Notes
The term "age correction," as it is applied to audiometric thresholds, refers to a method to estimate the amount of hearing loss due to the aging auditory system as opposed to other causes of hearing loss. We all loose hearing ability as we age, which is called presbycusis.   Accounting for presbycusis is NOT a mandatory step.  Estimation of presbycusis is used mostly for workers’ compensation purposes.NIOSH does not recommend accounting for presbycusis.Source: the Federal Occupational Safety and Health Administration's Noise Standard, 29CFR 1910.95.http://www.osha.gov/dts/osta/otm/noise/hcp/audiometric_testing.html



Standard Threshold Shift 
• Confirmation of Standard Threshold Shift 

(STS) 
– Effects of noise on hearing 
– Purpose and select proper protection level 

(NRR) 
– Retrain workers on how to wear ear 

protection correctly 
– Wearing PPE is now mandatory not 

voluntary 

Presenter
Presentation Notes
If comparison of the annual audiogram to the baseline audiogram indicates a standard threshold shift (STS) has occurred, then the employee must be informed in writing within 21 days of the determination.   Employees, who developed a STS, need to be given additional training.  Employees not using hearing protectors must now be fitted with hearing protectors, trained �   in their use and care. Employees would now be required to wear their hearing protection if�   exposed to noise above 85 decibels.  Employees already using hearing protectors must be refitted and retrained in their use, or�   provided with hearing protectors offering greater attenuation if necessary.Source: the Federal Occupational Safety and Health Administration's Noise Standard, 29CFR 1910.95.Ref.: http://www.osha.gov/recordkeeping/hearinglossflowchart.pdfhttp://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=INTERPRETATIONS&p_id=19100Calculations and application of age corrections to audiograms , http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9741



Types of Hearing Losses 

• Conductive hearing loss is due to any condition that 
interferes with the transmission of sound through the 
outer and middle ear to the inner ear. 

• Sensorineural hearing loss happens when the 
damage lies in the inner ear, the acoustic nerve, or 
both. 

• Following the OSHA noise regulation, there if a 25% 
chance of a worker developing noise induced hearing 
loss (NIHL) after a 40-year lifetime exposure. 

Presenter
Presentation Notes
Conductive hearing loss causes are typically caused by:  Malformation of outer ear, ear canal, or middle ear structures   Fluid in the middle ear from colds, ear infection, allergies, and impacted earwax.  Foreign body in the ear, such as pieces of the foam ear plug.  A broken eardrum due to a strike to the head or a very loud noise, like an explosion.Most occupational hearing losses are defined as a sensorineural hearing loss.  This hearing loss is caused by damage to the acoustic nerve. Years of loud noise exposure damages the nerves that cannot repair themselves.  Too often, it is painless and permanent.  Loud noise regardless if it is from a machine or listening to music has the same results.Hearing loss does occur even if the company has a hearing conservation program.  Employees do not always wear hearing protection.  People are exposed to loud sounds when not always work. Hobbies, listening to music, and sport activities are three primary exposures.Source: the Federal Occupational Safety and Health Administration's Noise Standard, 29CFR1910.95.http://www.osha.gov/dts/osta/otm/noise/health_effects/index.html#effects



Inform Employees of Test 
Results 
• Retest or notify employee 
• Employee retraining 

– Effects of noise on hearing 
– Purpose of hearing protectors, advantages 

and disadvantage 
– Purpose of audiometric testing and an 

explanation of the test procedures 

Presenter
Presentation Notes
An employer needs to cover three training topics if a hearing conservation program is instituted.  The employees, who are exposed to noise at or above an 8-hour time weighted average of 85 decibels, will participate in the program.(2) The training program shall be repeated annually for each employee included in the hearing conservation program.  Information provided in the training program shall be updated to be consistent with changes in protective equipment and work processes.(3) Employee shall be informed of the following:     (i) The effects of noise on hearing;     (ii) The purpose of hearing protectors, the advantages, disadvantages, and attenuation of �          various types, and instructions on selection, fitting, use, and care; and     (iii) The purpose of audiometric testing, and an explanation of the test procedures. It is recommended you keep an attendance roster for your records to document training.Source: the Federal Occupational Safety and Health Administration's Noise Standard, 29CFR 1910.95.Ref.: Training Program1910.95(k)(1) through (3)(i) through (iii) 



OSHA Hearing Loss Decision 
Tree 

http://www.osha.gov/recordkeeping/hearinglossflowchart.pdf 

Presenter
Presentation Notes
OSHA has developed a "decision tree" to determine whether the results of an audiometric exam reveal a recordable STS.  Two results need to have occurred for an OSHA defined noise induced hearing loss to be recorded on the OHSA 300 log. First the employee needs to have a STS. The hearing reduction needs to have been 25dB and greater in those three test frequencies. (Review and explain the difference steps of the graphic.Source: the Federal Occupational Safety and Health Administration's Noise Standard, 29CFR 1910.95.  Graphic: http://www.osha.gov/recordkeeping/hearinglossflowchart.pdf



OSHA 300 Log 
• Part-1: Employee has a confirmed STS. 
• Part-2: The amount of hearing reduction was 

25 decibels or more in the 2000, 3000, or 
4000 Hz test frequencies. 

Presenter
Presentation Notes
Ask yourself these three questions:1. Has the employee suffered a Standard Threshold Shift?2. Has the employee’s overall hearing level at 25dB or more above audiometric zero?3. Is the hearing loss work-related?When all three parts of OSHA’s defined occupational hearing loss have been met, then employer needs to record the case on their OSHA 300 Log. Check the box labeled (J) and the injury column #5 labeled Hearing Loss as show in the figure.Source: the Federal Occupational Safety and Health Administration's Noise Standard, 29CFR 1910.95.Ref.: OSHA Forms for Recording Work-Related Injuries and Illnesses, OSHA 300Log, http://www.osha.gov/recordkeeping/new-osha300form1-1-04.pdfRecording criteria for cases involving occupational hearing loss, 1904.10, http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9641



Recordkeeping 

• Exposure measurements  
• Audiometric test records  
• Access to records 
• Transfer of records 

 

Presenter
Presentation Notes
Records receive the least attention. But, audiometric comparisons, reports of hearing protector use, and the analysis of noise exposure measurements all involve the recordkeeping. An employee has the right to their access exposure and medical records. An employer, must permit employees have access to their medical records within a reasonable time in one of three ways:1 - Give the employer a copy of the document, or�2 - The employer may provide facilities so they can copy the document, or�3 -  Loan the employee the document to copy it offsite.If an employer intends to dispose of audiometric records subject to this regulation, then the employer review must adhere to the records retention requirements per 29 CFR 1910.1020(h)(3).Source: the Federal Occupational Safety and Health Administration's Noise Standard, 29CFR 1910.95.Ref.: NIOSH pub. 90-120, “A Practical Guide to Effective HCP in the Workplace,  page-33.http://www.osha.gov/Publications/pub3110text.htmlhttp://www.osha.gov/dts/osta/otm/noise/hcp/index.html#recordkeepingOSHA Injury and Illness Recordkeeping, http://www.osha.gov/recordkeeping/OSHA Recordkeeping Handbook, http://www.osha.gov/recordkeeping/handbook/index.htmlhttp://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=INTERPRETATIONS&p_id=23499



Audit Program 

• Knowledgeable program administrator 
• Management’s support is vital 
• Supervisors are key to success 
• Look for deficiencies 
• Address inadequacies 

Presenter
Presentation Notes
After a couple of years of operating a program, a company has no idea if their measures are having any effect. The audit should define what metrics will be used to determine if the program is successful. Here are five key issues. 1. Has management developed and adhered to certain established policies?2. Is there a clear referral policy if a worker has developed a standard threshold shift?  The existence of a HCP that complies with OSHA’s standards does not guarantee the prevention of noise-induced hearing loss. Deficiencies in a hearing conservation program can often be traced to enforcement of its policies. 3. Are the Supervisor’s role defined and are they trained in their role? 4. Is the annual hearing conservation program refresher training understood by workers?5. Have noise-reduction priorities been established?Source: the Federal Occupational Safety and Health Administration's Noise Standard, 29CFR 1910.95.Ref. NIOSH pub. 90-120, “A Practical Guide to Effective HCP in the Workplace, Executive Summary,” page-V, andhttp://www.cdc.gov/niosh/docs/96-110/pdfs/96-110.pdf, “Preventing Occupational Hearing Loss: A Practical Guide, Audit, pages 10-12 and , Appendix B, Pages 67-72.



Questions? 
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