US Coast Guard Hearing Conservation Program

Welcome to Module 9 of the OMSEP lecture series.  This module will be a bit longer than the previous modules and will cover the US Coast Guard Hearing Conservation Program.  The lecture is composed of a power point presentation and this Word document.  It is recommended that you print this document and read it as you follow along with the power point presentation.  Included in this program, as a separate document is a 10 question posttest exam, which must be successfully completed in order to receive CME credit.  The test covers material presented in both the power point program and this lecture.  Other references for this lecture include Chapter 12 of the Medical Manual (COMDTINST M6000.1B) and chapter 4 of the Environmental Health and Safety Manual (COMDTINST M5100.47).

I am CDR Matt Hall, SMO at USCG TRACEN Petaluma.  I completed my residency training in Occupational Medicine in 1997 at the Uniformed Services University in Bethesda, MD. and became board certified in Occ. Med. in 1997 as well.  I have also been a practicing military flight surgeon for the last 10 years.

Some points of order: The following paragraphs of text are used to iterate the information contained in the power point presentation slides.  Each paragraph of text is preceded by bolded text that matches the heading of the slides.  Hopefully, this will make it easier to follow the presentation.

Hearing Conservation Program:  Topics to be discussed

General topics to be discussed in this lecture include:  Goals of the HCP, types of hearing loss, conduct and interpretation of audiograms, what defines a hazardous noise environment, enrollment criteria, identification and disposition of an STS, and some of the available types of hearing protection used in the field.

Objectives

Objectives as listed.

Hearing Conservation Program

The Hearing Conservation Program (HCP) is a part of the Occupational Medical Surveillance and Evaluation Program (OMSEP), formerly known as the Occupational Medical Monitoring Program (OMMP).  HCP (noise) is one of 12 medical examination protocols in OMSEP.

Requirements of HCP

The requirements of the Hearing Conservation program are listed.  This slide illustrates several very important points.  First, the noise hazard must be identified.  Then a determination is made concerning whose job requires that they be exposed to hazardous noise.  This also means that not everyone needs to be exposed.  Engineering methods (i.e. acoustic walls/ceilings and  baffles) and administrative controls are the preferred way to protect workers from hazardous noise, but these are often not very practical.  Hence, personal protective equipment (hearing protectors) is used which requires training on the various types, proper fit, and use.  Lastly, medical surveillance through annual audiograms is used to monitor employee hearing.

Hearing Conservation Program

The goal of the HCP is rather simple:  to prevent noise-related hearing loss among Coast Guard personnel through early detection of  hearing deficits.  This early detection would allow timely protective intervention so that permanent hearing loss can be averted.  Simple?

Costs of noise-induced hearing loss (NIHL)

Simple, yes.  Yet noise-induced hearing loss continues to be very costly both in terms of monetary losses through disability claims and in a reduced quality of life.  From 1975-1995 VA data shows that $3.4 billion was paid out in noise-related hearing loss disability claims for all services combined.  In 1995 alone, $252 million was paid for all services.  As such, noise-induced hearing loss claims ranks second to back disability claims.  Because this type of hearing loss is so insidious and perceived more as a nuisance by many workers, the program is prone to compliance problems.  In fact, many workers actually look forward to their hearing loss claim payment as a sort of retirement "nest-egg" which I refer to as the "bass-boat" fund.  As an occupational medicine physician, I have met many workers who think they would rather collect this claim money at retirement than protect their hearing. However, nearly all workers who retire with a hearing loss regret allowing this to happen, as the reduced quality of life they now suffer was too high a price to pay.  Obviously, compliance issues are multi-factorial, but this example helps to show why occupational hearing loss continues to be so prevalent.

Types of Hearing Loss

There are 2 types of hearing loss:  Conductive (non-noise induced) and sensorineural (noise-induced, NIHL) also referred to as high frequency hearing loss (HFHL).  This distinction has a very important physiologic significance.  Conductive hearing loss involves middle and outer ear structures, and can usually be treated.  Generally, hearing returns to normal. When the underlying condition is corrected. Common examples include middle ear effusions, acute otitis media, and cerumen impactions.  Conversely, sensorineural hearing loss involves permanent damage to sensitive cochlear hair cells of the inner ear.  One current theory on the mechanism of noise damage involves the mechanical tearing of the organ of Corti with rupture of the basilar, Reisner's, and the tectorial membranes.  A second popular theory suggests that injury is due to metabolic disruption of cell processes, and exhaustion of cytochemical and enzymatic materials.  Another theory proposes that noise causes vascular abnormalities with disruption of blood flow throughout the inner ear.  Whatever the mechanism, studies show that high frequency noise irreversibly damages the basilar portion of the cochlea, while lower frequencies damage the apical region of the cochlea.

Sensorineural Hearing Loss:  4'P's

Sensorineural hearing loss associated with continuous noise is typically painless, progressive, permanent and preventable.  The fact that this disease is painless dictates a proactive approach to screening for hearing loss.  That it is progressive dictates an increased frequency of examinations (annual).  That it is permanent underscores the need for mandating compliance with the HCP program at all levels.  That it is preventable reminds us that we as health professionals can make a difference. 

Sensorineural Hearing Loss

If prevention is the key, and NIHL is 100% preventable, why has hearing loss been so costly?  Primarily, there are 2 reasons:  non-compliance with the program, and improper fitting and use of earplugs and other protective devices.  Non-compliance has been alluded to previously, but it is a rather complex issue.  NIHL is a slow, painless process that is often not detected until it reaches moderate or severe levels.  Hence, workers must be educated on the risks and effects of noise.  This is why it is an annual training issue.  Enforcement of the program at all levels of the Command is often lacking.  The E-4 on the flight line or ship is less inclined to wear hearing protection if supervisors downplay the need. 

Other subtle behavioral issues exist as well and work in concert to inhibit compliance.  As a society, we have become less reliant upon auditory cues as opposed to the visual ones.  As a result, we have placed less value on the sense of hearing.  The idea that we become "adapted" to noise is pervasive among workers.  Physiologically, this adaptation signals early damage to the auditory mechanism. While the worker may perceive adaptation as having a protective effect in making the noise less of a "nuisance", this misperception has done more to perpetuate the myth that hearing loss is an expected and accepted outcome of a noisy job.  Another common myth is that loud noise symbolizes power and efficiency of modern machinery, when in fact, the opposite is true.

Sensorineural Hearing Loss Classification

HFHL classification self-explanatory

Sensorineural Hearing Loss

When hearing loss reaches the moderate-moderate/severe stage, symptoms may begin to manifest.  A spouse may complain that the TV or stereo is turned up too loud.  The worker may begin having trouble hearing consonants, and frequently asks for parts of the conversation to be repeated.  Inability to hear normal conversation in any background noise is often reported.  Ringing in the ears, or tinnitus, is also a very common symptom of high frequency hearing loss.  Unfortunately, it too is essentially permanent.

Hearing Conservation Program Enrollment

HCP enrollment: All personnel assigned to duties in a hazardous noise environment shall be included in the HCP and shall receive a reference audiogram (baseline) prior to Coast Guard occupational noise exposure.  In practice, it is very difficult to obtain a reference audiogram prior to actual noise exposure for many workers.  OSHA gives a 6-month window for the employer to do this, and DoD gives 90 days.  A frequently asked question concerns personnel who are infrequently exposed to hazardous noise.  In general, personnel who enter noise hazard areas on an incidental basis and not as a routine tasking of their employment, are not required to be entered in HCP.  For example, a flight surgeon who flies 4 hours per month, and this is his/her only hazardous noise exposure, is not required to be enrolled in HCP.

Hazardous Noise Environment

How do we define a Hazardous Noise Environment?  This is very important.  A Hazardous Noise Environment is any workspace, which meets one of the following criteria:

1. Work environment in which the continuous sound pressure level (noise) exceeds 84dB as a time weighted average (TWA) for 30 or more days per calendar year.  TWA refers to an 8-hour workday, and a 5-day workweek.

2. Work environment which exposes worker to impulse noise of 140dB or more.  Impulse noise, as opposed to continuous noise, begins and ends abruptly.  Examples would include weapons fire, air hammers/chisels and explosive-actuating fastening tools.

Additionally, enrollment in HCP is required when a threshold shift of >35 dB is noted in the speech frequencies (500-3000Hz). For example, if such a shift were found on a routine 5-year physical exam, the member would be required to enroll in the HCP. A threshold shift is represented by the difference in dB between a baseline and a periodic audiogram at a particular frequency.  More about threshold shifts later.

Hazardous Noise Environment

Who determines whether a hazardous noise environment exists?  Who does the noise measurements?  The designation of a hazardous noise environment is made based upon a sound survey conducted by an industrial hygienist.  Contact your respective MLC if you are not sure if a sound survey has been conducted in an area of interest, or if you need a sound survey performed.

What is the OSHA permissive exposure level (PEL) for continuous noise?  The OSHA PEL for continuous noise is 90dB TWA.  That is, a worker can be exposed to 90 dB 8 hours per day, 5 days per week, and not be expected to suffer irreversible hearing loss.  So, why is 84 dB used to designate a hazardous noise environment?  OSHA subscribes to the 5dB exchange rule.  What this means is that for every change in 5dB, there is a doubling or halving of the sound pressure level.  The OSHA PEL is 90dB TWA, and medical surveillance (i.e. HCP) is required when workers are exposed to one half of the PEL.  One half of the sound pressure level represented by 90dB TWA is 85 dB TWA according to the 5dB exchange rule.  Hence, any environment in which the worker is exposed to continuous sound pressure level  >84dB TWA must be designated as a noise hazard area and the worker enrolled in HCP.  Further use of the 5dB exchange rule is as follows:  if a worker can be exposed to 90bB for 8 hrs/day, it follows that 4 hours of work at 95 dB represents the same exposure.  100 dB for 2 hours also represents the same exposure.  You'll have to trust me on the math;  the physics of noise can be a bit complicated.  To make matters more confusing, the USCG and the USAF use a 4 dB exchange rule, and the Army uses 3dB.  These exchange rates are incorporated into the math when a sound survey is done.  So, let your friendly industrial hygienist worry about it.  Enough on this.

Representative Sound Level Measurements

Some representative sound level measurements to help you become oriented to various sound pressure levels.

Rule of Thumb

A general rule of thumb to follow if you are not sure.  Again, if you are not sure about the noise level in a particular work area, consult your industrial hygienist at MLC and request a sound survey.

Audiograms

Audiograms represent a standardized method of recording hearing threshold at various frequencies.  Threshold simply refers to the lowest sound pressure one can detect at a particular frequency.  0dB is the lowest sound pressure detectable by the human ear.  Thus, all 0s on an audiogram is perfect hearing.  A threshold shift simply refers to the difference between the reference audiogram and a periodic audiogram at a particular frequency.  A significant threshold shift (STS) will be discussed later.

Audiograms provide the means for early detection of NIHL.  The reference audiogram is recorded on DD form 2215, and the periodic, or annual audiogram, is recorded on DD form 2216 and maintained in the health record.  The reference audiogram must be preceded by 14 hours of non-exposure to hazardous noise, otherwise it will not be valid.

Exit audiograms are conducted when a member no longer works in a noise hazard area, however, the member must continue to receive annual audiograms if there is a threshold shift of >35db in the speech frequencies (500-3000Hz).

Audiometric Testing Protocol

These criteria must be followed in order to produce a valid audiogram.

ANSI Certification of Audio Booths

Audio booths must meet stringent standards set forth by the American National Standards Institute (ANSI).  Booths are to be surveyed annually to insure that background noise does not exceed standards, and to insure that sound output is within tolerances. 

Annual Audiometric testing

The annual audiogram (not noise free) is recorded on DD form 2216, and the hearing conservation questionnaire, CG form 5552 is filled out by the member.  The 5552 helps to identify non-occupational sources of noise which may be contributing to the overall hearing loss.  Hearing protection must be practiced at home as well as on the job.  Additionally, the History and Report of OMSEP Examination, CG 5447 is updated to reflect additional noise exposure as indicated on the 5552, the presence of a significant threshold shift (STS), or any other hearing problems the member may report.  The Medical Officer can annotate these findings in the additional comments portion of the Medical Officer's section of the 5447.  The annual audiogram is compared to the current reference audiogram for the presence of an STS.

Significant Threshold Shift

An STS is present when a change in the average hearing threshold level of plus or minus 10dB or more at 2000, 3000, and 4000 Hz in either ear exists between the current reference audiogram and the annual audiogram.  For example, if adding up the differences between the baseline and annual audiograms at the above frequencies in the left ear results in +30 dB and the right ear is +15 dB, and dividing each by 3 to get the average, we see that the left ear shows an STS (30/3= +10dB), while the right ear shows no STS (15/3= +5).  An STS may be temporary or permanent as well.  More on this later.

Disposition of STS:  Negative STS

For a negative STS, there is apparent improvement in hearing relative to the reference audiogram.  In reality, this is not very likely.  It is more likely that the baseline audiogram was invalid due to a temporary medical condition, lack of a 14 hour noise free interval, or was transcribed incorrectly.  In any event, insure that the member understood the instructions, and perform one 14 hour noise free follow up audiogram.  This follow up audiogram may be used to re-establish a new baseline audiogram.  A new DD 2215 is filled out and placed in the record.  All annual audiograms from this date forward will be compared to the new reference audiogram for the presence of an STS.

Disposition of STS:  Positive STS

For a positive STS, there is a decrease in hearing threshold relative to the reference audiogram.  Again, insure that the instructions were understood.  The test may be repeated if it is clear that the member did not perform the test correctly.  Conduct a medical exam to determine if a medically reversible cause ( i.e. ETD, cerumen) can be identified.  Repeat the audiogram when the condition clears.  If there are no medical causes for the STS, 2 consecutive 14 hour noise free audiograms are conducted, not on the same day.  Hearing protection may be used to create the noise free environment, but it is best if the member abstains from work in a noise hazard area.  If there is no STS on the first follow up audiogram, no further testing is required, and the member is returned to annual testing. This is a temporary STS. . If there is no STS on the second audiogram, the member is again returned to annual testing. The member must be counseled on the proper use and fit of his/her hearing protection.  His/her hearing returned to normal this time.  Next time they may not be so lucky.

Disposition of STS:  Permanent STS
The results of the second 14 hour follow up audiogram may be used to re-establish a reference audiogram if the STS persists. This is a permanent STS.  Notify and counsel member about the STS.  The supervisor must be notified in writing that a member in his/her chain has a hearing loss.  At this point, many medical officers refer the member with a positive STS to audiology or a military HCP center for further evaluation, disposition, and re-establishment of the baseline audiogram.  This is OK, but it is not absolutely necessary.  If the MO is certain that this STS is noise induced, he/she may elect to do Acute exposure Exams (formerly detailed surveillance).

Disposition of STS:  Acute Exposure Examinations

These exams are designed to evaluate ongoing hearing loss or unusual noise sensitivity.  Audiograms (not noise free) are repeated at 30 and 90 days and examined for the presence of an STS when compared to the revised baseline audiogram.  Audiograms can be performed at more frequent intervals as determined by the medical officer if he/she feels that the member is at increased risk for continued hearing loss.  If there is no STS on the follow up audiograms when compared to the revised baseline audiogram, hearing may be considered to be stable, and the member returned to annual testing.  Again, the member should be counseled on proper use and fit of hearing protection.  If an STS is found on any of the follow up audiograms, the member must be referred to a military Hearing Conservation Center (preferred) or an audiologist for further evaluation and a recommendation for continued work/removal from noise hazard areas.

Medical Removal Standards for Noise

When a loss of hearing of > or = 35dB in either ear at one or more of the speech frequencies (500-3000Hz) when compared with the current reference audiogram, the medical officer must recommend to the command that the member be removed from the exposure until the reason for the hearing loss is corrected, or it is determined that the reason for the hearing loss is not due to a workplace exposure.  The MO should coordinate medical removal recommendations with the Safety and Environmental Health Officer before forwarding to the Command.

Duty Status Issues

STS is not disqualifying by itself.  Retention in non-aviation rates is determined on the basis of the member to perform the duties of his/her grade/rate.  However, if audiology recommends that a member be removed from a noise hazard area, and the job requires work in a noise hazard area, an Initial Medical Board may be appropriate.  Check with your MLC if not sure.

Duty Status (Aviation)

Again, an STS is not disqualifying by itself.  However, there are no aviation retention standards.  Therefore, members of an aviation rate must continue to meet enlistment and induction standards that are more stringent.  Hearing losses which are considered disqualifying are presented in the slide.  A waiver would be required for return to duties involving flight if the audiogram shows disqualifying values.  Refer this issue to a flight surgeon or aviation medical officer.

Hearing Protection 

As alluded to earlier, personal hearing protection is not the preferred method of hearing protection.  Administrative control by not exposing members unnecessarily, and providing shift work which breaks up noise exposure is one preferred method.  Engineering designs which control noise at the source are also preferred when feasible and not limited by costs.  Lastly, personal protection through the use of ear plugs, ear muffs, or both can be used.  There are many different types of ear plugs, but the triple flange afford the most protection when properly fitted, but are often not very comfortable over many hours.  The single flange plastic plugs are also reasonably effective when properly fitted, and are a bit more comfortable.  The foam, hand formed plugs have become very popular, but they were not designed for extended use.  These were initially intended for occasional use by those who were infrequently exposed to hazardous noise.  A note on proper fit:  many of us have ear canals of different size, so we should have a different colored plug in each ear if properly fitted (triple and single flange plugs are color-sized).  PMTs have been instructed on the proper fitting of ear plugs, and have the correct sizing device.  Proper fit and use should also be stressed during annual training which is required by the HCP.  

NOTE:  Dual hearing protection in the form of both ear plugs and ear muffs is required when the sound level exceeds 104dB.  Sound levels exceed 104 dB in both the HH65 and HH60 aircraft when the door is open during hoisting or SAR evolutions.

Hearing Protection

When wearing aviation helmets, members should also wear ear plugs.  Be aware of the noise leak (7-8dB) created by wearing aviation style glasses (wider frame).

A word about Noise Reduction Rating (NRR).  This number is found on the ear plug box and is supposed to represent the amount of sound attenuation that can be expected.  In reality, these numbers are derived under laboratory conditions and do not represent actual noise attenuation in the field.  As a general rule, one can expect to experience less than 1/2 of the advertised NRR in actual use.

A word about Active Noise Reduction (ANR).  This technology has been around for several years.  With ANR, an out of phase sound wave is generated which cancels extraneous noise and leaves speech unaffected.  ANR technology has been incorporated into aviation helmets and is used extensively in the Navy.  While it is relatively expensive, reports have confirmed moderate effectiveness in terms of noise cancellation, but whether this equates to a decrease in hearing loss has yet to be proved.

Conclusions

Remember the 4 'P's- painless, progressive, permanent, preventable.
The best hearing protection is that which is worn correctly.

Identify non-occupational sources of noise.

Education and surveillance through annual audiograms are the only effective tools for

    preventing hearing loss.  

Document and follow up all significant threshold shifts.

Insist on compliance with the Hearing Conservation Program at all levels of the command. 

